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As part of the 10th Asian Fisheries and Aquaculture Forum (10AFAF) and in
celebration of the coming 30th anniversary of the Asian Fisheries Society (AFS), it is
our pleasure to present this review on the AFS - its past achievements, the present
and its future as we move forward in the 21 st century, the century of the Asia-Pacific
(AP) region. This is the first formal presentation on the activities of the Society and it
is appropriate that it is presented during the plenary session of the 10 th forum where
many of the society members have gathered to attend the triennial meeting and
later, on the 2nd May 2013, the General Assembly of the AFS. The presentation
describes the formation of the Society by a small and dedicated group of fisheries
and aquaculture scientists in Asia in 1984. Using the International Centre for Living
Aquatic Resource Management (ICLARM – later changed to the WorldFish Centre)
office as the incubator, it traces the rise of AFS in its early years, its achievements
and its powerful net-working capacity that had allowed the Society to rapidly spread
its influence over the entire AP region. AFS partners include IDRC, FAO, IFS and
many regional bodies like NACA, SEAFDEC etc. Within 10 years of its formation, the
Society grew from a few individuals into an organization with >3,000 members
covering all parts of AP region, the EU and the Americas, and with branches in
various AP countries and sections such as the highly successful Fish Health Section.
Following its rapid rise, the later part of the 1990’s saw the Society meeting some
serious head winds and impediments. The presentation describes these issues and
how they were overcome as we moved towards the 21 st century. The final part of the
presentation highlights the way forward and issues that the Society needs to manage
as it moves forward as the premier fisheries and aquaculture society in the AP region
in the 21st century.
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CURRENT STATUS AND FUTURE PROSPECTS OF
FISHERIES IN KOREA
Sohn Sang-Gyu
Vice President , National Fisheries Research and Development Institute

Korea experienced strong and steady growth in fisheries from the 1960s to 70s with
technical development in fishing helped by industrialization in the 1960s and the
launch of ocean fishing in the 1970s. However, since the 1990s, the capture fishery
have overexploited fisheries resources so it could not produce enough fisheries to
meet the demands. Thus the government redirected its fisheries policy from capture
to culture fishery, triggering a rapid growth in aquaculture industry. The aquaculture
industry was centered on culture of laver and oyster in the 1970s when the success
in seed production technique helped to boost and stabilize productivity of the
cultivation of laver and oyster. In the 1980s, newly developed culture methods of
seawater floating cage and land-based tank led a dramatic expansion in the fish
farming industry, particularly, olive flounder. Diversification in farming species also
created a new momentum during that period. In the 1990s, farmed products mainly
consisting of sea bass, sea bream and rockfish became more common and in July
1997, the fisheries market got completely open, being flooded with imports,
particularly live sea bass and sea bream from China and Japan. This brought
domestic fisheries products to a shaper international competition. This situation
worsened in the 2000s with increased production of several items like rockfish and
dramatic rise in imports. As a result, the balance of supply and demand broke and
the price plummeted, falling some of fish farmers into bankruptcy. Moreover, global
competition under WTO regime is getting even sharper with cheap live fish from
foreign countries. Besides, various challenges are ahead of the aquaculture industry,
which include natural disasters like typhoons and HABs and lower productivity
caused by genetic inferiority of broodstock exposed to repeated artificial reproduction.
To overcome the challenges explained above, various measures should be taken.

First, it is necessary to improve genetic profile of farmed species through selective
breeding. The technical achievement from the last 10 year’s research on selective
breeding of flounder should be extended to other farmed species to produce
fisheries with good quality at a lower price. This will help to sharpen competitiveness
of farmed products in the global market. Second, green growth techniques should be
explored in fisheries. For example, techniques for mass production of seaweed
biomass would lead us to find a new source of energy. Techniques to explore
various useful materials from fisheries should also be developed. Third, measures to
respond to climate change impacts on fisheries need to be adopted. Climate change
caused changes in varieties of fish inhabiting the coastal and offshore water. A
properly designed fishing gear and method will help to turn the situation into a new
opportunity. Regarding this, we have to thoroughly study on the ecosystem
disturbances induced by climate change to put together proper responses. The
Ministry for Food, Agriculture, Forestry and Fisheries (MIFAFF) of South Korea has
set up in 2012 ‘the plan to nurture 10 major strategic aquaculture items in response
to changes in the global fisheries market’, with a goal to achieve USD 10 billion of
exports by 2020 by booting 10 major aquaculture items of great growth potential.
The selected 10 species include 4 items, flounder, abalone, seaweed (Undaria and
Laminaria), Japanese eel, which have already commercialized but need to get higher
competitiveness through technical development and the other 6 items, blue fin tuna,
single shell oyster in the mudflat, sea cucumber, convict grouper, shrimp and
ornamental fish which have great potential for export but still need more technical
advancement. In future, the fisheries should be developed in a renovative and
strategic view. It is essential to combine the primary sector of fisheries production,
the secondary of fisheries processing and the tertiary of fisheries marketing and
tourism into the so-called senary sector to create maximized value from the fisheries.
This could be achieved by various ways including developing well-being items like
functional materials and low fat food, stabilizing fisheries supply and demand,
exporting fishery techniques, etc.
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SUSTAINABLE FISHEREIS & THE WESTERN AND
CENTRAL PACIFIC FISHERIES COMMISSION
Hurry Glen
Western & Central Pacific Fisheries Commission

With the Western and Central Pacific Fisheries Commission (WCPFC) now accounting for
some 55% of global tuna catches, with the revenue from these fish increasingly becoming a
major contributor to the economies and food security in 15 small island countries in the
Pacific, sustainability of the fisheries are paramount. The fish stocks of the Western and
Central Pacific Ocean (WCPO) are often regarded as the last great fish stock on earth and in
part that is true as they are the last stock to be subject to heavy commercial exploitation.
Limited commercial activity occurred in the 1960’s that saw harvests of around 300,000
tonnes of purse-seine and longline caught fish taken each year. However, efforts rapidly
increased from the 1980’s onwards and 2009 is so far the highest recorded catch in the
fishery of some 2.56 million tonnes of fish. In 1994 the Pacific Island Forum Leaders
concerned about the management of the tuna stocks on the high seas area of the WCPO
lobbied for the international community to come together under the provision of the UNLOS
and the UNFSA to develop a Convention to support anorganization to manage these
important highly migratory fish stocks. The process from this point onwards took almost 10
years before the WCPFC came into being. Today the WCPFC is established and well
regarded internationally for the drive and innovation it has shown in developing one of the
most complete sets of science and management arrangements in any of the international
tuna management organizations. This then is the story of the development of the WCPFC
and the future challenges it will face in sustainably managing these key tuna stocks in the
WCPO.
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SUSTAINABLE CAGE CULTURE DEVELOPMENT
-TECHNICAL, ENVIRONMENTAL AND POLICY CONSIDERATIONS -

Matthias Halwart, Alessandro Lovatelli, Xiaowei Zhou,
Weimin Miao and Jiansan Jia
FAO, Rome

The production of farmed aquatic organisms in cages is a relatively recent
aquaculture innovation. This presentation examines various parameters for
sustainable cage aquaculture development based on the understanding that there
will be an increased global demand for fish supplies and that there are significant
opportunities to increase the aquatic world food production in coastal and marine
environments. The main challenges of cage aquaculture focusing on water issues,
efficiencies of production, advanced technologies and required skills and knowledge,
resource use for feeds and seeds including feed quality and good feeding practices
as well as the choice of farmed species, ecosystem impacts, biosecurity and health
considerations, financing and investment are explored. Concerted efforts in line with
the ecosystem approach to aquaculture and conducive policy frameworks will be
increasingly needed for achieving more enhanced and sustainable development of
the cage culture sector.
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NORTH-ATLANTIC CAGE AQUACULTURE
MARINE AQUACULTURE OF SALMONIDS – AN EFFICIENT AND SUSTAINABLE PRODUCTION
OF HEALTHY FOOD

Dr. Jon Arne Grøttum
Norwegian Seafood Federation, Norway

At present about 50 % of the global aquaculture production is fish, of which only 10 % is
produced in the marine environment. The main marine species is Atlantic salmon, which has
increased its volume from zero to 2 000 million tons during the past 40 years out of which 1
500 million tons is produces in the North-Atlantic. The paper explores some of the
knowledge and technology that has been developed to raise salmonids which is also a
potential resource to boost the production of other marine fish species. There is a growing
demand from the public and the market for food that has been produced in an economic,
social and environmental sustainable way. The production of salmon in the North - Atlantic is
carried out in scarcely populated areas, and it is a challenge to ensure sufficient human
resources with the right skills. Because of shortage of people and high labour cost it is
necessary to develop efficient production methods and technologies. It is also crucial to
optimize the production environment and the fish health to minimize the production loss. It is
expected that an increased competition for resources used for feed production will result in
higher feed costs which in turn will urge the need for alternative oil and protein sources in
aquafeeds. The paper discusses environmental impacts related to genetic effects on the wild
salmon from escapees, and to transmission of parasites and viruses from bred to wild
salmon. These impacts have been significantly reduced recently, even with an increased
production, as a result of technological improvements and improved production methods.
Because of the huge exchange of water, nutrient load is not considered as an issue today.
However, in the future it may be relevant to exploit the possibilities that are offered by
integrated multi-trophic aquaculture (IMTA) to reduce the impact and exploit the resources
the nutrients represent. To be able to provide for future development and sustainable growth
for cage aquaculture in the North-Atlantic there must be a focus on technological
development and on improved production methods. With limited access to resources such
as production areas, qualified personnel and feed raw materials it is necessary to make use
of more exposed sites, efficient production using less labour and alternative nutrients.
Aquaculture has become a knowledge–driven industry. Research and competence are

among the most crucial driving criteria for success in order to meet the expectation for
increased aquaculture food production.
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CAGE AQUACULTURE IN THE MEDITERRANEAN
LATEST DEVELOPMENTS AND SELECTED TECHNICAL CONSIDERATIONS IN
SEABASS AND SEABREAM FARMING
Alessandro Ciattaglia
Badinotti Group S.p.A. – Italy, alessandro.ciattaglia@badinotti.com

The presentation explores cage culture farming practices with the most commonly farmed
finfish species in the Mediterranean, i.e. the European seabass and the gilthead seabream.
These have improved significantly over the past 15 years moving from predominantly landbased to off-the-coast operations. Several cage models have been used and tested over this
period, but only a few have been successful and taken up in commercial operations. At
present, over 90 percent of the Mediterranean cage farms use high-density polyethylene
(HDPE) cages. In 2008 the overall production output achieved maximum levels for both
species, however in 2011, due to the economic crisis in some important farming areas in the
Mediterranean, the production dropped by 23 and 7 percent for seabream and seabass,
respectively. The decline in production was also due to other issues including conflicts
among the marine resource users, lack of suitable farming sites, long and complicated
administrative procedures for obtaining new farming licenses, pollution and fouling. Farmers
have been forced to move further offshore where increased wave, current and wind action
further compromised fish production. These constraints have certainly stimulated the
development of improved technologies and farming equipment. For example, floating cages
have doubled the volume in the past 10 years increasing their diameter from 16–20 m to 28–
35 m to better withstand rougher weather conditions. Furthermore, the use of submersible
cages increased by the mid-2000s as these structures are relatively easily maintained and
are only 10–15 percent more expensive than the surface structure. These cages are mainly
used offshore where the sea bottom exceeds 40 m in depth. Another important development
has been the use of new plastic fibers in the productions of the nets. Larger cages have, in
fact, made it necessary for the nets to be considerably lighter in order to allow handling. The
offshore environment and the larger cages certainly challenge the daily operations, however
high-performance polyethylene (HPPE) fibers with their lighter weight and capacity to better
resist fish biting have helped farmers to move further offshore. These nets are a third lighter
than comparable nets manufactured in nylon. Furthermore, the twine has a reduced
thickness that effectively helps the nets keep their shape/volume particularly when exposed

to strong current forces. Furthermore, fouling is also improved due to the low surface area
available for growth. These and other developments are highlighted in the presentation using
Tunisia as a case study which currently operates 552 cages for a production capacity of over
18 000 tonnes.
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MORDERN TRENDS IN OFFSHORE CAGE CULTURE AND
ITS PORTENTIAL FOR ASIA
Erik Hempel
Director of Communications, The Nor-Fishing Foundation

Marine cage culture has been practiced for many decades, but over the past 40 years the
technology has developed rapidly, especially in the salmon farming industry. In the
beginning, small and shallow cages, moored very close to the beach, were dominating. But
as salmon farming grew more popular, and more space was needed, Cage farms were
moved farther from land and they were also made larger. There has also been a trend away
from floating plastic rings towards larger steel structures. Today, and in the future, offshore
cage farming is envisaged far from shore, and the structures will necessarily have to be very
robust to be able to operate in heavy seas and difficult weather conditions. In addition, there
are a number of related services and technologies that will have to be present in modern
cage farming, such as feeding systems and well boat services and live fish transportation.
The technology that is presented was mainly developed by Norwegian fish farmers and
introduced in Norwegian salmon farming. But this technology has been adapted to other
species and to very different climatic and geographical/physical conditions. Examples of this
will be shown. The presentation ends with a few thoughts about cage farming technology
can contribute to increased production of food fish to feed a growing world population.
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OFFSHORE AQUACULTURE IN KOREA
Lee Jung-Uie
Southwest Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea
fishkorea@korea.kr or fishkorea@gmail.com

BACKGROUND
Korean aquaculture has long history but industrial aquaculture was begun to develop early
1990s. Target species for finfish aquaculture were divided by two ways, flounder in landbased tanks and rockfish in net cages, and the trend maintains so far. Simultaneously
aquaculture technologies have advanced, aquaculture facilities expanded, fish varieties
diversified and unit productivity improved. But aquaculture activities in net cage have been
performed mostly along the southern coast which is known as the best site for aquaculture in
Korean peninsula owing to the suitable oceanic environment conditions for warm-water fish
farming (e.g. water temperature, protection from strong storms and seasonal typhoons). The
excessive aquaculture activities in rather restricted areas over the last century have raised
lots of environmental and biological problems. Failures to keep the activities within carrying
capacity have hindered further progress. Bad images against aquaculture emerged, blaming
it to be a main culprit behind the increased pollution and decreased aesthetic value of the
coast. In addition, big damages by seasonal typhoons have hit the southern coast and
caused to huge loss of culture animals and cage system. To challenge those difficulties
National Fisheries Research & Development Institute (NFRDI) launched Offshore Research
Project in 2005. The project was aimed to introduce developed offshore cages and
investigate on cage safety and other parameters under the local oceanic conditions off
southeastern coast of Jeju island. Major concerns in the project were focused on securing
cage safety, developing potential target fish species for offshore waters biologically and
economically, and monitoring the environmental impacts by aquaculture activities. The
research team also tried to develop offshore cage systems suitable to Korean environment
and local fish species.
EXPERIMENTS AND LEGAL PERMISSION

After a sequential survey on potential culture sites around Jeju water, the team of the project
selected the experimental site off Pyosun area of southeastern Jeju coast. After comparing
on the various types of offshore cages developed worldwide, six offshore cages of
SeaStation (OceanSpar LLC) were imported from the United Sates and installed in the south
coastal water off the experimental site from 2005 to 2006. Installation site was selected on
the basis of oceanographic and environmental characters, such as water temperature,
currents, depth, substrate composition, etc. The bottom of the selected site was consisted
mainly of coarse sands with rocks dotted on it. The site was 45 to 50 m in depth. The cages
were installed in middle layer in water column. Parrot fish, Oplegnathus fasciatus was
selected as a target fish at first trial because of availability of hatchery-based mass seed
production and reasonable market value. Two age groups of parrot fish produced artificially
in 2004 and 2005 (average body weight of 123 g and 5 to 10 g) were stocked in three cages
on early July in 2005 and started to culture experiment. The fish were fed with formulated
pellets once or twice per day using semi-auto feeder except for stormy days. Average
weights of the fish at three cages were measured as 180 g, 210 g, and 380 g on May 2006,
respectively, showing different growth rates accordingly to initial fish sizes and stocking
densities. Survival rates were relatively high except for a cage where an accidental mortality
occurred during stocking procedure into net cages. Over 100 tons of parrot fish were
harvested after three year experiment. After the harvest, other fish species such as red sea
bream, yellow croaker, and grouper were stocked and tested for finding another target fish
for offshore cages. Environmental parameters in the water mass and bottom sediment
beneath the cages were also monitored. But during the experimental period no noticeable
changes were detected. The current velocity in the culture site was measured as 32 to 121
cm/s depending on the direction of the tidal current. Overall, the cage system was not
damaged by the current. Two typhoons directly stroke the culture site for a week each with
over 10 m in wave height. The system was safe against the typhoons showing no animal
mortality and cage damage except the loss of surface facilities like floating buoys. The water
temperature was 15.3~22.6℃ and salinity was 33.1~34.0. Surface salinity of summer was
lower than 33.0 but will not be able to affect to living animals in the cage with low salinity.
The distribution of COD was 0.0~1.9 mg/L showing high in the center area. Particulate
organic material and nutrients concentration was similar with any other observation sites off
Jeju coast. The sediment COD concentration came to be slightly high with culture. The
sediment TOC and TN concentration was high over center of cage column to 200 meter
depth. During the project there were couples of unexpected difficulties such as under-water
fish caring skills, feeding, monitoring of cages, sorting, etc. Especially the most difficult thing
was sociological and legal concerns.

On the other hand to develop the optimum design of offshore cages in Korean open sea, two
research teams tried to develop their own models of offshore cages and tested. The dynamic
experiment was carried out for five cage models with the tension-leg mooring. After
theoretical and experimental researches, the team developed an octagon column cage
(diameter: 15 m, depth: 12 m, and volume: 1,700m3) and tried field test off the same site of
the project in December 2006. During experimental stage period on offshore aquaculture
from 2005 to 2010, Ministry of Maritime Affairs and Fisheries (MOMAF) approved other five
demonstration sites to provincial governments of Jeju, Gyeongsangnamdo, Jeollanamdo,
Gangwon, and Gyeongsangbukdo provinces year by year. Also MOMAF surveyed two
demonstration sites of Jeju and Jeollanamdo provinces and evaluated the aquaculture
results on ecological, biological, and economic points. In 2012 the ministry amended
Fisheries Act which didn’t have legal basis to permit offshore aquaculture except
experiments at that time and made stipulation on offshore aquaculture business. As of 2012
the ministry approved licenses to eight fish farms for offshore aquaculture business and
experimental sites to two government institutions for developing valuable target fish species.
FUTURE PERSPECTIVES
Korean aquaculture has developed very fast so far and achieved not a few technical
advances in terms of seedling production and on-growing. But its techniques have been
mostly depended on not scientific data but experiences of fish farmer. MOMAF and NFRDI
are trying to develop effective management manual on coastal water by dividing into inshore
and offshore water. Inshore water will be guided to ecosystem-approached aquaculture
grounds based on integrated coastal zone management (ICZM) and integrated multi-trophic
aquaculture (IMTA). Offshore which has eternal potentials of carrying capacity should be
developed for fed aquaculture which gives higher economic values such as finfish
aquaculture. Also the authorities try to speed up for developing offshore cage systems fit for
Korean oceanic environments and culture animals with scientific data earned from the
project. The final and long-term goal is to shift paradigm of current production-oriented
Korean aquaculture to ecosystem-approached and environment-oriented aquaculture.
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S1-1
FEEDING BEHAVIOUR OF SNAKE HEAD FISH, Channa striatus LARVA
Thumronk Amornsakun*, Wasan Sriwatana and Ponpanom Promkaew
Fisheries Technology Program, Department of Technology and Industries, Faculty of Science and
Technology, Prince of Songkla University, Pattani Campus, Pattani, Thailand 94000
* thumronk@bunga.pn.psu.ac.th or thumronk.a@gmail.com

Newly hatched larvae of snake head fish were produced by induced spawning using
chemical injection (Suprefact and Motilium). The sexually mature fishes were cultured in a
fiber-glass tank (water volume 300 liters) with the ratio of male and female brooders 1:1.
Feeding scheme experiments were done in a 15-liter glass aquarium (water volume 10 liters)
containing 500 of two-day old larvae (stage at first feeding). It was found that larval snake
head fish aged 3-11 days (average total length 6.08-10.86 mm) consumed Moina. Larvae
aged 12-15 days (average total length 10.79-14.61 mm) consumed both Moina and
commercial pellet (40 % crude protein). Larvae aged more than 16 days consumed only
commercial pellet. Determining the daily food uptake by the larvae and juveniles was done in
a 15-liter glass aquarium (water volume 10 liters) containing 1,000 larvae.

The larvae

consumed Moina, provide of a density of Moina 10 individual/ml. The amount of food intake
was calculated based on changes of food density in the aquarium with and without fish
larvae at 2-hour intervals. It was found that larvae aged 3-15 days consumed Moina. The
average uptake of Moina in digestive tract per day of larvae age 3, 6, 9, 12 and 15 days old
was 28.7, 115.70, 162.27, 195.30 and 227.30 individual/larva, respectively at water
temperatures ranging between 25 and 28 C. A starvation experiment was carried out using
a 15-liter glass aquarium (water volume 10 liters) with three replications.

Two hundred

newly hatched larvae were kept without feeding. Larvae started to die at 216 hr and totally
died within 326 hr after hatching at water temperature ranging between 28.0 and 30.5 C.

S1-2
IMBAW (Adontia edentula) AS A RESOURCE, FOOD AND LIVELIHOOD
OF CAMOTES ISLANDS, CENTRAL PHILIPPINES
Serapion N. Tanduyan*, Genes M. Pasaje, Berenice T. Andriano,
Gabriel T. Muaña and Sherlyn M. Abellanosa
Cebu Technological University, 6050 San Francisco, Cebu, Philippines
*sntanduyan@yahoo.com

Imbaw known as mangrove clam (Adontia edentula) and an abundant resource in
the mangrove areas of Camotes Islands, Cebu, Philippines was studied particularly
its perceived abundance, food processing and livelihood of the inhabitants. A
questionnaire was made to serve as an interview guide to the gleaners, vendors and
selected inhabitants of Camotes Islands. Results showed that imbaw were usually
found in muddy areas with less pneumatophores and usually caught 2 feet below the
surface. They were gathered throughout the year as long as there was low tide.
Phases of the moon had nothing to do with its abundance. Gathering techniques
usually done by visual techniques and direct touching of the bottom. Perceived
distance between clams was 3 meters. Imbaw was prepared as tinola, broiled and
salad (kinilaw). Broiled imbaw mixed with a bit of margarine was excellently served
during special occasions. Gleaning usually is concentrated in mangrove areas of
Teguis, Poro Cebu being the largest mangrove area in Camotes Islands. Marketing
was done through middle men with an average of 5 pieces large clams and 15
pieces smaller clams in an hour of gleaning. Prices for bigger clams ranged from
Php2.00 to Php3.00 per piece and smaller clams were Php0.50 to Php1.00 each.
Results further showed that 1/3 of their catch was left for the gleaners' kitchen and
2/3 for the market. Proceeds of clam gleaning were usually good for food purposes
only. Perceived problems were so many gleaners; areas were severely disturbed
and lesser catch where smaller clams were gathered due to its scarcity.
Reforestation and size limits were the suggested measures to solve scarcity.

S1-3
THE POTENTIAL USE OF LEGUME-BASED DIETS SUPPLEMENTED WITH
DIETARY MICROBIAL PHYTASE ON THE GROWTH PERFORMANCE AND
FEED EFFICIENCY OF JUVENILE SEA BASS Lates calcarifer
Erlinda S. Ganzon-Naret*
University of the Philippines Visayas, College of Fisheries & Ocean Sciences,
Institute of Aquaculture, 5023 Miag-ao, Iloilo, Philippines
*esgnaret1025@yahoo.com

A feeding trial was conducted for 12 weeks to determine the effects of supplementing dietary
microbial phytase on the growth performance and feed efficiency for juvenile sea bass, Lates
calcarifer. One hundred and eighty sea bass fingerlings (average initial weight of 0.96 g/fish
with an initial total length (TL) of 4.2 cm) were randomly assigned into twelve 100- l conical
fibreglass tanks in a closed recirculating system with filtered and aerated seawater. Four
isonitrogenous, isolipidic and isocaloric experimental diets were formulated. The control diet
(C0) contained fish meal, soybean meal, shrimp meal and squid meal as principal protein
sources.

Legume seed meals of pigeon pea (Cajanus cajan); yellow mungbeans

(Phaseolus auratus); and green mungbeans ( Vigna radiata) were incorporated

in the

practical diets, D1, D2 and D3 respectively for L. calcarifer, replacing 9 to 11% of the protein
in the diet, supplemented with microbial phytase at the level of 300U/kg diet. Growth rate,
feed conversion ratio (FCR), protein efficiency ratio (PER) and apparent net protein
utilization (ANPU) of sea bass were significantly (P < 0.05) higher in control diet with neither
legume seeds nor phytase than those given phytase supplemented legume based diets.
Histological examination of the liver tissues for the control and legume based diets did not
manifest any abnormalities. Phytase supplementation also leads to improved bone ash,
soluble (P) concentration as well as P content in the carcass for fish in legume fed groups.
Results from the present study indicated that incorporation of dietary microbial phytase in
legume based diets slightly improved the growth performance and P availability in sea bass
juveniles.

S1-4
CHITOSAN NANOPARTICLE AS PROTEIN DELIVERY IN
Macrobrachium rosenbergii
Jiraporn Rojtinnakorn*, Jaturong Matidtor, Arunee Kongdee, Pawadee Mathacanon,
and Wasin Charerntantanakul
Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiangmai, Thailand
*jiraroj@mju.ac.th

Chitosan, that chemical structure of poly [β-(1→4)-2-amino-2-deoxy-D-glucopyranose], is
biopolymer and deacetylation form of chitin, that chemical structure of poly [β-(1→4)-2acetamido-2-deoxy-D-glucopyranose]. It is a cationic polyelectrolyte which showing special
properties such as biocompatibility, biodegradability, antimicrobial activities (bacteria and
fungi), matrix and gel forming and also mucosal delivery activity.

Its properties make

chitosan nanoparticles be suitable to be carrier, adhesive and active molecules to target
organs. In this study, chitosan nanoparticles (CS-NPs) were prepared by ionic gelation
technique with tripolyphosphate (TPP) anions. Chitosan material was with deacetylation (%
DD) of 81.45%, molecular weight of 139 kDa, at concentration of 0.2%. Physical properties
of CS-NPs were characterized by Scanning Electron Microscope (SEM), Transmission
Electron Microscope (TEM), nanosizing and zeta potential.

Our CS-NPs showed nano-

spherical and low variability with average size of 183.50 ± 8.23 nm and zeta potential of
+33.16.

For in vitro releasing test, BSA protein was encapsulated in CS-NPs.

It was

resulted that BSA was released from 30 minutes and releasing rate was increase till 8 hours
with the highest value of 67 % at 24 hours. For in vivo releasing test, green fluorescent
protein (GFP) was encapsulated in CS-NPs to study the efficiency of delivery activity into the
body of prawn (Macrobrachium rosenbergii) by feeding.

Fluorescent microscopy was

applied to follow CS-NPs digestion at different period after feeding. It was showed that CSNPs were good carrier for GFP delivery through prawn intestine.

The digesting and

releasing began at 15 min after feeding and the GFP was spread out around foregut, midgut
and hindgut at 2-4 hours after feeding. The results of this study can be concluded that CSNPs can be prepared and used as a protein carrier into prawn intestine well. This could be
benefited in future for a basis of CS-NPs preparation and used as carries of proteins or other
biomolecules into body of shrimp and other aquatic animals by feeding.

S1-5
TREND OF GARLIC EXTRACTS ENHANCING GROWTH AND IMMUNE
RESPONSES IN SAND GOBY Oxyeleotris marmoratus
Mallika Supa-aksorn, Supaluck Rittiplang, Sudaporn Tongsiri, Prachaub Chaibu,
and Jiraporn Rojtinnakorn*
Faculty of Fisheries Technology and Aquatic Resources, Maejo University, Chiangmai, Thailand,
*jiraroj@mju.ac.th

Sand goby (Oxyeleotris marmoratus) is an economic freshwater fish with high price and high
demand in both domestic and international markets. The yield of sand goby has limit by low
survival rate of fry, low growth rate, high cost of using living or fresh feed. For this study,
juvenile sand goby was fed by garlic extracts with water, ethanol, soybean oil and diethyl
ether to additive feeds at 0 (control), 0.3, 0.5, 1.0, 3.0 and 5.0 % (w/w) for 7 days. The
activities of 4 digestive enzymes, i.e. amylase, lipase, trypsin and chymotrypsin, were
measured. Immune activities were identified by blood composition (haematocrit, red blood
cell count, white blood cell count) and humoral immune responses (lysozyme analysis and
bacterial agglutination). It was resulted that the values of digestive enzyme activities and
immune responses were rise up in almost garlic extract additive groups (P<0.05). The
satisfied enzyme activities were the water extract and the highest growth index,
trypsin/chymotrypsin (T/C) ratio, was the water extract. The highest values of all immune
activities belonged to water extract as well. Garlic extracts showed the trend to enhance
growth rate and immune system in sand goby. Therefore, these extracts might be benefited
to apply for special feed additive in fish aquaculture such as sand goby.
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INFLUENCE OF CORN PROTEIN CONCENTRATE DIETS ON NUTRIENT
AVAILABILITY AND POSTPRANDIAL PLASMA AMINO ACID LEVELS IN
RAINBOW TROUT Oncorhynchus mykiss
Noratat Prachom *, Shuichi Satoh and Yutaka Haga
Tokyo University of Marine Science and Technology, Konan, Minato,
4-5-7 Tokyo 108-8477, Japan
*noratat@live.com

Corn protein concentrate (CPC) comes from refining technology in wet milling process and it
is now available to animal feed, included aqua-feeds. Alternative proteins can influence
quality of diets and affect animal productivity. Plasma amino acid (AA) level at postprandial
periods is important for estimation of nitrogen (N) repletion in peripheral tissues in fish.
Information on the altered plasma patterns of AA in fish fed practical diets can be used as a
tool for evaluating the quality of dietary protein (i.e. availability of amino acid). The study
aimed at determining the effects of practical diets containing different levels of CPC (0, 10,
20, 30, and 40%) on the plasma amino acid during postprandial periods (8, 16, and 24 h) in
rainbow trout Oncorhynchus mykiss. The digestibility of protein in the diets linearly
decreased with increasing CPC levels. Increasing dietary CPC resulted in a significant linear
decrease in growth responses of fish, such as weight gain (WG; from 46 to 39 g/fish) and
protein retention efficiency (PRE; from 56.0 to 44.9%). Reduction on plasma AAs (i.e. lysine
and methionine) were also observed during the postprandial periods. The results suggest
that increased the levels of CPC decreased growth responses of fish due to decrease of the
protein utilization efficiency (i.e. digestibility of protein). Moreover, these results demonstrate
that plasma AAs during the postprandial periods could be used to determine the suitability of
protein ingredients (in this case CPC) and to estimate their inclusion levels in the diet for
rainbow trout.
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Barodon®, an anionic alkali mineral complex, has been recognized for its outstanding
function as immunostimulant in terrestrial animals, such as pig, poultry and bovine. There is
very limited information on its beneficial effects as feed supplement for fish. Therefore,
dietary supplementation of different levels of Barodon ® was evaluated in growing olive
flounder. A commercial EP diet was used as a control and two other diets were prepared by
spraying Barodon® to be 0.1 and 0.2% in diets. Triplicate groups of fish (145 g) were fed one
of the diets to apparent satiation (twice a day, 09:00 and 18:00 h) for 15 weeks. At the end of
the experiment, blood samples were collected for analysis of immunogical parameters. Liver
and intestine samples were taken from three fish per tank for examination of hepatosomatic
index, relative length of gut, intestinal goblet cells. Higher specific growth rate and lower feed
conversion ratio were observed in fish fed Barodon ® supplemented diets, although the
differences were not significant. Significantly higher survival rates were observed in fish fed
Barodon® supplemented diets. Myeloperoxidase and superoxide dismutase activities were
significantly increased in fish fed 0.2% diet. Lysozyme was significantly enhanced in fish fed
0.1% diet. The number of goblet cells was increased in a dose dependent manner by
Barodon® supplementation and a significant deference was found between the control and
0.2% fish groups. The findings in this study suggest that dietary supplementation of
Barodon® can improve innate immunity of olive flounder and the optimum supplemental level
would be 0.1 – 0.2% in diets.
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HEAT STABILITY, A MAJOR HINDRANCE TO THE USE OF
PROTEASES IN AQUACULTURE FEED
M A Kabir Chowdhury*
Jefo Nutrition Inc., Saint-Hyacinthe, Quebec, Canada
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Use of enzymes in animal feed has increased in recent years due to fluctuating price,
variable quality and availability of commonly used ingredients. Like any other enzymes, heat
stability of the proteases is a major concern as they usually lose their activity during high
temperature processing such as cooking, pelleting, extrusion or drying. Heat stability of the
proteases produced from various Bacillus strains considerably varies from strain to strain.
Most proteases usually start to lose activity at, or slightly above 60˚C and become
completely inactive at temperatures higher than 90˚C, severely limiting their use in
aquaculture feed. A number of proteases are now being marketed to improve nutritional
value of aquaculture feed and feed ingredients. More than 15 years ago, Jefo Nutrition Inc.
developed a protease unrelated to the Bacillus subtilis, the common bacterial species used
to produce the enzyme. Using a more heat resistant Bacillus strain combined with innovative
technologies makes this particular protease remarkably heat-stable. In-vitro experiments
with the Jefo protease, using a variety of direct and indirect methods, have shown that about
70% of the activity remains intact after exposition to extrusion/expansion temperature
(>120˚C). However, the moisture level in the feed/mash plays a major role in the retention of
the enzymatic activity, as high moisture content (>15%) significantly reduces the activity,
when exposed to high temperature processing conditions. Several in-vivo trials with three
species of salmonids fed extruded feed showed significant increase in apparent digestibility
coefficients (ADC) of crude protein (+6-8%, Fig 1), carbohydrate (+21-36%) and gross
energy (+6-8%). A growth trial with tilapia fed extruded feed also showed a significant
improvement in growth performance of the species.
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In this study, probiotics mixture was added to basal diet at 0, 0.2, 0.4 and 0.6% for a total of
4 experimental diets. Total of 120 crucian carps were randomly divided into 4 groups, each
experimental diet was fed to fish in two aquaria (duplicate) with 15 fish per aquarium. The
fish were chosen for the experiment and the diets were assigned to groups of fish randomly.
After 32 days feeding trial, fish body weight showed an increase of 25%. The figure index
and viscera index of the fish were measured, and the nutrient composition of each group
was analyzed. As a result, the best concentration of probiotics was 0.4% on the weight gain
and the nutrient composition of crucian carp.
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EFFECT OF DIFFERENT DIETARY PROTEIN AND ENERGY LEVELS ON
THE GROWTH, AND PROTEIN EFFICIENCY RATIO OF JUVENILE
TOPSHELL, Trochus niloticus
Maria Mojena Gonzales
Department of Aquaculture, College of Fisheries, Western Philippines University
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Nine practical diets containing three levels of crude protein (15.4, 21.1 and 24.7% dry
weight) at three levels of energy (197.9, 228.8 and 268.1 kcal 100g-1) were fed at 5-3% of
body weight daily to juvenile topshell T. niloticus for 90 days. A two-factor factorial design (3
x 3) with three replicates per treatment was followed. Twenty juvenile topshell (1.0-4.5 g; 2025 mm shell length) were stocked in 27 concrete tanks (71 cm x 210 cm x 200 cm) each
containing 500-L flow-through aerated seawater. As a main factor, dietary crude protein
level, but not energy level, had significant effects (p < 0.001) on growth (based on shell
length gain, weight gain and specific growth rate) and protein efficiency ratio (PER). Higher
growth and PER (p < 0.05) were observed in juvenile topshell fed a dietary crude protein
level of 15.4% than in 21.1 and 24.7% levels. One-way ANOVA showed that juvenile
topshell fed with 15.4% crude protein with energy levels of 228.8 and 268.1 kcal 100g -1 had
the highest growth and PER (p < 0.05). Survival (82-92%) and feed conversion ratio (5.816.77) were not affected by the levels of dietary protein and energy nor their interactions. This
study demonstrated that a dietary protein level of 15.4% with energy levels of 228.8 and
268.1 kcal 100g-1 was sufficient for good growth, and PER in juvenile topshell T. niloticus.
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GROWTH, BODY COMPOSITION AND NON-SPECIFIC IMMUNE
RESPONSE OF RED SEABREAM (Pagrus major) FED GRADED LEVELS
OF DIETARY VALINE
Samad Rahimnejad, Kyeong-Jun Lee*
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Protein is the most expensive component in fish diets providing essential amino acids (AA)
used for tissue repair and growth. Protein quality is influenced by AA composition and their
balance. AA deficiency results in reduced growth performance and feed utilization. The
complete 10 essential AA requirements have been established for only a limited number of
cultured fish species. Valine (Val) is known as an essential AA for fish. The Val requirements
have just been determined for a few number of fish species including chinook salmon,
mossambique tilapia, lake trout and Japanese flounder. Therefore, a feeding trial was
conducted to determine Val requirement in diets for red seabream. A mixture of free AA
without Val was used as the main protein source and minimum amount of fish meal was
included to enhance palatability of semi-purified experimental diets. The basal diet contained
0.4% Val from fish meal and incremental level of 0.4% L-Val was added to the basal diet to
contain 0.4 to 2.4% Val. A feeding trial was conducted in three replicates and fish (32.04±0.2
g) were fed to apparent satiation twice daily for 12 weeks. Blood samples were collected for
analysis of immunological and haematological parameters. Ammonia excretion at 3 and 24 h
after feeding was also determined. The highest growth performance and feed utilization was
obtained at 2.0% dietary Val. Lysozyme, phagocytic and myeloperoxidase activities were
significantly increased in fish fed 2.0% Val. Plasma immunoglobulin level significantly
increased at Val levels of ≥1.2%. Plasma total protein level was significantly increased in fish
fed 1.2 - 2.0% Val. Significantly lower whole-body moisture and higher protein contents were
found at dietary Val levels of ≥0.8% and lipid content significantly increased in fish fed 2.0%
Val. Significantly lower ammonia excretion levels were obtained in fish fed 1.6 and 2.0% Val
indicating better protein utilization efficiency. The optimum valine requirement level was
estimated at 1.73% in diets for juvenile red seabream.
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Aquafeed is one of the fastest growing agricultural sectors in the world as its demand
increases with the growth in aquaculture production. By-products are being applied and
extended as dietary ingredients to decrease the feed cost and promote environment-friendly
aquaculture. Citrus by-products (CBP) are usually discarded after juice processing, but it has
a potential to be used as dietary supplement with its high contents of vitamin C. Minerals of
macro-algae are more concentrated than those of many land plants and animal products. In
this study, synthetic sources of vitamins and minerals were replaced with CBP and two
seaweed species, Kalpare (Ulva lactuca) and Mojaban (Sargassum fulvellum) in diets for
olive flounder and their efficiency was evaluated on growth performance, feed utilization and
non-specific immune response. A diet with synthetic vitamins and mineral sources was
regarded as a control and three other diets were prepared by replacing the synthetic form by
one of Kalpare, Mojaban and CBP. Finally in the last diet, the vitamins and mineral mixture
were removed and regarded as vitamins and mineral free diet, a negative control. Triplicate
groups of juvenile olive flounder (22.9 ± 0.14 g) were fed one of the experimental diets to
apparent satiation twice daily for 12 weeks. Comparable growth performances to that of the
control fish were observed in fish fed CBP and seaweed containing diets and the highest
growth and feed efficiency were obtained in the group fed Kalpare containing diet.
Significantly higher lysozyme activity was detected in fish fed CBP diet and followed by
Kalpare diet. Also, higher NBT activity was found in fish fed CBP diet. The total
immunoglobulin level and myeloperoxidase and superoxide dismutase activities were not
significantly influenced by the dietary treatments. Significantly lower hemoglobin was
observed in fish fed vitamin and mineral free diet. A significant decrease was found in wholebody ash of fish fed vitamin and mineral free diet compared to that of fish fed the control and
CBP diets. Findings in this study show that synthetic sources of vitamins and minerals can

be substituted with CBP and seaweeds, and even better growth performance and immune
function could be obtained by the use of Kalpare and CBP.
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Growth and haematological responses of the African catfish Clarias gariepinus (Burchell
1822) to Anisophyllea laurina (Monkey plum) seed meal (ASM) as a partial substitute for fish
meal (FM) in fish diet was investigated. Five practical diets (40% crude protein) containing
0%, 25%, 50%, 75% and 100% ASM were formulated. Clarias gariepinus juveniles (32.72 ±
0.32) stocked in triplicate at 10 fish/50litre plastic troughs were fed twice daily for 98 days. C.
gariepinus performed better at 25% than at higher inclusions of ASM and compared
favourably with the control diet (0% level of ASM). Highest mean weight gain (MWG) was at
0% and 25% but decreased with increasing ASM inclusion. Specific growth rate (SGR),
protein efficiency ratio (PER), protein intake (PI) were significantly higher (p<0.05) at 0% and
25% ASM inclusion. PER correlate significantly howbeit negatively (-0.0115*) with fish mean
weight gain (FMWG). Percentage survival rate (%SR) showed no relation to the treatment
applied. Survival was highest at 0% and 100% (97%SR) and least at 75% (90%SR). Fish
carcass protein, dry matter, packed cell volume (PVC), white blood cell (Wbc), haemoglobin
(Hb), red blood cell (Rbc), mean corpuscular volume (MCV) and mean corpuscular
haemoglobin (MCH) were statistically the same at 25%, 50%, 75% and 100% ASM inclusion
as with the control.
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OPTIMAL CONDITION AND NUTRITIONAL VALUE OF Nostoc AND
Nostochopsis CULTIVATION FOR FEED SUPPLEMENT OF ORNAMENTAL
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Nostoc and Nostochopsis are highly pigment and nutritional value algae. They could be
possible to use as the raw material in feed supplement for rearing ornamental fish. Collecting
and isolating algae were done in northern part of Thailand. Culturing was done in adjusted
BG-11, light intensity 2,000 lux and aeration all day. Growth rate in BG-11 medium (0.5-1.5%
agar) was tested. Highest growth rate was detected in BG-11 with 1.5% agar. Nostoc sp.
FT1019 and FT1012 were highest growth rate strains. Five strains of high growth rate algae
were selected and cultured in BG-11 broth media with 0-0.5% sodium alginate. Highest
growth rate were detected in algae in BG-11 with 0.25-0.5% Na alginate (p<0.05). Growth
rate in broth medium was higher than agar medium for 50 times. Then, best 3 strains were
selected for culturing in BG-11 medium with 0.5% Na alginate. Highest growth rate algae
was Nostoc sp. FT1012, followed by Nostoc sp. FT1019 and Nostochopsis sp. FT1018,
respectively. Nutritional value of all 3 strains was analyzed. Nostochopsis FT1018 had
highest % protein. Nostoc sp. FT1012 had highest % fiber, carotenoid, phycoerythrin and
phycocyanin. Nostoc sp. FT1019 had highest % ash. However, % moisture, lipid and
carbohydrate of all algae were not significantly different (p<0.05). From the results, they
could be possible to supplement in feed for ornamental fish.
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In this study, we demonstrate the increasing effect of growth and innate immune system and
protective effect against hydrogen peroxide (H 2O2)-induced protein oxidation and cellular
DNA damage of the olive flounder (Paralichthys olivaceus) fed by chitosan-coated moist
pallet (MP) diet. A chitosan-based biopolymer coated MP as the experimented diet and noncoated diet (control) was fed twice a day for 12 weeks for olive flounder fish. Growth
performances including average weight gain (g fish -1), weight gain (WG %) and feed intake
(g) of the fish group fed by chitosan-coated MP diet was increased significantly (p<0.05)
compared to the control after 12 weeks. Survival rate reported as 100% throughout the
experimental period. Immunological parameters showed that the high mucus lysozyme
activity and high mucus total protein content in fish skin mucus significantly (p<0.05) on
chitosan-coated diet fed fish compared to the control. The blood plasma analysis showed
that the attenuation effect on cellular oxidative damage against H2O2-induced protein
carbonyls and protective effect on oxidative DNA damage against H2O2-induced cellular
DNA damage of the chitosan-coated diet fed fish compared to the control group. Moreover,
proximate chemical composition and blood serum biochemical analysis showed that positive
health promoting benefits including high hemoglobin and high total cholesterol level with the
significant difference (p<0.05) and low LDL-cholesterol level in experimented fish compared
to the control group. Taken together, increased growth performances and survivability may
influence with the gained innate immunities against fish diseases and oxidative stresses by
feeding chitosan-coated diet on olive flounder in aquaculture.
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Rotifers are widely used as the initial live food for marine fish larvae, while many minerals
are at a level of deficiency. Selenium (Se) is an essential trace nutrient for development of
fish larvae, although, rotifers lack Se when freshwater microalgae Chlorella vulgaris is fed to
them. In this study, we investigated the effect of Se-enriched rotifer (1.6 μg Se/g rotifer DW)
on the growth and development of the red sea bream Pagrus major larvae. Larvae obtained
from fertilized eggs of P. major with 98% of hatchability were randomly transferred to 8
experimental tanks (100 L) at a density of 10 larvae/L. Temperature and salinity for 20 days
rearing period were adjusted at 19°C and 34 psu, respectively. The feeding trial started on 2
days post hatch (dph), with four replicates in each treatment and S-type rotifers were daily
supplied to fish larvae at 10 rotifers/mL. The rotifers were daily fed with two different types of
C. vulgaris, without (control) and with Se enrichment (3.3 μg Se/g Chlorella DW), at 40.5 g
Chlorella DW/108 rotifers. Sampling was performed every 5 days and 10 larvae were
collected from each tank. Total and standard lengths were measured at each sampling
period, and body depth, head length, eye diameter, the number of fin rays and notochord
flexion were measured on the last day of rearing (20 dph). On 20 dph, survival, viability and
the amount of Se in the larvae were also compared. The survival (88-93%) and viability (7072%) showed no significant differences between treatments. On the other hand, the larvae
fed with Se-enriched rotifer showed higher amount of Se (9.5±0.2 μg/g DW) than control
(1.3±0.3 μg/g DW) and exhibited advanced growth and developmental stage compared to
control on 20 dph. The total length was 6.06mm (control: 5.53 mm), standard length 5.74
mm (5.26 mm), head length 1.46 mm (1.28 mm), eye diameter 0.57 mm (0.50 mm), the
number of fin rays 5.8 (1.9) and the proportion of notochord flexion rate 55% (2.5%) with Seenriched larvae, and these were larger than those of control group. Therefore, the Seenriched rotifer enhanced the larval growth and development of P. major.
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A field trial was conducted on fingerling Oreochromis niloticus for 120 days to evaluate the
effect of replacement of fish meal by fermented feather meal on growth performance, feed
efficiency, fillet composition and flesh quality. Five practical diets were formulated with the
replacement of fish meal by fermented feather meal at 0, 25, 50, 75 and 100 % respectively
and fed to triplicate groups of fish kept in nylon cage 2*2*1.5 m 3 settled in earthen pond with
50 individual per cage. Satiation feeding was applied twice daily for whole period of
experiment. The result showed that specific growth rate, percentage of weight gain and the
final weight of fish fed diet with the replacement of fish meal at 0, 25 and 50% respectively
were not significantly different ( P>0.05). Fish fed diet with the replacement of fish meal at 75
and 100% respectively had lower significantly growth rate. The final weight of fish fed diet
with the replacement of fish meal at 0, 25 and 50 % respectively were between 327-345 g.
while groups of fish fed diet with the replacement of fish meal at 75 and 100 % respectively
had the final gain between 105-246 g. The result on feed efficiency showed that the FCR
increased with the increasing of the level of fish meal replacement and the FCR of groups of
fish fed diet with the replacement of fish meal at 0, 25 and 50% were not significantly
different ( P>0.05) , it was between 1.5-1.7. The proximate composition of fillet namely
protein, lipid and ash and flesh quality of fish fed diet with the replacement of fish meal at 0,
25 and 50% respectively were not significantly different ( P>0.05). The result of flesh quality
evaluation also had the same trend as the fillet composition. The hardness, color,
expressible drip and pH of fillet were not significantly different ( P>0.05) among fish fed diet
with the replacement of fish meal at 0, 25 and 50% respectively. The flesh qualities of fish
fillet of all groups were not significantly different after frozen for 15, 30, 45 and 60 days
respectively. The result of this study suggest that the fermented feather meal can be
replaced the fish meal at 50% diet for fingerling tilapia (18 g.) and can be fed until grow-out
size (300 g.) without the adverse effect on growth, feed efficiency, proximate composition
and flesh quality.
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This study was carried out to test new strategies that will reduce the levels of accumulation of
suspended solids in tilapia production units under zero-exchange biofloc system. An experimental
design with six treatments and three replicates per treatment was performed. The treatments
consisted of: Control treatment under heterotrophic- based system condition (CH): Daily feeding at
normal rates without application of fasting and/ or settling strategies; Settling strategy under
heterotrophic- based system condition (SH): Daily feeding at normal rates and application of
settling solid strategy; Alternate day fasting strategy under heterotrophic- based system condition
(FH): The amount of feed delivered in full amount but on alternate day without settling; Settling
and fasting heterotrophic strategy (SFH): The amount of feed delivered in full amount but on
alternate day with application of settling strategy. Biofloc volume values (which is the indicator for
TSS) in SFH treatment was significantly lower than all treatments which indicate that merging both
settling and fasting strategies improved the solids removal efficiency. Significant differences
between final body weight (FBW) of different experimental treatments were noticed due to
experimental conditions. The FBW was significantly higher (P < 0.05) for fish stocked in SH
culture, while the lowest FBW was recorded for fish stocked in CH culture The feed conversion
ratios recorded in the settled and fasted treatments were lower than control treatments and those
commonly reported in commercial farms and strongly suggest that tilapia use the bioflocs and
biofilms as an important source of nutrients. The most severe gill morphological alterations
were observed in the fish reared under FH treatment, the observed pathologic gill lesions were;
epithelial lifting of secondary lamella, necrosis, fusion of some filaments, filament disorganization,
hypertrophy and hyperplasia of the lamellar epithelial cells with partial or complete fusion of some
lamellae, rupture of lamellar epithelium, increase of mucus secretion, aneurysm in the primary
and secondary lamella, congestion of the blood vessels and damage of chloride cell damage. Our
study demonstrate that settling treatments had fewer and less severe histopathological lesions in
gills and may consider as an effective strategy to reduce the stress imposed on the fish and to

protect the aquatic habitats under zero-exchange systems and only a maximum concentration of
220-250 mg SS l –1 is recommended as a guideline.
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An international market price of fishmeal has sharply increased due to its high demand for
expansion of fish farm, over catching of fish species commonly used as fishmeal resource
and execution of international ocean regulation. Tuna byproduct composed of head, skin,
bone, fin, blood after tuna process contains high protein level and has high potential as an
alternative protein source for fishmeal in the diet. The purpose of this study is to determine
substitution effect of tuna byproduct with fishmeal in the diet on growth, feed utilization and
serum chemistry of Korean rockfish (Sebastes schlegeli). Eight hundred ten juvenile fish
averaging 3.2 g were randomly distributed into 27, 50-L flow-through tanks. Nine
experimental diets were prepared in triplicate. A 55% fish meal was included into the
experimental diet, used as the control (Con) diet. The 10%, 20%, 30%, 40%, 60%, 80% and
100% fishmeal were substituted with tuna byproduct, referred to as the TB10, TB20, TB30,
TB40, TB60, TB80 and TB100 diets, respectively. Finally, the 100% fishmeal and 5%
soybean meal were substituted with tuna byproduct, referred to TB100-S diet. Weight gain
and specific growth rate (SGR) of fish fed the TB10, TB20 and TB30 diets were higher than
those of fish fed the TB40, TB60, TB80, TB100 and TB100-S diets, but not significantly
different from that of fish fed the Con diet. No significant difference in weight gain and SGR

of fish was found between Con and TB40 diets. Feed efficiency ratio of fish fed the
Con, TB10, TB20 and TB30 was higher than that of fish fed the other diets. Protein efficiency
ratio of fish fed the TB10, TB20, TB30 diets was higher than that of fish fed the TB40, TB60,
TB80, TB100 and TB100-S diets. Lysine content tended to decrease with an increase in
tuna byproduct in the experimental diets. Methionine content tended to decrease over 40%
tuna byproduct in the experimental diets. Serum analysis of fish was not significantly
affected by the experimental diets. In conclusion, 40% and 30% fishmeal can be replaced
with tuna byproduct according to weight gain (SGR) and feed utilization (FER and PER),
respectively.
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WHY LIVE FEED CAN BOOST THE AQUACULTURE OF ORNAMENTAL
AQUATIC ANIMALS?
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Many teleost fishes and invertebrates produce tiny larvae following an abbreviated hatching
cycle. These exceedingly small larvae necessarily require even smaller prey to fit through
their developing mouth gap and gut. Rotifers, such as Brachionus spp. and the brine shrimp,
Artemia salina contribute substantially to the aquaculture production also of ornamental fish,
crustaceans, and other invertebrates. Due to the ease of raising them from encysted eggs
and their favorable nutritional profile invertebrate feeds with resting stages provide the
primary first-feed for many species in aquaculture, both vertebrate and invertebrate. In
freshwaters, fairy shrimps add another choice to be used as early feed in the production of
fish and shellfish. The nutritional importance of fairy shrimp with high protein, lipid, and
carotenoid content has been emphasized. They also show high individual biomass, high
reproductive rate, and rapid growth. In addition, provide live feeds the possibility of drug,
vitamin, and food-additive transfer to the developmental stages of ornamental aquatic
animals. We review the pros and cons of live feed with a focus on ornamental animals raised
in aquaculture.
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INTRODUCTION OF NEW STRATEGY TO INCREASE EFFICIENCY OF
METHIONINE UTILIZATION IN ATLANTIC SALMON Salmo salar L.
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“Nutritional wisdom” would suggest that teleost fishes
prefer diets with balanced nutritional composition
compared to imbalanced one. Selecting food items by
animals in nature is a strategy to match their nutritional
needs for normal growth and reproduction. In current
study, we investigated an alternative feeding strategy
applying “nutritional wisdom” to increase the efficiency of
utilization and retention of an essential amino acid.
In first experiment, we used two-factorial design with
lysine (Lys) and methionine (Met) to investigate the
essentiality of these nutrients in salmon alevins at the
first feeding stage. After 13 weeks of feeding trial, the
fish fed diet without Met supplementation showed a
depressed growth and deficiency symptoms. In second experiment, we tested a cycling
provision of diet with and without Met to increase the efficiency of its utilization. After 9
weeks of feeding trial, duo-feeding group which were provided diet without Met for 2 days
followed by diet with Met at 3-fold higher level than a required level, showed an increased
feeding activity, while those fed below required level of dietary Met showed behavioral
change such as “crowding under threat” behavior. In third experiment, we applied the
feeding strategy using soy protein-based diets. As the result of biochemical analysis, free
Met level in the muscle of the fish under duo-feeding regime (AF50 and AF75) was
increased in comparison to mono-feeding group (SP50 and SP75) (Fig. 1). These results
may indicate that fish may change physiological response under nutritional restriction for
homeostasis. We will discuss gene expression related to energy-saving metabolism by

amino acid restriction and some evidences for increased utilization and retention of Met
under new feeding strategy.
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EXTREME REPLACEMENT OF FISHMEAL BY VEGETABLE MEALS IN
FEED FOR EUROPEAN SEABASS (Dicentrarchus labrax): NUTRITIONAL
COMPENSATIONS MAKE THE DIFFERENCE.
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Traditional feed formulations for marine fish are high in marine ingredients, containing 40-50%
wide-caught fish meal and 10-15% fish oil. More limited fisheries resources and growing
marine seafood demand, drives aquafeed producers to replace fishmeal and fishoil with
vegetable alternatives. The aim of the present study was to evaluate drastic levels of
combined replacement of fish meals using plant ingredients, with focus on comparing
different proportions of defatted soybean meal, rapeseed meal, corn gluten, wheat gluten
and different nutritional compensations. Growth and feed conversion were affected
significantly by 16% and 14% respectively when reducing fishmeal and fish oil in the formula
without adding AQUAGEST® CAF (a lipid digestibility enhancer). When adding 0.3% of
AQUAGEST® CAF to the low fishmeal/fish oil diet, fish performance improved in terms of
growth (with 7% compared to FM16), food conversion ratio (with 7%) and protein efficiency
ratio (PER, with 9%). As a result, the performance of fish fed diet FM16 AQUAGEST ®CAF
was no longer significantly different from those fed the reference feed FM36. Supplements of
AQUAGEST® CAF to a control diet low in fishmeal and fishoil, growth and feed utilization are
improved in European seabass. This study demonstrates that the nutrients present in feeds
containing low levels of fish meal and high levels of vegetable proteins are underutilized and
require functional additives to maximize their utilization by the fish’s digestive and metabolic
processes.

FM36

FM16

FM16
AQUAGEST® CAF

100 ± 0

100 ± 0

100 ± 0

initial weight (g)

58.94 ± 2.42

57.57 ± 3.42

57.81 ± 2.14

final weight (g)

94.32 ± 5.07

86.26 ± 5.49

89.07 ± 4.32

SGR (%/d)

0.63 ± 0.03a

0.54 ± 0.03b

0.58 ± 0.02ab

50 ± 1.37

47.34 ± 2.48

48.19 ± 1.42

1.42 ± 0.08a
1.53 ± 0.08a

1.65 ± 0.08b
1.25 ± 0.06b

1.54 ± 0.07ab
1.36 ± 0.06ab

Survival (%)

Feed Intake (g/ind)
FCR
PER
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IMPACT OF DIFFERENT DIETARY LIPID SOURCES ON GROWTH PERFO
RMANCE, FATTY ACID COMPOSITION AND ANTIOXIDANT ENZYME ACTI
VITY OF JUVENILE BLACK SEA BREAM
(Acanthopagrus schlegeli)
Zahra Aminikhoei, Jin Choi and Sang-Min Lee✽
Department of Marine Bioscience and Technology, Gangneung-Wonju National University,
Gangneung 210-702, Korea,
smlee@gwnu.ac.kr

This experiment was conducted to evaluate the impact of feed supplemented with different
lipid sources on growth performance, fatty acid composition and hepatic antioxidant
responses of juvenile black sea bream Acanthopagrus schlegeli. Three replicate groups of
fish initial averaging 1.1 ± 0.02 g were fed four isonitrogenous and isolipidic diets
supplemented with fish oil (FO), soybean oil (SO), linseed oil (LO), mixture of SO and LO
(MIX) for 8 weeks. Survival, weight gain, feed efficiency and protein efficiency ratio of fish
were not affected by dietary lipid source. No significant differences were observed in crude
lipid, crude protein, moisture and ash contents of fish muscle. Fatty acids composition of
muscle and liver were influenced by dietary fatty acid input. Fish on SO diet increased the
liver and muscle content of linoleic (LA; 18:2n-6) acid whereas fish on LO diet exhibited
higher content of linolenic acid (LNA; 18:3n-3). Liver and muscle of fish fed the SO and LO
diets had significantly (P < 0.05) lower levels of eicosapentaenoic acid (EPA; 20:5n-3) and
docosahexaenoic acid (DHA; 22:6n-3) than fish fed the FO diet. The activities of hepatic
superoxide dismutase (SOD) and glutathione peroxidase (GPx) were not influenced by
dietary lipid source. These data indicated that soybean and/or linseed oil can be used as
substitute for fish oil without any negative impact on growth performance and hepatic SOD
and GPx activities of black sea bream when fish meal is used as major protein source in the
diet.
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EFFECTS OF DIETARY DISTILLERS DRIED GRAIN LEVEL ON THE
GROWTH, FEED UTILIZATION AND BODY COMPOSITION OF JUVENILE
RED SEABREAM (Pagrus major)
Jin Choi, Md. Mostafizur Rahman and Sang-Min Lee✽
Department of Marine Bioscience and Technology, Gangneung-Wonju National University,
Gangneung 210-702, Korea,
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This study was designed to test the effects of dietary distillers dried grain (DDG) level on
growth performance, feed utilization, body composition and antioxidant activity of juvenile
red seabream (Pagrus major). DDG is a solid residue obtained by filtration of an aqueous
mixture of fermented rice with Aspergillus oryzae and yeasts. Six isonitrogenous and
isocaloric diets were formulated to contain 0(control), 5, 10, 15, 20 and 25% DDG from rice
(designated as DDG0, DDG5, DDG10, DDG15, DDG20 and DDG25), respectively. Juvenile
red seabream averaging 10.1 ± 0.05 g were randomly distributed in fifteen 400-L tanks in a
flow through systems. Three replicate groups of fish fed one of the experimental diets to
visual satiation two times a day for 10 weeks. Survival and weight gain were not affected by
dietary DDG levels (P > 0.05). Feed efficiency, daily protein intake, protein efficiency ratio
and daily feed intake of fish were not affected by DDG levels (P > 0.05). Condition factor,
hepatosomatic index and visceralsomatic index of fish were not affected by dietary DDG
levels (P > 0.05). Proximate and amino acid composition of whole body in juvenile red
seabream were not affected by dietary DDG levels (P > 0.05). Plasma content of total
protein, glucose, cholesterol, gpt, phospholipid and triglyceride were not affected by dietary
DDG levels (P > 0.05). DPPH radical and alkyl radical scavenging activities in plasma of fish
were not affected by dietary DDG levels (P > 0.05). Also, DPPH radical and alkyl radical
scavenging activities in liver of fish were not affected by dietary DDG levels (P > 0.05).
The results of this experiment suggested that DDG is good ingredient to replace plant origin
such as wheat flour and corn gluten meal and could be used up to 25% in diet without
negative effects on the growth performance of juvenile red seabream.
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Two experiments were conducted to investigate the effect of dietary protein and energy level
on growth and body composition of grower rockfish in the summer and winter seasons,
respectively. Nine experimental diets were formulated to contain three protein levels (46, 52
and 58%) with three energy levels (4.5, 4.8 and 5.1 kal/g diet). In the first experiment, fish
initial averaging 127.2 g were fed diets for 13 weeks. Survival of fish was above 93% and not
different among the dietary treatments. Weight gain of fish fed the diets containing 46 and 58%
protein with 5.1 kal/g was higher than that of fish fed the diet containing 46% protein with 4.5
kal/g. Feed efficiency tended to increase as dietary energy level increased. Fatty acid
composition of the muscle and liver of grower rockfish was reflected by dietary fatty acid
composition. The results of this study indicate that a diet containing 46% protein with 5.1
kcal/g is optimal for growth of grower rockfish in the summer season. In the second
experiment, fish initial averaging 171 g were fed diets for 16 weeks. Survival of fish was 100%
in all treatment. Weight gain of fish fed the diets containing 46 and 52% protein with 4.8 kal/g
was higher than that of fish fed the diet containing 52% protein with 4.5 kal/g. Feed efficiency
tended to increase as dietary energy level increased. Fatty acid composition of the muscle
and liver of grower rockfish was reflected by dietary fatty acid composition. The results of
this study indicate that a diet containing 46% protein and 4.8 kcal/g diet energy is optimal for
growth of grower rockfish in the winter season.
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FATTY ACID COMPOSITION OF MARINE MICRO ALGAE (Nannochloropsis
oculata) CULTURED AT HIGH TEMPERATURE
IN THE OUTDOORS
Feng Jin*, U-Cheol Jung, Byeong-Dae Choi, Seok-Joong Kang
College of Marine Biology and Aquaculture, Gyeongsang National University, Tongyeong, Korea

Nannochloropsis oculata, known as “marine chlorella” in fish hatcheries belongs to genus
Eustigmatophytes. It is widely used in biofuels, as functional substances, and most
importantly, in aquaculture. N. oculata is mainly used as an energy-rich food source and also
used in the creation of “green-water effect” in larval tanks of rotifers. It has been known to
have a nutritional value due to its high eicosapentaenoic acid (EPA) content. Fatty acids
composition of microalgae has a remarkable correlation to temperature, salinity, light
intensity, media components, etc.

Increase in temperature will influence the fatty acid

composition of microalgae. In increasing the temperature, the EPA content of the microalgae
is assumed to be declined. However, in our recent study conducted in China on the “outdoor
cultures” of N.oculata, results revealed that it can be cultured at 35℃. To date, there is still
no existing studies on the total fatty acid composition of N. oculata cultured at a temperature
this high. Therefore, the objective of this study is to evaluate the total fatty acid composition
of N. oculata cultured at higher temperature in the outdoors.
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FIRST REPORT ON THE OCCURRENCE OF PROTOZOAN PARASITE
Perkinsus honshuensis INFECTING VARIEGATED CARPET SHELL
Ruditapes variegatus (SOWERBY, 1852) FROM JEJU ISLAND, KOREA
Hyun-Sil Kang, Hyun-Ki Hong, Chang-Keun Kang+ and Kwang-Sik Choi*
School of Marine Biomedical Science and Marine and Environmental Research Institute, Jeju National
University, 102 Jejudaehakno, Jeju 690-756, Republic of Korea
+School of Environmental Science and Engineering, Pohang University of Science and Technology,
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Perkinsus is a protozoan parasite responsible for mass mortality of the Manila clam
Ruditapes philippinarum in Korea, Japan, and Spain. Since the first description of Perkinsus
olseni infection in Manila clam and Venus clam in Korean water, several studies have
reported spatio-temporal variation of this parasite. In the present study, we describe for the
first time Perkinsus sp. infecting the variegated carpet shell Ruditapes variegatus distributed
in Jeju Island, Korea and the infection was confirmed by histology, Ray’s fluid thioglycollate
medium assay (RFTM), and molecular analysis of internal transcribed spacer region (ITS).
Histology revealed that clams were lightly infected with this parasite, which was
characterized by an eccentric vacuole containing signet-ring trophozoites infecting
connective tissue of the digestive tubules. The prevalence of this parasite ranged from 5 to
20% in 2007 and 2011. The mean infection intensity was 3,360, 8,315 and 13,239 cells/g gill
tissue wet weight in April, November 2007 and 2011, respectively. Analyses of nucleotide
sequences of ITS region indicated that the Perkinsus sp. found in R. variegates are identical
to those of P. honshuensis reported from Japan. It was noticeable that in Japan, the host
organism P. honshuensis was Manila clam, Ruditapes philippinarum but in this study, P.
honshuensis was identified in the variegated carpet shell, R. variegates.
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EFFECTS OF DIETARY ORGANIC & INORGANIC MERCURY ON GROWTH
PERFORMANCE AND TISSUE CONCENTRATIONS IN JUVENILE OLIVE
FLOUNDER, Paralichthys olivaceus
Gunhyun Park*, Jun-Ho Lee, Hyeonho Yun and Sungchul C Bai
Dept. of Marine Bio-materials and Aquaculture / Feeds and Foods Nutritional Research Center,
Pukyong Nat’l University, Busan 608-737, Rep. of Korea
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A feeding trial was conducted to determine effects of dietary organic & inorganic mercury on
growth performance and tissue concentrations in juvenile olive flounder Parlichthys
olivaceus. Nine experimental diets were formulated to contain 0, 10(HgI10, HgO10), 20(HgI20,
HgO20), 40(HgI40, HgO40) and 160(HgI160, HgO160) mg mercury (Hg) /kg diet Hg equivalent
basis with both inorganic Hg (HgCl2) and organic Hg (CH3HgCl) sources. Fish averaging
3.1±0.1g (mean±SD) were fed one of the nine diets with randomly assigned triplicate groups
in semi-recirculation rearing system for 6 weeks. Results from growth performance, oxidative
stress in tissues, tissue mercury concentrations and whole-body proximate composition will
be discussed later.
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Coldwater fishes are commercially valuable fish in all parts of the world. The grand total
world production of Coldwater fishes in 2009 increased more than 2,172,517 t (FAO, 2011).
Three species of cold water fishes are present in Iran's water bodies but rainbow trout is the
only one that is farmed commercially. The farming activity of this species has started with
importing eyed eggs from USA since 1958 (Nafisi and Falahti, 2008). Imported eggs had
been grown in a farm after karadj weir named Mahi saraye karadj and used as farmed fish
and brood stock for the future. At present Rainbow trout fish is cultured in all provinces
except Bushehr and Hormozgan. The provinces at the Alborz Mountain in North and Zagros
Mountain in Northwest, west and southwest of the country are the largest producer regions
(Nafisi, 2006). The most important species of cold water fishes in Iran are Caspian Sea
salmon, red spot trout and rainbow trout. The Caspian Sea salmon is an anadromous
species that lives in the Caspian Sea and migrates to rivers that flow to this sea for breeding.
This species is bred artificially and fingerlings are released in rivers flowing to the Caspian
Sea just for stock enhancement.This fish does not feed properly on commercial feed and it’s
growth rate is slow in culture systems. Thus, it has not been introduced as a farming species
to Iran’s culture systems. Red spot trout is present in cool waters in the higher regions of
Alborz and Zagros Mountains and used for sport fishing. Because of it’s slow growth and not
feeding on commercial feed and sensitivity to harsh environmental conditions, such as
temperature and pH fluctuation, this species has not been introduced to Iran’s farming
systems. Hence, among cold water fishes, rainbow trout is the only species that is
commercially cultured in Iran. Most of the cold water fish farming areas in Iran are adjacent
to the

Alborz Mountain in North and the Zagros Mountains in North West, west and

southwest of country, such as Tehran, Mazandaran, western Azarbaijan, Kurdistan,
Lorestan, Hamadan, Ilam, Chaharmahal va Bakhtiari, kohgiluyeh va Boyrahmad and Fars
provinces. There is some potential for Rainbow trout farming in other provinces, except in
Bushehr and Hormozgan, rainbow trout is farmed in other provinces of Iran. Even in central

and the warm provinces of Kerman, Yazd, Isfahan and Semnan, this species is farmed in
water bodies and Agriculture reservoirs of higher regions in autumn and winter. The
aquaculture capacity of rainbow trout has increased tremendously in the past years. This
means it has increased from 3,994 t in 1998 to 91,519 t in 2010. With this amount of
production, Iran has been nominated as the largest producer of rainbow trout in fresh water
in the world (www.iranfisheries.org). In Iran, rainbow trout farmed in several farming
environments, including raceways, circular cement tanks, earthen ponds, floating cages,
reservoirs and multi purpose water reservoirs of agriculture, but it is mostly grown in
raceways and cement tanks. Raceways are the most important environment of rainbow trout
and the culture system is intensive, 20 Kg of fish /m2. Following the increase of rainbow trout
farming areas, the production of fry in Iran has increased also. This means that fry
production rose from 75,888,000 fry in 1998 to 263,353,000 fry by 2010. Despite the fast
development of cold water fish production in Iran in recent years, there are several problems
in future development of the farming of this species. The most important ones are: 7.1.
Limitation of Freshwater Resources: Iran is in the semi dry region with rain level of 245 mm
per year (www.irimo.ir), so limitation in the use of freshwater bodies are increasing every
year. It seems that the further development of farming of this species will face problems
because of this limitation.

7.2. Social problems: Most of the water resources used for

rainbow trout farming have shared ownership. This shared ownership will make same
problems for using these resources. 7.3. Production expenses increment: Trout farming
costs have increased in recent years. These include feed, labor, fry and drugs. Sixty percent
of expense is allotted to feed for rainbow trout production. 7.4. Diseases: Diseases and
mortalities caused by them, particularly, in hatcheries are one of the most important
problems. This problem is more serious for the hatcheries whose water supply is from rivers.
7.5. Applied researches: Undeveloped applied research is another problem for the
development of rainbow trout farming. There are two public research centers, one in the
southwest in Kohgiloye and BoyrAhmad province and the other in the north in Mazanderan
province, (Tunikabon city). These two research centers have been established to address
this problem.
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EFFECTS OF ADDITION OF MAIZE STARCH ON PRODUCTION, WATER
QUALITY, FORMATION OF BIOFLOCS IN THE IMTA SYSTEM OF PACIFIC
WHITE SHRIMP (Litopenaeus vannamei), SPOTTED SCAT (Scatophagus
argus) AND WATER SPINACH (Ipomoea aquatic)
Hu Zhenxiong & Liu Liping
College of Fisheries and Life Science，Shanghai Ocean University，Shanghai 201306 China
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Integrated Multi-Trophic Aquaculture (IMTA) is an ecological and economic farming strategy
with potential benefit of minimizing waste from culture systems, decreasing risk of diseases
and providing additional income source. An trial was conducted in 12 outdoor cement
tanks(5×3×1.2m) for 49 days to determine the effects of adding maize starch as
carbohydrate source on production, water quality, formation of bioflocs and economic return
in

the

IMTA

system

of

Pacific

white

shrimp(Litopenaeus

vannamei),

spotted

scat(Scatophagus argus) and water spinach(Ipomoea aquatic) tanks. Four treatments (T1,
T2, T3 and T4) were set in triplicate. T1 was stocking shrimp exclusively as control, while T2,
T3 and T4 were IMTA systems of shrimp, spotted scat and water spinach with addition of
maize starch except for T2. Shrimps in T1, T2 and T3 were fed three times daily with
commercial pellets at the same feeding rates, while shrimps in T 4 were fed at 80% of feeding
rates comparing to the other treatments. No specific feed was given to spotted scat. The
amount of starch addition was maintained at 90% of the feed amount both in T3 and T4 to
keep C/N ratio at about 15. Juvenile shrimps at averagely 3.11g in body weight were stocked
into tanks at a density of 80 PL/m2, while ﬁngerlings of spotted scat with the initial weight of
32.01g were stocked into the shrimp tanks one week later at 2/m2. Water exchange was
strictly limited to zero and water loss due to evaporation was compensated in later stage.
The shrimp survival rate of 91.8% and 89.1% was obtained in T 3 and T4 respectively, which
was significantly higher than those in T1 and T2 (41.2% and 45.5%)(P<0.01). T3 had the
highest shrimp yield of 0.495kg m-3 and lowest feed conversion ratio of 1.02, which was
similar to those in T4, but significantly better than those in other treatments(P<0.05). In
comparison with other treatments, the specific growth rate of T 1 was the highest (1.61),
which was significantly higher than that in T 4 (1.17, P<0.01). T3 had the best economic
performance among all treatments, while T 1 showed an extremely significant worse net
income than the others (P<0.01). Nitrite-N (NO2-N) of T3 and T4 at the end of the experiment

was significantly lower than other treatments (P<0.01), while significant lower total ammonia
nitrogen (TAN) and higher total suspended solids (TSS) occurred in T3 and T4 than those in
T1 and T2 (P<0.05). T1 showed a significant lower chlorophyll a (Chla) level than other
treatments(P<0.05). Highest volume of bioflocs was found in T 3 (10.84ml) (P<0.01). The
crude protein content of bioflocs in this experiment varied from 18.1% to 24.0%. It was
concluded that addition of maize starch into IMTA system of shrimp, spotted scat and water
spinach improved productivity, proﬁtability and water quality. The combination of IMTA and
biofloc technology (through addition of maize starch in this case) in shrimp culture system
showed a remarkable synergy effect in overall FCR and economic performance. Compared
with IMTA model, biofloc technology showed a more positive impact on shrimp survival,
FCR, production and the level of NO2-N, TAN and TSS. In contrast, IMTA system had a
significant impact on Chla level and the removal of nitrogen and phosphorus nutrients than
biofloc technology.
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Salmacis sphaeroides (Linnaeus, 1758), also known as ball-like or white sea urchin, is one
of the widely distributed regular echinoids in the warm Indo-West Pacific Ocean including
coastal waters in Johor State between Malaysia and Singapore. It has significant biological,
ecological, nutritional and pharmaceutical values, but is yet to be fully explored. To study this
high-valued marine resource, an experiment was conducted to develop appropriate
techniques for the aquaculture of S. sphaeroides under captive aqua-rearing condition.
Three-month-old juveniles produced through induced breeding, larval rearing and
metamorphic induction were stocked in each of nine well-aerated glass aquaria (46 x 30 x 30
cm).

Stocking density in all the experimental aquaria were maintained at 20

juveniles/aquarium. Juveniles fed with red alga (Amphiroa fragilissima) were designated as
Treatment-1 (T1), brown alga (Sargassum polysystum) as Treatment-2 (T2) and sea grass
(Enhalus acoroides) as Treatment-3 (T3), respectively. At stocking, all juveniles were of the
same age group and from the same batch, with mean length and weight of 9.63 ± 0.31 mm
and 0.39 ± 0.05 g, respectively. All the juveniles were fed ad libitum and water in each
cultured aquarium was completely changed at monthly intervals. The culture was carried out
for one year during which time the juveniles attained sexual maturity. Growth performances
(final weight, final length, weight gain, length gain and specific growth rate) and survival of
adults were significantly higher (P<0.05) in T1 than in T2 and T3, respectively. Gonad
production in terms of wet gonad weight and gonad index also followed the same trend as
that for growth. Therefore, of the three algal feed evaluated, red alga appeared to be the
most suitable for rearing S. sphaeroides under captive rearing conditions. This study is the
first demonstration of the successful culturing of S. sphaeroides in static aquarium system,
the findings of which could be helpful towards the commercial aquaculture of sea urchins.
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A COMPARATIVE STUDY ON GROWTH ENHANCEMENT OF AN ENDEMIC FISH
Dawkinsia srilankensis ADVANCED FRY THROUGH DIETARY
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Colombo 15, Sri Lanka
paraindrani@yahoo.com

Bloched filamented barb, Dawkinsia srilankensis (previously known as Puntius srilankensis)
is an endemic fish species, very rare and the only known existing wild population is in
imminent danger of extinction due to the siltation of their natural habitats. Presently the wild
population is not available in sufficient numbers to be exported by the aquarium trade and
they are recorded as a critically endangered species in the IUCN red list. However breeding
and culture practices in captivity can successfully be carried out ensuring the enhancement
of the culture population. Studies were carried out during November 2008 to February 2009,
for observing the growth performance and survival percentage of the experimental fish, with
feeding a commercial fish feed augmented with vitamin E and cod liver oil (CLO).
Experimental set up was included four treatments each with three replicates under
completely randomized design. Advanced fry obtained from the brood stocks were used as
experimental animals. Fry initial total weight ranged from 0.99 to 2.56g were stocked similar
numbers in each tank.

They were fed twice per day with un-enriched commercial feed,

control treatment (T1), feed enriched with vit. E alone (T2), with CLO alone (T3) and with
both media in combination (T4) for total 100 days time period. Significantly different highest
Specific Growth Rate (SGR) (0.82) was observed in treatment T3, followed by T2 (0.67).
SGR of T4 (0.51) was significantly not different with T1 (0.57). Survival records were
significantly not different and

observed as 100% in all treatments. The lowest Food

Conversion Ratio (FCR) (0.95) was also observed in the T3 experimental tanks. In T2 it was
1.04 and was 1.14 in T1. Again the highest FCR was observed in T4 (1.36). The
experimental results indicate that, enrichment of commercial fish feed using cod liver oil is
the best enrichment

method used

for obtaining a good growth rate, hence a

lower

production cost. It further says that the impact of enriching fish feed with both media
combined together is not effective for the enhancement of growth of the experimental fishes.
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A new breed of Nile tilapia (Oreochromis niloticus L.), Malaysian GIFT from WorldFish, was
recently introduced to the Philippines. This fish is a product of several generations of
selection from a source population of the previous GIFT breeding nucleus. A study on the
culture performance of Malaysian GIFT with other genetically improved strain of tilapia is a
part of the project” Evaluation of Genetically Improved Nile tilapia for Aquaculture in the
Philippines”. The study was conducted to determine the initial growth performance at rearing
stage under controlled conditions. Specifically, this study determined the family growth
performance of Malaysian GIFT in comparison with other genetically improved strains of Nile
tilapia namely ExCEL, FaST and GIFT. The within family performance of 30 families of
Malaysian GIFT showed that after 4 months of holding in captivity, the highest average
weight from the top ranking families ranged from 156.16 g ± 35.39 -185.28 ± 70.28. Analysis
of variance showed that the weight of families were significantly different (P<0.05). The
highest average weight across all strains was recorded from the FaST strain with 159.03 g ±
47.45 followed by Malaysian GIFT, 144.28 g ± 33.42, ExCEL, 120.98 g ± 31.46 and GIFT ,
118.55 g ± 31.0. Analysis of variance showed that FaST strain was highly significant over
GIFT II, ExCEL and GIFT (P< 0.01). However, ExCEL was not significantly different from
GIFT (P>0.05). Sex difference was also highly significant (P<0.01), with males larger than
the females. (GIFT - a strain developed by ICLARM/WorldFish and Philippine National
Partners, 1988-1998; Malaysian GIFT- a derivative of GIFT, and developed by WorldFish,
Penang Malaysia, 1998-present; FaST- (a.k.a IDRC), a strain developed by FAC-CLSU,
1986-present; ExCEL- a derivative of GIFT and developed by BFAR/NFFTC, 2002).
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The utmost potential of any tilapia hatcheries can only be achieved if it can ensure
broodstock that can provide producers with sustainable supplies of quality fry and fingerlings
throughout the year. This study assessed the correlation of body weight to reproductive
capacity of four genetically improved strains of Nile Tilapia (Malaysian GIFT, ExCEL, FAC
Selected Tilapia and GIFT). The relationship was evaluated in terms of number and mean
weight of collected hatchlings (fry and yolk sac fry) and number of eggs and was correlated
in relation to first spawners dam body weight. Result of the study revealed that FaST gave
the highest number of eggs (7) and hatchlings (5) per dam gram weight, and was
significantly different (P>0.05) from GIFT but not significantly different (P<0.05) in ExCEL
and Malaysian GIFT. Linear egression between fecundity (average number of hatchlings)
and body weight showed positive correlation coefficients in Malaysian GIFT (r= 0.320) and
FaST (r= 0.512*) while negative correlation coefficient occurred in ExCEL (r= -0.084) and
GIFT (r= -0.022) which revealed that the average number of hatchlings increases with dam
body weight of Malaysian GIFT and FaST against ExCEL and GIFT. On the other hand,
positive correlation coefficients occurred though no significant correlation coefficients were
observed in the four strains whereby, the number of eggs increases with dam body weight of
Malaysian GIFT (r=0.021), ExCEL (r= 0.485), FaST (r= 0.374) and GIFT (r= 0.441).
Furthermore, FaST having the mean dam body weight 216.39 and 207.36g produced the
least weight of hatchlings and egg of 0.014 and 0.004g, respectively. Although, positive
correlation was observed in FaST the magnitude was too small to contest the negative
significant correlation with Malaysian GIFT (r=-0.485* P>0.05 dam weight and mean weight
of hatchling), ExCEL (r=-0.648*, P>0.05 number of egg and mean weight) (r=-0.584**

P>0.01 number of hatchlings and mean weight) and GIFT (r=-0.688* P>0.05 number of egg
and mean weight).
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The selection of quality Nile tilapia strains should be considered to enhance fry and
fingerling production. This study aimed to establish baseline information on reproductive
performance of four genetically improved Nile Tilapia (Oreochromis niloticus) strains namely
GIFT, Malaysian GIFT, ExCEL and FaST through assessment of spawning success,
hatching rate and fecundity of first-time breeders. The reproductive performance of the four
strains was tested in a 1 m X 1 m hapa using pairwise mating. Two batches of collection and
assessment of spawning success were conducted.
Results showed that the overall average spawning success rate for the four strains was
25%. During the 1st batch of collection, ExCEL had a spawning rate of 26%, followed by
Malaysian GIFT (24%), GIFT (23%) and FaST (15%). However, the 2 nd batch of collection
achieved 31% for ExCEL, GIFT 25%, Malaysian GIFT 24% and FaST 21%. Statistical
analysis of the mean spawning success showed that there was a significant difference
between ExCEL and FaST (P>0.05), while no significant differences were observed among
ExCEL, GIFT and Malaysian GIFT. Overall average hatching rate for all strains is 65.39 %
with GIFT having the highest mean hatchability rate (86.67%), followed by FaST (66.67%),
ExCEL (57.14%) and Mlaysian GIFT (40.00%) during the 1 st batch of collection. For the 2 nd
batch, GIFT had 82.2%, ExCEL 71.4%, FaST 61.5% and Malaysian GIFT 57.5%. Based
from the statistical analysis of the hatching rate, GIFT had a significant difference with
Malaysian GIFT. Analysis of variance showed that there was a significant difference on the
hatchability of yellow (47.5%) and orange eggs (100%). Highest fecundity per gram body
weight of the dam was observed for FaST with 7 pieces/g followed by Malaysian GIFT, 6
pieces/g, ExCEL, 6 pieces/g, and GIFT, 5 pieces per gram of dam’s body weight. Results

showed that FaST had a significant difference with GIFT (P>0.05), while no significant
differences were observed for FaST, Malaysian GIFT and ExCEL (P<0.05).
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This study evaluated the early growth performance and survival rate of Malaysian GIFT as
compared with other genetically improved strains of tilapia namely, ExCEL, FaST and GIFT.
The progenies of Malaysian GIFT families and the two lines of ExCEL, FaST and GIFT were
stocked in fine mesh nets at stocking density of 100 pieces in 1m x 1 m x 1 m net enclosures
for 21 days and later transferred to b-nets of same size at a reduced density of 50 pieces for
another 21 days. The fish were fed ad libitum with commercial diet twice daily.The results of
the study revealed that significantly highest (P<0.05) mean growth increment across all
strains was recorded from the Malaysian GIFT strain with 10.20 ± 1.10 g. This was followed
by FaST with 8.99 ± 1.54 g which is statistically comparable with that of ExCEL (8.68 ± 1.0
g). The GIFT strain obtained the significantly lowest value of 7.51 ± 0.85 g. In terms of mean
survival rate, ExCEL obtained the highest rate of 94.00 ±2.54% but this was statistically
comparable to those of Malaysian GIFT (87.20 ± 7.0%) and FaST (83.87 ± 28.02%). The
lowest survival rate was obtained in GIFT (74.33 ± 21.53 %) which is not significantly
different from those of FaST and Malaysian GIFT.
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Food processing and product development is a way of solving food scarcity, especially
during unfavorable weather condition and for the ever increasing population. Most of the
children suffered malnutrition, particularly those who are fond of eating junk foods, however,
not only children love to it this kind of food, but so with adults. The main concern of the
study was to develop a nutritious snack item from tilapia, which is the cheapest source of
protein and it’s a healthy snack item. Hence, the development of cheesy tilapia sticks was
studied. This is an experimental research using four treatments. Treatment 0 is the control,
using plain dough, T1, the dough was added with 25 percent of tilapia meat, T 2, the dough
was added with 50 percent tilapia meat and T 3, the dough was added with 75 percent of
tilapia meat. The other ingredients used were butter and egg which is common to all
treatments. All the treatments were subjected to organolyptic testing using the 9 point
Hedonic scale. Based on the results, all the treatments were acceptable, specifically
treatment 2 which is composed of 50 % tilapia meat added to the dough. Treatment 3 was
also acceptable to the consumer panelist. The result was further analyzed through laboratory
analysis particularly the chemical and nutrient content of the product were it was found out
that it is nutritionally healthy product. The result was also analyzed using the ANOVA,
wherein there was no significant difference among the treatments based on the different
attributes.
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Carrageenan from Kappaphycus species and calamansi extract enhances the flavor of dried
tilapia. This is an experimental study using the randomized complete block design using
four variables, i.e.R0 - 4% carrageenan with 0% calamansi; R1 -3% carrageenan with 10%
calamansi; R2-2% carrageenan with 20% calamansi; R3-1% carrageenan with 30%
calamansi and R4 -0% carrageenan with 40% calamansi concentrations which was added to
the splitted tilapia to determine the effects of additives on the quality of dried tilapia. Out of
the four varying concentrations of carrageenan and calamansi, treatment with 3%
carrageenan and 10% calamansi obtained the highest sensory rating scores in all sensory
attributes undertaken. The product had a brown color, slightly fishy flavor and odor and
moderately firm texture with an acceptability rating of “like very much”. The most preferred
dried hybrid tilapia is composed of carrageenan with 10% calamansi concentrations
composed of 22.20% moisture, 65.73% protein, 10.90% fat and 1.17% ash contents. After a
series of analyses of the acceptability and proximate composition of the most preferred dried
hybrid tilapia, 0.3 % carrageenan with 10% calamansi concentration is appropriate to be
added to the splitted hybrid tilapia.
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Green mussel (Perna viridis), an important commercial culture specie, from Sriracha
Research Station, Chonburi province, Thailand, gave lysozyme activity by digestion of
Micrococcus lysodeikticus cell wall. The lysozyme specific activity was found in blood of
green mussel 450 units/mg protein. Soft body extraction spent long time and used more
chemicals. The green mussel lysozyme was purified by 30 and 10 kDa cut off membrane
ultrafiltration and sephacryl S-100 HR gel filtration. The yield of the purified lysozyme was
1.52% and the purity was increased by 37 folds. The molecular weight of green mussel
lysozyme was about 14.0 kDa by sodium dodecyl sulfate polyacrylamide gel electrophoresis.
The temperature optimum and stability of green mussel lysozyme is 50 and 20 C,
respectively. The optimum and stability pH of of green mussel lysozyme is 5.0 and 3.0,
respectively.

These results showed green mussel lysozyme is self-defense against

pathogenic bacteria and we can use lysozyme extraction in biotechnology and food industry
especially food preservative.
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Tilapia is a fish that provides low calorie, low fat protein, a source of omega-3 fatty acids
which may help a person keep blood pressure within a healthy range, prevent heartbeat
irregularities and reduce a form of fat that can increase the risk of heart disease. However
some people do not like to eat tilapia because of its smelly earthy odor that makes it
unfavourable. It is in this context that this study was conducted to hopefully enhance the
value of Tilapia in the field of culinary arts. This study aimed to produce Tilapia Loaf in three
treatments, (T0-Plain Tilapia Loaf, T1- Hot Tilapia Loaf, and T2- Sweet and Sour Tilapia
Loaf), to determine its acceptability, to promote the product to the community, and to
encourage everybody to utilize the products. This is an experimental study using parallel
group design wherein one single variable (control group) was manipulated or changed. The
experimental group varied while the parallel group served as control for comparative
purposes. A five- point hedonic scale sheet was used in assessing the acceptability of the
products in six sensory attributes; appearance, texture, cohesiveness, odor, taste and
general acceptability. The results of the study revealed that T2- Sweet Sour Tilapia Loaf
ranked first in six sensory attributes such as appearance, texture and mouthfeel,
cohesiveness, odor, taste, and overall acceptability. T0-Plain Tilapia Loaf and T1-Hot Tilapia
Loaf got a tie in appearance, Plain tilapia Loaf ranked second in texture and mouthfeel,
cohesiveness, and general acceptability and third in odor, and taste while Hot Tilapia Loaf
got third in Texture and mouthfeel, cohesiveness and general acceptability and second in
odor and, taste. The result of the study shows that the three treatments are all acceptable
but T2 or Sweet Sour Tilapia Loaf was the most preferred among the treatments. It can be
concluded that all flavours of Tilapia Loaf are generally acceptable and this can be made
more nutritious with the addition of other ingredients. Food enhancers can help remove the
smelly earthy odor of Tilapia. The result of the study can be a good input in tilapia farming
and processing. It is then recommended that the products be promoted to the community so
that the products can be used as part of the meal.
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Carbonic anhydrase is an enzyme that catalyzes the hydration and dehydration between
carbon dioxide and carbonic acid.

Besides participating in gaseous exchange, there is

evidence that the enzyme also plays a role in branchial osmoregulation in euryhaline
teleosts. In hypoosmotic media, carbonic anhydrase provides hydrogen and bicarbonate
ions for the exchange of sodium and chloride ions respectively, thus achieving active uptake
of ions which is essential for survival in a dilute environment. In order to study the
osmoregulatory role of carbonic anhydrase, it is essential to have the enzyme in a pure form
for subsequent physiological or immunological investigations. The present study was
therefore initiated to purify and to develop a biochemical assay method for the estimation of
carbonic anhydrase activity. Purification of carbonic anhydrase was achieved using a
pAMBS-gel (p-amino-methylbenzenesulfonamide-agarose) affinity column.

Molecular

weight of the purified sea bream carbonic anhydrase was 30 kDa and exhibited similar
characteristics as human carbonic anhydrase II.

An enzymatic assay based on the

acceleration of hydration of carbonic dioxide was developed for quantifying carbonic
anhydrase activity. The system was used to determine the effect of various inhibitors on
carbonic anhydrase activity.

The inhibition constant of sea bream branchial carbonic

anhydrase towards acetazolamide was found to be 0.54 × 10-9, the low value of which
indicated that the enzyme was highly sensitive to sulfonamides.
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The kinetics of reduction of the inoculated pathogen Vibrio parahaemolyticus (ATCC 17802)
on depurating with and without disinfectant iodophore (ppm) at different intervals of time was
studied. It was seen that with the addition of 4 ppm iodophore there was significant reduction
(p<0.05) in V.parahaemolyticus count. But this significance of reduction was not observed in
the depuration system without iodophore disinfection (p>0.05). Protocols were developed for
the purging out of pathogen Vibrio parahaemolyticus using the depuration system from the
bivalve oyster Crassostrea madrasensis. The newly designed system is dominant over the
existing depuration systems with a simple, cost effective and easy to handle design. The
system also provides maximum depuration without unduly affecting the activity of the
shellfish or their organoleptic quality.
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Recently, food safety issues have occurred consistently in China. Accordingly much
attention has been given to the establishment and development of food safety risk
assessment in China. In this article risk assessment research status of food borne
pathogenic microorganisms, including applications of food safety risk assessment
techniques on the storage, transportation, distribution of aquatic products, and new
sterilization technology to lower risks caused by pathogenic microorganism in aquatic
products, was introduced briefly. Based on the analysis of differences of pathogenic
microorganism risk assessment in aquatic products between other countries and China,
some views and suggestions about risk assessment researches in future were put forward.
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Microalgae are a very promising, but widely unexploited source for sustainable production of
useful compounds which find applications in the food, feed, pharmaceutical, and cosmetics
industries, as well as for bio fuel production. Recently, the importance of microalgae in
aquaculture industry has grown rapidly. Polyunsaturated fatty acids (PUFAs, e.g. Omega-3fatty acids) from microalgae feedstock are indispensible nutrients for the cultivation of fish
and shells, with Eicosapentaenoic acid (EPA) and Docosahexaenoic acid (DHA) as the most
important PUFAs. Their yield from various microalgae has been studied in detail. However,
no report to increase the PUFA content of microalgae using metabolic engineering tools has
been published. The idea to optimize the metabolism of microalgae for increased PUFA yield
is auspicious and tempting, because they are the natural primary producers. We achieved
the transfer of genes into the haptophytes cultivars Isochrysis spp. and Pavlova spp., which
have not been reported before to be amenable for genetic manipulations. These cultivars
are well known to produce high amounts of PUFAs and have occupied a niche in the
aquaculture hatcheries and nurseries. Agrobacterium-mediated gene transfer was chosen,
because it is stable, and various applications based on “T-DNA (Transfer-DNA) expression
vectors” are available. Initially, the sensitivity of the cultivars against six toxic compounds
was determined to allow for the selection of transgenic colonies after the transfer of
respective resistance genes into the microalgae. The herbicide Norfluorazon (NF) was
chosen, because a mutated phytoene desaturase (pds L504R) gene from the microalgae
Haematococcus pluvialis conferring resistance against NF was available, and the strains
showed high sensitivity. Using Agrobacterium to transfer pds L504R into the microalgae, we
could isolate vital transgene colonies growing on plates containing up to 100-times the lethal
NF dosages. The successful transfer of the pds L504R gene into the microalgae genomes
was also proven by PCR analysis. Strikingly, even without selective pressure, the transgene
was stably integrated for at least a year, which is very important information for any future

industrial application. These results open up the fascinating opportunity to modify the activity
of selected key genes to redirect metabolic fluxes towards higher yield of desired traits, such
as PUFAs.
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This paper evaluates the suitability of yellowfin tuna skin for the production of gelatin for food
applications. The effect of temperature on the extraction of gelatin along with the physical
and chemical properties of a gelatin based product was carried out. The extraction of gelatin
from the skin of tuna was done at 50, 70 and 90°C. The chemical and physical properties
tested include proximate composition, gel strength, pH and viscosity. The highest yield of
gelatin was obtained at 70 0C and 900C (20.81%) followed by 50°C (19.79%). The
percentage of proximate composition of the gelatin showed that the moisture content was
(7.39-8.58), protein (88.86-89.36), fat (0.71-0.76) and ash (0.71-1.04). The viscosity of gel
ranged from 6.66-6.39 cP which was found suitable for film forming applications. Viscosity
was found decreasing with increase in temperature. The highest gel strength was obtained
at 70°C (168.077B) and the lowest at 90°C (111.79 B). The pH values varied between 5.09
to 5.35 which were within the prescribed levels for type B gelatin. The L* colour values were
found decreasing with increase in temperature. The highest L* value was 71.103 at 50°C.
The a* values showed slight variation with temperature whereas the b* values were found
increasing with temperature showing a shift towards yellowness. 3% concentration of gelatin
was found optimum for preparing a gelatin based jelly product. The gel strength of the jelly
product varied with temperature. The highest gel strength of the jelly product using tuna
gelatin was 61.49 B at 70°C followed by 57.08 B at 50°C and 40.06 B at 90 0C when
compared to similar jelly product made of bovine gelatin (67.33 B) and porcine gelatin (71.24
B) Tuna skin is a source of Type B gelatin and it can be effectively used in food applications.
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This aimed to provide a method of producing tilapia bone powder as food additive to
increase the nutritional content of food thereby providing calcium, protein, phosphorous and
iron and at the same time attempts to solve the problem of managing fish waste material
resulted from tilapia processing. The method of producing tilapia bone powder concentrate
for food fortification in three replications comprising the steps of: washing the fish bone
thoroughly with clean water; pressure cooking the bones to soften; reducing moisture
content by drying the bones through sun drying, carajay toasting and oven drying;
pulverizing the soften bones into powder form; sieving the powdered concentrate and
packing in an airtight container. The present tilapia bone powder concentrate encompasses
the taste and quality of the food supplement fortified with tilapia bone concentrate such as
Polvoron and Baby Food based on the result of the sensory evaluation done by consumers
randomly selected using 9-point Hedonic Scale according to color, texture, and general
acceptability are all like moderately while for the odor only bone sun dried gets like
moderately and the rest is slightly. When subjected to Analysis of Variance at 0.05 levels, it
is found that the product produced in different methods has no significant difference.

Laboratory test done on the tilapia bone powder using three methods of drying shows:
Laboratory Test

Sun Drying

Oven Drying

Carajay Toasting

Crude Protein

18.6%

18.2%

17.8%

Phosphorous

4.57%

4.22%

9.64%

30.3 mg/kg

41.1 mg/kg

30.9 mg/kg

4.29%

4.27%

4.32%

Iron
Calcium
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Nichaphat Deahkamhang, Chawin Aungkatawiwat and Jirapa Hinsui*
Department of fishery products, faculty of fisheries, kasetsart university,
chatuchak, bangkok 10900, thailand
jirapa_h@hotmail.com

Thailand is the biggest canned tuna producer and exporter of the world. Large amount of
tuna processing wastes were generated in each year causing environment pollution that
affect to communities in Thailand. The companies have to pay a lot of money for waste
treatment and management.

These wastes, head, bone, viscera and etc., are protein

sources for by-products such as fish meal, fish oil, calcium and protein concentrate. More
over viscera is the best source of enzyme and protein in tuna processing waste. Fish sauce
is the most famous seasoning in Thailand and Asia. Fish species amount for fish sauce
production is reduced and difficult to catch from nature, so fish sauce companies need to
find new material. So that tuna viscera has high potential for fish sauce production. The
objective of this study is to produce fish sauce from tuna viscera. Viscera of Skipjack, yellow
fin and albacore tuna are fermented in various amount of salt from 0 to 10% at room
temperature (28 - 30 C) for 20 days.

Histamine contents in fish sauce from Skipjack,

Yellow fin and albacore tuna viscera less than limit (approximately 300 ppm).

Color of

albacore tuna sauce is darker than Skipjack and Yellow fin tuna sauce that is refuse from
panelist. More over protein content in albacore tuna sauce is less than others. That means
albacore is not good source for fish sauce. No salt adding Skipjack and Yellow fin tuna
sauce have protein content higher than salt adding fish sauce. Skipjack tuna sauce give
similar smell to anchovy fish sauce (commercial fish sauce). Amino acid compositions in all
tereatments are in the same range of anchovy fish sauce. Skipjack tuna viscera give a good
quality fish sauce in low salinity that is good for consumer health.
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COLLAGEN FROM SALMON PROCESSING WASTE
Ratchanok Sahaworarak, Julalak Naksrijan, Krisana Sitthiwaithayaporn
And Jirapa Hinsui*
Department of Fishery Products, Faculty of Fisheries, Kasetsart University,
Chatuchak, Bangkok 10900, Thailand
jirapa_h@hotmail.com

Thailand import Atlantic salmon (Salmo salar) around 28,000 ton a year for exported
reprocessing products and consume in country, so they generate lots of waste such as
head, skin, bone, etc. These wastes have been utilized for low value products such as low
quality feed and fertilizer, resulting in low profit. The purpose of this study is to produce
collagen from salmon processing waste. Salmon skin contains water, protein, mineral and
fat. Collagen is structural protein in connective tissue. Before collagen extraction, the skin is
treated with various concentration of sodium hydroxide solution (0.05, 0.1, 0.2, 0.3, 0.5, 0.8
and 1.0 M) for various times (0-120 hr) to eliminate non collagen protein and other
contaminant. The best alkaline treatment for salmon skin is 0.8 M for 3 hr. Acid soluble
Collagen (ASC) yield is low. In this research, clean and clear salmon skin is extracted
collagen with various concentration pepsin (0 , 0.05, 0.10, 0.15 and 0.2 %, w/w) in 1.0 M
acetic acid for various time 0, 12, 24, 48 and 72 hr. The best collagen extracted condition is
0.2% (w/w) in 1.0 M acetic acid for 48 hr. Salmon pepsin soluble collagen (PSC) yield is
35% of fresh salmon skin. Salmon collagen contains β, α 1 and α2 with molecular weight 215,
114 and 109 kDa by SDS-PAGE. Salmon collagen is suitable for applying in cosmetic,
biomedical, pharmaceutical and food industries. Salmon collagen has no limit useful product
for any religions especially Judaism and Islam. Salmon collagen product has not led to
customer anxiety about outbreaks of bovine spongiform encephalopathy (BSE) and footand-mouth disease (FMD).

S3-12
DEVELOPMENT OF DRAWING INK FROM CEPHALOPODS
Cecilio S. Baga, Bonifacio S. Villanueva and Corazon. P. Macachor
Cebu Technological University (CTU), Main Campus, R. Palma St., Cebu City
Tel. No. (032) 412-1141 / Telefax (032) 4166706
csbaga@yahoo.com

The production of the squid ink developed by the Cebu Technological (CTU), Main CampusTechnology Research Center (TRC) researchers promote the utilization of ink sac from
Cephalopods particularly Thysanotheuthis rhombus (Diamondback Squid), Loligo species
and Sepia officinalis (cuttlefish). This study could influence the decrease in the actual cost
of commercial ink. The squid ink using different species of cephalopods

is superimposed

with water, acid, glycerin, thinner and varnish. This is a liquid containing black pigment used
for coloring a surface to render an image or text, drawing or writing with a pen. The
developed drawing ink from Thysanoteuthis rhombus with 25% squid pigment and 50% acid
concentration have descriptive properties of grayish black color, very desirable solvent-like
odor, ink dryness with a sharp regular line, thick and dry ink consistency, which is
comparable with the commercial ink as to its color, dryness and consistency. The drawing
ink from Loligo species and cuttlefish ink sac produced drawing ink which had light black
color, moderately desirable solvent-like for odor attributes, sharp regular line, thick and dry
ink consistency as perceived by the Bachelor of Science in Industrial Technology (BSIT)
major in Drafting Technology students. The color, odor and dryness properties significantly
differ among drawing ink from different species of Cephalopods based on Analysis of
Variance and Duncan Multiple Range Tests at 5% level of significance. The drawing ink from
squid had a density (0.98 g/ml) closer to commercial ink and is safe for use, since the lead
content was less than 3.00 ppm. The researchers are on their way of refining the density
requirements to expand the applications of the newly discovered ink from a natural source.
The drawing ink from squid costs P39.00 per 100 ml with 210% return of investment.
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PRESERVATION OF FISH SPECIES WITH IMPROVED SOLAR
POWERED TECHNOLOGY
M. O. Ipinmoroti*, J. B. Olasunkanmi
Department of Fisheries and Wildlife Mangement, College of Agriculture, Osun State University
wumsco@yahoo.com

Fish require immediate processing and deliberate preservation after harvesting because of
their highly perishable nature. Recent changes in climatic pattern leading to redistribution of
species and likely reduction in natural fish population, incessant flooding resulting in heavy
losses in culture systems and adverse water conditions contribute to reduction in total fish
production. Thus making it imperative for concerted effort to be geared towards minimizing
losses. Taking advantage of the climatic changes by using solar in fish processing appears
to be logical. The use of solar is a viable means of reducing deforestation, a better
alternative to the use of gas and other fuel sources of petroleum origin that are bedeviled by
dwindling supply and ever increasing cost which has placed them beyond the reach of an
average local producer. Two solar tent dryers were designed after Doe , using angle iron for
the construction of the frames, tent A had a fan powered by solar energy attached to it while
B had no fan acted as the control. The fan provided additional air circulation to accelerate
the drying process. The tents stand at 2m above the flat ground level and were covered with
transparent polythene sheets. The tray was 0.75m above the ground and had a capacity to
hold 25kg of fish. Cichlids were collected, prepared and soaked in 30% brine, drained and
then arranged on the tray for drying under the solar tents. The following observations were
made from the study: Solar dryer A enhanced with additional air from DC fan powered by
solar energy had a shorter drying period than B that had no additional source of air; Product
from A dried under two days of exposure while B dried between 3-4 days under humid
condition(68 -78% relative humidity); Drying was achieved at a cooler temperature A than in
B, because of the blowing effect, this favours nutrient retention; It was time economical
because it has higher turn over rate; Moisture content of final product in A was lower (9.6%)
than B(10.1%); The products from dryer A were better acceptable than those of B, drying
was achieved before deterioration sets in. It is obvious that solar dyers for use in humid
environments will give good products if enhanced with additional source of air preferably
from sources powered by solar energy.
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FATTY ACID COMPOSITION OF WILD GIANT FRESHWATER PRAWN
(Macrobrachium resenbergii) BROOD STOCK FROM PHATTHALUNG AND
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Aquacultural Biotechnology Research Unit, Faculty of Science, Thaksin University, Phatthalung
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Giant freshwater prawn, Macrobrachium rosenbergii, is one of the very important crustacean
species that farm and capture throughout Thailand, in particular Songkhla lagoon
surrounding area i.e. Phatthalung and Songkhla province. However, its fatty acid
composition of this brood-stock prawn is not as much of recognized. Fatty acids; especially
PUFA is known to be imperative for the reproduction in fish and crustacean. Therefore
consideration of the PUFA composition of the brood stock could be improving and valuation
of the culture of the prawn. Male and female wild M. rosenbergii brood stock from different
areas of Phatthalung and Songkhla; southern Thailand were collected alive. Somatic tissue,
hepatopancreas of male and female prawn and female eggs sample were extracted for
FAME and fatty acid compositions were examined by GC and the retention times were
compared with external standards. GC-MS was also occupied to identify the unknown
peaks. It was found that about 20 – 27 fatty acids were discovered from the southern
Thailand giant freshwater prawn which was totally around 20 – 150 mg g-1 dry weight of the
prawn. These comprised of many PUFA and HUFA including Linoleic acid (C18:2n-6), αLinolenic acid (C18:3n-3), ARA (C20:4n-6), EPA (C20:5n-3) and DHA (C22:6n-3). All of
these are recognized as important fatty acids for brood stock maturation. The fatty acid
profile and amount of each fatty acid were varies in the giant freshwater prawn from different
area. This suggesting that fry quality may depend on the source of the brood stock.
Moreover, the environment and ecosystem could influence the fatty acid profiles.
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STRESS MANAGEMENT-EFFECTS OF FERMENTED SEA TANGLE
AND OYSTER (FSO)
Kang Young Mi
Marine Bioprocess Co., Ltd., Busan, Republic of Korea, 619-912

Marine organism provides multiple bioactive compounds such as essential fatty acids,
essential amino acids, vitamins, and minerals. These are well-known as useful candidates
for the production of safe bioactive substance. Traditionally medicinal plants have recently
been popular as an adjuvant of prescription drugs to improve stress management and to
lesson side effects related to mental health. But marine organism has not still been
recognized as potential sources of natural mental health aids. Of all, sea tangle and oyster
had for several centuries been used as one of Korean folk remedies. They also supply
glutamic acid for the production of γ-Aminobutryc acid (GABA), the major inhibitory
neurotransmitters in central nervous system (CNS), via the fermentation with Lactobicillus
brevis BJ-20. GABA has been maintained the balance between neuronal excitation and
inhibition. Current issue of the molecular target in CNS-activating medicinal plants is mainly
focused on regulating GABAergic neurotransmission involved in various mental functions;
relaxation, stress, and sleep regulation. In this study, we investigated the stress relief effect
of fermented sea tangle and oyster (FSO) by L. brevis BJ20 through the GABAA-BZD and 5HT2C receptor binding assays as ‘in vitro’, pentobarbital-induced sleep test, forced swim test
(FST), and tail suspension test (TST) as ‘iv vivo’, and a clinical trial. FSO showed that the
binding activities to GABAA-BZD and 5-HT2C receptor were activated and enhanced the
hypnotic-sedative effects of pentobarbital as decreasing sleep latency and increasing sleep
duration in the pentobarbital-induced sleeping ICR mice. Besides, FSO significantly reduced
the immobility time in the FST and TST, and, on the two FSO dosages (200 and 400 mg/kg,
i.p.), improved the time of climbing and swimming in the FST. The FSO-administration also
significantly decreased HF power (%) and increased average of HR compared with those of
the placebo-administration after two weeks. Finally, the cortisol level (of stress-related
hormones) was considerably decreased in the clinical trial. Therefore, these results suggest
that FSO-administration effectively contributes to the management of stress and is possible
to a useful functional food ingredient.
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Two antimicrobial peptides (~3.4 kDa) were purified from the acidified skin extracts of the
yellowfin tuna (Thunnus albacares) and Skip-jack tuna (Katsuwonus pelamis), by preparative
acid-urea–polyacrylamide gel electrophoresis and C18 reversed-phase HPLC. A comparison
of the N-terminal amino acid sequences of the purified peptides with those of other known
polypeptides revealed high homology with the N-terminus of glyceraldehyde-3-phosphate
dehydrogenase (GAPDH); thus, these peptides were designated as the yellowfin tuna and
the skip-jack tuna GAPDH-related antimicrobial peptide (YFGAP and SJGAP). These
peptides showed potent antimicrobial activity against Gram-positive bacteria and Gramnegative bacteria without significant hemolytic activity. According to the secondary structural
prediction and the homology modeling, these peptides form the amphipathic structures and
consist of three secondary structural motifs including one α-helix and two parallel β-strands.
These peptides did not show membrane permeabilization ability and their activities were
bacteriostatic rather than bactericidal. This is the first report of the isolation of antimicrobial
peptides from tuna species and the first description of the antimicrobial function of the Nterminus of GAPDH of an animal species.
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MULTIFUNCTIONAL BIOACTIVITIES OF GALLIC ACID
-GRAFTED-CHITOSANS
Jae-Young Je*
Department of Marine Bio-Food Science, Chonnam National University, Yeosu 550-749,
Republic of Korea
jjy1915@jnu.ac.kr

Chitosan, a naturally occurring biopolymer, consists of 2-amino-2-deoxy-(1-4)-β-Dglucopyranose residues (D-glucosamine units) and is a well-known mucopolysaccharide and
distributed in the shell of crustaceans, in the cuticle of insects, and also in the cell wall of
some fungi and microorganisms. Chitosan possesses versatile biological properties such as
biocompatibility, biodegradability, and a non-toxic nature. Currently, chitosan can be
considered as a potential marine nutraceutical because its remarkable biological activities
have been investigated and reported, in order to exploit its nutraceutical properties. To do
so, it is generally necessary to graft appropriate moieties onto chitosan backbone and
chemical modification of chitosan is a promising method for the production of new
biomaterials with specific properties. In this respect, conjugation of gallic acid onto chitosan
backbone is a promising method for improving bioactivity of chitosan since gallic acid is well
known for bioactive phenolic compound. Thus, conjugation of gallic acid onto chitosan was
found to lead to interesting properties and the results showed that conjugation may positively
influence bioactivity of chitosan.
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UILIZATION OF GIANT JELLYFISH
Chi-Won Lim
National Fisheries Research & Development Institute
whasoo@korea.kr

Population increases and mass occurrence of pelagic cnidarians at various time-scales have
been reported in various parts of the world’s oceans. While jellyfish swarms sometimes have
negative impacts on human activities, such as damage to fishing gear and/or fishery
products, the clogging of water intake systems of electric power plants, and stinging
swimmers at the beach, some species have been beneficial to humans because they have
been utilized as food, especially in Chinese cuisine. From several years ago, a population
explosion of the giant jellyfish like Nemopilema nomurai sometimes occurred in the coastal
sea of Korea. It’s difficult to use, handle and treat, because jellyfish contains a lot of water
contents of 95-97% in weight, toxicity and easy of decomposition. So, I’ll present my result of
utilization and future plans as following:
○ Problems on the utilizing and characteristic of chemical compositions of jellyfish
○ Development of technology and tools for the removing of water from the jellyfish
○ Development of cosmetic materials using collagen, peptide and water et al.
○ Screening of biological activities and purification of the compounds
○ Processing and standardization of salt-dried jellyfish using Nemopilema nomurai
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Type Ⅱ collagen from bovine, sheet, pig and chicken exhibits intriguing possibilities to treat
the autoimmune diseases due to its outstanding oral tolerance. Shark type Ⅱcollagen (SCⅡ)
as a glycoprotein is extracted from the cartilage of shark (Prionace glauca). We aim to
confirm the effects of oral tolerance of SCⅡ on inflammatory and immune responses to the
ankle joint of rheumatoid-arthritis rats induced by Complete Freunds Adjuvan (CFA). SCⅡis
extracted from the cartilage of shark (Prionace glauca). The onset of RA was observed many
days after injection of CFA. Rats in control group, in experimental groups, in positive groups
were treated with acetic acid, SCⅡ, TWP or US-CⅡ by oral administration, respectively.
The severity of arthritis was evaluated by the articular swelling. The immunological indexes
were investigated including DTH, CIC, the level of IL-10 in rat serum and morphological
characterization. MLR was performed to investigate the relationship between T cell
apoptosis and specific tolerance induced by SCⅡ. In this study, results show that treatment
with US-CⅡ and appropriate dose of SCⅡfor 2 weeks could significantly attenuate the acute
inflammation. Oral administration of SCⅡ, US-CⅡand TWP can exhibit different degrees on
delaying the DTH reaction and the concentration of CIC. Rats treated with SCⅡ (3 mg kg-1d1) have the highest level of IL-10 with 470 ng/ml. T cell vaccination is capable of inducing
specific immune tolerance. The result of histological staining showed that the articular
membranes of ankle joint in SCⅡ (3 mg kg-1d-1) group is significantly enhanced.
Our results suggested that appropriate dose of SCⅡ can not only ameliorate symptoms but
also modify the disease process of Complete Freunds Adjuvan-induced arthritis. Oral
administration of SCⅡ would be a potential candidate to be a novel drug for further
investigation.
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Empirical verification of productivity of the expenditure under the policy of Mahatma Gandhi
National Rural Employment Guarantee

Scheme, 2005, on freshwater fish cultivation at

national as well as state level in India is undertaken in the present study in order to assess
the relevance of the utilization of public fund in the said scheme when major part of annual
budget of the scheme have been utilized on water conservation, renovation of traditional
water bodies including desilting of tanks, excavation of additional ponds etc. Though the
initial objective of the said scheme does not concentrate to the fish productivity or volume of
production, but indirect benefits in terms of enhanced quantity of freshwater fish stock or
upward shifting of production in presence of MGNREG scheme is being quantified
empirically. Our quantitative analysis of time series data on 30 years with dummy variable
reveal that more than fifty percent of 18 major states and India as a whole have been
capable in producing relatively larger quantity of freshwater fish as a consequence of
qualitative change like introduction of referred public wage scheme. In contrast, fish-output in
some states do not respond positively in presence of the scheme which is perhaps explained
by the exclusion of water conservation programme under MGREG scheme. Besides this,
pool data covering annual fish production in 18 major states and state wise annual
MGNREG expenditure for the period 2006-07 to 2009-10 support our above desired result;
India has got an upward shift in terms of fish output with effect from implementation of the
scheme.
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ENHANCEMENT OF CAPACITY BUILDING THROUGH ON-SITE TNA
STUDY AND EXTENSION MATERIALS DEVELOPMENT FOR THE
FISHERIES AND AQUACULTURE SECTORS IN NAMIBIA
Md. Ghulam Kibria
Special Aquaculture Advisor to Hon Minister, Ministry of Fisheries and Marine Resources, Namibia
ghulam.kib@gmail.com, kibriamg@mfmr.gov.na

The Government of Namibia has identified aquaculture as a priority area for the national
development. Namibia’s Vision 2030, National Development Plans (NDP2 &NDP3) and
Millennium Development Goals (MDGs) of the UN documents summon our urgency to
develop aquaculture. The policy and legal framework are in place include the Aquaculture
policy, the Aquaculture Act as well as the Licensing Regulations. As Namibia’s aquaculture
is in infant stage, opportunities for accelerated and sustained growth are without bounds.
Aquaculture has the potential to significantly contribute towards sustained food security,
poverty reduction, and income to rural households, enhance revenue generation through
exports, re-enforcement of employment and inward investments. This project has been
proposed as an initial request made by the Government of Namibia to the Commonwealth
Secretariat (ComSec), UK and sub sequent agreement and approval by MFMR & GIDD of
ComSec. The project intends to assist the Ministry of Fisheries and Marine Resources to
organize an on-site nationwide TNA which will enable to produce a set of hands-on
extension materials for the fisheries and aquaculture sectors in Namibia. Accordingly this
TNA will assist to identify different type of training topics for the various stakeholders. The
assistance would come in terms of technical assistance to the country to; a) Take stock of all
existing training material and review the local training curriculum on fisheries/aquaculture
and support programmes for all those involved in the sector, at various levels. b) To build up
high quality resource material for training and extension in fisheries/ aquaculture
management based on actual field experience, at various levels. c) Undertake systematic
review and study of problems faced by local fisheries, aquaculture and support institutes,
programmes and systems in delivering training and capacity building initiatives. d) Organize,
liaise and co-ordinate programmes of international co-operation in the field of training and
capacity building in fisheries and aquaculture and support sectors and e) To assist the local
institutions, UNAM (University of Namibia), Polytechnic of Namibia, Colleges, Vocational
centres etc in developing regional curriculums to address the needs on human resource
development. The project is expected to produce a detailed TNA report which will first

highlight the current training programs/curricula available to the fisheries/aquaculture
sectors.

It will then elaborate training needs by region, based on the region’s current

fisheries/aquaculture activities, region’s potential and environment. The data will be derived
from the questionnaires and TNA framework completed in each region. Recommendations
from the TNA report will lead to the development of rightful training programs and extension
training materials for participants at various levels in the fisheries/aquaculture and other
allied sectors.
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GOVERNING AND MANAGING SMALL-SCALE AQUACULTURE IN THE
PHILIPPINES FOR SUSTAINABLE AND BALANCED DEVELOPMENT
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This presentation is a review and critical analysis of relevant social and environmental
science literature on mechanisms and processes of governance and management of smallscale aquaculture in the Philippines, in the context of the challenges posed by meeting food
security needs and climate change adaptation. The aquaculture sector is rapidly expanding.
Government and business groups are expected to channel most of its resources to further
such growth. Aquaculture can provide food with a low carbon footprint and fish-food is
highly efficient at converting grain to protein. Such benefits, however, are threatened by the
ongoing ill effects of climate change, as well as conflicts over land use and coastal use
policies. The first part of the presentation introduces key concepts and terms. In the process
it describes the threat posed by climate change and the related vulnerabilities and
challenges faced

by small

scale

aquaculture

and

coastal

communities

in

the

Philippines. The second section explains and analyzes the major policies, institutions and
actor relationships that govern and manage small scale aquaculture and food systems in the
Philippines. Highlighted are some of the main features, challenges, and "best fit" practices of
small-scale aquaculture systems in the context of enhancing climate change adaptation and
achieving food security. Institutionalizing multi-level or polycentric actor alliances for
integrated coastal or watershed management can improve governance performance to meet
sustainable development goals (i.e., ecological protection, social equity, and continued
economic growth).
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Though details of damage are still not unclear, the numbers of disaster victims are reported
as 15,875 dead, 2753 missing, tentatively in December 5 th 2012. The number of dead and
missing was estimated to be more than 25,000 just after the 2011 off the Pacific coast of
Tohoku Earthquake. What actually caused by the tsunami attack and what happed in the
process of rehabilitation from the damage are becoming more obvious. Rapidness of restart
of fisheries activities is diverse among localities. Omoe fisheries cooperative restart their
setting net fisheries and Tohni fisheries cooperative reconstruct their office by themselves
with in several months after the disaster. On the contrary, Otsuchi fisheries cooperative
became bankrupt 10 month after the disaster. Former two cooperatives were originally well
run and the latter cooperative was falling before the disaster, the difference can be a direct
reflect of the difference in financial health. However, former two cooperatives succeeded in
making agreement among members and policy decision very rapidly after the
disaster. .There possibly exist differences in management system and management capacity
in the background of the difference in financial health and recovery process. Another
difference between formers and latter is in fishing gear and fishing method. Major fishing
activities in Omoe are sea weed aquaculture and setting net, that in Tohni is setting net and
those in Otsuchi are sea weed aquaculture, setting net fisheries and fish catch using various
fishing gears. Joint operation is necessary in the rehabilitation process in order to utilize
limited finance effectively. Joint operation of aquaculture and setting net fisheries is not
difficult. However, joint operation of various fish catch activities using different fishing gear
and different vessel is often impossible. In several large fishing ports, facilities of fishing port
and fishing vessels have been recovered, though fish processing complex cannot be
reconstructed and fishing activities are still no recovered. Rehabilitation processes are
illuminating various latent vulnerabilities of fisheries industries and coastal communities in
Tohoku area.
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The study examined the factors associated with fish spoilage among women fish mongers in
Oyan river dam area, Egba division, Ogun state, Nigeria. A simple random sampling
technique was used to select 115 fish mongers from the study area and an interview
schedule was used to elicit information. The data collected were analysed using descriptive
statistics like frequencies and percentages and inferential statistics like Pearson’s ProductMoment Correlation and Chi Square. Results of the study indicated that 68.9 percent were
within the age category of 20- 40 years. Majority (76.0%) was female and 73.0% had no
formal education. Majority (92.2%) was married and 77.4 percent had between 11 and 20
years of experience. Majority (59.1%) practiced fish mongering on a full time basis and 75.7
percent were involved in processing and preservation methods. It was revealed that poor
transportation system, inadequate infrastructural facilities, poor storage, processing and
preservation methods ranked the highest factors causing fish spoilage. When hypothesis 1
was tested, there was significant relationship between age (X 2 =15.05, P<0.05), sex (X2
=3.41, P<0.05), educational level (X 2 =34.17, P<0.05), marital status (X2 =6.10, P<0.05),
religion (X2 =1.56, P<0.05), years of experience (X 2 =18.99, P<0.05), mode of business (X 2
=1.56, P<0.05), secondary occupation (X 2 =2.71, P<0.05) and factors associated with fish
spoilage. Using Pearson’s Product Moment Correlation, the result showed that there was no
significant relationship between income level (r = -0.04, P>0.05), processing and
preservation methods of fish mongers (r = -0.02, P>0.05) and factors associated with fish
spoilage. Further results revealed that there was no significant relationship between contact
with extension agent and factors associated with fish spoilage (r = -0.401, P>0.05). It was
therefore recommended that urgent attention should be given to the identified problem listed
above in order to reduce fish spoilage and improve standard of living of fish mongers.
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SOCIO-ECONOMIC PROFILE OF THE PHILIPPINE NATIONAL
AQUASILVICULTURE PROGRAM (PNAP) BENEFICIARIES
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A total of 37 beneficiaries under the Philippine National Aquasilviculture Program (PNAP)
were interviewed using the structured survey questionnaire of Socioeconomic Monitoring
Guidelines for Coastal Managers in Southeast Asia (SocMon SEA).
income ranges from P100.00 to P200.00.

An average daily

The major source of income was fishing

particularly crab lift net and mussel farming. In general, the average size of the household
was 6 persons per household. Secondary livelihood was on farming and mussel farming.
Demographically the average educational attainment of the fish farmer was high school
graduate. Most of them were Roman Catholic and can speak only their mother tongue or
vernacular which is waray-waray. There is an urgent need for baseline data on various
aspect of aquasilviculture that will serve as valuable inputs in planning in decision making as
well as research development. This paper discussed the profile of the PNAP beneficiaries in
Jiabong Samar.
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Cecilio S. Baga, Corazon P. Macachor and Hubert G. Quiñones
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Environmental protection is one of the concerns of Cebu Technological University
researchers. The research is focused on how the identified tourist destinations, namely the
rivers of Bojo, Aloguinsan, Cebu and Loboc, Loboc, Bohol, protected the environment. In
this study, the researchers conducted baseline data on how the operators protected the area
like reforestation with endemic species, cleaning and landscaping activities and the
application of the 3R’s of waste management for the Bojo river of Aloguinsan, Cebu, while
Loboc river protected the area by landscaping the riverbanks 5 meters away from the
privately owned area, reforestation with endemic species of trees and mangrove propagules,
prohibition of any agricultural activities like poultry, piggery and fish farming and issuing a
penalty with P10,000.00 if guests throw the wastes to the rivers.

The common

environmental practices of the two tourist river destination made the ecotourism successful.
Thus, the environmental protection practices of the identified tourist destination should be
sustained.
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This study aims to determine how fishers recovered four years after the impact of the oil
spill. It also recorded their recent major source of livelihood, amidst the period of what some
sectors believe as period of recovery from the 2001 M/T solar 1 oil spill. From the original of
135 sampled fishers who were interviewed for two periods in the first year of the study
(2007-2008), this third year of the monitoring managed to gather data for 111 fishers in the
1st period and 105 fishers in the second period. The discrepancy is accounted for by those
who moved residence, some of which were as coping measure against the impacts of the oil
spill, and by those who did not want to be part of the study anymore. About 29% did not
engage in fishing but resorted to other sources of income. For those who chose to continue
fishing, their fishing characteristics seem to indicate some level of recovery – more fishing
trips per month and higher catch, as well as higher incomes. Many of the fishers, particularly
from Lawi chose to just fish as fishing crews, and not as operators, perhaps as a strategy to
lower own fishing costs. On the average fishing revenues indicate profitability per fisher per
site, but this might be due to movement by other fishers to non-fishing activities, and hence
should be viewed with reservation. As much as 65% have other sources of income which
enabled them to cope with family needs and the attendant rising prices. Foremost among
these other livelihoods are carpentry or construction related work, charcoal making, and
farming. Remittance from family members (several of which are abroad) also adds up to
family income.

S4-9
ARTIFICIAL REEFS (ARs) PROGRAM IN PENINSULAR MALAYSIA
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Artificial reefs (ARs) are becoming increasingly important as one of resource enhancement
tools, conservation measures and enhancing traditional fisher’s catch in Malaysia. It has
been widely deployed in the coastal waters of Peninsular Malaysia since 1975, aimed to
promote fish sanctuaries, enhancing coastal fisheries resources and improving the
livelihoods of traditional fishers as well as to prevent the encroachment of trawlers into
inshore areas within five nautical miles from the coastline. The program was initiated with the
utilization of discarded tyres and derelict wooden boats. However in year 2000, proper
designed and big sized reinforced concrete structures were fabricated and then deployed on
a large scale. The purpose was to further increase their effectiveness in enhancing fish
biomass as well as to protect the inshore habitat from destructive fishing malpractices. The
Department of Fisheries, Malaysia (DoFM) and the Fisheries Development Authority of
Malaysia (FDAM) are two main government agencies actively involved in this program.
However, ARs deployed by the DoFM aims at promoting fisheries conservation and resource
enhancement, while the FDAM deployed the ARs (called unjam-unjam) to enable traditional
fishers to secure access of fish around the structures. In this study, we investigate the socioeconomic benefits of ARs program among fisher groups who use different types of gear
operating within 0.5 nautical miles from ARs. Their views, awareness and perception on the
effectiveness of the previous and current ARs program are obtained and analyzed. Face-toface interviews with 506 respondents were carried out using uniform questionnaires at 68
main traditional fishers jetties in Peninsular Malaysia. Results of the survey showed that
proper design of big size and large scale deployment of ARs in the coastal areas of
Peninsular Malaysia had maximize biomass of high price fish species around these
structures thus enhancing their catches and indirectly their incomes. The paper concludes
that if the access to these resources is not controlled with effective management strategy at
national level especially on gears usage and fishing effort, the ARs will serve purely as a fish
aggregating devices (FADs) and will trigger fishing competition among traditional fishers.
This may jeopardize the sustainability of the coastal fisheries resources, which may lead to
overfishing and thus pose threats to future traditional fisher’s socio economy well being.
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In India it is important to analyze socio-economic and cultural structure of the fishermen for
the development of aquaculture in the long run. The fishers are the backbone of this large
fishing oriented business and only they can play the most important role for the conservation
and development of fishery. A large no. of fishers are engaged in fishing activities in the
States of Gangetic plain. Hilsa (Tenualosa ilisha) accounts for 15-20% of the total fish
landing of Hooghly estuary. A large no. of fishermen are associated with hilsa fish catch.
Studied area includes three upstream stations (Tribeny, Barrack pore and Ariadaha) and one
downstream (Kakdwip) station. Study was conducted from March, 2010 to February, 2012.
In most cases the Government rules are violated. Mesh size is found below 90 mm range.
The juveniles are randomly caught. For the analysis of these high rates of exploitation level
when a glance is thrown to their social structure the wretched condition is expressed.
Present study reveals that more than 90% of the fishermen have kaccha houses. Most of the
cases they have either illegal connections or no electricity. Only 40% of the population has
high school education. From upper to lower stretch the social structure takes a little change
as fishermen at least get some alternative job options. But only 10-20% has such
constructive alternate livelihood options. In most of the cases they have to depend upon
lenders for livelihood. In upstream a large no. of fishermen (50%) have their own net and
boat. In downstream though the fish catching centers are formed and they do it in an orderly
manner still the grass root level fishermen are facing many problems. They are paid Rs.
1000 in a trip and also a small amount of profit percentage. The boat owners have very large
maintenance cost. There are some associations and they are fighting for the improvement of
fishermen’s social condition.
During last few decades’ hilsa catch has depleted in the Hooghly stretches. Moreover, the
fish caught is passing through many marketing channels. Now, if nothing is done for the
betterment of hilsa fishermen they will continue to catch juveniles and brooders.
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The mussel industry in Jiabong, Samar in central Philippines is one of the oldest livelihoods,
yet has remained an “infant” industry in as far as production technology, product
development, markets, and investment promotion are concerned.

The socio-economic

potentials, however, seem to be large due to its employment-generation capacity, the market
demand for fresh and processed mussels, and the social benefits that accrue to the mussel
industry stakeholders. This study uses the Value Chain Analysis (VCA) with a gender
perspective in identifying the investment opportunities and work spaces for women microentrepreneurs along the various production functions of the mussel industry. Specifically,
the study starts with a description of the current state of women’s and girls’ productivereproductive work and community activities from mussel growing

to mussel harvesting,

mussel processing, fresh/processed mussel retailing and wholesaling.

Practical gender

needs (PGNs) and strategic gender needs (SGNs) are identified and consequently,
measures to address the same are determined.
A mapping of the work engaged in by women and girls along the mussel industry value chain
is made, where gaps vis-a-vis skills/knowledge of women and girls are determined. Entry
variables for capacity development towards entrepreneurship are identified, together with
other factors that may contribute in the promotion of women’s work spaces in small-scale
entrepreneurship. Findings show that the mussel industry is traditionally a male-dominated
economic sector where the men go to sea to grow, tend and harvest the mussels. Women
are left at home to take care of the children and do household chores. Women’s work in the
mussel value chain are limited to selling and processing. Girls are in the same work, too.
The incidence of child labor is not significantly high, but the young girls involved are exposed
to certain hazards which make child labor objectionable. Along the mussel value chain,
women’s skills and livelihood/entrepreneurial capabilities can be enhanced and/or
strengthened such that the value added to the mussel per production stage is increased.
Hence, increasing women’s income from increased employment opportunities. More womenmicroentrepreneurs is expected to generate socio-economic benefits for stakeholders along
the mussel value chain.

S4-13
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The ASEM Aquaculture Platform, a network established in 2003, facilitates the AsianEuropean dialogue on common aquaculture research strategiessupporting sustainable, safe
and healthy aquaculture production. The network brings together experts from research,
industry, policy makers and consumers from both regions in an effort to reconcile mutual
interests and formulate recommendations for a future common research strategy in
response to shared problems.The network activities concentrate on selected issues that are
crucial in the current development of aquaculture but are prone to different approaches
between the two regions involved. This session will briefly present the network’smajor
achievements of the last 2 years on: Promoting the link between aquaculture research and
industry in Asia and Europe; Fostering the implementation of Best Management Practices
for small holders and understanding the impact on quality assurance and monitoring;
Moderating the dialogue on certification issues between European and Asian stakeholders;
Promoting China’s unique polyculture expertise; Disease and health management: working
towards a common European-Asian approach; Developing a structured European-Asian joint
aquaculture education; Empowering vulnerable stakeholder groups in Asia. But rather than
giving a one-way presentation, the audience is invited to participate in a lively discussion.
The ASEM Aquaculture Platform is funded by EC-FP7 and the Research Foundation Flanders.
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One of the most important problems in Indian agriculture is her small, fragmented, and
erratic distribution of land holdings. This Institutional problem turns critical, while, there is
need for a continuous stretch of land mass or water bodies. Wetlands can offer this much
desired character in the form of wet and marshy lands for generating income, livelihoods,
and food security for teeming populates. The present paper is based on field research and
extended field improvised programmes, wherein, a kind of community ownership (NGOs,
SHGs involving and prioritizing women community) has been created for comprehensive
utilization of wetlands by introducing innovative aquatic enterprises most suited in the giving
ecosystem. The complex as well as composite farming systems (IFS) by relegating aquatic
food crops (like water chestnut, makhana, deep-water paddy, Colocasia etc.) were practiced
with performing fishes (sweet-water carps, live including snake-head) in various wet
ecosystem in different agro-zones (new alluvial, old alluvial and saline & coastal) for
obtaining outstanding productivity (area –1time–1) and livelihoods of poor to marginal fish
farming households in the regions. Thus, the research endeavourer has modeled wetland
based farming systems foe its subsequent replications in other ecosystem, within India and
abroad.
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The study was carried out in a village named MGR Thittu in the vicinity of the Pichavaram
mangroves in the Cuddalore district of the state of Tamil Nadu in the year 2010. The main
objective of the study was economic valuation of the Pichavaram mangroves adjacent to
MGR Thittu wherein a part of the study was employed through Contingent Valuation Method
(CVM) of the mangroves for estimating the indirect use values of the mangroves. In finding
out the Willingness To Pay (WTP) for conservation and management of the mangroves
within the CVM framework, about 86 % of the respondents (104 in number) from MGR Thittu
were willing to pay for the conservation and management of the Pichavaram mangroves.
Among the villagers who were willing to pay, 53.84 % of the respondents were female and
the rest 46.15 % were male. It was also recorded that 78.87 % of the female respondents
interviewed were willing to pay, whereas 66.66 % of the male respondents were willing to
pay. The main reasons for the female respondents willing to pay more than their male
counter-parts were those of cultural, social, moral and ethical reasons. This shows that
women in the MGR Thittu village value the mangroves not only for monetary reasons – they
value them on multidimensional value scale. This also focuses on the fact that women can
be very dynamic conservationists and managers of natural resources in the communitybased management process.
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ZhouShan has rich fishery resources, and it plays an important role in national economic
development. ZhouShan fishery provides rich animal protein for both domestic and foreign
market in the long term, which relieves the food safety and certain amount of local residents’
employment to some extent. With the exhaustion of the fisheries resources, the deterioration
of the fish farm cultivation, the restriction deep-processing technology and the rising quality
requirement of international aquatic consumption may attribute to the slide of the export of
foreign trade for aquatic production. The reasons in-depth are: (1) Shortage of raw material
for aquatic processing. (2) Low-skilled technology in processing for aquatic product (3) Low
proportion of deep-processing for aquatic products. (4) Lack of influential worldwide brand.
(5) Insufficient market development for domestic market. (6) The scale of deep-processing
enterprises for aquatic products needs to be expanded. (7) Weak sense for industry
transformation as well as upgrading and difficult for the related enterprises to get finance. (8)
Stronger international trade barrier. (9) Lack of qualified employees (10) Lack of perfect
supporting policies. However, there are also many advantages in the development of aquatic
product in ZhouShan like expanding market demand both in domestic and international
market. What’s more, ZhouShan is born with superior fishery resources, which become the
advantage for the industry development. The development of ZhouShan Free Trade Zone
provides good policy and environment support for the aquatic product. With the development
of China’s marine economy recent years, ZhouShan, the only city based on the unit of
island, lay great emphasis on the aquatic products’ development. Last but not least, the
advantage of brand aggregation is obvious as there are many competitive aquatic-productrelated companies in ZhouShan.
Therefore, the foreign trade transformation of aquatic products urgently needs to be paid
attention to. It is recommended to build aquatic product platform, transaction communication
platform, deep-processing base, information management for aquatic products, and quality
safety monitor system for aquatic products to realize the development of foreign trade
transformation. In addition, build a quality safety system which meets the international
standard so that we can handle the international trade barrier. Meanwhile, current economic

and technique conditions of ZhouShan are suitable for establishing support environment for
aquatic product of ZhouShan.
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From the beginning of the 21st century, Japan has strengthened national marine legislation
to implement new marine strategy, especially in the aspect of marine policy, marine safety,
marine territory and marine resource. To Japan, Japan’s new marine legislation has a
positive effect on dealing Diaoyu Island problems and the delimination on the East China
Sea with China. To China, the new marine legislation has a negative effect on developing
China’s marine strategic space, maintaining ocean passage safety and solving marine
disputes in peace. Japan’s marine legislation provides us some revelations: (1) Make the
new century national oceanic strategy, to adapt new international situation; (2) Improve the
system on comprehensive approach to ocean problems, so as to command national marine
affairs; (3) Further strengthen on talent training and marine science and technology
investment, to realize sustainable development of China’s marine economy ; (4) Strengthen
maritime law enforcement reserves, to maintain China’s marine rights and interests
effectively; (5) Strengthen marine education to improve people’s marine awareness.
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As the basic fisheries laws in the three regions, the Fisheries Law of PRC, the US
Magnuson-Stevens Fishery Conservation and Management Act (MFCMA), and the EU
Common Fisheries Policy (CFP), to some extent, have something in common, on the
policies such as the management of fishing vessels, fishing gears and methods. The three
laws have strict regulations on the catch limit, fishing effort as well as resource conservation
and management. However, MFCMA and CFP have more comprehensive methods in the
implementation of the rules, by the data collection system, fishing vessel information system,
fishing effort control system, fisheries regulatory regime, the international cooperation etc.
China can learn from the experience of the two Basic Laws both from the US and the EU to
refine and improve its inadequacies.
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Commercial fishers are cognisant of the many changes that occur in the marine
environment. Despite this knowledge, fishers are often considered ‘traditionally resistant’ to
the delivery of science, and evidence would suggest that many fishers are currently not
engaging in the uptake of climate change science 1 and possible adaptation strategies.
Photovoice, a social science visual research method 2 was used in conjunction with other
mixed method research techniques to increase understanding and uptake of these complex
issues, while focusing on the values of the fishing community and the changes fishers are
experiencing. The study group was a fishing community on small low lying islands in the
south west of Western Australia. The islands support a valuable rock lobster fishery. Long
term environmental changes affecting the settlement of lobster larvae3 resulted in recent
management changes that have significantly reduced the catch and also the number of
commercial fishers4. Although environmental change was observed and photographed by
the fishers, the most important change was the loss of community developed on the islands
over a number of generations. The strong attachment to place and the fishing industry are
explored in the context of climate change and adaptation. Photographs contributed by
fishers during the Photovoice study were presented at a major regional exhibition in Western
Australia. The positive response to the exhibition and fishers stories has enabled the viewers
to develop a deeper understanding of the linkages among climate, governance and social
adaptation.
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Remote rural fishing communities in Eastern Indonesia are having their livelihoods affected
by declining marine resources, distance from markets and increasing economic pressures.
They are also being affected by changes in fisheries management, which often do not take
into account the needs of local fishers. We present preliminary data from an interdisciplinary
investigation of shark fisheries and their significance to the fishing communities in the Aru,
Arafura and Seram Seas of the Indonesian Archipelago, where shark fisheries are
presumably extensive but remain largely unregulated and unreported. By engaging fishers in
data collection at sea, we obtained vital baseline data on shark populations in fishing
grounds around Halmahera, Raja Ampat, Aru and Papua. Fishers recorded data on size,
catch composition and maturity stages of 375 sharks, of a total of 739 sharks captured in
demersal gill nets set around Halmahera and Raja Ampat, between March and May 2012.
The majority of sharks caught were reef-associated species (e.g., Carcharhinus
amblyrhynchos/albimarginatus [Grey Reef Shark, Hiu lautan/Ikan], Triaenodon obesus
[White Tip Reef Shark, Hiu Coklat] and C. melanopterus [Black Tip Reef Shark, Hiu Meti]),
with rarer catches of critically endangered Shovelnose Rays (Rhinobatus spp) and
Hammerhead Sharks (Sphyrna spp). The majority of individuals (246 sharks) were less than
1 m long and probably still immature; of 280 females examined, only 11 were pregnant.
Through participant observation and 165 semi-structured interviews with active and retired
fishers, fin traders and non-fishing community members, we assessed ecosystem
awareness, shark fishing traditions and livelihood requirements in two communities. Key
findings include an unprecedented drop in fin prices in 2012 and recently established shark
fishing bans, both of which fishers perceived as threats to livelihood security. Fishing
grounds appear to have expanded with declining catches over the past two decades. Many
fishers struggle to cover increasing operational costs and often accumulate debt with
traders. We address the need for rapid improvements in shark management in the world’s

leading shark fishery, which still provides an important source of income but is increasingly
contested globally.
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Aquaculture has been identified as one of the potential growth sector that could contribute to
national income, export earnings as well as poverty eradication in Malaysia. Brackishwater
and freshwater productions were identified as activities potentially able to eradicate poverty
Poverty issue especially in rural area is gender related. Hence this study was conducted to
investigate the economic status (as measured by household income) at the household level
of operators involved in brackishwater and freshwater aquaculture. The study involved 154
men of which 79% were farming brackishwater species and 21% were farming freshwater
species.The majority (37.1%) were operating fishponds, 53% were operating cages and less
than 10% had both cages and ponds. The mean age of the respondents was 42.4 years old
and more than half work fulltime as aquaculturist while the other 45% were part-time. The
data revealed that the mean monthly earning from brackishwater was significantly higher
(RM 1,790.47) compared to freshwater aquaculturist (RM 1,052.78). There was significant
difference in income among part timers compared to full time operators. Those part-timers
tend to have low earning (RM1,362.30) from aquaculture activities compared to those
working full time (RM1,888.99). Half of the respondents had household income below
RM1,500 which was considered as low income. Almost three quarters (74%) of the
freshwater aquacultutist compared to 49% of brackishwater aquaculturist in the study earned
below RM1500 from their aquaculture activities. The proportion of respondents with savings
was high (92%) and the mean saving reported by 113 respondents was RM3,125. The
respondents spent on the average RM486 monthly for food; and on average the
respondents spent 38% of their monthly household income on food. The data revealed that
more than half of the respondents spent more than 33% of their household income on food.
This is an indicator of poverty among respondents in this study as food poverty line
proposed by Orshansky (1963-65). In general, the economic status of those involved in
aquaculture in this study is generally low with half of the respondents earning below RM
1,500, which always been expected as ‘high income activity’ especially the brackishwater,

because aquaculture has been identified as one of the potentially lucrative endeavour.
Further study is needed to cover a wider population to provide a better picture and such data
can also be used as input into the development of more effective strategies to eradication
poverty through scaling up the aquaculture activities.
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With food supply as their basic service, pond aquaculture ecosystems play an important role
in the food supply systems, especially in China. However, the increase of production of
these ecosystems doesn’t necessarily means the improvement of fish farmers’ income.
Some research showed that some fish farming rural areas are being marginalized because
of the low growth rate of fish farmers’ economic benefits. In order to promote the
development of these areas, as well as to maximize the net eco-service values of these
ecosystems, the costs and benefits of different pond aquaculture systems are needed to be
compared and efficient ecosystems should be selected. By using data timely recorded by
observed fish farmers throughout the production process, this paper analyzed the costs of
inputted factors and returns of outputs which can be traded in markets of three pond
aquaculture ecosystems, namely carp, Litopenaeus vannamei and Macrobrachium
nippponensis fresh water pond aquaculture ecosystem in Shang rural areas in 2012. The
results showed that: (1) the net benefits per hectare of the three ecosystems are 66520.5,
101247.0, and 270766.5 Yuan (RMB) correspondently, with the carp fresh water pond
aquaculture ecosystem ranking lowest among them; (2) The cost-benefit ratio of per unit
product of the three ecosystems are approximately 44.4%, 75.3% and100.0%, and the
Macrobrachium nippponensis fresh water pond aquaculture ecosystem once again ranks
highest among them. (3) The net benefits of all the three ecosystems are most sensitive to
product price, then to variable costs, and quantity of production. On the basis of these
results, several countermeasures to improve fish farmers’ income were suggested.
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The microfinance organizations/Self Help Groups mobilised in Indian marine fisheries sector
play vital role in reducing the coastal indebtedness among marine fisherfolk. The paper
makes an attempt to assess the extent of indebtedness among marine fisherfolk in India and
impact of Microfinance Institutions (MFI) in reducing the indebtedness. The study also
focused on assessing the credit utilization pattern and repayment behaviour in marine
fisheries sector, supply of credit and empowerment of marine fisherfolk, elucidating success
cases of MFIs in entrepreneurial capacity building. The project was undertaken in the entire
coastal belts of India covering four zones such as North East, North West, South East and
South West zones comprising a total of 8 maritime states. Situational analysis was done
through Participatory Learning and Action (PLA) in the selected potential maritime districts
and the marine fisherfolk from the various strata such as mechanized, motorized and
traditional sectors were taken as representative samples. Data were collected through
personal interview with a pre-tested and standardized data collecting protocol from members
of 12 selected MFIs in each state and non-members in marine fisheries sector comprising of
600 respondents from each state (Grand total 4800) to assess their impact on indebtedness
level, supply of credit and empowerment. Success cases of MFIs on entrepreneurial
capacity building which played a significant role in the debt redemption and poverty
alleviation were elucidated and documented. Study revealed Odisha as the state with
highest level of indebtedness (89%) and Maharashtra as that with the least level of
indebtedness (78%). The results also showed that the level of indebtedness of members of
MFIs was less compared to the non-members. Though the indebtedness was more in
certain cases, the repayment capacity was found to be significantly improved in MFIs.
Hence, there is an extreme necessity of strengthening the MFI ventures in the traditional,
secondary and tertiary fisheries sectors in the Indian scenario. It was also found that the
MFIs ranked better in most of the major attributes in the perception of stakeholders

compared to banks and non-institutional credit sources. Success cases of MFIs documented
on entrepreneurial capacity building, debt redemption and poverty alleviation can serve as a
practical manual for mobilizing MFIs in any key areas on a sustainable basis.
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GOVERNANCE OF CHINESE AQUACULTURE IN LIGHT OF GREEN
GROWTH
*

Leilei Zou and Shuolin Huang
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Aquaculture is a major contributor to Chinese aquatic products output volume and value.
However, priority has varied over the aquaculture history, with a focus shift from supplydriven paradigm before 1980s to green growth nowadays. Green growth means fostering the
“growth” of the aquaculture sector while ensuring that the externalities from aquaculture are
addressed to maintain its “green”. Efficient governance should be in place to enhance both
“green” and “growth”. The paper will elaborate on the concrete measures taken to maintain
green growth in China. In spite of the various future challenges for aquaculture, green
growth will be the key to a more responsible and prosperous Chinese aquaculture.
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RESEARCH OF LARGE AREA OF NET-ENCLOSED AQUACULTURE
MANAGEMENT
Zeng Tao
Shanghai Ocean University, shanghai, China

Rich in protein resources ，the 21st century is the century of the sea. However ,during the
past three decades, due to the environmental pollution of the marine environment,
overfishing, and the backward mode of production, resulting in the decline of fisheries
resources, coupled with the fisheries narrow and so many other reasons, the marine fishing
gains far from reaching human’s constant demand for aquatic products. In response to the
growing needs, the marine fisheries is transferring from "hunting type" to the "pastoral", the
marine aquaculture industry is developing rapidly in terms of great potential. With the
continuous expansion of fisheries and aquaculture, fish farms in suitable locations increased
demand. The location of the farms farther away from shore, the large area of net-enclosed
aquaculture techniques as a new farming method, demonstrated its vitality. Large area of
net-enclosed aquaculture is utilizing the beach and shallow sea resources, using netenclosure fences and other means of confining to raise aquatic product. With a large-scale
body of water, a limited aquaculture species and density, net-enclosed aquaculture is the
most relaxed and free way to meet nature. This article is aimed at trying to solve the
management problems when we faced in net-enclosed aquaculture. These include the
examine and approve of aquaculture sea area, environmental assessment of the
aquaculture farms, the compensation and resettlement of fishermen who lose their fishing
sea area, economic evaluation of the net-enclosed aquaculture farm, etc.
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SUPPLY CHAIN MANAGEMENT OF TUNA EXPORT FROM
PALABUHANRATU FISHING PORT INDONESIA
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triwiji@hotmail.com

Indonesian tuna companies need to have a high competitiveness to compete in international
markets. Efficiency of supply chain management is a series of approaches to integrate
suppliers, warehouse owners, and the other storages efficiently. Therefore, products will be
produced and distributed to consumers in the right quantities, qualities, destinations, and
time in order to minimize costs and maximize consumer satisfactions. This research
analyzed supply chain management of tuna exports from Palabuhanratu fishing port,
Indonesia. Data analysis included descriptive analysis of supply chain structures, supply
chain management, business processes, supply chain resources, and the arrangement of
market integration model using Model Ravalon which referred to Clenia (2009). Result
showed that the main subjects in the tuna supply chain structure in Palabuhanratu were
fishermen, tuna agents in Palabuhanratu and tuna companies in Jakarta. Mostly, tuna were
produced by long liners (79.9%) and distributed to Japan. A ship owner and long liners’
crews have made a daily contract agreement which was based on working days, while a
ship owner and a fishing master have made an agreement based on fishing productivity.
Short-term contractual agreement has been made between companies in Indonesia and
tuna buyers in Japan. It has been indicated that there was a change in the trend of exported
tuna, since 2007 big eye tuna have become the most exported commodity replacing yellow
fin tuna. The change of tuna resources structure in southern waters of Java was predicted as
the main cause of the changing trend. The formula of market integration model was Pit =
4248,679 + 0,891 (Pit-1) – 2,955 (Pjt– Pjt-1) – 1,333 (Pjt-1). Long-term integration between fresh
big eye tuna market in Palabuhanratu and Central Wholesale Market in Tokyo has been
developed through continuous price information shared by marketing agents in
Palabuhanratu.
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ASIA PACIFIC-FISHWATCH: THE EXPERIENCE OF PREPARING
SKIPJACK, THE FIRST FULL SPECIES PRESENTATION
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The Asian Fisheries Society is developing an online information base of the major AsiaPacific aquaculture and fisheries species. The basic structure of information has been based
on early planning meetings and a user (consumers, the public) questionnaire, using as test
case the wolf herrings (Chironcentrus spp). Now, the first full species are being prepared.
Four species are finalized or in near final form, namely skipjack (Katsuwonus pelamis),
yellowfin (Thunnus albacores), bigeye tuna (T. obesus), and albacore (T. alalunga). All four
species are major commercial species in the Asia-Pacific region and on global markets
where they supply a majority of tuna product. This presentation will describe how preparing
the material for these four species for public presentation has helped develop the concepts
and presentation styles for AsiaPacific-FishWatch. It will also enable the opportunity for
feedback to help further develop the online project. Critical lessons from preparing the first
detailed presentations include: the importance of information from the mainstream actors as
well as from other interested (e.g., environmentalists and social welfare activists), and the
imbalance of information available on biological versus social and economic topics. In
addition, species of high political interest carry additional responsibility for accurate reporting.
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INTERNATIONAL TRADE AND DOMESTIC CONSUMPTION TRADEOFFS
IN SEAFOOD: THE INDIAN POLICY PERSPECTIVE
Shyam.S.Salim* and R.Narayanakumar
Central Marine Fisheries Research Institute, ICAR, Kochi - 682018, Kerala, India
shyam.icar@gmail.com

India’s seafood export surged new heights and continued unabated amidst global
recession. The exports surpassed 3.5 billion dollars with dynamic geographic and
commodity diversifications. Indian economy grew consistently post liberalization with
higher purchasing power and consistent demand for food products. The consumption
behavior skewed towards protein food with increased fish consumption on account of
being healthier and cheaper food amongst animal protein substitutes. The annual
per capita fish consumption has increased from 3.1 kg in 1970s to about 11 kg in
2011. The high value fishes like shrimps, squids, seer fishes and pomfrets are
massively exported resulting in extortionate domestic prices. There exists a paradox
in trade with export price being substantially lower than domestic price. Thus there
exists a question of availability and affordability of high value fishes in domestic
market. The tradeoff between export and domestic trade was investigated by
consumption studies across urban middle income consumers in metropolitan cities in
Chennai, Calicut, Kochi and Mumbai of India. The study focused on income and
expenditure pattern buying behavior, constraints in fish consumption and willingness
to pay for high value fishes. Contingent valuation technique and dummy dependent
regression model were employed. Domestic prices were 20-25 per cent more than
export price nevertheless a sizeable demand exists with high consumer surplus. The
constraint analysis indicated reduced availability, seasonal consumption and
exorbitant price. Most domestic consumers were unaware about low export price.
The study exposed significant deleterious effect of fish demand - supply mismatch in
domestic market. The study advocates governmental interventions in regulating fish
exports to ensure domestic fish food security and substituting exports with domestic
marketing considering the sizeable willingness to pay.
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Muscle samples of Tor putitora, Neolissochilus hexagonolepis, Oncorhynchus mykiss,
Schizothorax richardsonii and Cyprinus carpio were analyzed for fatty acid and amino acid
composition with a view to generate nutritional information of the five important coldwater
fish species of Indian upland Himalayan region. In the present study, all the fish species
recorded good amounts of n-3 fatty acids (8.69–21.48%) and the n-3/n-6 ratio ranged from
0.7–4.98. Among the essential amino acids in all the five species studied, Methionine was in
the range of 0.9-3.5, arginine was 2.12-6.5, tryptophane was 0.04-6.48, lysine was 1.1-9.4,
phenylalanine was 0.7-5.51 and leucine was 1.61-7.59mg/g protein. The amino acid score
calculated based on the World Health Organization (WHO) protein standard indicated good
quality proteins in the species but with mostly marginally lower values for C. carpio.
However, when the amino acid levels of the fish species were compared with the
recommended amino acid levels, all the fish species were found to constitute a good source
of essential amino acids. Limiting amino acids such as lysine, methionine and cysteine
occurred at levels higher than or marginally lower than the recommended AA profile. It could
be concluded that the five coldwater fish species from upland Himalayan region contained
high quality lipids and proteins constituting a healthy addition to the human diet.
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Calcium is an essential mineral found in the body; 99% is in the bones and teeth and 1% is
in the blood. Calcium plays important roles in bone and teeth health, nerve conduction,
muscle contraction and blood clotting. Food is a good source of calcium. If sufficient calcium
cannot be consumed as a part of normal meals and beverages, it is necessary to take
calcium supplementation to obtain adequate calcium intake. Calcium supplements in the
market can be produced from either natural or refined products. Natural calcium was
extracted from processing waste such as chicken bone, fish bone and fish scales. There are
many varieties of commercial shellfish in Thailand. Thai people consume many tones of
shellfish and throw them away as land pollution. The shell of shellfish contains high calcium.
The purpose of this study was to produce calcium supplement from some species of marine
and fresh water shellfish. Shell of four species of marine shellfish, Baby clam (Paphia
undulata), Blood cockle (Anadara granosa), Green mussel (Perna viridis) and Oyster
(Crassotrea belcheri) and four species of fresh water shellfish, Marsh snail (Viviparus
contectus), Pila scutata (Pila ampullaceal), Golden applesnail (Pomacea canaliculata) and
Fresh water bivalve (Pseudodon cambodjensis cambodjensis) are cleaned, dried and
grinded as powder. Calcium form was identified by solubility properties in water, 1, 5 and
10% hydrochloric and 1, 5 and 10% nitric acid. Shell of these shellfish are good sources for
calcium carbonate (CaCO3) production, famous commercial calcium supplement is in
calcium carbonate form because this calcium form is the best form for body absorption.
These natural calcium can use for human food supplement and animal feed composition.
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MICROBIAL DENSITIES OF Caulerpa lentillifera DISTRIBUTED IN THE
MARKETS OF NORTHERN CEBU, PHILIPPINES
Cecilio S. Baga, Bonifacio S. Villanueva and Corazon P. Macachor
Cebu Technological University, Main Campus, R. Palma St., Cebu City, Philippines
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Caulerpa lentillifera known as lato are cultured and distributed in the Northern Cebu,
Philippines. The ready to eat seaweed distributed in Carbon Market, Cebu City; Carmen,
and Danao City Public Markets, were analyzed based on microbial parameters particularly
Total Plate Count, total coliform, Escherichia coli and Staphyloccoccus aureaus in colony
forming unit using 3M-Petrifilm and pour plate method. The Caulerpa lentillifera taken from
Carbon market had highest bacterial total plate count (3.6 x 10 5 cfu/g) compared to the
markets of Carmen (2.5 x 105 cfu/g) and Danao City (3.0 x 10 4 cfu/g). The total coliform
count had 1.8 x 103 cfu/g, 1.0 x 103 cfu/g, and 3.0 x 102 cfu/g) with the detection of
Escherichia coli more than 100 MPN/g sample for all samples and Staphylococcus aureus
count of more than 100 cfu/g for Carbon Market, Cebu City samples. The enumeration and
evaluation of the water used by the seaweeds vendor should be analyzed to determine its
safety and ready to eat seaweeds quality.
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HEAVY METAL RISKS IN MUSSELS FROM THE FISH MARKET, ISTANBUL
TURKEY
Özkan ÖZDEN
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Caddesi No: 200 34134 Laleli, Fatih/Istanbul- Turkey
ozden@istanbul.edu.tr and drozkanozden@gmail.com

Heavy metals have important positive and negative roles in human life. Some of the heavy
metals are considered essential including iron, zinc and copper. Some metal ions like
cadmium, lead and mercury have toxic roles in biochemical reactions on our body [1-3].
Some of these elements are toxic to humans even at considerably low concentrations.
Especially, toxic trace heavy metals like cadmium and lead are known to pose a variety of
health risks such as cancer, mutations or miscarriages [4, 5]. Environment, pollution,
atmosphere, soil, harvesting and handling are some of the factors, which play an important
role in contamination of marine foods by metals [6, 7]. The Mediterranean mussel (Mytilus
galloprovincialis) is a sedentary, filter-feeding mollusk of wide distribution in Turkish waters.
It occurs throughout the Black Sea, Aegean Sea and Sea of Marmara in Turkey [8]. The aim
of the present study is to evaluate heavy metals in the mussels caught from the Istanbul
fisheries area (Marmara and Black Sea). Determination of total mercury (Hg), lead (Pb) and
cadmium (Cd) was carried out with a Perkin Elmer Aanalayst 700 (AAS) and Thermo
electron X7 ICP-MS. Metal and mineral concentrations were calculated in mg/kg wet
weight. These samples were hunted 12 month for one the years 2001, 2004 and 2007 from
the Marmara Sea samples. The mercury content of mussel is in year 2001 0.0001 mg/kg,
2004 0.08 mg/kg and 2007 0.24 mg/kg. The highest mean levels (mg/kg) of lead (1.61),
while those of cadmium (0.88) were found in year 2004.

It may be concluded that

consumption of the mussels from the Bosporus area of the Sea of Marmara is a problem
with the mercury and cadmium (in year 2004 and 2007) on human health. The mussels from
Marmara Sea, Black Sea and Aegean Sea should be monitored periodically to avoid
excessive intake of trace metals by human, and to monitor the pollution of aquatic
environment.
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DETECTION OF Staphylococcus aureus FROM THE SELECTED DRIED
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Taboan Market in Cebu City, Philippines is the most famous source of dried danggit, pusit
and mangsi which served as pasalubong for local and foreign tourists in Cebu City. The
Cebu Technological University researchers visited the dried processing firms located near
the coastal areas of Cebu City and Talisay City, Cebu.

The study revealed that the

processors were not aware of good manufacturing practices for fish drying. Samples of the
top three best seller dried products at Taboan Market were analyzed as to bacterial and
fungal total plate count with the detection of Staphyloccoccus aureus, in colony forming unit,
using 3M-Petrifilm and pour plate method. The pH and water activity levels of the products
were determined. The dried danggit, pusit and mangsi had bacterial total plate count of 1.0
x 104 cfu/g, 2.5 x 104 cfu/g and 5.0 x 104 cfu/g, respectively; mold count of 2.3 x 10 1 cfu/g,
2.0 x 101 cfu/g, and 1.5 x 101 cfu/g. The Staphylococcus aureus count of 30, 50 and 100
cfu/g sample for dried danggit, pusit and mangsi, were within the acceptable standards of
Bureau of Food and Drug Administration. The pH level of dried fish samples was within 6.1
to 6.5, while the water activity of the dried products is 0.98 based on Lupin’s water activity
(Aw) mathematical calculation. Continuing studies on packaging and good manufacturing
practices of dried fish products will be conducted to ensure microbial reduction.
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People now a days are fond of eating junk foods during leisure time, and as a snack item
especially among the children who love to eat this kind of food, where in fact nutritional
awareness is not anymore a great concern among us, thus malnutrition could be a great
problem. There are many industries proliferating and their waste products are just discarded.
That is why the main concern of the study was to utilize and develop a product out of the
tilapia offal in which only the meat were used in the preparation of tilapia nuggets, pickled,
fillet, etc. Making use of tilapia offals in preparing the Tilapia Twist is a way of maximizing the
utilization of food, likewise enhancing its nutrient content. There were five treatments in the
study. T0 (control) was using pure shrimp meat mixed with rice flour for the twist. T1 was
using 25% tilapia offal and 75% shrimp meat. T2 using 50% tilapia offals and 50% shrimp
meat. T3 is using 25% shrimp meat 75% Tilapia offal. T4 is using 100% Tilapia offal. All the
treatments were using rice flour.
Results show that T0 (control ) and the experimental group were rated like very much by the
organolyptic panelists, in terms of odor, taste, texture and general acceptability, For odor T3
got the highest rating, Tor the taste T2 was the highest anf for textureT1 was the highest
and for general acceptability was T4, ANOVA results show that there was no significant
difference among the treatments in terms of taste odor, texture and general acceptability.
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The development of conch shells meat and shrimps into food seasoning was tried to
determine its effectivity in terms of palatability, odor, flavor and general acceptability. The
conch meat and head and skin of shrimps were extracted after boiling. A 1:1 proportion of
ground conch meat and shrimps was mixed with ground pepper, onion, garlic, salt with
gelatin as binder. It was packed at 11 grams. There were four treatments in the study.
Treatment 0 uses Knorr shrimps; Treatment 1, mixture of conch-shrimp, Treatment 2, conch
and Treatment 3 shrimp. All the treatments were used as seasoning to pancit canton,
vegetable soup and porridge preparations. They were subjected to organolyptic evaluation
by 50 tasting panel members were teachers and students of CSCST-FIC, San Francisco,
Cebu using the 9 point Hedonic scale. Results revealed that for palatability, Treatment 3 got
6.89 (liked moderately); Treatment 0, 6.10 (liked slightly), Treatment 1, 6.24 (liked slightly),
and Treatment 2, 6.04 (liked slightly). For the attribute on odor, Treatment 3, 7.15, (liked
moderately), Treatment 1, 6.68 (liked moderately), Treatment 0 and Treatment 2 got 6.24
(liked slightly). For the flavor, Treatment 3, 6.91(liked moderately). Treatment 0, was 6.16
(liked slightly), Treatment 1, 6.32 (liked slightly) and Treatment 2, 6.05 (liked slightly). For
general acceptability, Treatment 3, was 6.94 (liked moderately) and Treatment 0, 6.20 (liked
slightly) Treatment 1, 6.39 (liked slightly) Treatment 2, 6.08 (liked slightly). Analysis of
Variance (ANOVA) shows that there is no significant difference on the effects of the shrimps
and conch shells as food seasoning in terms of flavor, palatability, odor, and general
acceptability.

S5-8
ANTI-INFLAMMATORY ACTIVITY OF HEXAN EXTRACTS FROM BONES
AND INTERNAL ORGANS OF ANGUILLA JAPONICA
Yue Lua, Xian Lia, Min Kyun Nab, Xian Lia, Dong Soo Kimc,
d
a*
Cheorl-Ho Kim , Hyeun Woo Chang
a

College of Pharmacy, Yeungnam University, Gyeongsan 712-749,
Republic of Korea
b
College of Pharmacy, Chungnam National University, Daejeon,
305-764, Republic of Korea
c
Department of Food Science and Biotechnology, Kyung Sung
University, Busan, 608-736, Republic of Korea
d
Department of Biological Science, Sungkyunkwan University,
Suwon 440-746, Republic of Korea
hwchang@yu.ac.kr

The purpose of this study is to investigate the effects of n-hexane extracts from bones and
internal organs of Japanese eel, Anguilla japonica (HEE), on cyclooxygenase-2 (COX-2)dependent prostaglandin D2 (PGD2) generation in stem cell factor (SCF), IL-10, plus LPSinduced mouse bone marrow-derived mast cells (BMMCs) and on passive cutaneous
anaphylaxis (PCA) in mice. HEE suppressed SCF/IL-10/LPS-induced PGD2 generation, and
concomitantly reduced COX-2 protein expression dose-dependently. To understand the
mechanistic basis for the inhibition of PGD2 generation by HEE, we examined the effects of
HEE on upstream signaling pathways essential for COX-2 induction. HEE was found to
inhibit the translocation of nuclear factor-kB (NF-kB) p65 subunit to the nucleus and its DNAbinding ability through the inhibition of TAK1, IKK and IkB phosphorylation. Furthermore,
HEE also attenuated mitogen-activated protein kinase (MAPK)-mediated regulation of DNA
binding of activator protein-1 (AP-1). Moreover, oral administration of HEE inhibited antidinitrophenyl (DNP) IgE-induced PCA in a dose dependent manner. Taken together, the
present study provides new insights into the anti-inflammatory activity of HEE, which could
be a promising candidate to be used for an inflammatory therapy.
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The inhibitory effects of the Domestic Eel extracts on the progression of the atherosclerotic
lesions were studied using the high cholesterol-fed hypercholesterolemia (HC) model mice.
Changes in blood chemistry, pathology, HDL vs LDL ratio and low-density lipoprotein (LDL)
oxidation were measured in the control group and Eel group. In the control group, the area of
atheromatous plaques of the aorta progressed between 3 (30%) and 6 (40%). This
progressin of atherosclerotic lesions did not happen in the Eel-fed group between 3 (25%)
and 6 (20%). Antioxidative effects on LDL were seen in the Eel in weeks 4 and 8. Eel
improved the hypercholestrolemia in the HC mice. The results suggest that Eel has inhibitory
effects on the development of atheromatous plaque formation in high cholesterol-fed HC
model mice, indicating that the antioxidative effects of Eel on LDL led to the beneficial effects
observed in this study. For the effects of the EEL on the blood platelets of drug-induced DIC
in normal rats, analysis of plasma lipids of control and Eel-treated mice were carried out after
9 weeks administration with the AIN-76-based eel tablet, the plasma total cholesterol levels
were decreased from 172.3±16.7 (mg/ml) to 151.4±11.4 (mg/ml) with a significant difference
(p<0.05%). In addition, changes in body weights of control and Eel-treated mice were
observed. Slight increase in the body weight was observed in the control group rather than
the eel-fed high cholesterol group without significant differences between the control group
and eel-administration groups ( 1% eel, 5% eel and 10% eel-fed high cholesterol groups).
Interestingly, the normal eel administration showed thatr tablet, plasma chymomicron
cholesterol level was increased up to 2 weeks after the onset of the diet period and reached

1 plateau in the normal control group. The total cholesterol level in the Eel treated group was
similar to that of the control group with significant differences between the control and Eel
groups in chyromicron, LDL, VLDL and HDL lipoprotein levels (P<0.05). The eel-fed high
cholesterol groups showed the significantly increased total cholesterol levels (P<0.05)
compared to the cholesterol control group (AIN-76). The cholesterol level in the 1% eel
group was specifically reduced. Interestingly, HDL/LDL ratio was significantly increased from
all the eel-fed high cholesterol groups. The increased levels are consistently observed from
the 1%, 5% and 10% eel-fed high cholesterol groups. Oral administration of 80 mg/20 g of
EEL group prevented endotoxin-induced DIC and 80 mg/20 g of EEL counteract the
endotoxin-nduced decrease in the platelet count significantly. In the endotoxin-induced DIC
in high cholesterol-treated mice, intravenous injection of endotoxin induced hepatic infarct
with thrombus and hemorrhage, however, oral administration of the Eel (40 mg/20 g and 80
mg/20 g) significantly inhibited the formation of hepatic infarct in high cholesterol diet and
endotoxin-treated rats. 80 mg/20 g (body weight) Eel reduced hepatic infarct score. A
significant prolongation of the lag time was also found in the 8th and 10th week of the
experiment, indicating that Eel had antioxidative effects on mice. When the mice were
subjected to anatomic observation after 8 weeks administration. The anatomical difference
was observed between the control and Eel-treated mice.
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ANTI-CANCER ACTIVITY OF A NOVEL STEROID ISOLATED FROM
BROWN ALGAE, Hizikia fusiformis AGAINST A549 HUMAN LUNG
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Hizikia fusiformis is a edible marine brown algae, is reported to be rich in dietary fibre and
essential minerals such as calcium, iron and magnesium. In this study, we focused on
preparative isolation of compounds by CPC system and their anticancer effect. Pure
compound were successfully isolated from H. fusiformis crude extracts by CPC with a twophase solvent system composed of n-hexane: EtOAc / methanol: water (5:3:7:1, v/v). The
compound (11mg) were isolated from the crude extract (500mg) by descending mode, and
the purity of the compounds were over 90% according to silica TLC (CHCl 3 : MeOH = 20 : 1)
and ESI-MS analyses in positive ion mode. And the compound identified as a novel steroid
by ESI-MS, 1H,
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C and 2D NMR data. The steroid showed significantly the strongest

anticancer effect in human lung adenocarcinoma A549 cells. And also, the steroid generated
dose-dependently apoptotic bodies of A549 cells. In FACs result, the steroid increased dosedependently sub-G1 contents in A549 cells. In conclusion, CPC technique is a useful to
isolate the novel steroid from H. fusiformis, and the novel steroid exhibited strong anticancer
activity and induced apoptotic bodies in A549 cells.

S5-11
INTERNATIONAL AND INTERDISCIPLINARY OCEAN EDUCATION BY THE
UNIVERSITY OF TOKYO AND THE UNIVERSITY OF RHODE ISLAND: A
REPORT FROM JOINT SUMMER SEMINAR ON TSUNAMI
REHABILITATION IN TOHOKU, JAPAN
Yuka Ogata1, Hisashi Kurokura2, Tomohiko Fukushima3
1

Graduate School of Frontier Sciences, The University of Tokyo, Japan
Graduate School of Agriculture and Life Sciences, The University of Tokyo
3
Ocean Alliance, The University of Tokyo
1
aogata@mail.u-tokyo.ac.jp

2

The University of Tokyo Ocean Alliance (UT Ocean Alliance) is established in 2007 with the
object of promoting interdisciplinary research and education on the ocean. Since its
foundation, the alliance have been playing an important role on furthering innovation and
integration in ocean science and technology, as well as producing superior human resources
to the society. In May 2013, the alliance and the University of Rhode Island (URI) agreed on
organizing joint seminar, and the first session was held in Sanriku campus of Kitasato
University, Iwate prefecture, Japan, on the following August with “Recovering from
Catastrophic Tsunami” as its subject matter. Twelve school personnel were involved in
administration and lectures, and seven students both from UT and URI was participated in
the seminar. The seminar consisted of lecture, field survey, group work, and presentation.
During nine days of seminar period, the participants shared board and room using English
as the official seminar language through the period. The lectures cover various topics such
as history of Japanese coastal fishery communities and latest trend of global fishery
industries, and those lectures were given by faculties of UT, URI and Kitasato University.
The participants visited coastal communities around Ohtsuchi Town, and interviewed local
residents regarding disaster experience and its ongoing rehabilitation processes. Having
both Japanese and American students in each group, the students were trained to approach
a problem from various angles, as well as exchanging own knowledge and opinion from
different academic background. At the end of session, each group presented their
achievement of group work with an aim of planning reconstruction of coastal communities
from the Tsunami disaster. The seminar was closed with deep and mutual understanding
among participants on the background and issues of the site, as well as enhancing student’s
international and interdisciplinary communication skills.
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In recent years, disaster risk reduction and management (DRRM) has been given much
attention because of the need to address the increasing number and intensity of disaster
occurrence. DRRM highlights the significance of fostering more consolidated efforts toward
disaster preparedness, response, mitigation, and recovery. In the Philippines, RA 10121
(DRRM Act of 2010) laid the foundation for strengthening of the capability of Local
Government Units (LGUs) and communities in managing disasters. This paper contends that
DRRM is not a stand-alone solution in preventing or mitigating the impacts of hazards,
rather, it needs to be integrated with other development plans, i.e. Coastal Resource
Management (CRM), in order for it to be more effective. The coastal LGUs of Tigbauan and
Guimbal in southern Iloilo, Philippines are among those that have strengthened their
DRRMCs and have initiated related activities. Key informant interviews and focus group
discussions were conducted to know and understand the coordination between communities
and the local institutions in these municipalities. Results showed that capacity building
activities such as trainings, seminar-workshops, IECs, and drills/exercises were among
those conducted by the local governments while lack of recognition of household level
initiatives, low level of community participation, and inadequate or poor data management
were among the major challenges in DRRM. Resource rehabilitation/management activities
such as mangrove and bamboo planting were initiated by the LGUs and communities
because of the increase in awareness of the importance of the management of coastal and
marine resources in DRRM. The local governments initiated fishery management activities
like monitoring/surveillance of fishing areas and establishment of marine protected areas
(MPAs). These CRM initiatives are significant in order to improve the condition of the coastal
and marine resources which, in turn, help prevent and mitigate the impacts of disasters. In
this connection, policy recommendations were presented to be used as reference for the

improvement of the DRRM program and integration in the CRM program of the
municipalities.
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Perna viridis is an economically important mussel and a dominant species found in tropical
and subtropical coastal waters of the Indo-Pacific region. It is harvested as a food source
due to its fast growth. It is native in the Asia-Pacific region and was introduced in the waters
of Australia, the Caribbean, North America and South America as invasive species. On the
rocky shores of South China Sea, small individuals of P. viridis are consumed preferentially
by the portunid crab Thalamita danae. In mussels, some anti-predation responses exposed
to predators have been reported, including production of byssal threads in the presence of
crabs. Mussels change their behaviour to either increase oxygen supply or decrease oxygen
demand to resist hypoxia. These responses induced by hypoxia may have an effect on the
anti-predatory behaviour. Salinity is an important abiotic factor that affects physiological
activities, especially in shallow waters where sessile invertebrates such as mussel lives.
However, to this date, few anti-predatory studies in bivalves related to salinity have been
investigated. The combined effects of hypoxia and low salinity on the byssus production of
mussel have not been well clarified. It is hypothesized that the mussel would exhibit antipredatory responses in terms of byssus production to predators, but the responses would be
lowered by hypoxia and low salinity, and more severely by the combination of hypoxia and
low salinity. The anti-predatory responses of the green-lipped mussel P. viridis were studied
under combined stresses of hypoxia and low salinity in the presence of its predator, the
swimming crab T. danae, in company with conducting a control experiment without predator.
There were two oxygen concentrations (1.5 mg l–1 O2 as hypoxic and 6.0 mg l–1 O2 as
normoxic level) and two salinity levels (15 as low salinity level and 30 normal salinity level) in
the study, totally four combined treatments. The byssus production performance including
byssal number, byssal diameter, byssal length, cumulative byssal length and volume and
frequency of shedding stalk were evaluated after 48 h. Results showed all variables were
significantly affected by dissolved oxygen, salinity and predator presence. Besides, some
interactive effects of these three factors on the byssus production were also observed. The

byssus production and frequency of shedding stalk were lowest in DO 1.5×salinity 15
treatment, followed by DO 6.0×salinity 15 treatment, DO 1.5×salinity 30 treatment, and DO
6.0×salinity 30 treatment had the highest values in both predator and control groups. At each
treatment of DO and salinity, all parameters in predator groups were significantly higher than
non-predator groups. Our results indicate that the environmental hypoxia and low salinity
impair the anti-predatory behaviour and show some synergistic effects. Considering reduced
byssus production makes the mussels more vulnerable to predators, thus co-occurrence
hypoxia and low salinity may change the rate of predation on P. viridis in the field.
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Salinity in coastal areas is one of the most variable environmental parameters, and the
contributions of continental waters and their effects are important in osmoregulatory
processes of invertebrates, particularly sessile organisms such as bivalves. Very little is
known about the risks of prolonged exposure to low concentrations of salinity in Perna viridis
and their effects on physiological condition. In this study, P. viridis, an important mariculture
species, were exposed to salinities of 36, 16 and 12‰, which were reduced by 2‰ each 2
days up to 8 weeks in the experimental conditions. During the experimental period we
maintained 12/12-h photoperiod, temperature of 25±1.5°C and the organisms were fed daily
with a mixture of microalgae monocultured (about 30,000 cells/mL) Chaetoceros gracilis and
Tetraselmis chuii.

In all samples we determined pH, intro and extra cell ions: sodium,

potassium and chloride. Proteins, DNA, RNA concentration and the RNA/DNA ratio were
evaluated in abductor muscle.

Highly significant variations (P<0.001) were observed in

electrolytic parameters and RNA/DNA ratios, which indicate that P. viridis is an excellent
osmoconformator when subjected to reduced salinity conditions and might maintain a light
hyperionic condition of its internal fluids in relation to the environment. However, 12‰
salinity compromises the physiological condition of P. viridis and results in reduced growth
rate.
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The occurrences of cyanobacteria bloom in many aquatic ecosystems are abundant, which
leads to the possibility of adverse effects on many organisms. Cyanobacteria may produce
secondary metabolites such as microcystins (MC). So far, more than 80 variants have been
isolated and identified. Microcystin-LR (MC-LR) is the most common and most toxic among
these microcystins isoforms. MC-LR can be accumulated and transferred along the food
chain. It poses potential threats to human health. Given the threat that MC poses to aquatic
food webs and humans, a simple and reliable method to detect MC-LR in prawn by Ultra
Performance Liquid Chromatography and Mass spectrometry (UPLC-MS-MS) was
developed in this paper. The instrument control, data processing and analysis were
conducted by using Mass Lynx V4.1 software. Separation of MC-LR was carried out using
a C18 Column. The mobile phase consisted of solvent A(methanol+0.1% formic acid) and
solvent B(water+0.1% formic acid).Mass spectrum tuning and optimization were achieved by
infusing MC-LR and monitoring the [M+H]+ ion at m/z 995.6 as the parent ion. The sample
preparation procedure includes extraction of tissue by 0.01M EDTA-Na2-5% acetic acid,
followed by cleanup on an Oasis HLB cartridge. With the optimized method, recovery rates
varied between (95.3±12.1)% to (103.4±6.3)%; The relative standard deviations (RSD) were
6.0% to 12.7%, and the limits of quantitation (LOQ) were ranging from 20ng/g to 1000ng/g.
By using this method, matrix interferences were minimized and the recovery rate of target
compound exceeded 95.3%. The simple sample pretreatment and fast instrument runtime
enables this method a practical choice for monitoring MC-LR in aquatic organisms.
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We studied the effects of acute nitrite toxicity at the median lethal concentration on the
histopathology of gill and liver tissues, and the hematological responses at sublethal
nitrite concentrations on the dark-banded rockfish, Sebastes inermis. The acute toxicity
and sublethal effects of nitrite on the dark-banded rockfish, Sebastes inermis (mean
body weight: 83.3 ± 7.2 g), were studied under static conditions for a period of 96 h. The
sublethal effects on selected hematological parameters of the dark-banded rockfish,
such as its osmolality, hematocrit, cortisol, alanine aminotransferase (ALT), and
aspartate aminotransferase (AST), were measured after 0, 6, 12, 24, 48, 72, and 96 h of
exposure to 0, 50, 100, 200, 400, or 700 mg/L nitrite. Sublethal nitrite caused a
progressive reduction in the hematocrit of the fish, depending on the nitrite concentration
and the exposure period. Exposure to 100–700 mg/L nitrite for 96 h caused a reduction
in the hematocrit and an increase in cortisol, ALT, and AST compared with the control
levels. Abnormal ultrastructural changes in the gills and liver tissues were observed in
fish exposed to 700 mg/L nitrite for up to 96 h compared with the control tissues.
Ultrastructural changes included atrophic gill mitochondria and hepatocytes that
developed smooth endoplasmic reticulum and atrophic mitochondria. Although no
rockfish mortality occurred at 500 mg/L nitrite, all the hematological parameters
examined responded adversely to a nitrite dose of 200 mg/L for 96 h. These results
show that although the acute toxic concentration of nitrite for the dark-banded rockfish is
> 700 mg/L, sublethal concentrations of nitrite also negatively affect its hematological
parameters.
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Argao and Carmen, Cebu Rivers are classified as Class A in Cebu Province. Environmental
risk activities like mining and establishment of industries can degrade the water quality of
these rivers. The Cebu Technological University (CTU) researchers are concerned on its
water quality, thus these were characterized to determine its quality based on fecal coliform
count in MPN per 100 ml and physical parameters including pH using Glass Electrode
Method, dissolved oxygen (DO) using Azide Modification (Wrinkler), Biological Oxygen
Demand (BOD) by Azide Modification (Dilution), and Gravimetric method of measuring the
Total Suspended Solids (TSS). Argao river and its spring had fecal coliform count of 1.6 x
107 and 2.0 MPN/100 ml, respectively while Carmen river had 7.0 x 10 2 MPN/100 ml. The
fecal coliform count of Argao river more than 1600 MPN/ml, categorized as unsafe, based on
water quality standard for bathing (1000 MPN/ml) adopted by the Department of
Environment and Natural Resources (DENR). The DO, BOD, TSS in mg/L had 8.0, 7 and 7
for Argao river water and 5.8, 0 and less than 1.0 for Argao spring, respectively.

The

electrometric method for pH revealed that the water taken from Argao river and its spring
were 7.65 and 6.49 respectively, while Carmen river had pH of 8.21. The data will serve as
basis for clean-up strategies, rehabilitation technologies and benchmarks of good practices.
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The study was conducted to determine the water quality of the Palma river in Cebu City and
the main causes of the river’s severe water pollution. Laboratory technique and Contingent
Valuation Method (CVM) were used in this study, with the Barangay officials and purok
leaders as trained respondents. The findings revealed that the waters of the river had
opaque to black color emitting bad odor; a pH value of 7.4; Dissolved Oxygen at zero (0);
BOD at 150 mg/L; TSS at 27 mg/L; temperature at 29°C. Soil of the river bed is black.
Waste disposal practices of riverbank residents (95%) and industries and commercial
establishments (5%) within the runoff area were the causes of pollution of river water. The
major source of waste water discharges that directly drains into the river were residential,
commercial, and industrial effluence. Sickness occurrence per year were fever (22% of the
households); cough and colds (27%); allergies (9%); asthma (8%). Respondents were not
aware (80%) on what a waste treatment facility is. Respondents were willing to pay an
amount of PhP50.00 a month as charge per household for wastewater treatment fee based
on the volume of water consumption gauged on Metropolitan Cebu Water District meter
system. Policy for the tariff system shall be necessary.
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Household wastes are polluters of San Roque, Cebu City creek. Environmental awareness
on the attitudes towards the environment should be shared to all riverbank residents
especially those river which still belongs to Class A according to the Department of the
Environment and Natural Resources, Region 7. This study investigated the riverbanks
household members role on river clean-up of the towns of Argao and Carmen, Cebu, and
Cebu City particularly barangays Usmadcatang, Cantumog and San Roque, respectively.
Out of 56 respondents, 64-77% are female, who were able to provide their awareness on
attitudes towards environment and water utilization. Married women, who belongs to above
46 years of Argao and Carmen, Cebu, are the ones who are mainly responsible for the
housekeeping with part-time sources of income. Most of them think on green and pleasant
environment, however Cebu City households respondents the quality of life where they live.
The five main environmental issues that the respondents are worried about were climate
change, water pollution, loss in biodiversity, water pollution, growing waste and depletion of
natural resources.

The attitudes of respondents towards environment were correctly

disposal of hazardous household products at home, maintain septic systems properly in the
yard and contact the public officials and attend hearing to encourage the community to
support laws and programs to protect water. The Cebu Technological University technology
researchers coordinated with the Local Government Unit of San Roque, Cebu City in river
clean-up and continuing household awareness on their attitudes towards environment. The
Local Government Unit of San Roque, Cebu City, Philippines provides an avenue to sustain
the river clean-up with the Cebu City Environment Management Board.
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To utilize a locally abundant macroalgae that have high nutrient uptake rates may become a
sustainable alternative to removing excess nutrients, and additionally producing a valuable
by-product for an application in such integrated aquaculture systems. The physiological
tolerance of the tropical macroalga Gracilaria verrucosa to increasing ammonium
concentrations under high and low irradiation was studied in two consecutive 14 day
experiments. In the experiments macroalgae were incubated at 70 and 300 μmol
photons/m2/s irradiation, and uptake rates, tissue nitrogen content, photosynthetic
performance, pigments, and growth were measured. Uptake rate of G. verrucosa under low
irradiance showed surge phase in the first two days, and then become saturated after day 4,
while under high irradiance, saturation was reached from day 2 of the experiment. The final
Fv/Fm of the macroalgae under both irradiances decreased significantly with increasing
ammonium concentration and irradiation. Tissue loss of G. verrucosa occurred from day 7,
under high ammonium concentration treatments for both irradiances. Ammonium toxicity
symptoms were evident with ammonium treatments greater than 800 μM. High ammonium
concentrations and different irradiance significantly affect accumulative biomass, total growth
rate, pigments, nutrient in tissue, and dissolved oxygen during the experiment.
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Xenopterus naritus or yellow puffer fish is famous amongst the local people in Sarawak and
considered a delicacy by the local community. Tetrodotoxin (TTX) content of the yellow
puffer fish collected from Kg. Manggut, Betong, Sarawak was studied from August 2011 to
June 2012. A total sample of 276 fish (141 males, 135 females) with total lengths ranging
from 12.5 to 31.0 cm and body weights from 38.86 to 711.29 g were used in the study. The
amount of TTX in different tissues (liver, skin, muscle, gonad and stomach) were analysed
using Liquid Chromatography-Mass Spectrometry Mass Spectrometry (LC-MS/MS). Results
showed that the amount of TTX in all tissues of female specimens were significantly higher
than male specimens throughout the year (p<0.05). The highest mean of TTX was detected
in the gonad (1057.1 µg/g), followed by the stomach (358.7 µg/g), liver (66.9 µg/g), skin
(59.0 µg/g) and muscle (29.7 µg/g). The gonad consistently recorded the highest amount of
TTX, with the ovaries being more toxic than the testes. Comparing all tissues, the amount of
TTX was highest in the ovaries (female) and skins (male). The highest amount of TTX was
recorded in May 2012 in all the tissues for both sexes. However, it varies greatly among the
individuals’ puffer fish and the tissues. The highest mean gonadosomatic index (GSI) was
recorded in August 2011 for both sexes. Present study showed that all tissues containing
TTX exceeding 2 µg/g (10 MU/g) and which is toxic for human consumption. Therefore, the
information gained from this study could give some guidance in consuming the puffer fish to
public health hazard.
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The pollution of endocrine disrupting compounds (EDCs) and pharmaceuticals and personal
care products (PPCPs) has been increasingly concerned in the aquatic and aquacultural
systems. In the present study, the effects of testosterone propionate (TP) at three
concentrations in dietary supplementation on sex steroid hormones in serum and the
process of sex reversal in monopterus albus (zuiew) were determined during one-year
experiments. The data indicated that the lower concentration (10 mg/kg) of TP in diets
enhanced the production of testosterone (T) to some degree, but its reversal individuals
were not significantly different from controls. Whereas, the higher concentrations (30 mg/kg)
of TP in diets not only significantly enhanced the production of T, but also significantly
reduced the accumulation of estradiol (E 2), and thus induced 29.85 ± 1.12 % eels changing
from female into males, which was significantly higher than that of control. This result
suggests that the pollution of synthetic hormones such as TP could evidently influence the
process of sex reversal and the development of female maturity, and thus affect the
reproduction of rice-field eels.
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Tropical marine fishery resources contribute significantly to small-scale and commercialscale fisheries production in developing countries like the Philippines. The health of fish
stocks, however, is threatened by a wide array of environmental changes such as marine
pollution, habitat degradation, eutrophication and decreasing seawater pH due to organic
inputs (coastal/estuarine acidification) or due to high CO 2 input (ocean acidification). This
review paper will focus on the threat of ocean acidification to tropical marine fishery
resources with particular insights to the Philippines situation. Although some information on
the effects of acidification to marine organisms is available, we are yet to fully understand
how ocean acidification due to hypercania is actually affecting marine fishery resources in
tropical coastal and estuarine areas. For sure there is a need to distinguish impacts of
acidification by organic inputs vis a vis CO2 inputs on fecundity, trophic relationships, growth,
migration patterns, recruitment, age structure of fish populations, among others. Knowing the
issues and problems faced by the marine fisheries sector at present, putting ocean
acidification into the picture will eventually help in attaining our ultimate goal to sustain and
conserve marine fishery resources through an ecosystem-based approach. In addition,
verifying occurrence of ocean acidification and determining its potential impacts to fisheries
and coastal communities is an important requisite to disaster risk reduction strategies.
Adaptation and coping mechanisms need to be designed so that the Philippines will be
better prepared when impacts of ocean acidification start to transpire at local scales.
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The shrimp farming industry in Sri Lanka is increasingly constrained by frequent WSV
outbreaks. There are 5 major shrimp farming zones and 25 subzones identified in the
coastal belt of Sri Lanka. These zones are characterized by having different brackish water
bodies and areas with diverse micro environments. Some zones are with low saline water
conditions, permanent sea outfalls, good tidal exchanges and are associated with less
disturbed mangrove and salt marsh areas. There are widely distributed acid sulfate soil
areas, degraded mangrove habitats and hyper saline conditions and high disease carrier
populations in some zones. Frequent closure of sea outfalls with sand bars, expansion of
industries such as salt production, limited tidal exchange and siltation of water bodies are
some of the problems faced by certain shrimp farming zones. Population of avifauna and
biodiversity is high in zones closer to the protected wetlands. Risk of disease outbreaks are
high in zones where micro environments with degraded mangroves and salt marsh habitats,
hyper saline estuaries with limited tidal exchange, areas with highly industrialized activities,
areas with sea outfalls obstructed by sand bars, areas with high carrier populations and in
areas with widely distributed acid sulphate sediments. Rehabilitation / restoration of
mangroves and salt marsh habitats, steps to prevent sand bar formation or removal of
accumulated sand to promote tidal exchange, controls for rapid expansion of industries,
such as salt production, treatment of effluents before discharge, precautions to minimize the
effects of acid soils are some of the broad management interventions identified to reduce the
risk of disease outbreaks in order to address the limitations in specific micro environments.
Several better management practices in the areas of pond preparation, sediment
management, feed management, biosecurity, water quality and water management have
been evaluated and selected with the participation of relevant stakeholders of the industry to
suit the microenvironments of different shrimp farming zones to improve the sustainability of

the industry. This work was carried out under the project on knowledge mobilization to
improve income and food security for the rural poor in Sri Lanka by IDRC and Cida.
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Thalassiosira weissflogii is a microalga which established in nutritional supplements for
aquaculture, especially marine larvae. Therefore, the successful of aquaculture hatchery and
microalgae culture system are improved altogether. Salinity is one of water quality that
greatly impacts on the culture due to minerals concentration. So, the aim of this study was to
investigate the effects of salinity on growth and chlorophyll content of T. weissflogii.
Seawater was diluted to five various salinities (0, 10, 18, 27 and 35 parts per thousand, ppt).
Different salinities were inoculated for 3 batches continuously. Finally, the results showed
that the dilution of seawater reduced dissolved salts and other elements. However, cell
densities of T. weissflogii were higher with lower salinities. At 10 ppt was an advantageous
condition which raised the highest cell density in every batch. In contrast, the highest
chlorophyll a and c content per cell were found at higher salinities conditions. The lowest
chlorophyll a and c content were found at 0 ppt that was significant difference every batch.
According to the results, the growth of T. weissflogii requires minerals in seawater slightly.
But the elements are still necessary for intracellular, as chlorophyll content. Especially,
magnesium ion which is an abundant element in natural seawater, plays an important role in
chlorophyll synthesis. So, 10 ppt is suitable for achievable high quantity and quality of T.
weissflogii.
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THE COMBINED EFFECTS OF ELEVATED CARBON DIOXIDE
CONCENTRATION AND TEMPERATURE ON THE EARLY DEVELOPMENT
OF OLIVE FLOUNDER (Paralichthys olivaceus) LARVAE
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Due to high warming rate and possible local acidification in Korean waters, fishermen,
aquaculturists and policy-makers in fisheries require the scientific knowledge on the
biological reaction to environmental change for the proper management of fisheries. To
examine the effects of ocean warming and acidification on early growth of olive flounder
(Paralichthys olivaceus) that is the most popular fish species in aquaculture industry. We
conducted experiment with larvae reared in different conditions of seawater: combination of
400, 850 and 1500 ppm atmospheric CO2 and 18℃ and 22℃ of seawater temperature.
Fertilized eggs of flounder were hatched in the system and larvae were reared for 4 weeks.
After 4 weeks, the body weight and length were measured to differentiate the Specific
Growth Rate at different rearing condition. Bone structure was examined for comparing
normal and acidity-affected fish using the scanning electron microscope. Consequently,
larval growth (weight, length) were significantly impacted by pCO2 and temperature
especially, high pCO2 concentration. Fishes in high pCO2 group were longer and heavier
significantly than those of control group. Bone density was decreased at high pCO2
condition. We concluded that early development larvae would be positively affected by both
enhanced temperature and pCO2, but high pCO2 negatively impacted on bone density. This
may result in a possible decline in survival due to the increased malformation.
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VARIATION OF EXTERNAL INJURY, MOVEMENT AND SURVIVAL
FOLLOWING TO STORAGE TEMPERATURE AND HOUR OF THE
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Sea cucumber, Apostichopus japonicas (ECHINODERMATA: HOLOTHUROIDEA) were
important commercial species in Korean fisheries. The main aquaculture of the sea
cucumber in Korean fisheries was seeding culture. The transport was need for seeding. We
investigated application possibility of external injury and movement variation for estimate of
survival rate. The numbers of juvenile sea cucumber used in this study were 480 individuals
(wet weight 1.0±0.2 g). Setting of water temperature in storage incubator was 10, 15, 20,
and 25℃. The survival rate was observed through the recovery during 5 days after storage
of 3, 6, 12, 24 hour. Also, observed external injury (grade I~IV) and movement variation
(teats, buccal tentacle, motion, obversion, elongation and movement) during storage. Grade
of external injury was lower in the 24 hour experiment group of 20℃ water temperature and
12 hour experiment group of 25℃ water temperature. Buccal tentacle and movement strong
related survival rate and external injury. In the case of 20℃ water temperature, survival rate
was observed decrease 24 hours experiment. 25℃ water temperature was high to 6 hours
but 12 hours experiment group observed decrease of the survival rate. The lethal time (LT 10)
of the juvenile sea cucumber was 15.73 hours (20℃) and 5.57 hours (25℃). The results of
this study provided various measurement method of survival rate according to transportation
of the juvenile sea cucumber for release.
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A NEW TECHNIQUE TO PHYTOREMEDIATION FOR CONTAMINATED
COASTAL SEDIMENTS USING BENTHIC MICROALGAE AND
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A semi-enclosed bay, the input of pollutants from terrestrial sources frequently causes
environmental pollution problems, such as eutrophication, harmful algal bloom and hypoxic
water mass. To improve these problems, civil engineering methods such as dredging and
aeration have been used. However, these methods have led to secondary problems such as
silt diffusion, prohibition of agricultural work, treatment of contaminated dredged sediment,
and high costs. Therefore, ideal remediation methods should be eco-friendly methods that
can effectuate a sufficient amount of self-purification of the natural environment and are not
surgical operations such as dredging. In this study, we investigated the effects of
phytoremediation using benthic microalgae (BMA) and light-emitting diode (LED) in the
Sugeong Bay. For the field experiments, three chambers (ca. 1.2 m×1.2 m) were installed on
the sediment of Sujeong Bay during September–December 2011 (Phase 1) and AugustOctober 2012 (Phase 2). The three chambers were the control plot (CP), which did not
contain LED lamps and scattered BMA on the surface sediment, experiment plot 1 (EP 1),
which included scattered BMA only, and experiment plot 2 (EP 2), which included LED
lamps and scattered BMA. In EP 2, the LED lamps produced red LED (650 nm) for Phase 1
and blue LED (450 nm) for Phase 2. We measured temporal variations in environmental
factors such as Chl. a, AVS, COD, IL and nutrients. A clear decreasing trend was observed
in EP 2 in AVS, IL and COD with increased Chl. a compared to the CP and EP 1. Also, the
nutrient removal flux was higher in EP 2 than in EP 1 and CP. In particular, these trends
were more pronounced under the blue LED of Phase 2 than the red LED of Phase 1; the
decrease in rate of AVS, IL and COD, and nutrient removal flux during Phase 2 were
approximately double that of Phase 1. These phenomena might be due to oxygen production
and nutrient removal by the BMA grown in the chamber, which depends on LED. These

results indicate that phytoremediation using BMA and LED will be an important technique for
remediation of contaminated coastal sediments.
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DON UTILIZATION OF TOXIC DINOFLAGELLATE Alexandrium tamarense
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Paralytic shellfish poisoning (PSP) induced by toxic dinoflagellates is a problem that occurs
almost every spring in Masan Bay, Korea. In Korea, PSP is caused by two dinoflagellate
species, namely Alexandrium tamarense (Lebor) Balech and A. catenella (Whedon et
Kofoid) Balech. In this study, the dominance and survival strategies of these two toxic
dinoflagellates were examined under dissolved inorganic nitrogen (DIN) limited conditions
through both laboratory and field observations. Field observations were carried out from
March to December 2011 in Masan Bay, Korea. We measured the temporal variations in
several environmental factors, including DIN, dissolved organic nitrogen (DON) and
dissolved inorganic phosphate (DIP). In the laboratory experiments, we examined the effects
of temperature (10, 15, 20, 25 and 30 oC) and salinity (10, 15, 20, 25, 30 and 35 psu) on the
growth of A. tamarense and A. catenella. In addition, the utilization of DON compounds such
as amino acids and urea was examined under DIN-limited conditions. In the laboratory
experiments, the optimum temperature and salinity conditions for the maximum growth rate
of A. tamarense were 15oC and 30 psu (0.31 d-1), respectively, whereas the corresponding
values for A. catenella were 25oC and 30 psu (0.36 d-1). These results correspond to the
spring and summer temperature and salinity ranges of Masan Bay. Furthermore, both
species were able to grow using DON compounds as well as DIN. In field observations, DIN:
DIP ratio was below the Redfield ratio (16) from sprint to summer, indicating that nitrogen is
the limiting factor for phytoplankton growth. During these two seasons, DON accounted for
ca. 60% of dissolved total nitrogen (DTN). Therefore, these species might grow using
organic nitrogen compounds under DIN-limited conditions during spring to summer in Masan
Bay. In conclusion, DON utilization of these species might contribute to an important survival
and dominance strategies during spring to summer.

S6-20
MONITORING OF SEASONAL VARIATION IN DNA DAMAGE IN MARINE
ZOOPLANKTON (Acrocalanus gibber) FROM SOUTHEAST
COAST OF INDIA
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A pilot study was conducted to measure the degree of DNA damage in estuarine and
coastal zooplankton communities. Zooplankton were collected in four different
seasons (viz, Summer, Premonsoon, Monsoon and Postmonsoon) during 2012 from
Ennore estuary and Muttukadu backwaters, besides off the estuary and backwaters
in the coastal sites (SE coast of Bay of Bengal).Composition of plankton from the
study area revealed different species to be dominant in each area. However, during
the entire study period, species Acrocalanus gibber was the most dominant in all the
four sites. Hence, to measure the degree of DNA damages in zooplankton, species
A. gibber was selected.The results indicated that copper and cadmium were the
main pollutants, whose concentrations exceeded the value of legally accepted
maximum permissible limits for marine water quality criteria (0.01 mg/L). Low levels
of dissolved oxygen, pH and high concentration of ammonia were observed at
Ennore estuary, which suggest its pollution status. Among different tested metals
(Cu, Cd, Cr, Pb, Zn, Ni) almost all the metals showed highest concentrations at
Ennore estuary. Comet assay results showed presence of high level of DNA damage
in estuarine zooplankton compared to the coastal sites. One way ANOVA revealed
significant (P<0.05) spatial variations in DNA integrity among different sites.
Percentage of Tail DNA was maximum at E2 (41.4±9.64) and minimum at M1
(2.29±0.53). These results depict the evidence of DNA damage in estuarine
copepod. Cd, Cr, Pb and Zn showed positive correlations with % of Tail DNA. More
DNA damage in zooplankton was encountered in Ennore estuary when compare to

Muttukadu backwater where the metal concentrations showed highest. Based on the
results, it may indicated that pollutants not only affect the water quality and it also
cause to the life cycles of zooplankton and hence, proper measures have to be taken
to control further damage in these ecologically sensitivity estuarine coastal
ecosystems.
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Experiments were conducted to examine the survivability and phagocytosis ability of
haemocytes of Slipper Cupped Oyster, Crassostrea iredalei at different salinities (0, 10, 20,
30 and 40 ppt). A total of 100 Slipper Cupped Oyster, C. iredalei of similar sizes were
sampled from Setiu Wetland, Terengganu, Malaysia and raised in different salinities. In the
first experiment, survival rate at different salinities was recorded after 2 weeks. Results
showed that none of C. iredalei survived in 0 ppt compared to other salinities. In the second
experiment, 10 oysters were randomly picked after two weeks and their hemolymph were
collected. Hemocytes were identified morphologically using May-Grunwald stain technique
and quantified using hemacytometer. Two types of haemocyte were identified based on the
presence of granules i.e; granulocytes and agranulocytes. Phagocytosis assay was also
carried out to examine the ability of hemocyte to engulf yeast cell. However, the result
revealed that salinity did not affect the total number of hemocytes significantly (ANOVA,
p>0.05).
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Analysis of gene-based single nucleotide polymorphism (SNP) is one of the efficient
approaches for discovery of genes which significantly contribute in the production traits of
commercially important species. In this study, the full-length cDNA of Cyclin C, a cell cycle
regulating gene, in the giant tiger shrimp, Penaeus monodon (PmCyC) was isolated by
RACE-PCR. It was 1443 bp in length containing an open reading frame (ORF) of 804 bp
deducing to a polypeptide of 267 amino acids with 5’- and 3’UTRs of 73 bp and 542 bp
(exclude the poly A tail), respectively. The closest similarity of this sequence was G1/Sspecific cyclin C of Tribolium castaneumat (XP_968481, E-value = 8e-148). A pair of primer
was designed and the PCR product of 403 bp containing an intron of 123 bp was obtained
from the amplification against genomic DNA of P. monodon. Polymorphism of the amplified
PmCyC gene segment of 3-month old domesticated juveniles (N = 145) was analyzed by
PCR-SSCP. Three SSCP genotypes (I, II and III) were observed in 17, 71 and 57
individuals, respectively. Shrimp exhibiting genotype II (14.385±6.085 and 0.464±0.182 g)
had a greater average body weight and hepatopancreas weight than those carrying
genotypes I (9.782±4.000 and 0.351±0.155 g) and III (11.3107±4.742 and 0.375±0.177 g) (P
< 0.05). In addition, shrimp with genotype II (11.794±1.803 cm) had a greater average total
length than those with genotype I (10.553±1.401 cm) (P < 0.05). Ten individuals
representing each SSCP genotype of PmCyC were cloned and sequenced for both
directions. Five SNP (A/G31, T/C134, T/C188, G/A379, and T/C382) were found within the
examined sequences. Sequence analysis indicated that different genotypes of a T/C 382 SNP

could be differentiated by digestion with DdeI (recognition site = CTNAG). PCR-RFLP was
carried out (N = 36). As expected, three PCR-RFLP genotypes; CC (an undigested 403 bp
band), TT (a 381 bp band and a missing band of 22 bp) and CT (two bands of 403 and 381
bp and a missing band of 22 bp) were observed. Results in the present study indicated
significant relationships between SNP in PmCyC1 and growth parameters of juvenile P.
monodon. In addition, SNP detection was further simplified to PCR-RFLP which is equally
reliable but less tedious and more cost-effective than PCR-SSCP and DNA sequencing.
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Identification and characterization of genes/proteins functionally involved in the meiotic
signal transduction pathways of oocytes are important for understanding molecular
mechanisms of ovarian development in the giant tiger shrimp (Penaeus monodon). The
trimeric G-proteins play the important role in mediating the stimulation effects of maturation
inducing hormone (MIH) on meiotic resumption of oocyttes. To understand molecular
mechanisms of ovarian development and maturation in P. monodon, GTP binding protein
alpha subunit Go (PmGαo) cDNA and its expression levels during ovarian development of P.
monodon were examined. The partial cDNA sequence of PmGαo was initially identified by
EST analysis. Subsequently, RACE-PCR was further carried out for isolation of the fulllength cDNA of PmGαo. It was 2407 bp in length containing an open reading frame (ORF) of
1065 bp deducing to a polypeptide of 354 amino acids. PmGαo was more abundantly
expressed in ovaries than testes in both juveniles and broodstock (P < 0.05). Quantitative
real-time PCR analysis indicated that the expression level of PmGαs was significantly
increased at stage IV (mature) ovaries in intact broodstock of P. monodon. A similar
expression profile of PmGαo was observed in eyestalk-ablated broodstock. Interestingly,
eyestalk ablation resulted in significant decreases of PmGαo mRNA at all stages of ovarian
development compared with intact broodstock (P < 0.05). In domesticated shrimp, the
expression level of ovarian PmGαo of 5-, 9-, 14- and 19-month-old shrimp was not

significantly different (P > 0.05). The effects of exogenous 5-HT on the expression level of
PmGαo in P. monodon were examined. Serotonin injection (5-HT, 50 µg/g body weight)
resulted in a significant increase of PmGαo mRNA in ovaries of 18-month-old domesticated
shrimp at 6 and 12 hours post injection (P < 0.05).
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Identification and characterization of proteins in different stages of ovaries are necessary for
understanding molecular mechanisms of reproductive development in the giant tiger shrimp
(Penaeus monodon). Cellular ovarian proteins of domesticated 10- month-old (GSI =
0.40±0.07%) and 14-month-old (GSI 0.36±0.04% and 1.11±0.07%) shrimp and wild
broodstock possessing stages II (GSI = 2.32±0.13) and IV (GSI = 9.70±1.22) ovaries (N = 3
for each group) were size-fractionated in 12.5% SDS-PAGE and analyzed by nanoESI-LCMS/MS. In total, 1638 proteins matched those previously deposited in the database and
1253 (76.50%) of which matched known proteins while the remaining proteins (385 proteins,
23.50%) significantly matched hypothetical proteins, unnamed proteins or unknown proteins.
Among known proteins, those functionally categorized into biosynthetic process (115
proteins, 7.02%) was the most abundant followed by those in transport (81 proteins, 4.95%),
metabolic process (58 proteins, 3.54%), translation (42 proteins, 2.56%) regulation (34
proteins, 2.08%), catabolic process (33 proteins, 2.01%) and proteolysis (27 proteins,
1.65%). Proteins in other functional categories (e.g. cell cycle, cell adhesion and protein
folding) were found in less than 1% of the characterized proteins. In addition, the full-length
cDNA of P. monodon thymosin-β was further characterized by RACE-PCR and it was 1130
bp in length containing an open reading frame (ORF) of 387 bp deducing to a polypeptide of
128 amino acids. Thymosin-β was abundantly expressed in all tissues of female broodstock.
The expression level of thymosin-β during ovarian development of intact and eyestalkablated broodstock of wild P. monodon was examined by quantitative real-time PCR.

Thymosin-β was up-regulated in stages III, IV and post-spawning ovaries in intact
broodstock. In eyestalk-ablated broodstock, the expression level of thymosin-β was
significantly increased in stages II and IV ovaries. Results in this study revealed that
proteomics is the effective method for discovery of reproduction-related protein in this
economically species.

S7-4
IDENTIFICATION AND FUNCTION STUDY OF A NOVEL Ca-UIP5 FROM
THE OYSTER, Crassostrea ariakensis Gould
1, 2

Shigen Ye

1

1,3

1,*

, Ming Luo , Ting Xu , Xinzhong Wu

1

Laboratory of Marine Life Science and Technology, College of Animal Sciences,
Zhejiang University, Hangzhou, Zhejiang, China
2
College of Life Science and Biotechnology, Dalian Ocean University, Dalian, Liaoning, China
3
Zhejiang institute of freshwater fishery, Huzhou, Zhejiang, China
* wuxz@zju.edu.cn

The ubiquitination, which belongs to the protein post-translational modification, plays a
critical role in the life process of cells, such as cell cycle, signal transduction, transcriptional
regulation, DNA repair, cell apoptosis and so on. The post-translational modification of
substrate proteins is achieved by a series of the activities of ubiquitin-activating enzyme
(E1), ubiquitin-conjugating enzyme (E2) and E3 ligase enzymes. Ligase enzymes (E3) are a
large (> 500) and complex super-family, in which, many contain binding domains to interact
with ubiquitin, E2 and substrate proteins. Here a novel UIP5 of E3 super-family, named CaUIP5, were identified from the oyster (C. ariakensis) hemocyte cDNA library after LPS
stimulation, which is the first report on UIP5 genes in mollusk. The full length of UIP5 cDNA
is 1831 bp, including a complete ORF which encodes 549 amino acids. The encoded protein
contains a U-box conservative structure domain of 74 amino acid residues and a RING
structure domain of 39 amino acid residues in the central and rear part, respectively.
Homology analyses of the deduced amino acid sequences of Ca-UIP5 with other members
from UIP5 subfamily were finished. Ca-UIP5 recombinant protein was obtained and then its
polyclonal antiserum against New Zealand white rabbits was prepared. The researches on
tissue distribution and expression of Ca-UIP5 were carried out by real-time PCR, confocal
immunofluorescence

microscopy images, Western blot and

immunohistochemistry.

Expression levels of Ca-UIP5 in hemocyte after LPS and Poly (I:C) challenge were detected
by real-time PCR. Above these results indicated that Ca-UIP5 is involved in extensive
biological process, especially a positive role in the immune response. In addition, the
ubiquitination analyses in vitro and in vivo detection indicated that the ubiquitin-proteasome
modification of Ca-UD can be happen, indicating the conservative modification of
ubiquitination in mollusc oyster.
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Ten microsatellite markers were isolated and characterized from enriched genomic libraries
of Channa argus. The loci were scored in 40 specimens from one natural population. We
explored 6 to 17 alleles per locus with observed and expected heterozygosities ranging from
0.8000 to 1.0000 and 0.7269 to 0.9551 respectively, containing 0.830 average polymorphic
information content (PIC). Significant deviations from Hardy−Weinberg equilibrium were
detected only at one loci and linkage disequilibrium between three loci was found to be
significant after applying Bonferroni correction (p<0.005). These newly developed markers
should be significant in population genetic assessment studies or construction of genetic
linkage map for this important snakehead fish species in future.
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A study was conducted to examine the ovarian development stages of 100 days hatchery
reared mud spiny lobster, Panulirus polyphagus. Stimulation of ovarian development was
accomplished in four different trials by administration of methyl farnesoate (MF).
Tetraplicates of every experimental treatments were given as: (i) no injection of both MF and
95% ethanol – negative control; (ii) injection of only 95% ethanol – positive control; (iii)
injection of 0.12 µg MF per gram body weight animal with 95% ethanol, and (iv) injection of
1.2 µg MF per gram body weight animal with 95% ethanol at every 10 days interval. The
morphology of the ovaries was described based on the macroscopic and microscopic
assessments which include gonad colouration, characteristics of the ovary, gonadosomatic
index (GSI) and oocyte diameter. Mean GSI and the oocyte diameter supports the
importance of MF in ovarian development as the hormone did enhance the ovary to develop
further.
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A study was carried out to determine sperm quality and quantity of mud spiny lobster, P.
polyphagus. Male P. polyphagus was injected laterally in third abdominal segment with 0.5
mL dilution of pure hormone, 17α-testosterone undercoate, (TU) and ethanol at day 1, 8, 15,
22, and 29. hemolymph of P. polyphagus was taken every two weeks and level of TU in
hemolymph was measured using enzyme-linked immunoassay (ELISA). Sperm of P.
polyphagus were improved, in terms of increasing sperm count and reducing incidence of
sperm abnormalities by injection of TU at 0.01 and 0.1 µg/g body weight. These findings
indicate that steroid injection program should be evaluated as a practical way of improving
sperm quality in commercial operations.
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Mud crabs from genus Scylla are distributed along Malaysian coastal waters. They are
generally associated with mangrove and brackish water. Out of three available species
(except S. serrata) of mud crabs from genus Scylla available in Malaysia, orange mud crab,
S. olivacea is the dominating species. After mating, female mud crab has the ability to store
sperm in sperm duct for many months for future fertilization purposes. To date, there is no
report of natural mud crab hybrids in Malaysia which lead to the objective of this study; to
detect the availability of natural hybrids occurring in Malaysia coastal waters. There are
reports on natural hybrid of mud crab and snow crab (same genus) occurred in nature where
the hybrid cannot be differentiated morphologically, but solved by molecular approach. In
this study, the detection of hybrid was done using sequencing of Internal Transcribed gene 1
(ITS1 gene) from nuclear DNA and 16S rDNA gene from mitochondrial DNA of sperm
available in 100 S. olivacea females’ sperm duct and the species of male’s sperm were
identified to confirm whether natural hybrid occurs between mud crab species. Results
showed that there were natural hybrid between S. tranquebarica (male) and S. olivacea
(female) in Malaysia coastal waters due to the available sperm of S tranquebarica in S.
olivacea’s sperm duct. Hybrid can occur naturally between closely related species residing in
same habitat. S. tranquebarica and S. olivacea habitat is associated with each other which
lead to natural hybrid occurrence between this two species.
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The superiority of wild orange mud crab, Scylla olivacea from four geographically discrete
localities (Sabah, Sarawak, Terengganu and Perak) within Malaysian waters was assessed
based on their growth performances, namely carapace width (CW) and body weight (BW)
relationship, size at maturity (CW 50) and size increment. A total of 2,400 S. olivacea were
randomly sampled using crab pots during full moon and new moon phase from May 2012 to
October 2012. Size at maturity of S. olivacea was determined using relative growth
technique. At least 60 S. olivacea juveniles (30 males and 30 females) weighing between 50
0 100 g from each localities were induced to molt in order to obtain size increment
percentage. The CW-BW relationship shows that wild S. olivacea populationfrom Sabah was
larger and heavier regardless of gender in comparison to that of the other chosen localities.
CW 50 for both gender were highest in S. olivacea population from Sabah while S. olivacea
population from Perak exhibited lowest CW 50. S. olivacea from Terengganu were found to
exhibit highest size increment, with mean 13.75% and 10.85% increased after one molting in
female and male juveniles, respectively. The largest increment in CW after one molting was
19.39 mm by a female S. olivacea from Terengganu mud crab population. Overharvesting in
Perak might be the main contributing reason causing low BW, CW and CW 50 in its mud crab
population. Apart from Perak, the remaining three localities (Sabah, Sarawak and
Terengganu) were found to be superior in terms of growth and are suitable to be chosen as
candidates for subsequent selective breeding program.
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Portunus pelagicus is an important species to the fishing industry in terms of its consumption
and market demand, such as the canned crab meat industry and the soft-shell crab market.
Hatchery trials were conducted to establish the effects of a molting hormone, 20hydroxyecdysone (20E) as water additives on the larval survival, growth and development
rate of blue swimming crab, Portunus pelagicus. All experiments were done in triplicates and
designed in three different administrations of 20E; 0.1 ng mL -1 (Treatment 1-T1), 0.5 ng mL-1
(Treatment 2-T2) and 1.0 ng mL-1 (Treatment 3-T3) were added daily and a control without
any 20E. The addition of 20E significantly increased the survival rate (p<0.05) for all
treatments over control. Highest survival rate (13.0%±0.5) of larvae was achieved in T2. The
results showed that 20E plays a significant role during larval development of crabs. Results
of present study suggest that the molting hormone, 20E added to rearing water at a certain
concentration significantly improved survival rate and enhanced larval development of P.
pelagicus larvae. Based on the results, 20E is highly recommended for mass seed
production practices.
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A new introduction of technique in crab larval culture is necessary to optimize its
productions. In this paper, the author will focus on presenting the effects of application of 20hydroxyecdysone in P. pelagicus larvae during the laboratory trials. The study was carried
out with four different concentrations of 1, 10, 100 and 1000 ng mL -1 reared in 50 mL culture
tank filled with disinfected sea water. The control containing 50 µL ethanol in 50 mL
disinfected sea water. The mean number of larvae over 24 h was measured. The response
of survival in the zoeal stages was dose dependent. Results showed that the survival of the
larvae treated with different concentrations of 20E was statistically significantly different
(p<0.05) from the control where no 20E was given. A minimum concentration of 20E was
required during early larval stages and a maximum requirement of 20E during later stages of
larval survival of P. pelagicus. Results indicate that 20E plays a major role in regulation of P.
pelagicus larval survival. Further experiments should be done to illuminate the effect of
different dosage on the survival and larval development when larvae are reared in large
quantity under hatchery conditions.
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The aim of this study is to observe the reproductive behavior of the marine medaka, Oryzias
dancena, and determine the factors of reproductive behavior to provide useful information for
improving their artificial reproduction techniques. The reproductive behavior of the marine
medaka was observed in laboratory aquaria. Once the experiment began, all of the males
chased the females. The males attempted to stimulate the urogenital openings of the
females. While chasing a female, a large male would bite a relatively small male’s anus.
Larger males expelled smaller males with biting, and the defeated males were barred from
the female. After the other males were expelled, the remaining male approached and drew
alongside the female. The male’s dorsal and anal fins covered the female’s body. Spawning
began after complete covering took place. Spawning of males and females occurred
simultaneously. The loadings for 2 factors were calculated. The calculation was restricted to
2 factors because these 2 factors explained about 81% of the total common variance
(P<0.05) and the following factors possessed no practical significance. Two movements
(biting, expelling) had high positive values for factor one. This factor related a male’s
defensive behavior to courtship behavior and spawning, and explained 23.1 % of the total
common variance (P<0.05). The second factor had high positive values for chasing,
rejection, covering, and parallel swimming. This factor related a male’s courtship behavior
and female’s defensive behavior to spawning, and explained 59.7 % of the total common

variance (P<0.05). This research provided basic biological data for the conservation of this
species and useful information for improving their artificial reproduction techniques.
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In recent years, kisspeptins encoded by kiss genes have emerged as potent regulator of
reproductive function in vertebrates. The experimental fish, chub mackerel expresses kiss1
and kiss2 genes in the brain and exhibits sexually dimorphic expression profiles during
seasonal gonadal cycle. In addition, in females both kiss1 and kiss2 are highly expressed in
the brain during final oocyte maturation and ovulation. Pharmacological evaluation of
synthetic kisspeptin peptides revealed that Kiss1 pentadecapeptide (Kiss1-15) but not Kiss2
dodecapeptide (Kiss2-12) induces spermiation in sexually immature adult male chub
mackerel (2 year old). In the present study, we evaluated the potency of kisspeptin peptides
to accelerate pubertal process in male chub mackerel (0 year old). The test agents were
applied through subcutaneous injection at a dose of 250 ng/g body weight for three times at
an interval of 2 weeks. All experimental fish were sampled on 42 nd day post-treatment.
Results indicated a significant increase in gonadosomatic index (GSI) values (%) of Kiss1-15
treated fish (0.14) in comparison to control (initial, 0.06; final, 0.09), Kiss2-12 (0.06), and
gonadotropin-releasing hormone analogue (GnRHa, 0.09) treated fish. Interestingly, 66.7 %
of Kiss1-15 treated fish exhibited histological presence of spermatozoa in the testes with
only 28.6 % of GnRHa treated fish showing spermatozoa in the testes. These results
suggest possible application of Kiss1-15 peptides for accelerating pubertal process in male
chub mackerel. Future studies on the gene expression analyses of brain GnRH, pituitary
gonadotropins, and circulating sex steroids in the experimental fish will help to clarify the
mechanism of action of test agents.
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This study aimed to investigate the growth performances and estimation of genetic
parameters for growth traits of climbing perch appropriating for culturing in Chiang Mai.
Climbing perch used in this study were collected from Kalasin, Chiang Mai and Nakhon Si
Thammarat and cultured at Chiang Mai. Data of body weight and body length were test for
performance and genetic parameters were estimated by REML at 15, 45, 75 and 105 days
of age. The results of average weight and body length at 15 days of age were non-significant
(p> 0.05) whereas at 45, 75 and 105 days of age were significant (p<0.05) which Nakhon Si
Thammarat was the highest. Heritability of body weight at 15, 45, 75 and 105 days of age
were 0.63 0.61 0.54 and 0.65, respectively while body length were 0.53 0.61 0.58 and 0.55,
respectively. The results of all heritability of growth traits indicated the possibility to improve
genetic by selection.
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The giant river catfish Sperata seenghala, locally known as “Guizza Air” has significant
aquacultural and conservational values. However, the fish is considered to be critically
endangered due to environmental perturbations and man-made hazards in aquatic habitats.
In order to conserve the species from extinction, an experiment was undertaken to develop a
suitable technique for breeding and seed production of guizza in a controlled nursery rearing
system. Nine ponds, each covering an area of 0.012 ha and a depth of 0.8 m were used for
the experiment. Three different treatments were evaluated at varying stocking densities with
three replications per each. Fry produced from natural propagation of guizza stocked at
100,000/ha was defined as treatment-1 (T1), 150,000/ha as treatment-2 (T2) and 200,000/ha
as treatment-3 (T3). At stocking, all fry were of the same age and batch, with mean length
and weight of 1.74 ± 0.27 cm and 0.20 ± 0.03 g, respectively. Fry in all the experimental
ponds were reared with SABINCO commercial nursery feed (32.06% crude protein) for the
first 14 days and starter-I feed (31.53% crude protein) for days 15 to 56. The physicochemical parameters and plankton population of water in the ponds were within suitable
range for culturing the fish. Growth (final weight, final length, weight gain, length gain and
specific growth rate) and survival of fingerlings were significantly higher (P<0.05) in T1 than
that in T2 and T3, respectively. Feed conversion rate was significantly lower in T 1 and
increased from T2 to T3. Significantly higher number of fingerlings was produced in T3
followed by T2 and T1, in that decreasing order. In spite of this, consistently higher net
benefits were obtained from T1 than from T2 and T3. Overall, highest growth, survival,
production and benefits were obtained from T 1 where stocking density of fry was 100,000

fry/ha. Therefore, of the three stocking densities tested, 100,000 fry/ha appears to be the
most suitable for nursing and rearing of S. seenghala fingerlings for 8 weeks in nursery
ponds. These results represent the first successful attempt to produce quality seeds from a
highly endangered Bagrid catfish under captive rearing condition.

S7-19
INITIAL SCREENING FOR ANTIBACTERIAL ACTIVITY OF CRUDE
EXTRACTS FROM VARIOUS MARINE ORGANISMS IN WEST CENTRAL
PHILIPPINES
Marie Johanna Cuadra1, Karlo H. Primavera2, Rica Cainglet2, Nathaniel C. Anasco3, Rex Traifalgar4,
1
1
Mark Arboleda and Wilfredo L. Campos
1

Div. of Biological Sciences, CAS; 2Dept. of Chemistry, CAS;
Inst. Marine Fisheries & Oceanology, CFOS; 4Inst. of Aquaculture, CFOS
University of the Philippines Visayas

3

The Philippines has been identified as an area rich in marine species (Carpenter and
Springer 2005) and the potential for similarly diverse natural bio-active compounds is also
high. The objective of this study is to screen various marine organisms from the Visayas
region for potential antibacterial properties. Twelve species, including seven (7) sponges:
Xetospongia sp2, Clathria sp., Phyllospongia lamellosa, Haliclona sp., Hyrtios sp., Pink
Sponge, Xestospongia sp1, three (3) algae Kappaphycus alvarezii, Kappaphycus sp. and
Padina australis, the anthozoan Sarcophyton sp and the bivalve Paphia undulata were
chemically processed. Crude extracts were screened for antibacterial activity using the
Kirby-Bauer disk diffusion assay on seven pathogenic bacteria namely Staphylococcus
aureus, methicillin-resistant Staphylococcus aureus, Enterococcus faecalis, Salmonella sp.,
Bacillus subtilis, Micrococcus luteus and Enterobacter aerogenes. Among the species of
algae tested, Padina australis showed inhibition for the most number of pathogenic bacteria
tested, although the observed zone diameters were rather small (< 8.0) (3) – Salmonella sp.
and methicillin-resistant Staphylococcus aureus at 100 ppt extract concentration and
Enterobacter aerogenes, Enterococcus faecalis and Salmonella sp. at 150ppt and 200ppt
extract concentration. Among the sponges, Xetospongia sp2 (inhibited every test bacteria at
100ppt, 150ppt and 200ppt concentrations), Hyrtios sp (inhibited every test bacteria except
M. luteus at 100 ppt, 150 ppt and 200 ppt concentrations) and Xetospongia sp1 (inhibited
every test bacteria except S. aureus at 100 ppt, 150 ppt and 200 ppt concentrations),
showed the highest anti-bacterial activity, with P. lamellosa showing some inhibition as well.
Inhibition zone diameters were highest for Xetospongia sp2 (16-23 mm at 100 ppt; 22.3-27.0

mm at 200 ppt). Xetospongia s1 and P. lamellosa had the next highest bioactive potential.
Sarcophyton sp. and Hyrtios sp. showed less activity, but nevertheless showed some
bioactivity as well. These results show that some marine organisms, especially sponges,
have bioactive properties that can be potential antibacterial agents. Future activities will
focus on more in-depth chemical analysis of extracts from these species, including
determining the minimum inhibitory concentration (MIC) for each extract, continuing
bioassays and proper taxonomic identification.
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This study established and characterized a new cell line (MAF) from the fin of blunt snout
bream (Megalobrama amblycephala), a freshwater fish cultivated in China. MAF cells
proliferated well in medium 199 supplemented with 10% fetal bovine serum at 28°C, and
have been subcultured more than 95 times in almost a year. MAF cells were revived at 90–
95% viability after 3–6 months of storage in liquid nitrogen. Karyotyping indicated that the
modal chromosome number of MAF cells was 48. The MAF cell line consisted predominantly
of fibroblastic and epithelial-like cells from M. amblycephala, which was confirmed by
immunofluorescence and mitochondrial 12s rRNA sequencing. Viral susceptibility tests
showed that MAF cells were susceptible to infection by snakehead rhabdovirus, spring
viremia carp virus and channel catfish virus, which was demonstrated by the presence of a
severe cytopathic effect and viral titers. Bacterial cytotoxicity studies showed that
extracellular products from Aeromonas hydrophila were toxic to MAF cells. Cu 2+ was also
cytotoxic to MAF cells, and the 24 h-IC50 value was 144.48 μmol/L. When MAF cells were
transfected with pEGFP-N1 plasmid, bright fluorescent signals were observed, and the
transfection efficiency reached up to 5%. These results suggest that the MAF cell line may
provide a valuable tool for studying virus pathogenesis, as well as cytotoxicity testing and
genetic manipulation studies.
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The TNF superfamily B cell activating factor (BAFF) is a central cytokine in several
pathogenesis. A BAFF gene has been cloned from grass carp (Ctenopharyngodon idella),
analyzed its structure, and investigated its expression pattern in various tissues after
Aeromonas hydrophila and Aquareovirus infection. The grass carp BAFF (gcBAFF) cDNA
sequence contains 1,720 bp with an open reading frame of 804 bp encoding 267 amino acid
residues. The protein encoded by gcBAFF contains a predicted transmembrane domain of
23 amino acids, three conserved cysteine residues and a long D-E loop, which are identical
to the BAFFs from other species. Phylogenetic analysis shows the gcBAFF is most closely
related to other teleost BAFFs with the highest similarity to zebrafish. RT-PCR analysis
shows the gcBAFF transcript is expressed in a wide range of tissues with the highest
expression in skin and spleen. Upon induction by A. hydrophila and Aquareovirus, its
expression is significantly up-regulated in gill, liver, kidney, spleen and skin as compared to
PBS injected fish. The association of increased BAFF expression after bacterial and viral
infections suggests that it plays a potentially important role in immune system of fish.
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Calanus sinicus (Copepoda: Calanoida) has a key role in the dynamics of marine food web
and also on fish recruitment in the west Pacific Ocean, particularly in the Yellow Sea, the
East China Sea and the coastal waters of Japan. The spatial distribution of this copepod can
be traced further south such as north and west of Taiwan, Hong Kong, Hi-Nan Island and
Vietnam. To understand the mechanism of how this key species distributes spatially and
temporally, two long-term monitoring programs of the planktonic copepods have been
conducted since 1998. The spatio-temporal distribution pattern of this copepod in the studied
areas showed a clear relationship between the intrusions of cold-water mass of the China
Coastal Currents (CCC) during the northeast monsoons into north and west Taiwan thus
transporting this copepod further south with high concentrations. Calanus sinicus can be
considered a biological tracer of CCC during NE monsoon originating from the Yellow Sea
and the East China Sea to the north and west of Taiwan and further south up to Hong Kong,
Hi-Nan and Vietnam.
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In vertebrates, including teleosts, the pivotal hierarchical factor in the central control of
gonadotropin secretion is the hypothalamic decapeptide gonadotropin-releasing hormone
(GnRH), which dictates the release of follicle-stimulating hormone (FSH) and luteinizing
hormone (LH) from pituitary gonadotropes. The experimental fish, chub mackerel is one of
the most important commercially exploited fish in Japan; wild-caught fish are being used for
aquaculture production in sea pens at southwestern Japan. However, vitellogenic females
fail to undergo final oocyte maturation and ovulation in captivity due to an endocrinological
dysfunction associated with a lack of spontaneous LH surge. Therefore, characterization and
understanding of neuroendocrine pathways acting via brain-pituitary-gonad (BPG) axis is
critical to clarify the reproductive dysfunction in this species. In recent years, kisspeptins
encoded by Kiss1 gene have been shown to act as an upstream endogenous regulator of
GnRH neuron in mammals. The chub mackerel brain expresses the two Kiss genes (kiss1
and kiss2) and exhibits sexually dimorphic expression profiles during seasonal gonadal
cycle. In the present study, we evaluated the biological function of kisspeptin peptides to
regulate the transcriptional activity of gnrh1 (hypophysiotropic GnRH form in this species),
fshβ and lhβ in immature stage of adult chub mackerel (2+ years old). Synthetic peptides of
kiss1 pentadecapeptide (kiss1-15) or kiss2 dodecapeptide (kiss2-12) at a dose 100 ng were
administrated into the intracerebroventricular (i.c.v.) region and brains were sampled on 6
and 12 h post-injection. The mRNA expression levels were quantified using real-time PCR
method. I.c.v. administration of kiss2-12 but not kiss1-15 evoked significant elevations in
fshβ and lhβ mRNA levels at 12 h post-injection in comparison to saline injected control in
both sexes. On the other hand, in female, the transcription level of gnrh1 decreased by both

kisspeptin peptides at 12 h post-injection. However, kiss2-12 showed more activity in
comparison with kiss1-15. No variation was observed in male fish. These results suggest
that kiss2-12 is likely to play a dominant role in the regulation of the BPG axis in this species.
Future studies on the effect of administration of kisspeptins on FSH and LH secretion;
localization analysis of kisspeptin receptors and GnRH1 cells will help to clarify the
kisspeptin systems in this species.
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Pepsinogens could be activated into pepsins under the condition of gastric acid, which take
an important role in primary digestion of food proteins in stomach. The full length cDNAs of
three pepsinogen genes, PG A1, PG A2 and PG C in the mandarin fish Siniperca chuatsi
were obtained in our previous work. To further understand the expression pattern of these
pepsinogens, pepsinogens mRNA expression levels and pepsin activities during the early
developmental stage (0-22 dph, days post hatching) were analyzed by real time PCR and
biochemical measurement. The results showed three pepsinogens mRNA were firstly
detected at the 8 dph, then kept a rising tendency. Both PG A1 and PG A2 mRNA expressed
at a higher level during developmental stages, while PG C mRNA was lowly expressed.
Pepsinogen genes expression before 13 dph was probably from non-gastric tissues since
gastric glands in stomach has not been fully formed. A low level of pepsin-like activity was
detected during 0-8 dph before the emerge of gastric gland and even expression of
pepsinogen genes, maternal effect or other homolgous aspartic proteinases was proposed
to account for this. Late, the pepsin activity underwent a rapid rising after 8 dph, which was
consistent with the inception of pepsinogens mRNA expression.
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Farming giant freshwater prawn (Macrobrachium rosenbergii) has been facing a number of
issues related to low productivity individual growth rate, vulnerability to diseases, larval
mortalities, etc. for the past few years, one of the most notable reasons for these being the
poor quality of culture stock, which have been cycled over several generations. In contrast to
the domesticated stocks, giant freshwater prawn sourced from wild populations have known
to be more hardy and disease resistant, performing better in culture ponds. A study was
undertaken to compare different wild prawn strains from two locations in India namely,
Kerala (KR) and Orissa (OR), a cultured stock from Andhra Pradesh (AP), which had been
farmed for over 20 years since its parent stock was brought from Vembanad Lake in Kerala,
and three combinations of diallel crosses and their reciprocal crosses KROR, APKR, APOR,
ORKR, KRAP and ORAP. Giant freshwater prawn broodstock were brought to the prawn
hatchery at College of Fisheries, Kochi and base populations of pure-bred and cross bred
strains were developed by paired matings to evaluate various economic characters like
growth, disease resistance, meat quality, pigmentation, larval rearing period etc. Here we
report the results of a study challenging M.rosenbergii juveniles from the two wild strains, a
cultured strain, and their diallel crosses with Enterococcus aerogens. Healthy uniform sized
juvenile prawns (mean weight of 2.5 ± 0.25g) were injected with aliquot of stock and serially
diluted bacterial inocula at the rate of 125 µl, while control (T 0) animals were injected with
125 µl sterile physiological saline. The animals were continuously observed every 3 h for the
next 48 h for lethal concentration (LC-50). After six h prawns were collected from each tank
and haemolymph was drawn by using 1 ml syringe and haemocytes were counted with
haemocytometer. Prophenoloxidase (PPO) activity in hemolymph samples was determined
using L- dihydroxy phenyl alanine (L-DOPA) as a substrate. From the study it was found that

KR and KROR suffered minimum mortality with the highest total haemocyte count (THC),
while maximum mortality and lowest count were observed in APKR. PPO was maximum for
population KROR followed by KR and the least for APKR. The results of the study would be
useful in the ongoing efforts to develop a superior strain of M. rosenbergii by combining the
desirable traits from various strains through selective breeding.
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Much attention has been focused on indole alkaloids owing to their potential utility and
significant biological activity, including cytotoxic, antiviral, antimicrobial, and antiinflammatory. A variety of marine sources including sponges, tunicates, red alga, and
symbiotic bacteria have been shown to generate indole alkaloids, which represent the
largest number and most complicated of the marine alkaloids. The alkaloids obtained from
marine organisms frequently possess novel frameworks while in other cases terrestrially
related compounds clearly exist. Their structure elucidation, chemical modification, and
synthesis have received a great deal of interdisciplinary attention from areas of research
other than chemistry and include pharmacology and medicine. In the course of our study on
the chemical investigation of marine organisms, we found indol alkaloids from the
Micronesian sponge Hyrtios sp. collected in Chuuk State, Federated States of Micronesia.
Bioassay-guided separation of the crude extracts using various chromatographic techniques
yielded two new indole alkaloids together with known 5-hydroxyindol alkaloids from the
extracts of Hyrtios sp. Their structures were elucidated on the basis of mass spectrometry
and detailed 2D NMR spectroscopic data. The isolated compounds were evaluated for their
inhibitory activities against ICL of C. albicans. The inhibitory potencies, expressed as IC50
values, of the tested compounds are compared to that of a known ICL inhibitor, 3nitropropinate. The preliminary structure–activity relationship, to elucidate the essential
structure requirements for the inhibitory activity, will be described.
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Marine Natural Products Laboratory, Korea Institute of Ocean Science and Technology, Korea
yjlee@kiost.ac

A novel petrosiacetylene analog (petrosiacetylene E) has been isolated from the Korean
marine sponge Petrosia sp., along with petrosiacetylene A, B and C. Their structures were
elucidated on the basis of spectroscopic methods and the stereochemistry of the new
compound was determined by using the modified Mosher’s method. The cytotoxicity of all
isolated compounds against five human tumor cell lines (NCI-H23, PC-3, ACHN, NUGC-3
and HCT-15) was determined to compare the activity of the new compound petrosiacetylene
E, with those of other petrosiacetylenes. Petrosiacetylene E showed higher toxicity than
petrosiacetylene A and C against the five cancer cell lines tested. In addition, these three
petrosiacetylenes showed the highest activity against NCI-H23 cells and the lowest activity
against HCT-15 cells; the IC50 values against HCT-15 were more than two times higher than
those against NCI-H23 in each case. These variations could be explained by the mode of
cytotoxic action of petrosiacetylenes. It is well-known that allylic or propargylic alcohol
undergo oxidation to form α,β-unsaturated carbonyl compounds catalyzed by alcohol
dehydrogenase or CYP2E1 in the biological system. These carbonyl compounds are very
reactive metabolites which can undergo conjugate addition with various nucleophiles, e.g.,
glutathione or cysteine. Petrosiacetylenes can also be metabolized to corresponding α,βunsaturated carbonyl compounds and the metabolite of petrosiacetylene E might have an
additional unsaturated carbonyl moiety at C-16, which might implicate the increased activity
of this compound. Cell type-dependent sensitivity of petrosiacetylenes could be explained by
the different CYP2E1 activity levels of each cancer cell line. It has been reported that among
the cancer cell lines we have tested, NCI-H23 exhibits the highest CYP2E1 expression and
HCT-15 exhibits the lowest. The order of CYP2E1 expression is in agreement with the order
of CYP4502E1 expression. This concurrence might also suggest that active metabolites of
petrosiacetylenes are corresponding α,β-unsaturated ketone compounds formed by
metabolic oxidation.
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ISOLATION AND CHARACTERIZATION OF ANTIMICROBIAL
MACROLACTINS FROM A MARINE BACTERIUM Bacillus subtilis
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A bacterial strain 109GGC020, showing good antimicrobial activity, was isolated from a
marine sediment sample collected from Gageocho, Republic of Korea and identified as
Bacillus subtilis based on a 16s rRNA sequence analysis. The strain was cultured under
optimum growth conditions to yield 3 new and 4 known secondary metabolites. These
metabolites were confirmed by extensive 1D, 2D NMR and high-resolution ESI-MS data
analyses to have the structures of new macrolactin derivatives, kiostolactins 1–3, and known
macrolactins A (4), B (5), F (6) and W (7). The absolute stereochemistry of 1–3 was
assigned based on coupling constant values, chemical derivatization studies, and a literature
review. The new macrolactin derivatives 1–3 displayed good antibiotic properties against
both Gram-positive (S. aureus, B. subtilis, and B. cereus) and Gram-negative (E. coli, S.
typhi and P. aeruginosa) bacteria with minimum inhibitory concentration (MIC) values of
0.02–0.05 μM. Furthermore, the antifungal activities of 1–7 were evaluated against crop
devastating fungi and found to inhibit mycelial growth of A. niger, B. cinerea, C. acutatum, C.
albicans and R.solani with MIC values of 0.04–0.3 μM.

S7-30
DEVELOPMENT OF CRYOPRESERVATION PROTOCOL OF
SPERMATOZOA OF AN ENDANGERED CAT FISH, Horabagrus nigricollaris
FROM THE WESTERN GHATS, INDIA
*Rajani Vadthya, Basheer, V.S,** Dinesh, K***, Sungchul C. Bai**** and Kumar Katya****
*SVVU Krishi Vigyan Kendra, Mamnoor, Warangal District, Andhra Pradesh, India
**
National Bureau of Fish Genetic Resources, Cochin Unit, Kochi, India
***
Kerala University of Fisheries and Ocean Studies, Kochi, India
****
Pukyong National University, Busan, Korea
*rajanivadthya@gmail.com

In order to develop gene banking techniques aimed at conserving the critically endangered
black collared yellow catfish of the Western Ghats, Horabagrus nigricollaris and popularize
this species in the aquaculture scenario, a study on developing protocol for cryopreservation
of spermatozoa was undertaken. Screening of four extenders (coded A, B, C and D)
containing NaCl, KCl, CaCl2, NaHCO3, KH2PO4, MgSO4.7H2O, Na2HPO4 and Glucose at
various proportions, were carried out systematically. Matured fishes weighing 150-200 g size
were given ovaprim (Glaxo) injection @ 0.2 ml/kg body weight. Milt was collected by gently
pressing the belly. The quality of milt samples was analyzed for the spermatocrit value,
sperm density, pH, motility score and time and the values obtained ranged from 57.8 to
59.8%; 16.5 x 109 to 20.9 x 109 spermatozoa/ ml of milt; 7.2 to 7.4; 4+ to 5+ and 30 to 70
seconds respectively. The milt was cryopreserved with four extenders and 10% DMSO as
cryoprotectant. The ratio of milt and diluent was 1:4. Samples were equilibrated at 0°C ± 4°C
on ice for 10 minutes, vaporized over liquid nitrogen fumes for 10 minutes and finally stored
in liquid nitrogen. Stored milt samples were thawed and utilized to fertilize the eggs. Quick
thawing procedure (27°C ± 2°C for 7 seconds) was followed. A French straw containing
0.5ml milt was used to fertilize 200 eggs approximately. Average fertilization rate was 30.3 ±
2.8% for extender- A against 35.8±0.4% for the control. Mean hatching rate was 35.0±4.7%
for extender - A and 41.6±4.4% for the control.

No significant difference in fertilization

success was found between cryopreserved milt and fresh milt. This is an initial trial of
developing cryopreservation protocol for this fish and more fertilization trials are required for
establishing a gene bank for this fish. Viable hatchlings were produced from cryopreserved
milt and matured eggs, indicating the feasibility of establishing a cryopreservation protocol
towards conserving this critically endangered species.

S7-31
GENETIC VARIABILITY OF WILD HORSESHOE CRABS (Tachypleus gigas)
FROM WEST COAST OF PENINSULAR MALAYSIA
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Understanding genetic diversity of wild stock of any species is of paramount important for
implementing various conservative measures towards sustainable fishery. In recent
decades, molecular markers have been utilized as promising tools to determine the genetic
variability of wild and cultured species. Due to an extensive biomedical application of
horseshoe crabs blood, their wild stock is being over harvested in recent decades. Hence,
an attempt was made to explore the genetic diversity of four wild populations of Malaysian
horseshoe crabs (Tachypleus gigas) using 18 microsatellite loci, samples were collected all
along the nesting grounds in west coast peninsular Malaysia. A total of 90 alleles were
detected. Mean allelic richness (A r), observed (Ho) and expected heterozygocity (He) were
determined. Almost all loci showed polymorphism and significant departure from HardyWeinberg equilibrium (P<0.05).

Inbreeding coefficient (FIS) value showed restricted

migratory pattern of crabs between South west and North West populations. Information
generated in this research would be helpful for sustainable broodstock horseshoe crab
fishery in Malaysia.
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GENES IDENTIFICATION OF A BLUE MARINE SPONGE
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A blue marine sponge, Xestospongia sp. has proven as a source of high potent anticancer
compounds, renieramycins. Many scientists pay attention to develop these compounds as
new anticancer agents. Sponge cell culture is a promising alternative for renieramycins
production rather than complex and expensive chemical synthesis. Therefore, biosynthetic
pathways and gene regulation are essential data for sponge genetics improvement to
increase yield of target compounds. In this study, we analyzed high-throughput expressed
sequence tag (EST) sequences by pyro- sequencing using a GS- FLX sequencer. Based on
sequencing data of 26,391,619 nucleotides, 1,188 isotigs containing 969,124 nucleotides
were obtained from assembly program. Analysis all of those isotigs by BLASTX program
found 992 isotigs (84%) exhibited genes in GenBank database. This included 35 isotigs (3%)
matched mitochondrial genes, 55 isotigs (5%) matched ribosomal genes, 130 isotigs (11%)
matched unknown function and 772 isotigs (65%) matched other genes. Of the transcripts
obtained in this species, we found a number of immune- related and natural product
synthesis- related genes. The immune- related genes included tyrosine- protein kinase Ferlike, transcription factor CP2- like, tyrosine- protein kinase Src42A- like, tyrosine- protein
kinase ITK/TSK- like and stress- induced -phosphoprotein 1- like gene (8 isotigs). The
natural product synthesis- related genes included stress- induced- phosphoprotein 1- like,
peroxiredoxin- 5, peroxiredoxin- 6- like and ephrin type- A receptor 4- like gene (4
isotigs).These transcripts are also potentially useful for development of molecular method to
produce the target compound.

S7-33
THE APPLICATION OF COCONUT WATER FOR SPERM EXTENDER IN
SLENDER WALKING CATFISH (Clarias nieuhofii)
*
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This is the first report on the use of coconut water as semen extender in slender walking
catfish, Clarias nieuhofii. The study was aimed to compare coconut water extender with the
standard extenders for fish semen preservation. Five semen extenders were used; coconut
water, calcium-free Hanks' balanced salt solution (Ca–F HBSS), trisodium citrate, Modified
TSU 1 (the mixture of coconut water with Ca–F HBSS, 1:1) and Modified TSU 2 (coconut
water mixed with trisodium citrate,1:1). Fresh semen was diluted 1:10 with sperm extenders
and motility and viability rates were subjectively estimated at 0, 12, 24, 36, 48, 60, 72, 84, 96
and 108 hrs after cold storage at 4-6ºC. The result showed that 12 hr after cold storage,
semen diluted in all extenders maintained good motility and viability. The rates of motility
and viability were more than 50% and 90% respectively, except coconut water showed
22.7±2.5 % of motility rate. At 24 hr, semen diluted in Ca–F HBSS, Modified TSU 1 and
Modified TSU 2 showed significantly higher motility rates than coconut water and trisodium
citrate. At 48 hr after cold storage, modified TSU 1 showed significantly highest motility
(25.7±1.2%) and viability rate (91.3±1.5%). This suggested that the coconut water only is not
suitable to preserve the slender walking catfish sperm but the combination of coconut water
with Ca–F HBSS (1:1) kept at 4-6 ºC for 48 hr is a preferred extender. However, motility and
viability decreased as the period of storage increased.

S7-34
EXTERNAL CHARACTERISTICS, GENETIC DIFFERENCE AND GROWTH
PERFORMANCE OF Pangasianodon hypophthalmus, Pangasius bocourti
AND THEIR HYBRID
Kriangsak Mengumphan* Pawinee Keller and Doungporn Amornlerdpison
Faculty of fisheries technology and aquatic resources, Maejo University, Chaing Mai, Thailand
kriang1122sak@gmail.com

The juvenile Striped Catfish (Pangasianodon hypophthalmus), the Asian Catfish (Pangasius
bocourti) and their hybrid (male of P. bocourti x female of P. hypophthalmus) were identified
by the external characteristics due to the external characteristics are quite similar. It was
found that the Striped Catfish showed a small head-width, long length of maxillary and
mandibulary barbells, long body length and three black lines on the body. The Asian Catfish
displayed a greater head-width than both the Striped Catfish and their hybrid. Also noted in
the Asian Catfish was a thick anterior snout, wide width of body and spine shape of pectoral
fin. Their hybrid showed the same external characteristics as the Striped Catfish except for
the tooth and palatal tooth bands which were both longer than the Striped Catfish. The 15
fish were used and categorized by Amplified Fragment Length Polymorphism (AFLP) using
the primer of 12 combinations. A total of 679 DNA bands were found and these possessed
569 polymorphic bands. Additionally, the polymorphisms revealed a range of 45-100%.
Interestingly, the specific DNA bands of Striped Catfish, the Asian Catfish and their hybrid
were found to be at 280, 440 and 620 bps, respectively. From the phylogenic dendrogram,
the genetic distance could be separated into 2 groups. The first group differentiated Striped
Catfish from Asian Catfish and their hybrid, having a coefficient of 0.70. The second group
differentiated Asian Catfish from their hybrid, having a coefficient of 0.59. These results
provide information for the identifiable distinctions between the 3 species in the Pangasiids
family. Three catfish species were further cultured in cages for 90 days. The highest rates of
growth were exhibited in the Striped Catfish, followed by the Asian Catfish and their hybrid
and there were significant differences between species (p<0.05).

S7-35
THE TRANSCRIPTOMIC RESPONSES OF TILAPIA IN
LOW TEMPERATURES
Peng Hu* and Liangbiao Chen*
Department of Fisheries and Life Science, Shanghai Ocean University, China,
lbchen@shou.edu.cn

Tilapia Orechromis aureus is an economically important farmed fish. However, its high
sensitivity to low temperatures frequently results in heavy farming losses during overwintering. To better understand the molecular mechanisms responsible for cold induced
death we perform a comprehensive transcriptome analysis across nine tissues of the O.
aureus under normal (28℃), cold (18℃) and hardly cold (9℃) temperatures. Gene
expression profiles of about 20,000 genes are deduced from the deep sequencing data and
pathways responding to cold stresses are delineated. We found tilapia brain contained the
largest number of altered genes in 9℃. The expression profiles are also compared to those
deduced from a cold-tolerant species, the common carp. We identified three biological
processes that are showed opposite directions of changes between the two fishes. The
differences may provide new insights in identifying the genetic liaisons causing the lethality
of the fish in cold.
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THE EFFECTIVITY OF ARTIFICIAL REEF MADE OF COCONUT SHELL AS
FISH AGGREGATING DEVICE ON SERIBU ISLAND
Roza Yusfiandayani
Lecturer of Marine Fisheries Management and Technology Department, Faculty of Marine Fisheries
and Technology, Bogor Agricultural Univerisity

Artificial reef is an artificial habitat which is created to resemble the characteristics of natural
reefs to improve the community of coral reefs that have been damaged in natural waters
ecosystem. The effectiveness of artificial reefs made of coconut shell is observed during the
period of March 2012 until May 2012 in the waters of Pramuka island, Thousand islands,
Jakarta. The method used was experimental method, where bubu tambun is used to capture
the specimen that will be analyze for it’s level of gonads maturity. At the artificial reefs site,
the observations is done with the visual census method with 2 extents i.e. 1 meter and 2
meter that would later be analyzed for it’s index of diversity (H’), index homogeneity (E) and
the dominance index (C). The results showed on artificial reefs observation shows that 10
family with 13 species are dominant to stay while in the natural coral reef consists of 8
family with 25 described species. For caught specimen, it consists of 10 families
(Pomacentridae, Balistidae, Chaetodontidae, Holocent, Labridae, Scaridae, Siganidae,
Xanthidae). With the level of gonad maturity as such : TKG I (Immature) 46%; TKG II
(developing) 28%; TKG III (ripening/maturing) 22% and TKG IV (/ripe/mature gravid) 4%.
Artificial reefs with extents observations of 1 meter has a range of diversity index between
1.68 -2.5; whereas uniformity index ranged between 0.68-1.07 and dominance index 0.110.16. While for artificial reefs with extents observations of 2 meters retrieved a range of
diversity index between 1.79 – 2.15; range of uniformity index 0.59-0.90 while the index of
the dominance of 0.09-0.16.

S8-2
APPLICATION PROSPECT OF BIODIESEL FOR MARINE
FISHING BOATS
Xiao Xiaoyun
Department of Rural and Regional Development, Shanghai ocean university, China
s.j-donghai@163.com

With the arrival of the era of low carbon, China faced with great greenhouse gas emission
reduction pressure. China is a maritime power, the energy consumption level and emission
level of ocean fishing areas are both higher. At present, our country is actively research the
saving technology of fishing boat energy and the energy saving product. Biodiesel is a new
type of renewable energy, biodiesel with certain proportion mixing to the ordinary diesel oil
used for fishing boats is a strategic choice coping with the energy crisis and environmental
pollution. In this paper, we has reviewed the characteristics, production and present
application of biodiesel, analyzed the feasibility of biodiesel used for Marine fishing boats,
and put forward the prospect.
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SIMULATING TRANSPORT OF ALGAE SPORES
IN A MARINE AFFORESTATION USING A LAGRANGIAN 3D MODEL
Yun-Ho Kang*1, Hyo-Sang Choo2, Jong-Ahm Shin1 and Cheol Lee3
1

Department of Fisheries Sciences, Yeosu National University, Korea
Department of Environmental Oceanography, Yeosu National University, Korea
3
Division of lnternational Studies, Yeosu National University, Korea
ykang001@hanmail.net

2

A lagrangian 3 dimensional PT (Particle Tracking) model is built to simulate transports of
spores such as Ecklonia cava and Undaria pinnatifida in a marine afforestation. The model is
applied to artificial reefs exposed to strong wind-driven currents in the east coast of Korean
peninsula. This study is undertaken following 3 steps. Firstly, currents and buoy tracking are
measured in the field for flow structure analysis. Secondly, tidal and wave-induced currents,
and wave deformation are represented by using numerical models of EFDC and SWAN.
Thirdly, the PT model is applied to track transport of algae spores, with their average heights
given 1 and 2 m, respectively, while falling velocities 0.1 and 0.5 cm/s based on their size of
100∼300 ㎛. From the results it is shown that wave-induced currents are dominant in the
region, with eddy formed along shallow rocky bottoms. Then, the PT model under tidal
currents shows distance of spore trajectories in a range of 23~547m and duration of
0.07~2.17 hour from release to touching the bottom. Meanwhile, under wave-induced
currents, the model shows distance of 477~1,026m and duration of 0.50~1.94 hour. These
information obtained from the model are important in an effective design of artificial reefs
such that the PT model is expected a useful tool for afforestation managements.

S8-4
FISHING GROUND PREDICTION FOR THE CHUB MACKEREL (Scomber
japonicus) IN THE YELLOW AND EAST CHINA SEA USING GRADIENT
BOOSTING MACHINE
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Scomber japonicus, the Chub mackerel, is widely distributed across Western Pacific and is
one of the most important components of the commercial fisheries in the Yellow and East
China Sea. The spatial distribution of S. japonicus highly associated with the environmental
gradients such as sea surface temperature (SST), which has been reasonedly studied by
previous investigators. And most of the previous studies were carried through using
regression and frequency analyse. It has been shown that those classical statistics models
drawned too many assumptions with the data and could have high bias. In this study, we
examined the correlations of several environmental gradients derived from remote sensing
images and the spatial distribution of S. japonicus using a statistics learning method, the
gradient boosting machine. Results indicates that the suitable fishing ground derived from
the gradient boosting machine has a good accuracy level, which suggests that the proposed
model can be used to predict fishing ground of Chub mackerel in the Yellow and East China
Sea.
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MINI WIND TURBINE FOR NAVIGATION LAMP AS A SOLUTION OF
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One of the prime commodities from Palabuhanratu national fishing port is tuna species. The
types of tuna species are yellow fin tuna, big eyes tuna, albacora tuna, and southern blue fin
tuna. Fishermen in Palabuhanratu often use tuna longline as fishing gear to catch tuna
species. In tuna longline fisheries, the fishermen need a large number of investment and fuel
for tuna longliner. Fuel is one of the important needs in human life, as one source of energy
for household operational activity, industry, transportation, agricultural, and fisheries. In last
6 years, fuel price increased in 2008. The rising fuel price affects the negative effect in all
walks of life. Because of the increasing number of inflation, price of principle needs
increases but in other side people’s income constant. Effects of the rising fuel price in tuna
longline fisheries make a decreasing number of tuna longliner. This condition makes lots of
fishermen lost their job, so unemployment number increased. Fishermen need a solution to
reduce fuel consumption. If fuel consumption reduced, total fixed cost of tuna fisheries will
decrease. A solution that can be done to break the rising fuel price effects is using
alternative energy. Wind is one of the alternative energies. The wind is used to generate a
turbine. The wind will converted into an electrical energy and used for navigation lamps. The
technology can help the fishermen reduce longliner’s fuel consumption. This research has
purposes to find out a solution of the rising fuel oil price sake, to know the amount of
investment if the fishermen use wind turbine to reduce fuel consumption, and to know the
decreasing number of tuna longliner and fishermen during 2007 – 2011. Case study is used
to analyze the rising fuel price. All primary data is derived from questionnaire and interview
and secondary data is derived from literature study. Besides that, financial and technology
aspect are analyzed in this research. The result of this research is the fuel price during 2007
– 2011 increased. The average of the rising fuel price during 2007 – 2011 is 10,31% per

year. Fuel price extremely increase in 2008 and when the fuel price hits the top, the total of
tuna longline fishermen decreased. The average of decreasing number of total tuna longline
fishermen during 2007 – 2011 is 2,35% per year. Wind turbine convert the wind energy into
a electrical energy and it kept in a battery. This energy is used for navigation lamp.
Navigation lamp consists of three LED lamps series (white, red, and green). By using mini
wind turbine with six blade, 0,99% of total voltage of longliner machine for supplying energy
to navigation lamp is replaced by the wind energy. That would reduce the fuel consumption
as much as 248,38 litres if the amount of fuel required is 25 kilolitres per trip and using 85HP
machine . In financial aspect, by using the wind turbine with six blade, tuna longline fisheries
is more feasible, more profitable, and quite effective to reduce fuel consumption. Fishermen
of tuna longline can save their cost about Rp 1.117.726 for fuel consumption. This research
can be used by goverment as a reference of investment to help fishermen’s life. The
goverment can provides tuna longliners with the wind turbine for the fishermen of tuna
longline.
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A MULTIVARIATE APPROACH TO PREDICT CPUE AND STANDARDIZED
FISHING EFFORT USING RING SEINE FISHING FLEET
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The pelagic fishery resources play a significant role in Indian marine fish production. Ring
seine is the most important gear employed for the capturing of small pelagic like sardine,
mackerel and anchovies in the south west coast of India, especially along the Kerala coast.
In Kerala, 98.8% of oil sardine (Sardinella longiceps) and 56% of mackerel (Rastrelliger
kanagurta) landings were contributed from ring seine fishery. Ring seines are contributing
50% of mechanized sector of Kerala which in turn produce 51.6% of total marine production
of the state. However, due to the effect of increased ﬁshing power of the ﬂeets and the
changing nature of spatial and temporal distribution of the ﬁshing effort, assessment of stock
trends based on commercial data of catch and effort requires the standardization of both
effort and catch data. The present study attempts to predict the standardized fishing fleet
using principle component analysis, a multivariate approach, and used the same to correlate
with the catch per unit effort (CPUE) during 2007-2011. The principle component analysis
considered the vessel characteristics viz: age built, length overall, breadth and depth of the
vessel, horse power, length of fishing gear, depth of fishing gear, total number of crew
onboard. The first principal component itself explained maximum of the total variability in the
data for each year and it is used to estimate fishing power and standardized fishing effort.
The study also helps to conquer more heights in the prediction of optimized fishing efficiency
for the small pelagic sector.
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A shrimp trawl design has been developed with features that reduce the potential for
catching certain undersize finfish species, whilst at the same time improving shrimp catching
performance. In other words, making the gear design more species specific. The resulting
new trawl design is referred to as a ‘topless triple shrimp trawl’. As the name suggests, the
cover which is in place to prevent fish herded into the mouth area of the net from rising
upward and escaping over the head rope, was removed from the conventional shrimp trawl
design. This resulted in the nets having a head ropes slightly longer than the footrope. This
is opposed to the conventional arrangement of the footrope being longer than the headrope.
The increased mesh sizes in the upper wings and upper netting panel immediately behind
the headrope crown, serve to encourage the escape of undersize fish species in and around
the mouth of the trawl. The swept area as a result of the combine triple bosom area is large
compare with twin trawl for the same overall net drag. Since shrimps are not known to swim
higher than 20 cm from the bottom of the netting they are not likely going to escape from the
upper panel. For multi-species fisheries where bycatch is a serious problem while trawling
for shrimps, this triple trawl can be the solution.
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DEFORMATION OF NYLON AND COPPER ALOY NET CAGE MODELS
SUBJECTED TO CURRENT VELOCITY
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The deformation and tension of mooring line was analyzed using two small model fish cages
(floating type) in a flume tank experiment, model A was a Nylon netting material with
additional weight sinkers and model B was a copper alloy net cage without additional weight
sinkers, however, the tow cage models have the same weight in water. In this paper, our
study mainly focused on variable netting material, consequently any other components and
dimensions of the two cage models are the same. To focus in netting material is important in
aquaculture industry, which is prevent fish from escape and keep it safe from predation. In
this experiment the deformation of those two models A and B was investigated when
exposed to current velocities 0.1, 0.2, 0.3, 0.4, 0.5 and 0.6 m/s in a flume tank. The
responses of the models by the action of water current were measured using load cell at
mooring line. Additionally, a digitizer was used to determine the displacement of selected
points on netting system. The data that obtained from digitizer help to analyze shape
deformation. Based on the test results, at 0.6 m/s current velocity, it was concluded that:

Copper net cage volume reduction ratio is 10% and the nylon net cage is 30%; The
maximum tension of the mooring lines on copper net cage is 9N, and on nylon net
cage is 6.3N; Finally the copper alloy net has a promise in improving biofouling resistance
and that leads to reduction in net maintenance for the system.
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In this study, as a preliminary research for the development of the towing fish cage for
transporting live fish, the model fish cage was tested in the flume tank. The model cage is
made downsized by 1/20. The tension of model cage and spreading performance of the kite
have been measured. The experiments were conducted with varing the angle of attack of
kite from 20 degrees to 40 degrees in 10 degree intervals and flow speeds from 0.1 to
0.5m/s in 0.1 intervals. The result shows that the resistance of the model cage is increasing
as flow speed up. Especially the higher angle of attack of the kite was applied, the increasing
rate was dominated. In constant flow speed, the reduction ratio of inside volume of the cage
is decreasing up to 30 degrees angle of attack, however the ratio increase at 40 degrees
angle of attack. The optimum operation condition in full scale cage was 2,8knot towing
speeds with 30 degrees kite angle; in this case volume reduction ratio was estimated as
12%.
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Ommastrephes bartramii is one of the most important fishing targets in the Chinese distantwater fishery. Mastering the spatial distribution characteristics of marine resource will
provide a basis for sustainable exploiting and utilizating of resources. In this paper, the
production data of O. bartramii in the waters of 150°-160°E and 38°-48°N in the North Pacific
from August to October in 2011 is used and one fihsing vessel per day (CPUE) is considered
as the abundance index, the geostatistics are used to analyze the spatial distribution
characteristics of CPUE to explore the spatial variability of abundance index of O. bartramii
under the seven spatial scales, i.e. latitudes and longitudes for 10′×10′, 20′×20′, 30′×30′,
40′×40′, 50′×50′, 60′×60′ and 70′×70. The results show that the best spatial autocorrelation
heterogeneity fitting model is exponential model during August to october. Under the small
spatial scales（10′×10′, 20′×20′ and 30′×30′ ）, the spatial autocorrelation heterogeneity
shows the middle level and above, while under the medium scales（40′×40′, 50′×50′, 60′×60′
and 70′×70′）, the spatial autocorrelation heterogeneity shows the low level. The spatial
structure of O. bartramii shows anisotropic, the monthly angle directions during August to
September are northwest-southeast and northeast-southwest respectively, while it has great
change of angle direction in October which may be affected by the marine environment and
the beginning of southwards-migration of O. bartramii owing to maturation. Moreover, the
most suitable scales for abundance index of O. bartramii are further discussed, and the
suitable scales for studying the spatial heterogeneity of CPUE are small scales and 30 '× 30'
shows the most stable one. Finally, combined with the habitating environment and other
factors, the effect on the temporal and spatial variation on abundance index of O. bartramii
are analyzed.
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MANGROVE CLAMS ANODONTIA EDENTULA IN THE COASTAL AREAS
OF THE NORTHEASTERN PART OF CEBU PROVINCE, PHILIPPINES
Corazon P. Macachor, Cecilio S. Baga, Aquilino M. Enriquez,
Christeodoflor A. Ramos and Bonifacio S. Villanueva
Cebu Technological University, Cebu, Philippines
cora_macachor@yahoo.com

The stock assessment of mangrove clams, Anodontia edentula, locally known as “imbao”
was conducted in the northeastern part of Cebu province particularly, Danao and Carmen,
Cebu, as research sites. The body-length frequency measurement, body-weight in catch per
unit of effort of mangrove clams has been assessed from September to November, 2012.
The sampling was done every Sunday until 10 samplings were conducted.

The socio-

economic profile of shell gatherers from the two research sites was likewise investigated.
The body-length frequency measurements of mangrove clams from the two research sites
was 6.5-7.5 cm, and its body-length of 3.0 - 4.0 cm were also gathered by the shell
gatherers of Carmen, Cebu. The body-weight in terms of catch per unit of effort (kg/h) were
analyzed and found to be significantly abundant in the two research sites based on t-test at
5% level of significance. The shell gatherers belongs to the below poverty-lined community
who depended on fishing as means of livelihood with gross income ranging from PhP3,5005,000.00.
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The past two decades have witnessed the emergence of co-management as an approach in
managing coastal resources.

Co-management covers various partnership arrangements

and degrees of power sharing. Pomeroy and Berkes (1997, p. 466) define fisheries comanagement "as the sharing of responsibility and authority between the government and the
community of local fishers to manage a fishery”. Accordingly, “there is a hierarchy of comanagement arrangements from those in which the fishers are merely consulted by the
government before regulations are introduced, to those in which fishers design, implement
and enforce laws and regulations with advice and assistance from the government”. While
many studies look into co-management in a bigger or higher level of government, this case
analysis looks into community-level initiatives towards co-managing coastal resources in
Barangay Sinugbuhan, San Joaquin, Iloilo. Review of previous studies and relevant
documents, key informant interviews and focus group discussions were undertaken to collect
data for analysis. Using key indicators of success identified by Pomeroy and Williams (1994)
and Espectato et al (2012), the following were rated high: enabling policies and legislation,
conflict management mechanism, integrated coastal resource management Plan (ICRMP),
decentralization and delegation of authority. Other indicators were rated medium while
“enforcement of management rules” was rated low. At the outset it was assessed that the
evolving co-management has promising prospects, though more still needs to be done.
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INFLUENCES OF THREE ACCLIMATION CONDITIONS ON THE
SWIMMING PERFORMANCE OF Sciaenops ocellatus AND Acanthopagrus
schlegel
Wang Ping*, F.K.Gui, C.W. Wu, A. Fredheim
Zhejiang Ocean University, Zhoushan, Zhejiang, 316000, P. R. China
wp77319@163.com

The effects of acclimation flow velocity, acclimation time period, acceleration time period and
testing flow velocity on the sustained swimming time of S. ocellatus and A. schlegel were
studied. The Uniform Design method was used in the experiment where a 4-factor and 8level design was applied to S. ocellatus tests and a 4-factor and 7-level design was applied
to A. schlegel tests. The experimental results and theoretical analyses showed that the
acceleration time period has greater effect on the sustained swimming time under stronger
flow velocities than under slower flow velocities. It is suggested that the maximal acclimation
flow velocity had better be less than 1.5 BL•s－1 to avoid significant energy lose of testing
fish. The acclimation time period is recommended not to exceed 60 min though a longer time
may be better for the fish to adjust itself to a new current environment. A well-fit powerfunctional relationship was found between the sustained swimming time and the testing flow
velocity. The sustained swimming time decreases significantly as the flow velocity increases.
The conclusions obtained in this paper may give an important guidance to the testing
approaches of fish swimming performance.
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Blue swimming crab (Portunus pelagicus) is one of the economically important species in
Thailand, fetching high prices because of its popularity among seafood consumers. For the
past decade, blue swimming crab has been heavily exploited and the stock has been
degraded, causing catches to decline. In order to address this problem, a “crab bank”
project, aiming largely to enhance crab recruitment, has been implemented in several
coastal provinces since 2002. Up till now, there has been no proper examination of whether
the initiative is successful and why. We argue that such study, particularly of the ‘step zero’
or pre-implementation stage of crab bank project is essential in understanding factors
contributing or inhibiting success. In this paper, we present the step zero study of two crab
bank projects in Petchaburi province, southern Thailand. Through key informant interviews
and participation observation, we found that there were differences in the preimplementation stage of these projects and other factors affecting their implementation such
as visiting fishermen to observe an ongoing project and agreement to stop fishing on
Buddhist holy day. Learning from this study can be used to design future crab bank projects
and thus help sustain the blue swimming crab fisheries.
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LATITUDINAL SHIFTS IN THE DISTRIBUTION OF COMMERCIALLY
IMPORTANT FISH SPECIES IN KOREAN WATERS DURING THE LAST 30
YEARS: A CONSEQUENCE OF CLIMATE CHANGE
Sukgeun Jung *, Ig-Chan Pang, Joon-ho Lee1; Ilsu Choi, and Hyung Kee Cha
College of Ocean Sciences, Jeju National University, Korea
sukgeun.jung@gmail.com

Sea surface temperatures in Korean waters have increased by approximately 1°C during the
past 40 years, implying possible range shifts of marine fishes and invertebrates. We
analyzed spatially explicit, commercial catch data for 12 major fish species collected from
1984 to 2010 in Korean waters to evaluate and project their range shifts based on climatedriven hydrographic changes simulated by a general circulation model under a climate
change scenario. There were significant relationships between the mean latitude of the catch
distribution and water temperature for seven of the 12 species examined. Our circulation
model projected that temperature stratification in the Korea Strait will disappear by 2030, and
our empirical relationships predicted that the ranges of five of the fish species examined will
shift poleward by 19–71 km from the 2000s to the 2030s. Compared with studies of
demersal fishes in the western North Atlantic and the North Sea, our estimated speeds of
shift in mean latitude of fishes were, on average, slower by factors of 2.3 and 5.7,
respectively. This suggests that the pattern of range shift of marine species can vary
regionally, depending on oceanographic and geomorphologic conditions. International
cooperative research among fisheries scientists from countries throughout the region,
especially Japan and China, is required to more reliably and comprehensively assess and
project the range shifts of fish species. This will provide a scientific basis for the
development of fishery policies and their adaptation to climate change in the western North
Pacific.
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Using the fish egg distribution is the most advantageous to investigate the spawning ground
of the marine fishes. However, the larvae distribution data are used due to the difficulty of
the egg species identification. The larval fish detection probability are largely affected by the
surveying and spawning periods. Thus the probabilities between the larval detection and the
spawning ground estimation of a surveying area can be different because the larvae cannot
be detected by mis-matching the periods even though there is a spawning ground. In this
study, we developed the probabilistic estimation method of the spawning ground. The
probability can be estimated using these input parameters, such as larval detection
probability, annual-mean surveying numbers, and the ratio of the spawning period to one
year. This method is applied to the probability estimation of the Scomber japonicus spawning
grounds using the long-term larvae survey data collected from 1983 to 2012 in the Korean
coastal area. The input parameters used in the model application are the larval detection
ratio, 5%; a ratio of the spawning periods to one year, 10%; and an annual-mean sampling
numbers, 2-3. Based on the model result, the estimated probability of the Scomber japonicus
spawning ground is the 20%, which is four times greater than the probability of the larval
detection in the Korean coastal area. Thus, the survey focused on the spawning period
should be planned (no-more cost method) and the number of the survey should be
increased about once per month if possible (high cost method). This method can be applied
to the probability estimation on the spawning ground of the other marine fishes if the longterm larval surveying data are available.
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USE OF FISHING TECHNOLOGY DATA TO DETERMINE THE STATUS OF
COASTAL FISH RESOURCES IN INDONESIA
M. Fedi A. Sondita
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Bogor Agricultural University, Indonesia
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This paper presents an analysis to identify the status of coastal fish resources in Indonesia
based on dynamics in compositions of fishing boat and fishing gear because of a complexity
in fish landing data due to multi-gear and multi-species features. Since the Indonesia coastal
fisheries are managed in a more or less open-access regime, excessive exploitation of
shallow-coastal fish resources is inevitable. The fishing fleets involved in the fisheries are
dominated by non-powered and small-sized motorized boats equipped with small-sized
fishing gear. Therefore decreasing numbers in these input factors may be used to indicate
whether the fisheries have reached an open access equilibrium (OA). A subset data was
selected from the 22 year fisheries statistics (1990-2011) to represent the nature of coastal
fisheries. A simple analysis indicates some gradual increase in number of boats towards a
steady level followed with a slightly drop in the last few years (See figure below).
Composition of fishing boat and gear prior to the steady level can be used as a proximate
fishing effort of the OA. The OA is likely a natural factor that prevents the fisheries from
being collapsed as long as no substantial incentive provided to promote more fishing effort.
Consequences of such dynamics are discussed from technological and ecological
perspectives. In contrast to specific regulation imposed by fishing authority, understanding
on the OA is likely more effective in controlling excessive fishing effort because fishing
operators will respond accordingly. Application of any technological development to improve
fishing effectiveness should be applied with caution, but certainly more ecological friendly
technology is expected.
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BIOLOGICAL BASIS FOR ESTABLISHING A PROTECTED AREA FOR THE
SHORT NECKED CLAM IN CENTRAL PHILIPPINES
Wilfredo L.Campos and Annabelle del Norte-Campos
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The short necked clam, Paphia undulata, is locally abundant on the west coast of Negros
Island in Central Philippines, where a target fishery has been operating since the 1970s. The
local stock was already considered as overfished as early as the late 90s but the fishery has
continued operations unregulated up to the present. A fishery-independent dive survey was
conducted in 2008-09 to determine their abundance and age distribution patterns in the
fishing ground. The number of clams per m2 was highest in April and August, with a minor
increase in December 2008. Biomass showed the same temporal pattern. Spatially, the
northern portion of the fishing ground showed higher overall densities than the southern
portion, although the mean biomass was more than 2X higher in the latter. Thus, while there
were more clams in the northern part, the larger (mature) clams were more abundant in the
south. These results, together with information from parallel studies on reproductive biology,
are used as basis for proposing the optimum location for a protected area within the fishing
ground.
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Stock enhancement is one of the strategies to recover the declining population of blue
swimming crab (BSC). Seagrass bed can be suitable habitat for the new population of BSC.
BSC distribution was determined in Boonkong Bay, Sikoa District, Trang Province, Thailand.
Red crab traps (26 traps) with 1.5 inches mesh size were used. The data were collected
every 2 months and then analyzed for distribution of BSC in the study areas before and after
stock enhancement by interpolation method in geographic information system. The results
showed that most of the BSC were medium size. The crab density (crab/trap/day) was low in
September and October 2011, whereas it was high in December 2011. After the new stock
was released in February and March 2012, there was a replacement of the new stock in
April and June 2012. Before releasing, BSC were found around the mouth of the bay where
the water level was deeper than that of the seagrass bed. On the other hand, the new stock
was found around the middle of the bay where the BSC were released into the seagrass
bed.
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SOME SUGGESTIONS OF MANAGEMENT
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South China Sea is located in China's southernmost tip, also known as southern China,
tropical, subtropical marginal sea. This paper describes the overview of the South China Sea
fishery resources, elaborated after the founding of the South China Sea fisheries resource
utilization process is divided into the initial development phase transfer (1950 ~ 1959), the
full development phase (1960 ~ 1977), over-development phase (1978 ~1992), the
recession phase (1993 ~ 1999), and then turned to the recovery phase (2000 to
present).Focused on marine fisheries, this paper more detailed description of the status of
fishery resources in the South China Sea. It has its own unique charm, but in the process of
development and utilization, along with many worrying questions. Solve these problems, this
paper puts forward the appropriate management recommendations. First, the development
of lasting and stable water environmental monitoring system to strengthen and improve land
drainage capacity, uncontrolled sewage into the sea is prohibited to protect the marine
environment, to ensure the marine ecosystem. Second, take various measures to protect
fishery resources, for example, to improve and refine the closed areas, closed seasons and
fishing moratorium in the system; strict control of fishing. In addition, actively promote the
fishermen's job transfer, adjust fishing structure to protect the effectiveness of the fishermen.
At the same time, to jointly develop and co-management of the disputed area. Finally, in
order to adapt to international development, China should also strengthen fisheries
modernization, improve fisheries science and technology contents.
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ZOOPLANKTON DENSITY ALONG VERAVAL COAST, GUJARAT, INDIA
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Zooplankton occupies a key position in the pelagic food web as it transfers the organic
energy produced by unicellular algae through photosynthesis to higher trophic levels such as
pelagic fish that are exploited by man. The availability of zooplankton of the right size and at
the right time during the first feeding period of the fish larvae is very critical for the
development of the stock and this is the famous match/mismatch hypothesis of David
Cushing. Hence these organisms play a very important role in modeling the biogeochemical
elements like carbon, nitrogen and phosphorus in the sea. Because of their worldwide
distribution, abundance and dominance, three groups are regarded as the most significant
ecologically as secondary producers, and they are the ciliates belonging to protozoa, the
copepods and euphausiids among metazoan. The study was undertaken along the coastal
waters off Veraval in the depth zone between 15-45m. Data was collected by dedicated
cruises using the Departmental Fishing vessel MFV Sagarkripa (15.5m L OA, 124 hp stern
trawler) and also using hired commercial trawlers and operating in the traditional fishing
grounds off Veraval. Zooplankton samples were collected using a bongonet with 150 µmesh
for collection of zooplankton. Numerical density, the wet weight and the dry weight of
zooplankton were calculated after splitting the samples using a Folsom plankton splitter.
During the project period, a total of 35 bongonet operations were carried out and three
cruises (12 bongonet operations had concurrent radiometer data analyzed at the same
place, where the zooplankton samples were collected). The mean biomass for the total
zooplankton observed during the period of study was 2178±311 nos.m-3. The mean
transparency noted during the period was 4.02±0.23 m. Temperature was found to be the
most significant factor that determined the abundance of the zooplankton along the coastal
waters and the mean temperature observed during the period was 24.53±0.21 0C. The total
suspended solids and total dissolved solids present in water were measured and the mean
values during the period was 0.39±0.08 and 2.12±0.26 gm.lit-1 respectively. The mean
values for nitrate and phosphate concentrations noticed during the study were 3.6±0.17 and
0.47±0.06 µg-l. The mean concentration of chlorophyll observed during the study period was
1.03±0.12 mg-3. Temperature was found to be an important factor controlling the growth of
zooplanktons especially copepods.
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Reliable estimation of natural mortality of fish is critical in stock assessment for fishery
management, but with a greater uncertainty. Sailfin sandfish (Arctoscopus japonicus) is a
commercially important species in the eastern coast of Korea, and one of target species
for the national stock recovery programs. Sandfish catches in Korea began to increase in
the late 1960s, peaking at approximately 25,000 tons in 1971, but collapsed to <1,400 tons
in 1979. In recent years, sandfish catches have shown a low level at <4,000 tons.
Overfishing has been considered to be a main reason of the reduced catches, and a
consensus was established between fishermen and policy makers to preserve the
sandfish stock. To support the development of fisheries management and recovery plans,
we estimated size- and age-specific natural mortality rates as a first step to the stock
assessment of sandfish. The parameters of size-dependent functions of maturity, fecundity
and growth were derived by regression analysis. To estimate size-specific natural mortality
rates of sandfish, we adopted the ‘bigger is better’ hypothesis, i.e., natural mortality rate is
inversely proportional to the body length of fish. Because sandfish spawn only once each
spawning season (total spawner), we applied the age-based Leslie matrix to obtain the
constant of the inverse proportionality to derive size- and age-dependent mortality
rates. Finally, we verified our result by comparing with other published mortality estimates
of

sandfish.
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an average female sandfish at age k matures to participate in spawning, Lk = sandfish
length at age k, Ek = Fecundity of a female at age k, and k = age of sandfish. The constant
of the inverse proportionality of natural mortality was estimated to be
Age-specific instantaneous natural mortality rate was 4.313 yr
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for 0 yr, 1.505 for 1 yr,

1.1097 for 2 yr, 0.956 for 3 yr, 0.880 for 4 yr, 0.838 for 5 yr, and 0.814 for 6 yr. Our

averaged estimate of instantaneous mortality over exploitable sandfish (1 to 6 yr), 1.102
, was greater than 0.482 (Yang et. al., 2009) and 0.3 (Watanabe et. al., 2005) by a
factor of 3. Biases in natural mortality during the early-life stages could significantly
influence our estimates. In the future, we will validate our estimates by comparing the
length distributions derived from simulations based on our results and from local
commercial catches of sandfish.
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FECUNDITY RATE OF SNAPPING SHRIMP (Alpheus sp.) IN CALAPE,
BOHOL: ITS IMPLICATION TO CONSERVATION MEASURES
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Tejada, Stephen Leonard G. Quilario, Jeffrey C. Lajera, Ephraim L. Recomata
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The study was conducted to evaluate the fecundity rate of snapping shrimp in Calape,
Bohol: Its implication to conservation measures. Experimental method was used in the
conduct of the study. There were 20 samples gathered per sampling area. The identified
sampling area was obtained from pre-assessment conducted. Egg density, number of good
and bad eggs, gonadosomic index, fecundity rate and percent viability were gathered. Oneway ANOVA was used and data were analyzed using megastat. Among the three coastal
areas, Barangay Liboron has the highest average of good eggs within two months. Barangay
Calunasan ranks second and San Isidro the last. The bad eggs are also shown in table and
barangay Calunasan has the lowest average number of bad eggs and produces the most
reliable source of good eggs For the remaining two barangays, barangay Liboron has a
higher average length of pistol shrimp than Calunasan but in width, pistol shrimp in
Calunasan is higher than those in Liboron. In gonadosomatic, a higher index is obtained in
Liboron compared to San Isidro. Most of the shrimp gathered in Calunasan has a superior
percent viability and fecundity rate during full moon. There is a sufficient evidence to reject
the null hypothesis since the result indicates that there is a significant difference of the
fecundity rate of snapping shrimp among the coastal areas sampled during the second
month. Majority of the gatherers are encouraged not to trawl during full moon this stage is
known for snapping shrimp to release more eggs.
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IMMUNOSTIMULATORY EFFECT OF METHANOLIC EXTRACT OF
Phyllanthus niruri ON Penaeus monodon (Fab) AGAINST Vibrio harveyii
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Manonmaniam Sundaranar University, Rajakkamangalam -629 502, Kanyakumari District,
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The methanolic extract of P. niruri was prepared by percolation method and supplemented
with pellet diets at three different concentrations (1, 2 and 3%). Then the diets were fed to
PL20 P. monodon for 90 days and the growth performance was determined. The weight gain
and specific growth rate (SGR) of control group was 7.17g and 7.67%, respectively. In various
concentrations (1- 3%) of methanoic extract of P. niruri supplemented diets fed groups, the
weight gain and SGR were ranged from 7.67 to 8.31g and from 7.74 to 7.83%, respectively.
After 90 days of feeding experiment, the shrimps were challenged with V. harveyii, and the
mortality percentage was recorded at an everyday interval up to 21 days. During the
challenge test, the control group displayed 73% mortality within 21 days. But in the
experimental groups fed on 1-3% of methanolic extract of P. niruri displayed 39 – 63% of
mortality within 21 days of challenge experiment.
The

reduction

in

mortality

percentage

of

experimental groups over control group was

Plant extract
concentrations
(%)

CMI

Reduction in
mortality (%)

a

0±0

b

11.04 ± 0.20

Control

11428 ± 175.23

1

10166 ± 141.72

experimental groups (Table 1). During challenge

2

7536 ± 113.28

experiment, the immunological parameters such

3

6031 ± 85.73

ranged from 11.04 to 47.22%, respectively in 1 –
3%

P.

niruri

supplemented

diets

fed

as THC, prophenoloxidase, Respiratory burst,
superoxide dismutase, phagocytic, bactericidal
activities and bacterial clearance ability were
analyzed once in every

c

d

34.05 ± 0.42
47.22 ± 0.56

Table 1. Cumulative Mortality Index (CMI) and percentage
reduction in mortality of shrimp P. monodon. Each value is
a Mean ± SD of three replicate analysis; within each
column, means with different superscript letters are
statistically significant (t-test, P< 0.05 and subsequently
post hoc multiple comparison with SNK test)

10 days intervals up to 21 days. All the tested immunological parameters of experimental
groups were significantly (P< 0.05) increased than control group. The V. harveyii load was
enumerated from the infected shrimp at every 10 days intervals during challenge experiment.
In control group, the V. harveyii load in hepatopancreas and muscle tissues increased from 10 th
to 21st days of challenge test. But in the experimental groups received P. niruri supplemented

diets, the V. harveyii load in hepatopancreas and muscle tissues decreased progressively from
10th to 21st day in all the tested concentrations (1 to 3%).

S10-2
IMMUNOSTIMULATORY EFFECT OF Sargassum wightii
POLYSACCHARIDE – SODIUM ALGINATE IN Penaeus monodon (Fab)
CHALLENGED WITH WHITE SPOT SYNDROME VIRUS
Grasian Immanuel*, Madasamy Sivagnanavelmurugan and Arunachalam Palavesam
Centre for Marine Science and Technology, Marine Biotechnology Laboratory,
Manonmaniam Sundaranar University, Rajakkamangalam-629 502, Kanyakumari District,
Tamilnadu, India.
*gimmas@gmail.com

The present study was carried out to investigate the effect of seaweed polysaccharide sodium alginate on immune activity in shrimp Penaeus monodon challenged with WSSV. For
this, the sodium alginate was extracted from brown seaweed Sargassum wightii and
prepared four different shrimp diets (0% - Control, 0.1, 0.2 and 0.3 %) with the
supplementation of sodium alginate. The prepared diets were fed individually to P. monodon
for 45 days and then challenged with WSSV. During challenge test, the control group
showed 100% mortality within 11 days. But in different concentrations (0.1 - 0.3%) of sodium
alginate supplemented diets fed experimental groups, the mortality percentage recorded was
only from 56 to 78 %, respectively on 21st day of challenge study. The cumulative mortality
index (CMI) was also calculated for experimental groups. The reduction in mortality
percentage of experimental groups over control group was ranged from 45.07 to 64.49 %,
respectively in 0.1 – 0.3 % sodium alginate supplemented diets fed experimental groups.
During

challenge

experiment,

the

immunological

parameters

such

as

THC,

prophenoloxidase, superoxide dismutase, phagocytic and respiratory burst activities were
analyzed every 10 days intervals up to 21 days. All the tested immunological parameters of
experimental groups were significantly (P< 0.05) increased than control group during
challenge experiment. The WSSV DNA from control and experimental shrimps were
quantified by RT-PCR analysis. The positive control group displayed 1.7 x 103 WSSV DNA
copies with in 24.02 threshold cycles (Ct FAM). But in the experimental groups, the WSSV
DNA copies observed was 1873 to 13.7 within 27.08 – 34.14 threshold cycles, respectively
(Fig.1).

Fig. 1. Amplification curve showing 10 fold serial dilutions of standards, control and different concentrations
0.3%) of sodium alginate supplemented diets fed experimental shrimp samples

(0.1 –
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A NOVEL HMGB IN MOLLUSK Crassostrea ariakensis GOULD:
STRUCTURE, PRO-INFLAMMATORY CYTOKINE FUNCTION AND ANTIINFECTION ROLE OF ITS ANTIBODY
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Crassostrea ariakensis Gould is a representative bivalve species and an economically
important oyster in China, but suffers severe mortalities in recent years that are caused by
rickettsia-like organism (RLO). Prevention and control of this disease is a priority for the
development of oyster aquaculture. It has been proven that mammalian HMGB (high mobility
group box) can be released extracellularly and acts as an important pro-inflammatory
cytokine and late mediator of inflammatory reactions. Here, we investigated the functions of
Ca-HMGB (oyster HMGB) and anti-CaHMGB (Ca-HMGB’s antibody) in oyster RLO/LPS
(RLO or LPS)-induced disease or inflammation. Sequencing analysis revealed that CaHMGB shares conserved structures with mammalians. Tissue-specific expression indicates
that Ca-HMGB has higher relative expression in hemocytes. Significant continuous upregulation of Ca-HMGB was detected when the hemocytes were stimulated with RLO/LPS.
Recombinant Ca-HMGB protein significantly up-regulated the expression levels of some
cytokines. Indirect immunofluorescence study revealed that Ca-HMGB localized both in the
hemocyte nucleus and cytoplasm before RLO challenge, but mainly in the cytoplasm 12 h
after challenge. Western blot analysis demonstrated Ca-HMGB was released extracellularly
4-12 h after RLO challenge. Anti-CaHMGB was added to the RLO/LPS-challenged
hemocyte monolayer and real-time RT-PCR showed that administration of anti-CaHMGB
dramatically reduced the rate of RLO/LPS-induced up-regulation of LITAF at 4-12 h after
treatment. Flow cytometry analysis indicated that administration of anti-CaHMGB reduced
RLO/LPS-induced hemocyte apoptosis and necrosis rates. In summary, Ca-HMGB is
involved in oyster immune reactions and functions as a pro-inflammatory cytokine. AntiCaHMGB can significantly suppress RLO/LPS-induced inflammatory responses and
hemocyte necrosis and apoptosis, suggesting that Ca-HMGB is a potential target to prevent
and control RLO/LPS-induced disease or inflammation.
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HISTOPATHOLOGICAL ALTERATIONS DURING HEALING OF
CUTANEOUS WOUNDS IN AN INDIAN MAJOR CARP, Labeo rohita
Swati Mittal, Amita Kumari Rai, Usha Kumari and Ajay Kumar Mittal
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The histopathological changes during the process of healing of skin wound in Labeo rohita
have been studied. Immediately after infliction of wound, edges retract resulting in formation
of a wound gap. Wound area may be divided into three regions - region I (wound gap),
region II (zone in close approximation to wound edge), and region III (area of skin
surrounding region II). Within 30min the mucous secretions soon after infliction of wound is
associated to temporarily plug the wound gap, a measure to provide protection to injured
skin against external hazards. Epidermis from both edges start migrating into gap and the
wound gets epithelialized by 4-6h. Region I covered by migrated epidermis, appears troughlike at 4h-2d, level of which gradually rises and at 4d, surface of epidermis appears at level
similar to that at regions II and III. The mucous goblet cells and club cells of the epidermis at
regions I and II show significant change in their density and area at different stages of
healing. This could be associated with their functional significance. At 6h, in subepidermal
area at the region I the connective tissue appear loose or areolar which could be related to
the exposure of denuded tissue to water. This area at subsequent stages gets invaded by
several inflammatory cells, which could be associated with the inflammatory response of fish
to injury and their possible role in innate immunity. The repair of the subepidermal tissue
involves the formation of granulation tissue which is mainly composed of large number of
fibroblasts and blood capillaries. With gradual maturation of the connective tissue fibre
bundles, decrease in the amount of granulation tissue is observed together with decline in
the number of fibroblasts and other inflammatory cells. Gradually the grannulation tissue
gets differentiated in to stratum compactum similar to that at the adjoining regions II and III
and by 30d it becomes difficult to locate the wound region. The changes observed in various
cellular components of the skin during the process of wound healing have been discussed in
relation to their response to injury followed by subsequent physiological adjustments to
restore the anatomic continuity of the skin.
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EFFECTS OF THREE MICROALGAE SPECIES ON THE IMMUNE
RESPONSES OF HARD CLAM, Meretrix lusoria
Su-Mei Chen* and Chen-Huei Huang
Department of Aquatic Bioscience, National Chiayi University, Taiwan
smchen@mail.ncyu.edu.tw

The hard clam, Meretrix lusoria, is the most commercially important culture species of
bivalve in Taiwan. Clams are filter-feeding animals. The phytoplankton which contained
different compositions and levels of fatty acids were the major food sources of bivalve. Three
microalgae species, Chaetoceros muelleri, Tetraselmis chui, and Isochrysis galbana were
selected as feed to evaluate the immune responses of hard clam, M. lusoria after 8 weeks
feeding trial. The clearance efficiency against pathogen Vibrio alginolyticus was significantly
higher in clams fed C. muelleri and T. chui than in clams fed I. galbana. Besides, hemolymph
protein content of clams fed C. muelleri and T. chui were higher than clams fed I. galbana.
However, the adhesion index of clams fed T. chui was lower significantly than clams fed C.
muelleri and I. galbana. No significant difference was found in THC, PO activity and
phagocytosis of clams fed different microalgae diet.
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LYSOZYME FROM SOME SPECIES OF MARINE AND
FRESH WATER SHELLFISH
Napat Wuttigianggaikul and Jirapa Hinsui*
Department of Fishery Products, Faculty of Fisheries, Kasetsart University,
Chatuchak, Bangkok 10900 THAILAND
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Lysozyme is an antibacterial enzyme widely distributed in organism. Lysozyme involve in
self-defence against pathogenic bacteria and apply lysozyme extraction for biotechnology
and food industry especially food preservative.

The presence of lysozyme activity in

shellfish has been known for many years, but no study about lysozyme in marine and fresh
water shellfish in Thailand. The purpose of this study is to compare lysozyme from some
species of marine and fresh water shellfish. Four species of marine shellfish, Baby clam
(Paphia undulata), Blood cockle (Anadara granosa), Green mussel (Perna viridis) and
Oyster (Crassotrea belcheri) and four species of fresh water shellfish, Marsh snail (Viviparus
contectus), Pila scutata (Pila ampullaceal), Golden applesnail (Pomacea canaliculata) and
fresh water bivalve (Pseudodon cambodjensis cambodjensis) are homogenized with various
pH buffer from 4.0 - 9.0 in various ratio. Then centrifuge at 20,000 xg at 4 C for 30 min.
The supernatant is determined soluble protein and lysozyme activity by digestion of
Micrococcus lysodeikticus cell wall.

Each sample in various ratio have different

responsibility to lysozyme substrate depend on amount of liquid in shellfish fresh. Green
mussel, is extracted with citrate-phosphate buffer pH 4.0 in ratio of sample to buffer 1: 4,
gives highest lysozyme activity (5,078.85 unit/ ml) and specific activity (12,652.81 unit/mg
protein). The temperature obtimum and stability of green mussel lysozyme is 50 and 20 C,
respectively.
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CHARACTERIZATION AND VIRULENCE PROPERTIES OF Vibrio spp.
ISOLATED FROM WHITELEG SHRIMP (Litopenaeus vannamei)
Wan Nurhafizah Wan Ibrahim*, Hasnazifa Huzmi, Nurul Aqilah Iberahim, Alia Syafiqah Aznan, Amar
Sakhawi Awang Soh, Arief Izzairy Zamani, Laith Abdul Razak, and Najiah Musa
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Vibriosis is a major problem of bacterial infection in shrimp farming causing mass mortality in
juvenile penaied shrimp. However, little is known about the virulence of the diverse vibrios in
shrimp farm. Thus, present study aimed to characterize and identify their virulence
properties of Vibrio spp. isolated from Whiteleg shrimp (Litopenaeus vannamei). Six Vibrio
spp. were identified as Vibrio alginolyticus, Vibrio cholera, Vibrio fluvialis, Vibrio mimicus,
Vibrio vulnificus and Photobacterium damsela at three different sampling sites in East Coast
of

Peninsular

Malaysia
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physiological, qualitative hydrolytic enzyme production and biofilm formation to investigate
virulence properties. All isolates were found to haemolyse blood agar with V.cholerae,
V.alginolyticus and Photobacterium damsela were identified as ß-haemolysed type, whereas
other species showed α-haemolysed type. MAR value of antibiotics susceptibility test was
0.12 which indicated that the cultured Whiteleg shrimp received low exposure to tested
antibiotics. Physiological studies of the species were further ensued with salt tolerance test
in peptone water (0%, 2%, 4%, 6%, and 8%) and temperature tolerance test (4°C, 28°C,
37°C, and 55°C). V.cholerae was found to grow at 0% to 8% NaCl which means it could
tolerate a wide range of salinity compared to other species. Temperature tolerance of the six
species were observed to be similar, where they grew at 28°C, 37°C and no growth can be
seen at 4°C and 55°C respectively. Hydrolytic enzymes productions by qualitative method
were investigated by the ability of the species to produce gelatinase, caseinase, lipase,
phospholipase, and amylase activity. Among the Vibrio species, V.alginolyticus and
P.damsela both gave positive results for gelatinase, caseinase, and lipase production.
Positive slime production on congo red agar was observed where V.alginolyticus and
V.cholerae produced very black colonies which means highly virulence. Biofilm formation
revealed that all of these six species generated positive results. Hence, this virulence test
study on all species showed that V.cholerae and V.alginolyticus is the most virulent species
compared to the other species of Vibrio spp.
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CHARACTERIZATION OF Edwardsiella tarda ISOLATED FROM DISEASED
AFRICAN CATFISH, Clarias gariepinus
Alia Syafiqah Aznan*, Nurul Aqilah Iberahim, Wan Nurhafizah Wan Ibrahim, Amar Sakhawi Awang
Soh, Arief Izzairy Zamani, Laith Abdul Razak, and Najiah Musa
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Terengganu, 21030 Kuala Terengganu, Terengganu, Malaysia
*rlya_fiqahaznan@yahoo.com

Edwardsiella tarda is a gram negative bacterium that causes a systemic infection also known
as edwardsielliosis in fish. Four isolates of the Edwardsiella tarda, ET1, ET2, ET3 and ET4
were isolated and identified from the diseased African catfish, Clarias gariepinus They were
isolated from three different places such as Chabang Tiga and Bukit Tunggal in Terengganu
and Rantau Panjang in Kelantan. In this study, the characteristics of the isolates were
investigated. All four isolates showed the same morphology on xylose lysine dextrose (XLD)
agar and Mac conkey agar plates. The isolates were 100% tolerant to NaCl concentration
(0% and 1%) but negative tolerant to NaCl concentration (6% and 8%). 100% of the isolates
can grow in 280C and 37oC. The virulence test shows that ET3 isolates are -hemolytic and
the others are -hemolytic on horse blood agar plates. For qualitative biofilm formation, all
isolates were slime producer developing slightly black colonies on Congo red agar. In
quantitative adherence assay, the optical density at 570 absorbance (OD570) was measured
by using a microplate reader. ET3 and ET4 isolates was found to be able to form biofilm on
polystyrene microplate wells (0.1≤OD570≥1) while ET1 and ET2 isolates were not able to
form biofilm (OD570<0.1). Antibiotic sensitivity test of Edwardsiella tarda isolates against 10
types of antibiotics were done in this study. The multiple antibiotic resistance (MAR) index
value is 0.4 signify that the fish have received high risk exposure to those 10 antibiotics.

S10-10
HAEMATOLOGICAL, SEROLOGICAL, IMMUNOLOGICAL AND
HISTOPATHOLOGICAL CHANGES IN KOI CARP, Cyprinus carpio L. WITH
ARTIFICIAL INFECTION OF Pseudomonas aeruginosa.
Wasantha Rohine Rajapakshe*Pani Prasad,Subhsh Chandra Mukharjee and Kundan Kumar
National Aquatic Resources Research and Development Agency, Sri Lanka
wrajapakshe@gmail.com

An attempt has been made to understand the bacterial disease, Pseudomonas septiceamia in
koi carp (Cyprinus carpio L.). Koi carp were infected artificially with pathogenic bacteria,
Pseudomonas aeruginosa, observed and analyzed the onset of symptoms, haematology,
serology, immunology and histopathology. Fish were kept fifteen days for observing the
progress of disease and monitored the clinical symptoms. Fish were sampled at three day
intervals for analyzing the haematological parameters (total erythrocyte count, total leucocyte
count, haemoglobin content and differential leucocyte count), serological parameters (serum
glucose, total protein, albumin, globulin and A/G ratio ), Immunological parameters (NBT and
Micro-agglutination ) and tissue samples viz. kidney, gill, spleen, liver

were collected and

processed for histopathological observations. Simultaneously aseptically collected kidney and
liver samples were subjected for bacterial isolation. Experiments were also conducted to
ascertain the immunological memory in koi carp for bacterial antigen. Clinical symptoms
observed were erratic swimming behavior, loss of appetite, haemorrhages, dropsy and
exophthalmia. There was significant decrease in total RBC and Hb content on 3 rd and 6th day
post infection which started increasing thereafter, in case of the bacteria. WBC counts were
higher in all infected group in comparison to control groups. Serum glucose levels significantly
decreased from 6th day and increased on 9th and 12th days post infection. Total protein levels
decreased in infected groups and there were significant differences in albumin and globulin
levels in infected fish with bacteria. A/G ratios showed significant decrease indicating increase
in the globulins. NBT reduction indicated significant increase in all the infected groups and
higher agglutination recorded with increase of infection period. There was an marked increase
in antibody titers in fish administered with booster doses. Histopathological findings indicated
gills are the most infected tissue and. the highest pathogenecity of P. aeruginosa.
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COMPARISON OF SEVERAL TYPES OF Streptococcus VACCINE IN
RESPONDING TO GUT-ASSOCIATED LYMPHOID TISSUE (GALT)
DEVELOPMENT IN TILAPIA
Sabri, M.Y.*, Nur-Nazifah, M., Firdaus-Nawi, M., Noraini, O.
Faculty of Veterinary Medicine, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor, MALAYSIA
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This study was carried out to determine the stimulation and development of the gutassociated lymphoid tissue (GALT) in the gastro-intestinal tracts of tilapia by different types
of Streptococcus vaccine. Tilapia in Group 1 were vaccinated with feed-based recombinant
vaccine expressing the outer surface protein of Streptococcus agalactiae, tilapia in Group 2
was vaccinated with feed-based crude vaccine while tilapia in Group 3 were vaccinated
using spray vaccine, Group 4 were vaccinated using immersion bath and Group 5 was the
non-vaccinated control group. All the vaccinated tilapias were received the booster dose on
2-weeks intervals. On week 8, ten tilapias from each group were collected for gut sampling
and subjected for histological analysis using Olympus FIVE Image Analyzer. The results of
feed-based vaccinated groups (Groups 1 and 2) demonstrated the development of GALTs in
the lamina propria of the gut, in which the sizes of GALTs and the numbers of lymphoid cells
were measured. However, none of GALTs were observed in Group 3, 4 and 5. Following the
harvesting, the Groups 1 and 2 showed no significantly different of GALT’s diameter and the
number of lymphocytic cells (p>0.05), however both of them showed significant (p<0.05)
different when compared to Groups 3, 4 and 5. Thus, the study revealed that the GALT in
tilapias can be stimulated by the recombinant and crude vaccine in the feed through the
mechanism of mucosal immunity, which plays a major role in protecting tilapia from
streptococcal infection during the stress season.
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THE FIRST REPORT OF A MEGALOCYTIVIRUS INFECTION IN FARMED
STARRY FLOUNDER Platichthys stellatus IN KOREA
Kyoung-Mi Won1, Mi Young Cho2, Myoung Ae Park2, Bo Young Jee2, Maeng-Hyun Son1,
Jin Woo Kim2*
1

Southwest Sea Fisheries Research Institute, NFRDI, Yeosu 556-823, Korea
2
Aquatic Animal Disease Control Division, NFRDI, Busan 619-900, Korea

In 2009, a systemic megalocytivirus infection associated with high mortality was detected for
the first time in cultured starry flounder Platichthys stellatus in Korea. Diseased starry
flounder were pale in body and gill color and had an enlarged spleen. Histopathological
examination revealed basophilic enlarged cells in various organs of the diseased starry
flounder. Polymerase chain reaction (PCR) was performed on tissues samples using 3
published primer sets developed for the red sea bream iridovirus (RSIV). The PCR products
were detected for all except 1 primer set (1-F/1-R) registered by World Organization for
Animal Health (OIE). The part of the gene corresponding to the full open reading frame
encoding the viral major capsid protein (MCP) was amplified using PCR. The PCR products
of approximately 1,581 bp were cloned, and the nucleotide sequences were analyzed
phylogenetically. The MCP gene of starry flounder iridovirus, designated SFIV0909, was
most similar to that of the turbot reddish body iridovirus (AB166788).
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DISSOLVED ORGANIC NITROGEN IN RELATION TO WHITE SPOT
INFECTION IN BLACK TIGER SHRIMP (Penaeus monodon)
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Dissolved organic nitrogen (DON) plays important role in ecological system of shrimp
culture. Feed and feces are considered to be the main source of DON. However, there has
been little research about the toxic and relation of DON on disease infection in shrimp. This
experiment was performed to study toxic of DON as well as the relations between DON and
white spot infection in shrimp. Shrimp pellet was employed as DON source. The toxicity test
was tested at concentration of 0, 25, 50 and 100 ppm using postlarva 15. LD50 for black
tiger shrimp was 98.74 ppm. Moreover, the relations between DON and white spot infection,
was applied at four levels (0, 7, 35 and 70) in sea water at 32 ppt. Shrimps were fed with
normal artemia and WSSV infected artemia. Shrimp mortality was monitored within 14 days.
The survival rates of shrimps fed with uninfected artemia were not significantly among group
reared in different concentration of DON. Whereas, the mortality of shrimps fed with infected
artemia related to concentration of DON. The highest survival (67.80 + 5.89 %) of shrimps
fed with infected artemia was found in groups that reared at the lowest concentration of DON
(2 ppm). That was not different statistically compared to control (uninfected groups).
Moreover, survival shrimp from infected groups were positive by PCR detection. This result
confirmed the relationship of the concentration of DON on the expression of white spot
infection and shrimp survival.
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THE STUDY ON FACTORS INFLUENCING SHRIMP PRODUCTS EXPORT
OF CHINA BASED ON THE GRAVITY MODEL
SUN Chen*, NING Xia
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China is a major aquaculture producer as well as a major exporter of shrimp products,
whose export scale increases every year on the whole with a certain minor fluctuation
sometimes. In 2011, the aquaculture output of shrimp was about 240 million ton.
Simultaneously, the export of shrimp products surpassed 23 million ton and $1.8 billion,
respectively. According to the panel data of 24 countries during the year of 2005 to 2009,
this paper used the gravity model to study on the key factors affecting the export of shrimp
products of China in order to find out the affecting effect and degree. The assumptions that
shrimp export of China is concerned with GDP of China and importers, the distance between
two countries, the shrimp output of China and the status of APEC member were given. The
results showed that the GDP of the import country, shrimp output of China and status of
APEC member played a positive role in the export of shrimp products. Especially, the output
did decisive contribution to export. The results also conveyed the negative effect of the
distance between two countries on the export of shrimp products. Responding to above,
some suggestions were proposed, which included the strengthening of health breeding, the
improvement of transportation conditions and technical, the accelerating of free trade area.
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Cymothoid isopods (Crustacea) are ectoparasitic on marine, brackish and freshwater fish.
They were revealed in several earliest references on natural history. Despite these early
studies, cymothoids are still poorly known or completely unknown in many parts of the world.
There are more than 40 genera containing more than 350 species in the world. Likewise,
Indian cymothoids has a long history, going back to a first record in 1783, but cymothoid
studies are still scanty. In India a total of 12 genera including 36 valid species are listed from
74 host species of 34 families. The host specificity and host–parasite relationships including
the site of infection of isopods on their respective hosts are discussed. Parasitological
indexes are calculated.

In our studies, the maximum number of species recorded from

infected body sites were: from the body surface (17), followed by the branchial chamber (12)
and the buccal cavity (7). Some buccal or branchial isopods have often been reported
moving out of their normal localization, particularly after the host capture. In India, the main
infected host group are the Clupeiformes including the families Chirocentridae, Engraulidae,
Pristigasteridae and Clupeidae. In particular, the Clupeidae have been recorded with 21
species of cymothoid parasites. Many host families need to be studied to reveal the infection
and to standardize the localization of isopods on the host. We will focus on the phylogeny
and molecular aspects of cymothoid isopods in the near future.
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Identification and characterization of proteins in different stages of ovaries are necessary for
understanding molecular mechanisms of reproductive development in the giant tiger shrimp
(Penaeus monodon). Cellular ovarian proteins of domesticated 10- month-old (GSI =
0.40±0.07%) and 14-month-old (GSI 0.36±0.04% and 1.11±0.07%) shrimp and wild
broodstock possessing stages II (GSI = 2.32±0.13) and IV (GSI = 9.70±1.22) ovaries (N = 3
for each group) were size-fractionated in 12.5% SDS-PAGE and analyzed by nanoESI-LCMS/MS. In total, 1638 proteins matched those previously deposited in the database and
1253 (76.50%) of which matched known proteins while the remaining proteins (385 proteins,
23.50%) significantly matched hypothetical proteins, unnamed proteins or unknown proteins.
Among known proteins, those functionally categorized into biosynthetic process (115
proteins, 7.02%) was the most abundant followed by those in transport (81 proteins, 4.95%),
metabolic process (58 proteins, 3.54%), translation (42 proteins, 2.56%) regulation (34
proteins, 2.08%), catabolic process (33 proteins, 2.01%) and proteolysis (27 proteins,
1.65%). Proteins in other functional categories (e.g. cell cycle, cell adhesion and protein
folding) were found in less than 1% of the characterized proteins. In addition, the full-length
cDNA of P. monodon thymosin-β was further characterized by RACE-PCR and it was 1130
bp in length containing an open reading frame (ORF) of 387 bp deducing to a polypeptide of
128 amino acids. Thymosin-β was abundantly expressed in all tissues of female broodstock.
The expression level of thymosin-β during ovarian development of intact and eyestalkablated broodstock of wild P. monodon was examined by quantitative real-time PCR.
Thymosin-β was up-regulated in stages III, IV and post-spawning ovaries in intact
broodstock. In eyestalk-ablated broodstock, the expression level of thymosin-β was
significantly increased in stages II and IV ovaries. Results in this study revealed that

proteomics is the effective method for discovery of reproduction-related protein in this
economically species.
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Integrated aquaculture systems are well known to utilize various forms of nutrients with
higher total assimilation rates than monoculture. In order to evaluate the nutrient efficiency of
combined shrimp and seaweed production nutrient fluxes were compared with shrimp
monoculture systems. Therefore triplicate ponds of 1200 m² were stocked with Gracillaria
and 20/m2 individuals of shrimp (0.22 ± 0.016 g/Ind). The culture period lasted 100 days
and water samples to describe nutrient fluxes were taken every 10 days. The average
ammonium concentration over the whole period was 0.24 mg/l in polyculture while in
monoculture 0.37 mg/l were analyzed. Survival rate of shrimp in polyculture were 86.32%
while in monoculture 69.17%. A mass balance model was developed for total nitrogen and
total phosphorus and estimated their fluxes. From the total nitrogen and total phosphorus
input, 24% and 4.9% were incorporated in 1.007 kg shrimp in monoculture, while 30.7% and
6.8% were incorporated in 1.504 kg shrimp and 3.5% and 2.4% were incorporated in 975 kg
seaweed Gracillaria in polyculture system.

Therefore, this polyculture systems using

seaweed Gracillaria seems to act more efficiently with regard to nutrient accumulation.
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Serapion N. Tanduyan, Berenice T. Andriano and Ricardo B. Gonzaga
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Mollusks inhabiting the holothurian habitats were studied. There were four habitats
surveyed, the sandy, muddy, rocky and grassy flats. This study used the transect quadrat
method where transect was laid in the four habitats of Camotes Islands. It was found out that
there were thirty one species of mollusks belonging to the twenty -five families namely,
Family

Cerithiidae,

Cardiidae,

Harpidae,

Turbinidae,

Ficidae,

Bursidae,

Mytilidae,

Spondylidae, Carditidae, Caraiidae, Volutidae, Nassaridae, Phasianellidae, Potamididae,
Buccinidae, Pectinidae, Cassidae, Strombidae, Bursidae, Littorinidae, Cypraedae, Neritidae,
Naticidae, Trochidae and Conidae. Results show that there are 14 species of mollusks
found in rocky/ sandy substrates; 7 species in rocky areas; 1 species in rocky/ muddy areas;
5 species in muddy/ sandy; 2 species in sandy and 2 species in grassy substrates. Results
further shows that there are 20 species of holothurians living in association with molluscan
species where Holothuria pulla, Bohadschia paradoxa and Holothuria rigida are holothurians
closely associated with Cypraea spp., Strombus spp. and Anadara antiquate
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SPAWNING SEASON AND FOOD HABITS OF PLANTONIC SHRIMP,
Acetes indicus IN THE COASTAL WATERS OF MALACCA, MALAYSIA
S.M.N. Amin and A. Arshad
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Sex ratio, spawning season and diet composition of planktonic shrimp (Acetes idicus) were
investigated between February 2005 and March 2007 in coastal waters of Klebang Besar,
Malacca, Peninsular Malaysia. Klebang Besar waters are one of the main fishing grounds for
A. indicus in the Peninsular Malaysia. In total, 5255 specimens of A. indicus was examined
with 3570 females and 1685 males. The overall sex ratio of the males to females was found
to be 1: 2.12. Total number of females was higher than that of males in the samples
throughout the years. The sex ratio by size class (TL) showed a clear predominance of
male’s number in the lower sizes (< 20 mm). On the other hand, female number increased
gradually in the larger size classes (> 20 mm). The analysis of the annual mean variation of
GSI showed the existence of four spawning peaks in different months (February, April, July
and December) during the investigation period. The mature and near spawning ovary
phases (Stage II and III) occurred more than 50% throughout the year and reached 100%
during the month of May, June and January. Therefore, it indicated that A. indicus may
breeds continuously throughout the year. The stomach contents of A. indicus were
comprised of plant matters (22.85%), fine sand and mud (16.19%), crustacean appendages
(19.03%), debris (15.46%), unidentified fragments (10.56%), zooplankton (6.78%),
phytoplankton (6.47%), algae (3.49%), shrimp nauplii (1.25%) and mollusc larvae (0.91%).
These various compositions of food items proved that the shrimp is bottom feeder omnivore.
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Bangladesh is naturally rich in both physical and biological fisheries resources, providing
about 58% of the country’s total animal protein requirement. While capture fisheries
resources are becoming increasingly vulnerable, aquaculture has been contributing largely
to total fish production (52%) and likely to contribute more to meet the future projected
demand of domestic food supply, employment and export earnings. So far, shrimp and mud
crab (Scylla serrata) are the country’s main fisheries export commodities. The country has
been exporting mostly fattened crab, with a value of 6.8 million US$ in 2010-11. The coastal
farmers are fattening gonad immature crab in small earthen enclosures, with bamboo
supported netting, adjacent to tidal rivers. In farmers’ participated on-farm experiment, it has
been found that mud crab fattening earthen pond enclosures could be better utilized, for
increased production, household income and better alternate livelihoods, using floating
bamboo cages for additional crab fattening and water column for rearing short-cycled salt
tolerant fish. Along with an usual practice of stocking 80 lean crabs (>180 g) in a 40 m 2 pond
enclosure, an additional number of 320 crabs in 20 m 2 floating cages (1 m2 cage had 16
cells of 30 x 30 x 25 cm) and 160 GIFT (genetically Improved Farmed Tilapia) could stocked
and grown. The crabs in cages and ponds were fed twice a day with low valued chopped
small trash fish at the rate of 8-5% of the total biomass. A periodic check on gonad
development of crabs both in cages and ponds was done during the fattening period. About
40% of water was exchanged with tidal water at every new and full moon throughout the
experimental period. GIFT were fed with a 75:25 mixture of rice bran and fish meal at the
rate of 10-5% of body weight. From two successive years of experiment, mean survival rate
of fattened crab in cages wase 96%, which was significantly higher (P<0.05) than that in
earthen pond (88.33%). The average weight gain of fattened crab was also apparently
higher in cages. While the production of fattened crab in earthen pond was only 0.34
kg/m2/cycle that was as high as 3.16 kg/m2/cycle in case of pond with cages. Average F1
category of crabs was also 40% higher in cages than that in ponds. A total of 26.54 kg/40m 2
of GIFT was produced during the total fattening period of 150 days. The benefit cost ratio for

carb fattening in pond only was 1.43, but that for carb fattening in pond with cages was 1.92
and for fish was 1.47. The BCR from simultaneous carb fattening in pond and cage might be
higher in successive 2nd and 3rd year, as thee would be no cost of cage construction except a
minimum maintenance. In a greater perspective of poverty alleviation and improved
livelihoods of coastal farmers, wider adoption of validated crab fattening technology might be
a better option of crop diversification while our land and other resource are scare.
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EVIDENCES FOR GERM CELLS SPECIFICATION BY PREFORMATION IN
THE PRAWN Macrobrachium nipponense
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Germ cells are specified by the inheritance of maternal germline determinants (preformation
mode) or inductive signals from somatic cells (epigenesis mode) during embryogenesis.
However, the germline specification in decapod crustacean is unclear so far. Using vasa
homolog (MnVasa) as a germ cell marker, here we probed the early events of germline
specification in the oriental river prawn Macrobrachium nipponense. Quantitative RT-PCR
and immunodetecting analysis of unfertilized eggs and embryos demonstrated that the
prawn

MnVasa

is

a

maternal

factor.

Whole-mount

in

situ

hybridization

and

immunocytochemistry analysis further indicated that MnVasa are maternally supplied to only
one blastomere at the very early cleavage stages. As cleavage proceeds, the MnVasapositive blastomere undergoes proliferation and increases in number. During gastrulation,
the MnVasa-positive cells are found to be around blastopore and could migrate into embryo
through blastopore. At zoea stage, clusters of the MnVasa-positive cells distribute not only in
the gonad rudiment in cephalothorax but also at the extragonadic site, the dorsal to the
posterior hindgut in abdomen, suggesting that MnVasa-positive cells could migrate anteriorly
to the genital rudiment through hindgut. Based on the dynamic localization and number of
MnVasa-positive cells during embryogenesis, we concluded that the MnVasa-positive cells
are primordial germ cells that are separated from soma at the early cleavage stage. MnVasa
might have a key function in the specification of the prawn germline cells as a maternal
determinant. These results provide the first evidence that the germline specification in
decapod crustacean follows a preformation mode.
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EFFECT OF BIOFLOCS ON IMMUNE ACTIVITY OF PACIFIC WHITE
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The bioflocs technology (BFT) for shrimp production was recently proposed as a new
approach to develop more sustainable practices to lower negative environmental impacts
and prevents disease outbreaks. The microbial community associated with BFT not only
detoxifies nutrients, but can also improve feed utilization and animal growth. Although there
are clear benefits to having an in situ microbial community in BFT systems, better
understanding and suitable control over these microorganisms are needed. Culture trial was
conducted from Aug. 16 to Sep. 15, 2012 at culture room with temperature of 28-30℃. A
total of 30 Litopenaeus vannamei juveniles (B.W. 2.49g) were stocked into each plastic bins
filled with culture water (150 L in volume). According to biofloc concentration, four treatments
(BF100%, BF75%, BF50%, BF25%) and one control (BF0%) were prepared. Biofloc water
was daily provided from super-intensive greenhouse enclosed shrimp production system.
Water quality parameters were daily measured and nitrogen nutrients, TSS, VSS; total
bacterial counts were measured once every week. At harvest of shrimp, survival and growth
rates were measured. To investigate immune activity, six immune-related genes (proPO,
proPO2, PPAE, mas, SP1 and Ran) were cloned and their mRNA expression levels were
determined using TaqMan real-time RT-PCR. Water quality parameters showed significant
differences in salinity, pH, dissolved oxygen and inorganic nitrogen concentrations between
experimental groups (p<0.05). Survival rate had no significant differences (p>0.05) between
BF100, BF50, BF25 and BF0 groups (79%-89%), but a significant difference at BF75 group
(97%). Growth rate was significantly different among three groups (BF100, BF75 and BF50),
BF25 and BF0. The mRNA expression levels of five immune-related genes (PO1, PO2,
PPAE2, SP1, and Ran) were significantly higher than the biofloc groups than the control
group. In conclusion, the bioflocs gave positive effects on growth and mRNA expression of
immune-related genes of L.vannamei juvenile up-regulated.
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GROWTH PERFORMANCE, MOLTING FREQUENCY, PROXIMATE
ANALYSIS AND HEALTH CONDITION OF WHITE SHRIMP Litopenaeus
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The performance of white shrimp Litopenaeus vannamei in terms of growth, survival
and molting frequency was assessed in different salinity environment for long time.
Also immune parameter and proximate analysis of the muscle was examined after
twenty four weeks culture. Accordingly, after acclimation, shrimp juvenile (0.42 ±
0.01 g) were raised at six salinity levels. Survival of white shrimp was lower at 2.5‰
and at 5‰. Shrimp reared at higher salinity 15‰ to 35‰ had higher survival rate.
White shrimp showed faster growth and higher weight gain and length increase at
25‰ with the best growth factor, while the poorest weight gain and length increase
where recorded in 2.5‰ with the lowest growth factor. Decrease of salinity increased
crude protein; crude lipid content also the moisture content however decreased ash
and carbohydrate content. Higher salinity levels enhanced molting frequency also
increase the ratio carapace length to total length of white shrimp. Shrimp cultured at
higher salinity (15‰~35‰) showed better immune parameter. Shrimp subjected to
ammonia stress at 5 mgL-1 for 6 h showed further decrease of its previous immune
parameter. Based on this study, it was concluded that at salinity higher than 15‰,
overall white shrimp Litopennaeus vannamei showed a better performance in terms
of growth with better growth factor, survival rates and immune condition.
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Globally, the fish sector has paid little attention to women or gender in aquaculture and
fisheries, and that effort has waxed and waned in the 30 plus years since the Convention on
the Elimination of All Forms of Discrimination Against Women (CEDAW). The Asian
Fisheries Society (AFS), a mainstream professional body founded in 1984, has maintained a
continuous but swelling effort since 1990 when the Indian Branch organized a Women in
Fisheries in India Workshop. The Society’s contributions, although continuous, have been
opportunistic and relied on a patchwork of small resources contributed by people prepared to
act as leaders and contributors, and explicit and implicit organizational support, including
small amounts of donor cash funds. Coupled with the lack of funding and policy attention to
gender in the fish sector, progress has been slow but seems to be accelerating as major
institutions and donors pick up on gender equity. The work by AFS in keeping the torch
burning has taught many lessons, on what has worked, what opportunities have been used
and where opportunities may have been lost. This presentation will analyze the AFS
experience, using actor-network theory, to better understand what has happened and how
different actors in the AFS process have viewed their roles and the processes entailed.

GAF4-2
WOMEN FISH BORDER TRADERS IN CAMBODIA: INTERSECTION OF
GENDER AND CLASS IN THE CHANGING VALUE CHAIN
Kyoko Kusakabe
Gender and Development Studies, School of Environment, Resources and Development
Asian Institute of Technology
kyokok@ait.ac.th

During the 1990s to early 2000s, women border traders trading fish has lost its dominance of
trade to larger traders after the border was officially opened and transport to border
improved. While their trade was restricted, women traders were using strategies portraying
themselves as powerless women supporting children in order to negotiate with authorities.
From later 2000s, the increase in number of traders and decrease in fish catch as well as
closure of private fishing lots and stricter control of border trade have changed the trade
environment for these women traders. The study explores how women and men traders
have changed their ways of trading or the trade itself responding to the changes in fish trade
environment. The author revisits the study area that she studied in 2004, following up with
the former respondents and analyzing how their fish business changed with the changing
socio/economic and political environment as well as personal circumstances. Based on
qualitative data through in-depth interviews of present and ex-fish traders, the study finds
that a decade earlier, border trade was organized along gender lines, while the recent
changes have had more complicated effect on traders that calls for analysis putting
intersectionality in the forefront. As the market system become more developed, the effect of
trade activities and trade policy become more complicated. The study also highlights the
importance of contextualizing the analysis, understanding the embeddedness of market in
the everyday lives and gendered practices of the fish traders.
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HURDLES TO GIRLS AND YOUNG WOMEN IN NATURAL CALAMITIES:
SOME FINDINGS
Runia Mowla
Independent Consultant (Gender & Development)
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Bangladesh, a low lying land located on the Bay of Bengal is highly vulnerable to any natural
calamities or disaster and sea level rise. In addition, low pressure and depression in the
coastal region of Bangladesh have increased in the recent decade. In any natural calamities
girls and women are more at risk because of their lower socio economic status in society.
The situation exacerbates when they face lack of access to information and resources and
lack of power in decision making. The study conducted in a high vulnerable coastal district
Barguna where economy of people strongly depends on agriculture and fish farming and
fishing at the sea. This coastal region experiences very frequent tidal surge more than five
feet high water, many paddy fields go under water, hatcheries and fish ponds are washed
away. The aim of this study is to address how climate change impacts girls and young
women (gender dimension of natural disaster), how it could adversely affect their individual
development and social and economic wellbeing (for example in education and livelihood on
fisheries/aquaculture). The study used both a desk review of key documents and report and
interviews and Focus group discussion with key informants and young girls. The main
findings of this research are: girls are more likely to be dropped out of school first (before
boys) during flood and cyclone and often do not return. Girls have reported an increase of
early marriage after flood. Young women reported of losing their livelihood on fisheries and
aquaculture, become indebted and have to shift their profession too. They suffer more
sexual violence and harassment when send out to work as domestic, agriculture laborer or
even prostitution. How girls may be identifying solutions and responding to these the report
concludes that action should be taken in some areas: Girls’ participation in the design
implementation and monitoring of climate change policies and programs from local to
national levels, adaptation strategies adequately incorporated gender consideration, promote
Girls and young women capacity to participate and act as agents for change solutions,
Promoting gender equality and empowerment and addressing the root causes of
vulnerability etc.
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WOMEN AND ELDERLY PERSON’S ROLES AND CHANGES IN OYSTER
AQUACULTURE IN JAPAN
Kumi Soejima
Department of Fisheries Distribution and Management, National Fisheries University, Japan,
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Women and elderly person’s role in the oyster aquaculture industry in Japan are important.
The majority of the produced oyster is made a stripped shellfish in Japan and the shucked
oyster circulates and is sold. The women and the elderly persons are very important
supporters in work to peel off oyster’s husk. The production amount of the shell-on oyster
cultivation in Japan is 210,188 tons (2009). Oysters occupy the main position in the
aquaculture in Japan. The main oyster-aquaculture district is Hiroshima Prefecture,
Okayama Prefecture, and Miyagi Prefecture. It is managed in Okayama and Miyagi
Prefecture by small-scale aquaculture though it is managed in Hiroshima prefecture by
large-scale. Women and elderly person’s existence have been one of the conditions that a
small-scale aquaculture industry continues. However, the change in the exchange with the
foreigner labor has changed the location of the women and the elderly persons in the oyster
aquaculture industry. The change has changed also in the aquacultures household and the
community. In a word, there is a possibility that the conditions of the reproduction of smallscale oyster culture fishery has changed. This presentation examines how women and
elderly persons have a role in Oyster Aquaculture and have changed in Japan recently. The
results of the analysis will suggest that government should solve peculiar gender and aging
problems in oyster aquaculture communities, and reconsider the present framework of policy
for aquaculture and community development.

GAF4-5
RIGHTS, BENEFITS AND SOCIAL JUSTICE: STATUS OF FEMALE
WORKERS ENGAGED IN THE SHRIMP PROCESSING INDUSTRIES OF
BANGLADESH
Md. Nuruzzaman*
National Expert, Better Work and Standards Program (BEST) –
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The issue of labor rights violation in Bangladesh shrimp processing industry has been
criticized recently by a number national and international labor rights organizations which
have important implications for the country to continue shrimp and seafood trade with the
international markets particularly in US and European markets. The shrimp and seafood
industry has been playing an important economic role occupying the second position in the
export earnings after readymade garments. The industry is employing over a million of
workers where proportion of female workers in the processing sector is about 80% who are
said to be the major victims of violation of labor rights, benefits and social justice. The
criticisms of labor rights violation pressed the industry and the regulating ministries to
undertake necessary actions to ensure that shrimp processing factories are aware of the
labor rules, ensure compliance of existing Labor Laws and continue export in the
international market. The United Nations Industrial Development Organization (UNIDO) with
the financial assistance from European Union and NORAD came forward to assist
Bangladesh Shrimp and Seafood Industry to strengthen its capacity along with related public
sector institutions responsible for controlling the industry officially. This paper presents an
account of proactive measures and supports given as technical assistance (TA) from UNIDO
to overcome the challenges and take benefit from the trade opportunities available for the
entrepreneurs through improving worker’s rights and their entitlements. This paper presents
important findings from the evaluation undertaken by UNIDO mission during the
implementation of gender focused project interventions across the industry. The findings
reflect the impressions obtained from direct interview of workers, opinion from the
entrepreneurs and practical checking of compliance records from the industry and
government offices controlling the shrimp export and social compliance. Attempt has also
been made to analyze the policy environment barring the implementation of labor rules
across the shrimp processing sector of the country. A set of recommendations drawn on the
experiences from the engagement with the UNIDO project which have important lesson

learning for implementation of workers’ rights and benefits to improve the socio-economic
conditions of worker community across the export oriented shrimp and seafood industry.
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Typhoon Frank was considered as one of the strongest and most destructive typhoon that
struck the municipality of Dumangas and the Island of Panay, Philippines. Records from the
Dumangas Municipal Social Welfare and Development Office (MSWDO) showed that 81% of
the coastal households in Barangay Bantud Fabrica and 59% in Barangay Cayos in
Dumangas were heavily affected by the flood brought about by Typhoon Frank. This study
was conducted to identify and analyze gender-differentiated adaptation measures and
coping mechanisms formulated and implemented by these households to mitigate the
impacts of flooding. Sixty respondents per barangay were selected using fixed proportion
sampling. Key Informant Interviews, Focus Group Discussions and secondary sources were
also used to supplement information obtained from the household surveys.

Fifty-four

percent of the respondents were women; majority was married. Seventy-nine percent
belongs to the 21-60 years age group. Average number of members per household is 5.
Primary sources of income include farming, fishing and casual labor employment (labor).
Seventy-eight percent of the sampled households identified adaptation strategies to mitigate
impacts of disasters and results show that a high percentage of women cited strengthening
of dwelling units, transfer of household members to evacuation area, tree planting and
securing of household belongings. Men respondents, on the other hand, cited relocation to
safer place permanently, resorting to other income sources, and “being alert always” as their
adaptation strategies. As to coping mechanisms, both women and men respondents cited
getting a loan as their primary means to mitigate the impacts of disasters. It was noted that
the women respondents were more likely to seek financial assistance from money lenders
compared to their men counterpart. Coping through hard work, asking assistance from
relatives and livelihood diversification were also cited by the respondents.
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In Danao City, Philippines, mangrove clams Anodontia edentula gathering is the main
livelihood of about 24 shell gatherers of Carmen, Cebu and Danao City. This is very saleable
foodstuff that Danao shellfish vendors can distribute 50 kilos every Sunday. In June to
December 2012, the roles of women and men in the conservation and utilization of
mangrove clams were studied. Out of 12 gatherers of mangrove clams from Danao City,
42% were male and 58% female, while 12 shell gatherers of Carmen, Cebu composed of
45% male and 55% female. Male respondents dominated the gathering of the mangrove
clams with proper selection of sizes, while female respondents did the proper handling and
marketing. Women market the product through retail stores and direct selling, while the men
gather the clams with proper conservation and utilization to prevent the commodity from
over-exploitation.
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GENDER PARTICIPATION OF CEBU CITY PORT AND RIVER
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In Cebu City, Philippines, populace relies on the livelihood in fish ports. The quality of water
in port and its waterways are essential on this activity.

Gender roles on clean-up

participation on ports and rivers were investigated started April to December, 2012. Out of
142 respondents, 65% are feminine, who were able to demonstrate their awareness on
attitude towards environment and water utilization. In this study, most of the respondents
were married, who belongs to 26-35 years old are responsible for the housekeeping with
part-time/alternative sources of income. The five main environmental issues that both male
and female respondents are worried about were natural disasters like earthquakes and
floods; climate change, water pollution, air pollution and urban problems. The attitudes of
respondents towards environment particularly at home, in the yard, in maintaining the car
and activities in the community vary with gender preferences. The feminine roles towards
environment were, conserve water at home; in the yard, the use natural fertilizers and
decrease impervious surfaces around the home; recycle used of motor oil in maintaining the
car;

help identify, report and stop polluters; and an activist in the community. However,

masculine dominated the correct disposal of hazardous products, use of nontoxic household
products whenever possible, recycle and dispose of all trash properly, at home and maintain
septic systems properly in the yard. The CTU Main Campus researchers should coordinate
with the Local Government Unit to sustain the river clean-up.
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This study determines the gender participation of husbands, wives, and children in fishing in
Davao Oriental and how these participations impact on their lives economically and socially.
This is a gender analysis that aims to achieve equity rather than equality. Gender equity
takes into consideration the participation of women in fishing to produce outcomes that are
equitable. Of the 11 municipalities in Davao Oriental, only 3; Mati, Tarragona, and Caraga
were completed in the gathering of data. There are 199 informants, residents of the coastal
barangays of these municipalities and identified through their barangay secretaries. As this
is purely qualitative, it employs Participatory Research Appraisal Gender Analysis
(PRAGEN); meetings are held prior to gathering of data and validate responses through
FGD. The data are collected from interviews, audio and video documentation, and close
observation. Statistical tool, such as percentage and frequency distribution, are used to
discuss the respondents’ socio-demographic and economic profile. Majority of the informants
have very low educational attainment, have families and are 30 years old and above. Income
ranges from Php 2,000- 10,000 a month. Their income in fishing is seasonal, so they resort
to alternative livelihood, like doing farm labor and carpentry works. Incomes have not
increased as they still use traditional method in fishing. Most of them own canoe boats for
they cannot meet expenses for a motorized boat. Most of them have only sent their children
until elementary as they can hardly afford high school education. Participation of every
member of the household is essential as this spells more production and augmenting the
income of the husbands. Catching fish is done solely by the husbands but sometimes
assisted by male family members old enough to execute the strenuous job of fishing. The
participation of wives and children in fishing is more on pre and post harvest activity;
mending of tattered nets, preparing packed food, weighing, sorting, and peddling the catch.
They too have resorted to alternative livelihood like entrepreneuring and livestock raising to
add to the coffers in the family’s income. Wives end up looking for means to sell a limited
catch and earn enough for sufficient meals in a day making this participation equitable to the
effort of the husbands in fishing. Children assisted by tying the boats in the shore upon their
return and removing of water in the boat. This endeavor of the children lessens the work
load of the father and in most times has added more income for those who help in catching

fish. These wives and children are not compelled to help in the fishing activity; it’s their
willingness to assist as their participation increases production, thereby providing money to
meet household expenses. Besides, their assistance reduces the burden of labor among
fishers.
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In Taboan market, marketing of dried fish are famous delicacies from Cebu City, Philippines
for local and international tourists. This product tastes less salty with longer shelf life at
ambient temperature. Previous research found out that dried siganids locally known as
“boneless danggit” had Aw of 0.84. In June to December 2012, the roles of women and men
in the marketing of dried products at Taboan market were studied. The present dried fishery
product vendors are the children of the traditional vendors. Seventy nine percent of the
present dried fishery vendors are female and 21% are male. Women market the dried fishery
product through retail stores and direct selling, while the men are responsible for packaging
of dried products, assuring quality at warehouse and also purchase the products from
Bantayan island, Cebu, the place where the dried fishery products are processed. Women
dominated the marketing of dried fishery products while men are responsible as purchasing,
warehousing and quality controller.
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Institute of Agriculture and Animal Science, Tribhuvan University, Rampur, Chitwan
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In order to improve the health and nutrition of women and children through increased intake
of nutrient-dense Small Indigenous Fish Species (SIS) and empower women, a pilot project
on carp-SIS-prawn polyculture was launched in Chitwan and Kailali district for three years in
December 2008. One hundred and thirty six women farmers were selected for fish farming.
A household pond of nearly 100 m2 was constructed to each farmer through the project.
Ponds were stocked with four carp such as rohu (Labeo rohita), silver carp
(Hypophthalmichthys molitrix), bighead carp (Aristichthys nobilis) and mrigal (Cirrihinus
mrigala); SIS such as dedhuwa (Esomus danricus), mara (Amblypharyngodon mola), pothi
(Puntius sophore); and freshwater prawn (Macrobrachium rosenbergii) in first and second
project year. In third year, stocking combination was changed to six carp; rohu, silver carp,
bighead carp, mrigal, common carp (Cyprinus carpio) and grass carp (Ctenopharyngodon
idella), and SIS; dedhuwa and pothi, while prawn was excluded. Average total production
obtained was higher than national average. The farmers’ households consumed 48.7% of
the total production on average. Farmers and their families consumed all SIS whereas
surplus carp were sold. This raised their fish consumption above that of the national
average. Farmers sold 51.3% of the total production and earned Rs. 3,025 per household in
270 days which helped them to be empowered economically. In addition, farmers received
trainings on fish framings and lead farmers visited Bangladesh to learn about advance
aquaculture systems to increase the production and to utilize the dike for extra crop. Fish
production was affected in early year due to use of poisoned source water, which was
mitigated in subsequent years through awareness to farmers. However, prawn and mara
seed transport had been bottleneck during entire project period. Hence, both prawn and
mara were eliminated from stocking combination in third year. Despite these, the project has
been a landmark in Nepalese aquaculture due to its role i) to establish SIS as a high nutrient
value fish, ii) to introduce a new farming practice “carp-SIS polyculture” to increase the food,
income and nutritional standards of women and their children in a marginalized Tharu
community and iii) to empower women through income generation and pond ownership.
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Women are very vulnerable in disaster situations. Female mortality rate is not only higher,
there is also increased incidence of violence against women and children after catasprophic
events in areas where gender bias is tolerated (UNDP, 2010). Disasters therefore tend to
worsen the manifestations of gender bias. This study is an analysis of coastal women’s
experiences of gender bias particularly economic marginalization following the oil spill in
Guimaras Island, Philippines. The main objective of the research is to determine the
economic impacts of the oil spill on women and find out if they were marginalized in terms of
economic interventions in the aftermath of the disaster.

Using multi-stage sampling

technique, 112 female adolescents, mothers and elderly were chosen as study participants.
Primary data were collected using key informant interviews, focus group discussions and
household survey. Results show that one of the most immediate consequence of the oil spill
was the disruption of fishing and related livelihoods. Women and children were marginalized
most because it severely affected the domain of their fishing activity, the shorelines and
shallow waters. Economic marginalization was exacerbated because women’s occupations
and needs were considered less important, leading to minimal institutional interventions. The
results of the study affirm that disasters have distinct effects on women. It also highlights the
importance of gender perspective in analyzing disaster impacts. The research recommends
that disasters should be analyzed using the gender lens. Intervention programs from
preparedness (e.g. early warning systems) to rehabilitation (e.g. relief operation) should be
gender-sensitive and gender-fair.
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Women are more disadvantaged than men in securing formal sector employment
opportunities and access to less resources and skill makes them preponderate in lowinvestment and low-income informal sector livelihood activities. Any attempt to improve
women’s economic power requires information on returns to investment in their traditional
livelihood activities hence the need for this study which centres on comparing yield
performance in artisanal fishing and fresh fish marketing. The study utilized primary data
collected from 55 fishing folks and 80 fish sellers selected through multi-stage sampling
method. Data collected were summarized using descriptive statistics and analysis was done
using budgeting and regression models and Z-test. Empirical findings revealed that about
75.0% of fisher folks either had no formal education or primary education while majority
(50.0%) of marketers had up to secondary school education. About 74.0% of fisher folks and
66.0% of marketers considered venture as major livelihood source.

Most (77.6%) of

respondents took to these ventures to provide for their households or supplement spouse’s
income. The net revenue accrued to fish hunters per annum was N965, 248.00 while that of
marketers was N 373, 773.00. Returns to investment was 55.9% for fish capture and 43.8%
for fish marketing. There were significant differences between profitability indicators at
conventional significance levels. About 77.8% of income from fish capture and 69.2% from
marketing went into supplementing household consumption expenditure. OLS regression
result showed that the significant factors which influenced returns from fish capture included
experience, season, distance covered and type of fishing ground. Transportation, purchase
cost, experience and household size were the significant factors influencing returns from fish
marketing. The major challenges faced by fish hunters included increasing cost of canoes
and short supply of gears while marketers face challenges of high transportation cost and
losses from perished unsold fish. Both groups face lack of access to formal credit. It is
concluded that fish capture and fish marketing are profitable ventures and that earnings
realized contribute to households’ upkeep. Organizing women informal sector operators into

groups to enable them access government support and bank credit are recommended for
improving women’s livelihood.
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The study was conducted in the coastal municipalities in the province of Ilocos Norte,
Philippines in 2011.

The study aims to document the role of men and women in the

management of the coastal resources with an end view of giving insights to government
units and NGOs for the formulation of policies to improve CRM program implementation.
A descriptive-survey research design was used to illustrate the socio-demographic profile,
level of knowledge and attitudes of respondents regarding CRM programs and the extent of
their participation in CRM. The correlation analysis was employed to determine the
relationships between the personal profile of the respondents and their level of knowledge
and attitude towards the extent of their participation in CRM. A total of 111 implementers
composed of 77 males (♂) and 34 females (♀) were the respondents; with formal schooling,
mostly with high school and some with college level of education, and have related trainings.
Majority is married; not all of them are fishermen, and most are still within the poverty level.
Management of the resources is a domain of males; however, it is the concern of everyone,
young and old (18–75).

Their involvement in the program shows their concern of the

resource (1–30 years), however their commitment is low. The respondents have high level
of knowledge (2.89 ♂, 2.82 ♀) regarding the resources, likewise, both have favorable
attitude (2.93 ♂, 2.90 ♀) towards its sustainability, which means that the respondents can be
good caretakers of the natural resources particularly coastal. On the other hand, the extent
of their involvement differs, generally, males always (2.42) participate, while females seldom
(2.15). A slight to moderate relationships (0.40, 0.54) between the extent of involvement and
the demographic profiles of the males and females respectively were observed, however
negligible with the levels of their knowledge; moderate and also negligible relationships with
the levels of their attitudes for males and females respectively. On the other hand, the levels
of their knowledge and attitudes are moderately related with their socio-demographic profile
(0.46, 0.52 ♂; 0.62, 0.57 ♀). Accordingly, coastal communities in Ilocos Norte are aware on
coastal resource management. It is considered as male dominated program; however the
females can be effective partners.
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Indonesia is a maritime country, it composed by 17,500 islands with population
closed to 245 millions. While Central Java province is considered as the densily
populated province in Indonesia with population of about 37 million persons. This
province shared a significant role in man-powering fisheries sector in Indonesia. The
utilized brackish water pond in Central Java is about 35% of its total potency while
the potency utilized for Indonesia is only 23% (Fisheries Statistics, 2011). Pati
regency as a study area, lies in the northern-east coast of Central Java and wellknown as milkfish producer in Indonesia. The milkfish produced from Pati Regency
called as “Bandeng Juwana”. It has a special taste, in which different from other
brackish water product produced by other regions. The brackish water ponds in
study are signaling decrease in productivity lately. Similarly to the capture fisheries
resource and even severly almost and/ or had have been over-exploited. A lots of
efforts have been putting on to manage both of resources. Several conventional
fisheries management had have been employed but might not performed effectively
some how adversely due to climate change. In facts many parties have not prepared
yet to react for the adaptation with such uncertain situation. However, it was
wondering that the fish-farmers in the study area are remain survive some how to
secure their household expenditure although they are suffering from climate change.
One of the important actor to overcome this uncertain situation perhaps mainly due
to the women role in their family. The main objective of the study is to set up an
adaptation and mitigation strategy for women (as housewife and/ or daughter) in the
brackish water ponds business to secure their household expenditures in order to
cope the climate change condition. To design a favorable set-up of adaptation and

mitigation strategy for women, then this study has explored how vulnerable of fishers
to cope its vulnerable fisheries resource. Primary data are collected from the relevant
parties or stakeholders. In-depth interview and Focus Group Discussion with keypersons and other competence informants were carried out, while secondary data
are used to enrich the analysis.

The study employs mixed-method between

quantitative-and-qualitative. The research indicated that several evidence of climate
change were found in some extents of brackish water pond business. The impact on
vulnerable fisheries in the study areas are significant and women role are found
fantasticly to secure a though situation of household income.
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A large portion of human population is concentrated in coastal areas. Such is evident in the
Philippines, an archipelago comprised of over 7,000 islands. Fishing and related activities
are thus considered a major part of Filipinos’ lives, addressing survival and livelihood needs.
However, coastal areas are also deemed to be highly vulnerable to a host of disasters, more
so in the context of capitalistic globalization and global climate change. This vulnerability
greatly affects people’s lives along the coasts and has prompted institutions to come up with
mechanisms that address disaster situations. Studies show that gender issues are often
ignored in disaster situations despite the fact that women have different needs and
capabilities than men at these times. Previous research underscored that women experience
the greatest stress during disasters because of their multiple responsibilities and their
generally perceived inferior social status. Women’s vulnerability during and after disasters is
attributed to their political, economic and cultural conditions. After all, the destitute in coastal
areas and elsewhere in the world are disproportionately women. Despite these realities,
contemporary disaster research are often gender-blind and gender issues have not always
been part of the criteria employed by institutions involved in disaster response and recovery.
My paper argues that there are valuable gender lessons to be learned in the experiences of
women in the coastal areas of Guimaras province, Philippines, when disaster struck them in
the form of the M/T Solar I Oil Spill in 2006. The main arguments in my paper are supported
by the results of an interdisciplinary research on women’s experiences of gender bias
following the oil spill in the coasts of Guimaras. Such research results noted that women’s
political subordination was evident because their role in fishing is very minimally recognized.
Women were often uninformed and rarely represented in decision-making following the oil
spill disaster. This under-representation exacerbated the coastal women’s disadvantaged
conditions as institutional interventions rarely addressed their needs and concerns. As such,
important issues like violence against women (VAW) in disaster situations were not properly
dealt with. The gender lessons highlighted in my paper will serve as important indicators for

more gender-sensitive disaster planning, mitigation and response in coastal areas, as well
as ensure women’s empowerment in fishing-related activities.
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Fisherwomen (fishermen’s wives and women who themselves work in fisheries activities)
have a very important role in helping the family's economy. There is no doubt that
fisherwomen's economic activities greatly improve family's livelihood. A common problem
faced by fisherwomen in running economic activity is their lack of financial capabilities. Most
of the fisherwomen who run fisheries small scale businesses such as fish baskets sellers in
North coast of Java, obtain their financial assistance in the form of micro-credit from
cooperatives, rural banks, or middlemen. This paper analyzes whether financial assistance
in the form of micro-credit affects fisherwomen's livelihood. By using regression analysis, the
effect of different types of existing microcredit and other socioeconomic variables to income,
can be analyzed. In order to determine whether fisherwomen who receive financial
assistance (micro credits) would be more efficient in terms of using their inputs compared to
those who do not receive credits, an efficiency analysis using Frontier (Banxia) is carried out.
The units of analysis are fisher women micro credit recipients and non recipient, while inputs
are measured by capital/total cost, working time, and outputs measured in total revenue.
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Women act as backbone of fishing activities and post-harvest operations in fisheries sector
of many developing countries. In many instances fisherwomen could win additional bread by
selling the fish in nearby households. Increasing urbanisation creates new markets for the
fish and fishery products. But the processing methods they employ hamper the product
quality. Simple technologies could be the panacea to improve the quality of their produce to
harness the urban markets.This paper portrays such a low cost technological intervention
that enabled fisherwomen to produce better quality dried anchovies in a fishing village in
South India. The technology involves hygienic drying protocols which ensure better quality
and increased shelf life. The fish onceunutilized were finding their way now to the super
stores in cities to cater to the needs of urban fish lovers. This venture paid the fisherwomen
more profit than their previous merchandising opportunities and aims at transforming the
lives of a group of fisherwomen from mere street vendors to small scale entrepreneurs.
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It has been increasingly recognized in the academic literature that despite women’s
important roles and contributions to the fisheries sector, they are being left out of fisheries
management.

In order to ensure sustainable management of the resources and viable

livelihoods in fisheries, it is important to guarantee the participation of all the relevant
stakeholders in the sector, highlighting and understanding better the roles of women. This
paper draws on bibliographic literature on the theme of women’s access to production tools
(including primary tools such as boats and gears), processing equipment, and their role in
fisheries management. It will review case studies where women have owned the productive
tools and will aim at finding evidence of the efficiency and efficacy with which women run
and operate micro and meso fishing enterprises. In particular, the paper will look at the
practices, challenges and the factors (support, policies, organizational requirements) that
lead to successful women led enterprises in the fisheries sector, and strategies that
enhanced women’s roles in resource management. The study will also look for examples
where the non access to productive tools and to fishery products have led to situations which
pose threats to food and nutrition security, livelihoods and family health, including vulnerable
groups and children. The paper’s aim is to make a case for identifying situations and
opportunities to scale up the role of women in responsible fish production and processing
and thereby giving better access to women’s voices in fisheries policy formulation and
dialogue, as well as to improving their participation in decision making mechanisms and
fisheries management bodies.
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Development projects meant to address gender inequity and to empower women had not
always addressed the issues satisfactorily; many of these projects had increased
women’s work burden, thus adversely affecting their well-being. Without first
understanding the needs and expectations of women and plunging them into
development projects not of their own design may do them more harm than good.
Development agencies should avoid taking the top-down approach when addressing
gender inequity issues. Human-centred developments where women identify their own
problems and discover their own solutions will be more appropriate approaches. This
paper presents some case studies from Bangladesh, Indonesia, Thailand and Vietnam
which showed the increased work burden of women involved in development projects in
the fisheries sector in Asia. It explores what empowerment of women really means and
entails, and suggests strategies for empowering women without compromising on their
expectations and well-being. It also describes indicators which can be used to assess the
level of empowerment achieved, and suggests that empowerment of women should not
only be confined to women at the individual or household level but should also be focused
on the community/national level where women’s lives can be reshaped with the forging of
new norms.
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Notes on women in coastal barangays in the fishing community along Maqueda Bay in
Samar were conducted. The objectives of the study were to determine the socio-cultural
dynamic of women in the fishing villages, to document the role women in the local
governance and to determine the status of the women working in fisheries. an exploration of
the core problem and issues affecting productivity in the fishing household of Maqueda
Bay,Samar, Philippines have drawn from literature on participatory study and the relatives
success of fishing household engaged in family-based enterprise. The findings obtained and
discussed in this paper included the personal and economic profile of the women in the
coastal barangays, their practices, community participation, relationship with authorities,
legal loophole on fisheries laws were likewise explore by women respondents. The papers
describe the family synergy in the fishing barangays in their quest for poverty alleviation
though improving gender relation.
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Gender disaggregated data is not collected by the Ministry of Agriculture and Fisheries
Wealth of Oman. Consequently, there is a deficiency of information relating to what roles
women play in the national fishery. Accordingly, in an effort to fill this knowledge gap the
present study examined the involvement of women in artisanal fisheries in the Al-Wusta
Governorate. Eighty-five (~20%) of the total population of approximately 400 fisherwomen
were randomly interviewed to gain greater insight into their socio-demographic status and
precise function in the artisanal fishery. Field-based observations on the molluscan,
holothurian and crustacean fisheries in which females are engaged are also presented.
Interviewees (mean 36 years old) were separated into groups based on age distribution.
Over 40% of responders were illiterate with only 20% having attained secondary level
education or above. Three-quarters had offspring with 60% of these having 4 or more
children. Fishing activities involved 5-10 hours per day for a 3 day week. Women were
engaged in gathering (gastropods and bivalves), gleaning (sea cucumbers) and spearfishing
(cephalopods and crustaceans) as well as exclusivity in capture, processing and marketing
of marine gastropods. Major problems experienced by fisherwomen were distance to the
fishing grounds and lack of financial and technical support. Finally, recommendations for
gender sensitive intervention, incentivisation and support are presented.
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Different gender research approaches affect not only what kind of data is obtained, but if
these will lead to meaningful increases in gender equality and to what extent. The CGIAR
Research Program on Aquatic Agricultural Systems (CRP-AAS) seeks to go beyond
conventional approaches to gender research by developing, testing and employing a Gender
Transformative Approach (GTA). This innovative approach aims to transform not only what
is studied when considering gender – focusing on understanding the underlying causes of
gender inequality (i.e. cultural norms, expectations and power relations) in addition to its
symptoms – but also the ways in which gender relations are studied, embracing the potential
for transformation of gender relations in the research process itself. This participatory miniworkshop will encourage participants to think through the key dimensions of a gender
transformative research framework (i,e. research methodologies, questions and tools), and
when and how it could be applied.
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Gender research is coming of age in aquaculture and fisheries, despite “leaky pipes and
slippery ladders” (Williams, 2011). However, the policy –research interface still seems
confronted with a chasm that refuses to fuse throwing questions on the relevance of doing
gender research in a public funded tropical context. There are a number of epistemological
as well as methodological issues that demand resolution before one borrows or lends the
gender lens in marine ecosystem. Research projects that conceive Gender as a biologically
constrained, historically informed, social construct delineating normative relationships as
lived experiences may

fail in illuminating meaningful policy discourse if pursued in a

unifocal perspective. The peculiarities of the CPR regime and uniqueness of the sharing
system prevalent in the harvest economy vis-a vis the wage system in the post-harvest
economy confound conventional analysis of factors that influence gender valency. How this
is manifested as theoretical and methodological challenges while doing gender research and
how to construct tools and strategies to over come this predicament is described in this
paper. A reflexive narrative is adopted in deriving insights from a study done to evaluate the
gendered impact of fisheries modernization in India. Revisiting the fishing villages which
enacted the first-ever internationally aided fisheries modernization experiment (the Indo
Norwegian Project 1951-62 ) the study focuses on gender in the age range of 55-80 along
with the cases Leela Gulathi reported in 1984. The imperative of Technological change is
found to have caused varied gender impact across the three major harvest sectors and the
allied value chain subsectors. Gender getting embedded in class relations and identity
politics consequent to modernization is found to raise new questions on gender policy and
capacity development. The way fisheries policies need to be gendered is discussed in the
light of not only the findings reported from resource regimes that exist in different stages of
ecosystem resilience in other parts of the world but also certain features like unionization,
state sponsored social security and empowerment platforms evident in Kerala.
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This paper will argue that despite the traditional separation between feminist scholarship and
fisheries science there is a synergy that is particularly relevant to the integration of gender
concerns into fisheries and aquaculture research projects. The paper will be framed by a
discussion of the history of feminist methodology – from an ‘add women and stir’ approach in
the 1970s to the current debates about the relevance of postmodern theory. It will look at the
way in which feminist methodology has been seen as coterminous with qualitative methods
and ask how this is rooted in political and ethical concerns for ‘women’s experience’ as a
central and essential category. This exploration of the core of feminist methodology will point
us towards ways of making fisheries research more concerned with gender issues while
avoiding the conflict between qualitative and quantitative approaches.
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In December 2012, the world lost Dr Mudnakudu C Nandeesha, the man who put women
and gender equality issues on the agenda of the Asian Fisheries Society. In 1990, Dr
Nandeesha organized the Women in Fisheries in India workshop for the Asian Fisheries
Society Indian Branch. In subsequent field work in Cambodia and Bangladesh, Dr
Nandeesha became even more convinced that women’s equality was a major factor in the
successful development of aquaculture and fisheries. He organized first a national
(Cambodia, 1994) and then a regional (Indo-China countries, 1996) workshop on women in
fisheries. At the same time, the Cambodian non-government organization, PADEK, which he
worked for, sponsored the first women in fisheries photographic completion at the 1995 5 th
Asian Fisheries Forum (AFF) in Beijing. These competitions were also held in 1998 and
2001 at the Asian Fisheries Fora. However, the photograph competition was the soft way
into the AFS processes. Dr Nandeesha approached WorldFish Center to help sponsor, with
AFS and others, the first Global Symposium on Asian Women in Fisheries in 1998 at the 6 th
AFF. This set the pattern to having a women, later gender, symposium at each Asian
Fisheries and Aquaculture Forum. This presentation traces explores in depth some of Dr
Nandeesha’s key ideas on eradicating gender inequality in fisheries and aquaculture,
through analyzing some of his key publications and from my first hand experience of how he
influenced people and organizations. It concludes that Dr Nandeesha was a visionary with
an intuitive understanding of how to motivate others to act and bring about institutional
change.
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In most food production systems technological changes, like mechanization have often
resulted in the displacement of women from their traditional roles in those systems. This
paper looks at three different fisheries in the traditional sector in the central part of the state
of Kerala, India and attempts to analyse the changes and the resultant changes in the
gender roles. The first is the ring seine fishery where the fishermen belong to the Latin
Catholic community. The fishery which was small scale has transformed into a capital
intensive, high power, labour intensive fishery with landings shifting from the beaches to the
harbours. The beach landing facilitated the active participation of women, who took over the
post harvest activities like sorting the catches and further marketing or processing. With the
landings shifting to the harbours and becoming linked to price incentives of the market,
women have slowly been marginalised. Women engaged in marketing still frequent
harbours, for purchase of fish, but the post harvest activities, like handling the catch etc.
have been taken over by organised male labour. The second is the stake net fishery,
generally operated by the Dheevara community which has traditional rights over padus or
designated stake net fishing areas/ regions in the backwaters. Women are completely
excluded from fishing operations and come into the picture only after the catch is landed,
sorting the catch and later marketing them. There are religious rituals associated with the
setting up of the stake net and women are also not allowed to participate in these. The one
significant change that has taken place in the community is that the traditional inheritance of
the padus by women as dowry has slowly disappeared owing mainly to economic
considerations. The stake net fishery is facing increasing competition from other fishery as
well as commercial interests. The catches in general have been declining and there is
increasing pressure to abandon what had been a way of life for centuries. In this changing
scenario, the need to protect the padus from passing on to another family and in the process
getting lost is pre-empted by discontinuing the practise of women inheriting the padus. The
third is the homestead based, localized clam fishery. This fishery evolved basically to cater

to the lime industry. The shells were more sought after than the clam meat. Here again the
fishermen are from the Dheevara caste. The fishing which was done by diving and hand
picking was an activity women had been actively engaged in. The introduction of small
canoes, which have over time become motorised, and the scoop nets have made the activity
male centric and now women are rarely seen in harvesting. They are now restricted to
processing and shucking of the clam meat and further marketing of the meat.

GAF4-28
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COUNCIL OF AGRICULTURAL RESEARCH (ICAR)
B. Meenakumari* and Nikita Gopal
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One of the aspects that augurs well for gender equality in fisheries is the presence of women
professionals in fisheries and aquaculture. The Indian Council of Agricultural Research is an
apex body guiding research and development in agriculture and allied areas, including
fisheries, in India. A Subject Matter Division in ICAR looks after Fisheries. Research in
fisheries is undertaken in eight Institutes, each looking after specific aspects of fisheries,
ranging from marine, inland and coldwater fisheries; freshwater and brackishwater
aquaculture; fisheries education; fisheries harvest and post harvest technology; and fish
genetic resources. A study in 2001 found that women in scientific cadre formed 13.92% of
the total scientific force in fisheries research (under ICAR) and by 2012 the percentage had
increased to 20%. Besides, women are also present at other levels in the organizations,
lending technical and administrative support for research. This paper provides some insights
into the presence of women vis-à-vis men in fisheries research in ICAR and looks also at the
areas of science they are contributing in. The opportunities that are available to and that are
being used by women to attain higher training in their field of work is also explored. The
paper also explores the spatial mobility of women researchers, the lack of which was often
cited as one of the major blocks in career advancement of women, usually constrained by
family concerns.

GAF4-29
GENDER ROLES IN MALAYSIAN AQUACULTURE INDUSTRY:
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An exploratory study was conducted in Kuala Besut, Terengganu Malaysia from May to June
2011. This study was conducted through collaboration with the Fishery Development
Authority of Malaysia (LKIM). The objective of this study was to explore gender roles in
Malaysian aquaculture society. Focused Group Discussion (FGD) among field officers of
LKIM was done as an input for questionnaire development. Ten field officers serving at the
Besut District were invited to a 3-hour FGD on activities involved. The data collection was
conducted through group activity whereby 200 aquaculturists under the governance of Besut
LKIM office and their spouses were invited to attend a meeting at the LKIM Besut Complex
on the 22th June 2011. They were given the self-administer questionnaires and were.
assisted by LKIM officers who participate in the FGD session. A total of 275 respondents
(men and women) completed the questionnaire. The respondents comprises of 157 cage
operators, 95 fish pond operators, 12 hatchery operators, 9 open sea fishermen and 2 boat
operators. Out of 275, there were 180 men and 95 women respondents. A small percent of
the men were single (17.3%) and there was only one widowed among woman respondent.
The majority of respondents had low level of education and all of the male respondents were
involved in aquaculture, either in cage or pond management as a full time or part time. In
addition, there were 14 out of 95 women who had indicated that they were involved in
aquaculture activities. The study also solicited information on who does what in the
household as well as in the aquaculture activities. The data clearly revealed that women and
men were involved in traditional household chores in different roles. A different set of
questions were used to obtain information on who does what in the aquaculture activities. In
general, when the husbands completed the questionnaire they are under estimate the
contribution of their wife for both the cage as well as in the pond management activities.
Although there were only 10 women involved in the cage and 7 women in the pond
management activities, only one husband indicated his wife’s involvement. Qualitative
research methodology need to be conducted to gain a better understanding of gender’s
roles in aquaculture practices in Malaysia to enable appropriate accounting of men and

women’s roles in this sector. There is also a need for research on gender’s role on a larger
population to get a better cross country perspective of the issue.
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*Profesor/Director, Institute of Gerentology, Universiti Putra Malaysia, 43400 Serdang Selangor
dir.ig@putra.upm.edu.my /aizan@putra.upm.edu.my

The workshop empowering vulnerable stakeholder groups is one of the work packages
under the AqASEM09 (Asia−Europe Meeting Aquaculture Platform) –a European
Commission supported project under the 7 th Work-package (WP7) The project is being
coordinated by Ghent University, Belgium, which involve nine partners from European and
Asian institutions to work on an action-oriented agenda for co-operation and to develop a
multi-stakeholder platform for dialogue, networking and continued coordination concerning
sustainable aquaculture between EU and Asia. The objectives of the workshop were to
share country experiences and best practices regarding poverty eradication and gender
issues; increase knowledge and skills in gender analysis and gender mainstreaming; identify
strategies to promote appropriate technologies and greater women participation for
vulnerable groups and to develop action plans towards empowering poor farmers and
women in aquatic food production. The workshop conducted from the 6 th to 10th February
2012 in Felda Residence Hotel, Kuala Terengganu, Malaysia, adopted participatory and
integrative approaches to enable full and effective participation. The main topics covered in
the workshop were poverty and gender issues in aquatic food production, empowerment of
vulnerable groups, gender analysis tools and gender mainstreaming strategies. The
respective ministries and agencies in the 10-Asian country were contacted to nominate two
participants representing policy maker and two field officers or researcher. There was also a
requirement of mix-gender participants. Due to lack of response and inability to identify the
right person, only five countries (Philippines, Cambodia, Indonesia, India and Malaysia)
could successfully respond to the offer. The workshop organizer also accepted participants
from India upon request from the Network of Aquaculture Centre in the Asia Pacific (NACA).
Based on the pre-test that was conducted, a majority of them, with the exception of those
form India and the Philippines had no background on gender issues and awareness. After 5day workshop the post-test revealed that the participants had increased awareness of
gender issues and indicated that the workshop contents were useful in their work. From
workshop organizers’ perspective, much more effort needs to integrate gender into the
aquaculture activities and research. More gender disaggregated data and research are

needed to provide better understanding of the gender issues. Much effort is required to
increase gender awareness among those working in the aquaculture sector.
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In Korea, central and local governments have established and practiced their own action
plans aimed at improving women’s ability in fishing and agriculture according to relevant Act.
Nevertheless, taken as a whole, women in fishing have been paid little attention in policy
making. The government’s action plans are mostly based on female farmer’s reality, leaving
women in fishing aside. Therefore the established plans are hardly applied to actual situation
of women in fisheries, and consequently have less effect in empowerment of women in
fisheries. This paper examined women’s working condition and experience in order to
promote the effectiveness of policy. Searches were made using survey and focus group
interview (FGI) to women in fisheries in Gangwon province. This investigation focused on
women’s status and identity related to their work as a fisherperson. Although governments
have constantly tried to enhance status and capability of women through various policy
projects, the result of research showed that status of women in fisheries hasn’t been
improved that much in real field and self-recognition of women to professional is low as well.
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INCOME INEQUALITIES AMONG WOMEN MEMBERS AND WOMENHEADED HOUSEHOLD MEMBERS ENGAGED IN SMALL SCALE
FISHERIES-AN EMPIRICAL STUDY
Debabrata Lahiri
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The burden of poverty tends to be biased towards women, especially female headed
households. Women from poor households and female-headed households have been
forced to involve income generating activities outside the home for their livelihoods. Most of
the women face the hardest conditions, such as hard physical work. Also female headed
households tend to have a higher frequency of food insecurity and their livelihoods and
coping capabilities have been constrained by low education, poor skills and low earning
ability. Thus they usually earn less than male counterparts. However, women participate in
the fishery sector as processors, packers, and vendors. There have been many instances,
the financial mainstay of the fisher household. Women in fishing households increasingly
have been becoming active in income generation, but they still face discrimination on the
job. The women claim that they do the same job that men do, they have been paid 70% less
of the wage from that of men earn. In view of the above, the study has been focused two
type of households i.e. normal household from where women participate in various kinds of
activities such as fishing, net repair, processing such as drying etc. and the other type of
households have been the female-headed households performing the same type of
activities. The central idea of the study has been to find out whether there has been any
difference in the labour hours employed and earning derived from the activities. Because in
case women participating from a household which has not been female-headed has to only
supplement the income of their male counterparts. On the female-headed households has
been the chief earner of the household. The commonality in spending the earned money has
been observed in the two type of households i.e. spending on children’s education, food and
sometimes savings some part of the earnings for marriages of girl children.
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This paper attempted to describe the expanding roles of men and women in selected aquatic
agricultural systems (AAS) areas in the Philippines and to identify the impediments in
tapping this potential for increasing productive capacities. The data came from the Focus
Group Discussions (FGD) conducted in August to October 2012 with fishers, farmers,
women and youth and Key Informant Interviews (KII) in eight selected AAS areas (5 in
Visayas and 3 in Mindanao) during the pre-scoping phase for the WorldFish CRP 1.3 in the
Philippines. Secondary data supplemented the FGD and KII data. Results show that men

and women play roles at home and in the work area that are complementary and
sometimes substitutes of each other. Men and women engage together or alone in
many activities to earn income. The need for the husband and wife to work together
(in farming, fishing or in other income earning activities) is necessary for economic
survival. With women now doing more productive work, it is common among men to
take care of household chores and the children. The challenges of restricted access
to and control of resources (education, land, credit, information, technology,
trainings), resource degradation, restricted market for produce, and persistence of
biases in programs and policies impede the attainment of gains from expanded
gender roles to improve productive capacities.

GAF4-34
LOCATION SPECIFIC INTERVENTION FOR THE EMPOWERMENT OF
COASTAL WOMEN: AN EXPERIENCE IN KERALA
Femeena Hassan*, Charles Jeeva J*, Kumar Katya** and Sunchul C. Bai**
*

Central Institute of Fisheries Technology, Matsyapuri p.o., Kochi-682 029, India
**
Pukyong National University, Busan, Rep.of Korea
*femeenahassan@rediffmail.com

Community participation plays a key role in common property resource management for
sustainable development that has significant impacts on the quality of the environment.
Small-scale aquaculture has the potential to contribute significantly to poverty reduction and
improve food and livelihood security in coastal area. Shellfish aquaculture appears to
represent a unique opportunity to increase female participation in the fisheries sector.
Improved growing and water management techniques and the introduction of value addition
options presents an opportunity for women SHG groups to generate additional earnings for
supporting their livelihoods. The Department of Science and Technology (DST) project on
Location specific livelihood interventions in fisheries sector for the empowerment of
fisherwomen in coastal Kerala carried out by CIFT, introduced livelihood options of culture of
edible oyster and value addition for women groups in coastal fishing villages in Kerala. The
project intervention during the year 2010-11 was evaluated to work out the economics of
edible oyster culture and value added products. It was found that a profit of 137$, 64$, 52$
could be generated out of an area of rack and ren culture of oysters of 50 m 2, 30 m2, 25 m2
respectively. The estimates showed that there was potential of generating 23,054$ per
hectare which presents ample opportunity for the women groups to expand the area of
culture. Value addition options were found to be another lucrative option capable of
generating profits of 0.7$per kilogram from making fish cutlets, 1.8$ from fish pickle and 1.9$
from prawn pickle. The study gives an insight how need based location specific technology
intervention will overcome social biological and economic constraints of coastal
fisherwomen.
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Kerala is a significant State in the fisheries map of India with vast aquatic resources coupled
with rich species diversity representing 38863sq km land area and a total population of 33.4
million. There are 222 marine and 113 inland fishing villages in the State with fisher folk
population of 771249 and 230376 respectively. During 2011-12, the State produced
0.7million tones of fish which was almost 20% of the total marine landings of the country. On
an average, it contributes 15-20% to the total national fishery export, which has crossed the
level of 3.5 billion US$ last year. Almost 80% is contributed by the marine sector and 20% by
the inland which jointly contributes 1.26% to the Gross State Domestic Product. As seen in
other sectors, this is also a male dominant activity. The present study is focused on
comparing the job effort by three distinct groups of fisherwomen populations of the State viz.
marine, inland and the tribal. Information was collected using a structured questionnaire from
300 fisherwomen each from the marine and inland sector through random sampling. In the
case of tribal fisher folk, the sampling size was only 20. The study also analyzed the
interaction of the type of activity (tasks undertaken) and the work environment (hours of
work, posture, ease of operation, environment, quality of water) on their health and livelihood
through self reports. Their physical and psychological stress including strain and
musculoskeletal injuries were also recorded and compared.

Simple statistical tools like

mean and percentage were used in data analysis. Analyzed survey data revealed that in the
marine sector, 100% fisherwomen are engaged in ancillary jobs including fish sorting,
prawn-peeling, cleaning, drying, product stuffing and fish vending. It is estimated that only
19% women are engaged in hard work (carrying fish on their head for marketing) while
others are doing comparatively easy work (fish processing activities) for earning their daily
bread. About 75% are old (above 60 years) with more than 30 years of experience. They are
working for a period of 8 to 11 hours a day and earn an amount of 6.5 to 10 US$. In the
case of inland fisherwomen, 37% are engaged in hard work including primary fishing mainly

clam collection and selling it to the consumers. Though it is a work of seasonal nature, the
strain taken by them is incomparable with any other hard job undertaken by women
anywhere in the world. They earn an amount of 4.5 to 7 US$ a day by working for a period of
7 to 10 hours. Among the tribal fisher folk, the women go for fishing along with their spouse
to interior forest areas even risking their life. They perform duty for 16-18 hours a day but the
income levels are highly erratic (0.0 to 30 US$ per day). The per capita income of the three
groups under study although erratic is slightly higher than the national average figure.
However, it is awfully low compared to the urban women average. The first two groups of
fisherwomen invariably face a number of job related health problems while the third group
does not have such issues. The entire women-folk under investigation contribute significantly
to the family protein diet and to the family income.
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Global environmental changes, national economic drivers and State Government responses
have led to significant social changes in a fishing community off the coast of Western
Australia. The Abrolhos Islands are an important source of egg production for the Western
Rock Lobster Managed Fishery. This fishery was considered the largest and most valuable
single species fishery in Australia and was the first fishery in the world to achieve Marine
Stewardship Council (MSC) certification. A drop in the number of settling rock lobster larvae
(puerulus) 6 years ago gave rise to significant management changes, catch reductions and
consequently a sharp decline in the number of fishers operating in the fishery. The reduction
in the number of puerulus is likely to be environmentally driven. The Abrolhos Islands has a
long history of rock lobster fishing with some Licences being handed down over 3 and 4
generations. The established community comprised; family ‘camps’ (simple houses) schools,
sporting clubs and community halls. During the ‘season’ the fishing families lived on the
Islands, going back to the mainland at the end of the season. With the reduction of the
lobster catch and the numbers of fishers, there have been significant social changes
impacting heavily on the community. From the perspectives of fishing women, this paper
explores the contribution of women in this community, the social changes and community
decline.

The 10th

ASIAN FISHERES AND
AQUACULTURE FORUM
(10AFAF)

POSTER

PS1-2
EFFECTS OF 18-CARBON FATTY ACIDS ON ADIPOGENESIS AND PPARs
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Eighteen-carbon fatty acids including oleic acid (OA; C18:1 n-9), linoleic acid (LA; C18:2 n-6)
and linolenic acid (LNA; C18:3 n-3), that constitute a major portion of modern-day aquafeeds,
are important or required for normal growth and development of marine fishes. Their roles in
affecting the adiposity of the fish are less known. The present study investigated the in vitro
effects of these three fatty acids on cell differentiation and lipid accumulation during
adipogenesis of cobia preadipocytes, together with expressions of PPARs genes that are the
transcription factors of many adipogenesis processes. The preadipocytes treated for 20 days
with OA accumulated significantly more lipids than those with LA or LNA. The expressions of
PPAR genes during the 20-day incubation varied among the fatty acids. While the transcript
levels of PPAR were treated with OA, they were increased in the LNA treatment at the late
phase (days 16 and 20). PPARβ were upregulated during the early phase when treated with
LNA and OA as compare to the late phase with LA. PPAR during early phase when treated
with LA, but during late phase with OA. The differential expression of PPARs implicates that
a feed rich in OA or in both OA and LA may be used to fatten farmed cobia before harvest.
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Bacillus subtilis E20-FERMENTED SOYBEAN MEAL AS A REPLACEMENT
FOR FISH MEAL IN THE DIET OF WHITE SHRIMP, Litopenaeus vannamei
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The purpose of this study was to improve the utilization of soybean meal (SBM) as shrimp
feed ingredient by using an approach of solid-state fermentation with Bacillus subtilis E20.
The protein content and B. subtilis E20 proliferation significantly increased as the initial
moisture increased from 300 g kg-1 up to 500 g kg-1 in SBM during fermentation. The protein
content of fermented SBM (FSBM) increased by 19% after fermentation, accompanied by an
increase of 18.75% in the total hydrolyzed amino acids compared to SBM. The free amino
acid concentration in FSBM also increased by 374.9% compared to SBM. While FSBM did
not improve shrimp growth, but the level of FSBM replacing fish meal in diet could be
increased as compared to SBM replacing fish meal in diet. As a result, the maximal
replacement levels of fish meal in shrimp diet with SBM and FSBM were 37.42% and
61.67%, respectively, based on the feed efficiency estimated by a broken-line analysis.
These results suggest that FSBM fermented with B. subtilis E20 can be a potential protein
source used as a replacement for fish meal in shrimp diet.
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Three sets of feeding trials were conducted to establish optimum feed size (Exp-I), stocking
density (Exp-II) and dissolved oxygen level (Exp-II) for olive flounder. In the feeding trials,
growth performance, feed utilization and hematological parameters were examined. In Exp-I,
three different sizes of a commercial diet (small, 3 mm; medium, 5 mm; large, 9 mm) were
used and triplicate groups of fish (53.6±0.9 g) were fed one of the diets to apparent satiation
for 8 weeks. In Exp-II, fish (30.0±0.01 g) were reared at four stocking densities (1.8, 3.5, 5.3
and 7.1 kg/m2) and were fed a commercial diet to apparent satiation for 8 weeks. In Exp-III,
fish (187±5 g) were reared at two levels of dissolved oxygen (low level, 2-3 mg/L and
optimum, 6-7 mg/L) and were fed a commercial diet to apparent satiation for 5 weeks. In
Exp-I, significantly higher weight gain, protein efficiency ratio and lower feed conversion ratio
were observed in fish fed large size diet than fish fed small and medium size diets. However,
there were no significant differences in survival and hematological parameters. In Exp-II,
weight gain, protein efficiency ratio and specific growth rate tended to decrease as stocking
density increased, but there were no significant differences among treatments. Survival rates
and hematological parameters were not significantly different among treatments. In Exp-III,
weight gain, protein efficiency and feed intake of fish reared at optimum dissolved oxygen
were significantly higher than those of fish reared at low dissolved oxygen levels. Survival
rate was numerically increased as the dissolved oxygen levels increased, but there was no
significant difference. Alanine transaminase value was significantly decreased in the
optimum dissolved oxygen level. Based on these results, the optimum diet size for olive
flounder (53 - 70 g) is suggested to be 9 – 10 mm. Optimum stocking density and dissolved
oxygen level are suggested to be approximately 3.5 kg/m2 and 6-7 mg/L, respectively.
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In this study, we demonstrate the increasing effect of growth and innate immune system and
protective effect against hydrogen peroxide (H 2O2)-induced protein oxidation and cellular
DNA damage of the olive flounder (Paralichthys olivaceus) fed by chitosan-coated moist
pallet (MP) diet. A chitosan-based biopolymer coated MP as the experimented diet and noncoated diet (control) was fed twice a day for 12 weeks for olive flounder fish. Growth
performances including average weight gain (g fish -1), weight gain (WG %) and feed intake
(g) of the fish group fed by chitosan-coated MP diet was increased significantly (p<0.05)
compared to the control after 12 weeks. Survival rate reported as 100% throughout the
experimental period. Immunological parameters showed that the high mucus lysozyme
activity and high mucus total protein content in fish skin mucus significantly (p<0.05) on
chitosan-coated diet fed fish compared to the control. The blood plasma analysis showed
that the attenuation effect on cellular oxidative damage against H2O2-induced protein
carbonyls and protective effect on oxidative DNA damage against H2O2-induced cellular
DNA damage of the chitosan-coated diet fed fish compared to the control group. Moreover,
proximate chemical composition and blood serum biochemical analysis showed that positive
health promoting benefits including high hemoglobin and high total cholesterol level with the
significant difference (p<0.05) and low LDL-cholesterol level in experimented fish compared
to the control group. Taken together, increased growth performances and survivability may
influence with the gained innate immunities against fish diseases and oxidative stresses by
feeding chitosan-coated diet on olive flounder in aquaculture.
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An assessment of the potential use of sugarcane bagasse for wheat flour substitution in
pelleted fish feed was carried out. Diets were formulated to include five inclusion levels of
wheat flour being substituted by sugarcane bagasse (Control-0%, D1-25%, D2-50%, D375% and D4-100%). Results showed that protein content increased with the substitution
levels of sugarcane bagasse between 50 and 100% (29.8% - 31.3% protein). The
differences in protein level of each treatment were relatively small, thus not giving any
significant difference (P>0.05). The lipid content in pellets showed a fluctuating trend where
it increased between 8.8 and 10.2% in control, D1 and D2 treatments. However, lipid levels
decreased to 9.9% in D3 and it increased again to 10.4% in the D4 treatment. No significant
differences were found in lipid levels of all formulated pellets. The highest carbohydrate
content was observed in D1 (47.1%) and the lowest was exhibited by the D4 treatment
(41.6%). No significant differences were observed in carbohydrate levels in all treatments
(P>0.05). The results of ash content for each inclusion level ranged from 9.5 to 10.5%.
Moisture content in pellets showed no significant differences among all treatments. From the
results obtained, the suggested level for replacing wheat flour with sugarcane bagasse is
50% since it exhibits the optimal amount of protein which is 29.8%, lipid 10.2%, moisture
9.9%, ash 6.6% and carbohydrate 43.3%.

PS1-8
USE OF PHYTASE TREATED CORN DISTILLER’S DRIED GRAINS WITH
SOLUBLES IN CHINESE CATFISH (Silurus asotus) DIET
Salam Sawadogo and Yew-Hu Chien*
Department of Aquaculture, National Taiwan Ocean University, Taiwan
yhchien@mail.ntou.edu.tw

This study determined the effects of diets containing corn distiller’s dried drains with
solubles treated with three phytase levels by two methods on growth, nutrients digestibility
and whole body composition in Chinese catfish. Phytase was included at 0, 1000 and 5000
U kg-1 diet by post-spray (PS0, PS1, PS5), spray on made diet, or by pretreatment (PT0,
PT1, PT5), treat DDGS with phytase before making diets. Cr2O3 at 1% was added to the
diets as an inert marker for the digestibility study conducted for 3 weeks after a 10-week
growth experiment. Fish (25.01±0.16 g) were stocked in triplicate groups of 8 fish per cage
(800 fish/m3) and fed to apparent satiation twice daily. After 10 weeks, pretreatment method
(PT) had higher survival rate (SR) and yield than post-spray (PS). Fish fed phytase treated
diets had higher final body weight, weight gain, specific growth rate (SGR) and feed intake
(FI) than the control fish. Feed conversion ratio (FCR) and survival rate were not affected by
the phytase level. SGR had positive correlations with the yield and FI. The latter had also a
positive relationship with yield, FCR and SR. Fish in the PT group had higher body crude
protein (CP), ash and phosphorus (P) content and apparent digestibility coefficients (ADCs)
of the same elements than PS. However crude lipid was not affected. Generally, phytase
improved the ADCs of dry matter (DM) and Increasing phytase level also increased both
ADCs and fish body content of CP, ash and P. The highest phytase level enhanced the
protein efficiency ratio (PER), protein growth rate (PGR) and protein productive value (PPV).
ADCs of nutrients were positively correlated with both body content of the same elements
and the protein utilization parameters. The use of phytase in DDGS in diet enhanced growth
performance, protein utilization and the ADCs of CP, ash and P in Chinese catfish.
Consequently, the nutrient load in environment, especially P, would be minimized. The
pretreatment is more effective in our study than the post- spray.

PS1-9
EFFECTS OF VARIOUS SOURCES OF DIETARY ADDITIVES ON
GROWTH, BODY COMPOSITION AND DISEASE RESISTANCE OF
JUVENILE OLIVE FLOUNDER (Paralichthys olivaceus)
Hee Sung Kim*, Sung Hyo Myung, Gyu Ho Jeon and Sung Hwoan Cho*
Division of Marine Environment and Bioscience, Korea Maritime University, Korea
buesonn1@naver.com

A variety source of dietary additive, such as obosan® (herb) and Scutellaria baicalensis,
green tea, Chlorella powder and onion extract on growth, body composition, muscle quality
and/or immune response of olive flounder has been reported. However, since mortality due
to outbreak of disease and growth retardation under unfavorable environmental conditions
such as red tide or coldwater mass for flounder farming over year-round keeps occurring,
more studies to develop dietary additive to improve performance of fish are highly needed. In
this study, therefore, effect of the various sources of dietary additive on growth, body
composition, serum chemistry and disease resistance of olive flounder was determined.
Twelve experimental diets were prepared in triplicate. No additive was included into the
control (Con) diet. The aqueous type of additives: 2.5% bamboo (BB), 0.25% Prunus mume
(PM), 2.5% Artemisia capillaris (AC), 2.5% cinnamon (CC), 2.5% Cirtus junos (CJ), 0.25%
Cudrania tricuspidata (CT) and 2.5% Ficus carica (FC), and the powder type of additives:
1% Houttuynia cordata (HC), 1% safflower (SF) and 1% sea tangle (ST) were included into
the experimental diets. Finally, 0.1% emulsifying oil (EO) was included into the experimental
diet. At the end of the 8-week feeding trial, twenty fish from each tank were artificially
infected by Edwardsiella tarda and accumulative mortality was monitored for 6 days. Weight
gain and specific growth rate of fish was not affected by a variety source of dietary additive.
Feed efficiency ratio of fish fed the BB, CT and SF diets was higher than that of fish fed the
FC and HC diets. Protein efficiency ratio of fish fed the BB and SF diets was higher than that
of fish fed the AC, FC and HC diets. Chemical composition of the whole body excluding liver
or liver of fish was not affected by dietary additives except for crude lipid and ash content of
the whole body. No significant difference in cumulative mortality of fish was found after E.
tarda infection. In conclusion, a variety source of dietary additive used in this study did not
affect weight gain, serum chemistry and E. tarda infection of olive flounder, but 2.5%
bamboo extract and 1% safflower powder was effective to improve feed efficiency and
protein efficiency ratio.

PS1-10
EFFECTS OF VARIOUS SOURCES OF DIETARY ADDITIVES ON
GROWTH, BODY COMPOSITION AND DISEASE RESISTANCE OF
JUVENILE OLIVE FLOUNDER (Paralichthys olivaceus)
Hee Sung Kim*, Sung Hyo Myung, Gyu Ho Jeon and Sung Hwoan Cho*
Division of Marine Environment and Bioscience, Korea Maritime University, Korea
buesonn1@naver.com

A variety source of dietary additive, such as obosan® (herb) and Scutellaria baicalensis,
green tea, Chlorella powder and onion extract on growth, body composition, muscle quality
and/or immune response of olive flounder has been reported. However, since mortality due
to outbreak of disease and growth retardation under unfavorable environmental conditions
such as red tide or coldwater mass for flounder farming over year-round keeps occurring,
more studies to develop dietary additive to improve performance of fish are highly needed. In
this study, therefore, effect of the various sources of dietary additive on growth, body
composition, serum chemistry and disease resistance of olive flounder was determined.
Twelve experimental diets were prepared in triplicate. No additive was included into the
control (Con) diet. The aqueous type of additives: 2.5% bamboo (BB), 0.25% Prunus mume
(PM), 2.5% Artemisia capillaris (AC), 2.5% cinnamon (CC), 2.5% Cirtus junos (CJ), 0.25%
Cudrania tricuspidata (CT) and 2.5% Ficus carica (FC), and the powder type of additives:
1% Houttuynia cordata (HC), 1% safflower (SF) and 1% sea tangle (ST) were included into
the experimental diets. Finally, 0.1% emulsifying oil (EO) was included into the experimental
diet. At the end of the 8-week feeding trial, twenty fish from each tank were artificially
infected by Edwardsiella tarda and accumulative mortality was monitored for 6 days. Weight
gain and specific growth rate of fish was not affected by a variety source of dietary additive.
Feed efficiency ratio of fish fed the BB, CT and SF diets was higher than that of fish fed the
FC and HC diets. Protein efficiency ratio of fish fed the BB and SF diets was higher than that
of fish fed the AC, FC and HC diets. Chemical composition of the whole body excluding liver
or liver of fish was not affected by dietary additives except for crude lipid and ash content of
the whole body. No significant difference in cumulative mortality of fish was found after E.
tarda infection. In conclusion, a variety source of dietary additive used in this study did not
affect weight gain, serum chemistry and E. tarda infection of olive flounder, but 2.5%
bamboo extract and 1% safflower powder was effective to improve feed efficiency and
protein efficiency ratio.

PS1-11
COMPENSATORY GROWTH AND BODY COMPOSITION OF
PARROT FISH Oplegnathus fasciatus FOLLOWING
A SINGLE PHASE OF FEED DEPRIVATION
SUNG-YONG OH*, MIN-SUK KIM, HEE JUNG CHOI and JUNG-GOO MYOUNG
Marine Ecosystem Research Division, Korea Institute of Ocean Science and Technology,
Ansan P.O. Box 29, Seoul 425-600, Korea
syoh@kiost.ac

Compensatory growth response of the parrot fish (initial mean body weight: 69.4 g) was
investigated at 25℃ for 9 weeks. Fish were fasted for 0 (control), 1 (F1), 2 (F2) or 3 (F3)
weeks and then re-fed 6 weeks. Changes of specific growth rate, feed efficiency, and feed
intake were monitored each 3 weeks during re-feeding. Body composition was investigated
at end of feed deprivation and experiment. Fish of F1 and F2 achieved the same body
weight as the control fish, indicating that complete compensation occurred in F1 and F2.
Specific growth rate, feed efficiency and feed intake in all fish experienced fasting were
higher than those of control fish after first 3 weeks of re-feeding. At the end of feed
deprivation in week 3, crude protein, crude lipid, and energy content of all fish experiencing
fasting were lower than those of the control fish. This result suggests that parrot fish
subjected to a single phase feed deprivation of 1 or 2 weeks result in complete
compensatory growth, while the fish experiencing 3 weeks fasting only show partial
compensatory growth capacity.

PS1-13
REVIEW OF MICRO NUTRIENT REQUIREMENTS IN JAPANESE EEL,
Anguilla japonica
Kumar Katya, Gunhyun Park and Sungchul C. Bai*
Dept. of Marine Bio-materials and Aquaculture/ Feeds and Foods Nutritional Research Center,
Pukyong Nat’l University, Busan 608-737, Rep. of Korea
scbai@pknu.ac.kr

This review will summarize the results from our three experiments conducted to evaluate
micro nutrient requirements including vitamin C, E and arachidonic acid in Japanese Eel
(Anguilla japonica). (1). First, fish averaging (15±0.3gm) (mean±SD) were fed one of the five
experimental diets containing L-ascorbyl-2-monophosphate (AMP) as vitamin C source at 0,
30, 60, 120, and 1,200 mg/kg diet for 12 weeks. Broken line regression model and ANOVA
analysis for weight gain (WG), specific growth rate (SGR), feed efficiency (FE) and protein
efficiency ratio (PER) suggested that vitamin C requirement of juvenile eel could be greater
than 41.1 but less than 43.9 mg/kg diet. (2) Second, Fish averaging (15±0.3gm) (mean±SD)
were fed one of the five semipurified diet containing DL-α- -tocopheryl acetate as vitamin E
source at 0, 15, 30, 60, and 120 mg TA/ kg diet for 12 weeks. Broken line regression model
and ANOVA analysis of WG, SGR, FE and PER indicated that vitamin E requirement could
be greater than 21.2 mg/kg but less than 21.6 mg/kg diet. (3) Third, fish averaging
(27±0.5gm) (mean±SD) were fed one of the six semipurified diet containing arachidonic acid
at 0, 0.2, 0.4, 0.6, 0.8, or 1.2% on a dry matter basis for 10 weeks. Broken line regression
model and ANOVA analysis on the basis of WG and SGR suggested that the dietary
arachidonic acid requirements could be greater than 0.69% but less than 0.71% of the diet.

PS1-14
EFFETS OF FEEDING RATES AND WATER TEMPERATURE ON GROWTH
PERFORMANCES AND BODY COMPOSITION OF GROWING KOREAN
ROCKFISH, Sebastes schlegeli
Mizanur Rahman*, Gunhyun Park, Jun-Ho Lee, Hyeonho Yun and Sungchul C Bai
Dept. of Marine Bio-materials and Aquaculture / Feeds and Foods Nutritional Research Center,
Pukyong Nat’l University, Busan 608-737, Rep. of Korea
scbai@pknu.ac.kr

Three feeding trials were carried out to determine the optimum feeding rate, at three differed
water temperatures in growing Korean rockfish, Sebastes schlegeli. Fish averaging 16.2 ±
0.13g (mean ± SD) at 16℃, 15.3 ± 0.11g (mean ± SD) at 20℃ and 15.4 ± 0.13g (mean ± SD)
at 24℃ were fed by one of the six different feeding rates for 4 weeks. At each water
temperature, triplicate tanks were randomly assignment to one of 6 different feeding rates.
Six different feeding rates were 1.5%, 2.5%, 2.8%, 3.1%, 3.4%, and satiation (3.7% BW/day)
at 16℃ ; 1.9%, 2.9%, 3.2%, 3.5%, 3.8%, and satiation (4.1% BW/day) at 20℃ ; 1.7%, 2.7%,
3.0%, 3.3%, 3.6%, and satiation (3.9% BW/day) at 24℃. These three water temperatures
were selected as the annual seasonal natural water temperature of Korean sea for the
different seasons. Results indicated that weight gain and specific growth rate from fish of
satiation and 3.4% group at 16℃, from fish of satiation and 3.8% group at 20℃ and from fish
of satiation and 3.6% group at 24℃ were significantly higher than those of fish from other
groups of feeding trials. Broken line regression analysis of weight gain indicated that the
optimum feeding rates of growing Korean rockfish was 3.33% at 16℃, 3.74% at 20℃ and
3.52% at 24℃. Therefore, these results indicated that the optimum feeding rate could be >
3.1% but <3.33% at 16℃, > 3.5% but <3.74% at 20℃ and > 3.3% but <3.52% at 24℃. Also
as we expected results indicated that optimum 20℃ could be the optimum water temperature
for growing Korean rockfish.
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THE OPTIMUM DIETARY PROTEIN LEVEL IN JUVENILE YELLOW
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This study was conducted to evaluate the optimum dietary protein level in juvenile yellow
puffer. Fish averaging 7.12±0.02 g (mean ± SD) were fed one of the five semi-purified diets
containing graded levels of 35, 45, 50, 55 and 65% crude protein for 8 weeks. Weight gain
and feed efficiency from fish fed 45, 50 and 55% diets were significantly higher than those
from fish fed 35 and 65% diets. Protein efficiency ratio from fish fed 35% diet were significantly
higher than those from fish fed 65% diet, but there were no significant differences among fish fed
45, 50 and 55% diets. The optimum dietary protein level by using broken-line and second order
polynomial regression model were estimated as 45.9% and 51.8% for maximum growth and
maximum protein utilization, respectively. Therefore, these results suggested that the
optimum dietary protein level could be >46% but <52% in juvenile yellow puffer.
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EVALUATION OF EXTRUDED PELLETS AND RAW FISH-BASED MOIST
PELLETS IN JUVENILE OLIVE FLOUNDER, PARALICHTHYS OLIVACEUS
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This experiment was conducted to compare the extruded pellets (EP) and raw fish based
moist pellets (MP) diets in Olive flounder (Paralichthys olivaceus) reared in the semirecirculation system. Two isonitrogenous diets designated as MP and FFNRC were
formulated in our laboratory while two sizes of EP designated as EP1 (3mm) and EP2 (5mm)
were supplied by EWOS, Canada. Randomly assigned tank(250L) of fish averaging 5 ± 0.2
g (mean±SD) were fed one of four experimental diets for 8 weeks. Weight gain (WG),
specific growth rate (SGR) and feed efficiency (FE) from fish fed EP2 and FFNRC diet were
significantly higher than those from fish fed EP1 and MP diets. Whole body protein contents
from fish fed EP1, EP2 and FFNRC were significantly higher than those from fish fed MP
diet. Water quality parameters including dissolved oxygen (DO), NH3, from tanks of fish fed
EP1, EP2 and FFNRC were significantly better than those from tanks of fish fed MP diets.
These results indicated that EP2 and FFNRC could be beneficial for the juvenile flounder
farms with not only growth performance but also with water quality parameters.
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This study was conducted to evaluate the optimum dietary lipid level in juvenile yellow puffer.
Fish averaging 8.32±0.02g (mean ± SD) were fed one of the five semi-purified diets
containing graded levels of 6, 9, 12, 15 and 18% crude lipid for 8 weeks. Weight gain and
specific growth rate from fish fed 9% diet were significantly higher than those from fish fed
15 and 18% diets (P＜0.05), but there were no significant differences among fish fed 6, 9
and 12% diets. Feed efficiency and protein efficiency ratio from fish fed 6, 9 and 12% diets
were significantly higher than those from fish fed 18% diets (P＜0.05). The optimum dietary
lipid levels by using broken-line and second order polynomial regression model were estimated
as 7.01% and 8.98% for maximum growth, respectively. Therefore, these results suggested
that the optimum dietary lipid level could be >7.01% but < 8.98% in juvenile yellow puffer.

PS1-18
DIETARY VITAMIN C REQUIREMENTS IN MARINE TELEOST
Kumar Katya*, Gunhyun Park, Hyeonho Yun, Youngkwang Lee & Sungchul C. Bai
Dept. of Marine Bio-materials and Aquaculture/ Feeds and Foods Nutritional Research
Center, Pukyong Nat’l University, Busan 608-737, Rep. of Korea
scbai@pknu.ac.kr

This review cover our three experiments conducted to evaluate the dietary vitamin C
requirements in Olive flounder, (Paralicthys olivaceus) (Temminck et Schlegel), Korean
rockfish, (Sebastes schlegeli) (Hilgendorf), and Parrot fish (Oplegnathus fasciatus). (1) First,
olive flounder averaging (3±0.06g) (mean±SD) were fed one of the six semipurified diet
containing L-ascorbyl-2-polyphosphate (ASPP) as vitamin C source at 0, 25, 50, 75, 150 and
1500 mg AA kg-1 diet for 12 weeks. Based on the broken line regression and ANOVA
analyses for weight gain (WG) and protein efficiency ratio (PER), the dietary vitamin C
requirement could be greater than 93mg but less than 150 kg -1 to support reasonable
growth. (2) Second, Korean rockfish averaging (7.12±0.01g) (mean±SD) were fed one of the
six experimental diets containing L-ascorbic acid (AA) as vitamin C source at 0, 25, 50, 75,
150 and 1500 mg L-AA/kg diet for 16 weeks. Based upon the broken line regression model
and ANOVA analyses of WG, specific growth rate (SGR), feed conversion ratio (FCR) and
PER, the dietary vitamin C requirement could be greater than 103mg AA but less than 150
mg AA kg-1 in Korean rockfish. (3) Third, Parrot fish averaging (3.9±0.06g) (mean±SD) were
fed one of the six experimental diet containing L-ascorbyl-2-monophosphate (AMP) as
vitamin C source at 0, 50, 100, 205, 426, and 1869mg AA kg-1 for 11 weeks. Based on
broken line regression and ANOVA analyses of WG, the dietary vitamin C requirement of
Parrot fish could be greater than118mg AA but less than 205mg AA kg -1 diet in Parrot fish.

PS1-19
EFFECTS OF DIFFERENT DIETARY PROTEIN LEVELS ON GROWTH,
BODY COMPOSITION, HAEMOLYMPH INDEXES AND REARING WATER
QUALITY IN JUVENILE WHITELEG SHRIMP, Litopenaeus vannamei
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An 8-week feeding trial was conducted to evaluate the effects of different dietary protein
(CP) levels on growth, body composition, haemolymph indexes and rearing water quality in
juvenile whiteleg shrimp, Litopenaeus vannamei. Five diets were formulated to contain
25(CP25), 30(CP30), 35(CP35), 40(CP40) and 45 (CP45) % crude proteins. Triplicate tanks
(250 L) were randomly assigned into each diet, and fish averaging 1.3 ± 0.09g (mean ± SD)
were fed one of the five diets four times a day for 8 weeks. At the end of 8-wks feeding trial,
weight gain (WG) and specific growth rate (SGR) from fish fed CP30, CP35, CP40 and
CP45 diets were significantly higher than those from fish fed CP25 diet (P<0.05). Plasma
total protein level from fish fed CP35, CP40 and CP45 diets were significantly higher than
those from fish fed CP25 diet. Broken line regression and ANOVA analyses for WG
indicated that the optimum protein level were 33.4% and 35% respectively in juvenile
whiteleg shrimp. Therefore, these results indicated that the optimum dietary protein level
could be greater than 33.4% but less than 35% in juvenile whiteleg shrimp, Litopenaeus
vannamei.

PS1-20
EVALUATION OF COMMERCIAL EXTRUDED PELLETS AND RAW FISHBASED MOIST PELLET FOR GROWTH AND FLESH QUALITY OF KOREAN
ROCKFISH (Sebastes schlegeli) CULTURED IN NET-CAGE
Kyoung-Duck Kim*, Kang-Woong Kim, Shin-Kwon Kim, Bong-Joo Lee,
Hyon-Sob Han and Maeng Hyun Son
Aquafeed Research Center, National Fisheries Research & Development, Korea
kimkd92@korea.kr

This study was conducted to evaluate extruded pellet (EP) and soft extruded pellet (SEP) for
growth and flesh quality of Korean rockfish (Sebastes schlegeli) by comparing with raw fishbased moist pellet (MP). Three groups of 20,000 fish (initial mean weight 133 g) per each
net-cage (6×12×7m) were fed one of commercial EP, SEP and MP for 16 months. Survival
of the fish fed SEP was higher than that of fish fed EP and MP. The highest growth
performance was observed in the results of mean weight gain, total weight gain, and feed
efficiency of the fish fed MP followed by those fed EP and SEP. Among the fish fed extruded
pellets, total weight gain of the fish fed SEP was higher than one fed EP, whereas the fish
fed EP grew faster than one fed SEP. No considerable differences in body composition,
sensory scores and textual properties of dorsal muscle were observed in the fish fed EP,
SEP and MP. Thus, it can be suggested that extruded pellets might be used for Korean
rockfish feed without compromising flesh quality in comparison to a raw fish-based moist
pellet.
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STUDY ON FEEDING PREFERENCE OF Spinibarbus hollandi TO Spirogyra,
Hydrilla verticillata AND Ceratophyllum demersum AND EFFECT ON WATER
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The research on the feeding preference of Spinibarbus hollandi with gradient density (0g/L,
0.19 g/L, 0.38g/L, 0.78g/L) to Spirogyra, Hydrilla verticillata and Ceratophyllum demersum
and effect on water quality were carried out to study the feasibility and safety of the
biomanipulation of controllinng Spirogyra by S. hollandi. Moreover, the grazing preference of
the fish to Spirogyra and H. verticillata in different growth stages were also carried out and
the intestinal contents have been microscopically observed. The result showed that S.
hollandi significantly reduced the biomass of Spirogyra in the low density (0.19g/L) and
feeding preference was: Spirogyra> H. verticillata> C. demersum. The fish prefer eating
mature Spirogyra which has more harmful to environment and were harmless for young
leaves of H. verticillata (stems<6). The digestion mechanism is related to mechanical
crushing with pharyngeal tooth. The nutrient of treatments were raised and then decreased
due to the fish-grass symbiotic system, NH3-N, NO3-N and PO4-P of the low density
(0.19g/L) were lower than the initial concentration after 21d, But the chl.a of all treatments
were much higher than the control (0g/L) after 21d. It expected that the Appropriate low
density is more useful in the application, which could effectively control Spirogyra and be
harmless to water quality, but the single application of the fish could not be suitable in the
aquatorium where micro phytoplankton boom easy happen.

PS1-22
EFFECTS OF DIETARY SUPPLEMENTATION OF VARIOUS PIGNMENT
SOURCE ON THE SKIN PIGMENTATION AND BODY CAROTENOID
CONTENTS OF FLAT BITTERING (Acheilognathus rhombeus)
Lee Choong-Ryul, Jin Choi and Sang-Min Lee*
Department of Marine Bioscience and Technology, Gangneung-Wonju National University,
Gangneung 210-702, South Korea
smlee@gwnu.ac.kr

Effects of dietary various pigmentation source on body skin colour and carotenoid contents
of flat bittering (Acheilognathus rhombeus) were determined. Eight experimental diets were
formulated to contain 0.2% carophyll pink, 5.0% red paprika, 10% Spirulina sp., 10%
Opuntia sp., 10% mandarin bark, 10% pomegranate, 10% beet and 10% Porphyra sp.,
referred to as CP, PA, OP, MB, PG, BE and PO diets, respectively. And the diet without
supplementation of pigment source was considered to be the control diet, referred to as
CON diet. Each experimental diet was fed to fish to visual satiation two times a day for 8
weeks. The values of L*, a*, b* and hue (red, green and blue) of the anal, dorsal and caudal
fin of fish were significantly (P<0.05) changed by dietary pigmentation source. However, red
values of the anal fin and the dorsal fin of fish were not significantly (P>0.05) affected by
dietary inclusion of pigmentation source. Total carotenoid content in the whole body of fish
fed the SP diet was highest (0.81 mg/100 g). The lowest (0.38 mg/100 g) total carotenoid
content of the whole body was found in fish fed the CON diet. Based on the results of this
study, it can be concluded that dietary inclusion of 0.2% carophyll pink, 5.0% red paprika
powder and 10% Spirulina sp. could increase the redness of flat bitterling.
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EFFECTS OF DIETARY SUPPLEMENTATION OF VARIOUS PIGNMENT
SOURCE ON THE SKIN PIGMENTATION AND BODY CAROTENOID
CONTENTS OF RED ZEBRA CICHLID (Metriaclima estherae)
Lee Choong-Ryul, Choi Jin and Sang-Min Lee*
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Gangneung 210-702, South Korea
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Effects of dietary supplementation of various pigment sources on the body skin colour and
carotenoid content of Red Zebra Cichlid (Metriaclima estherae) were determined. Eight
experimental diets were formulated to contain 0.2% carophyll pink, 5.0% red paprika, 10%
Spirulina sp., 10% Opuntia sp., 10% mandarin bark, 10% pomegranate, 10% beet and 10%
Porphyra sp., referred to as CP, PA, OP, MB, PG, BE and PO diets, respectively. And the
diet without supplementation of pigment source was considered to be the control diet,
referred to as CON diet. Each experimental diet was fed to visual satiation two times a day
for 8 weeks. After feeding period, the values of L*, a*, b* and hue (red, green and blue) in
the skin of the front body, the dorsal fin and the caudal fin of fish were significantly (P<0.05)
changed by dietary pigmentation sources. Total carotenoid content in the whole body of fish
fed the CP diet was highest (5.17 mg/100 g). The lowest total carotenoid content (1.68
mg/100 g) of the whole body was found in fish fed the PG diet. Based on the results of the of
this study, it can be concluded that dietary inclusion of 0.2% carophyll pink, 5.0% red paprika
powder and 10% mandarin bark could increase the redness and yellowness of Red Zebra
Cichlid.
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NUCLEOTIES SUPPLEMENTATION IN A LOW FISHMEAL DIET ENHANCE
IMMUNE RESPONSES AND REGISTANCE TO Streptococcus iniae FOR
JUVENILE TILAPIA
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The study was aimed to evaluate the effects of nucleotides (NT) supplementation in a low
fishmeal diet enhance immune responses and disease resistance for juvenile tilapia,
Oreochromis niloticus × O. aureus. Commercial NT (Rovimax NX) was supplemented at 0,
120, 240, 360, 480 and 600 mg NT/kg diet in low fish meal (5%) basal diet. Each diet was
fed to triplicate groups of tilapia (initial body weight 0.15 ± 0.005 g) in a recirculated fresh
water rearing system for 10 weeks. Weight gain, feed efficiency and survival of tilapia were
not significantly (P>0.05) different among the dietary groups. Headkidney leukocyte
superoxide anion production ratio was higher in fish fed diets with ≥240 mg NT/kg than that
in fish fed the NT-unsupplemented control diet. Fish fed the diet with 240 mg NT/kg had
higher plasma lysozyme activity than fish fed diets with ≤ 120 mg NT/kg. The stimulation
index of proliferation stimulated by mitogens of headkidney isolated from tilapia were higher
in fish fed diets with ≥120 mg NT/kg diet than that in fish fed the control diet. After
challenged with Streptococcus iniae for 7 days, the survival (>80%) of fish fed diets with NT
were higher than that of fish fed the control diet (56.7%). Results indicated that dietary
supplementation levels of 120-240 mg NT/kg diet can enhance immune responses and
disease resistance for juvenile tilapia, when the fish fed a low-fish meal diet.
Table 1. Superoxide anion (O2-) production ratio, plasma lysozyme activity and survival after
Streptococcus iniae challenge for 7 days in tilapia fed differents for 10 weeks.

Dietary
nucleotides
(mg NT/kg diet)
0
120
240
360

O2- production
ratio

Lysozyme
(U/mL)

Survival
(%)

1.15 ± 0.24a
1.66 ± 0.19ab
1.88 ± 0.30b
2.36 ± 0.42b

139.33 ± 22.11a
122.22 ± 19.02a
182.22 ± 28.19b
163.29 ± 32.10ab

56.7 ± 5.77a
80.0 ± 10.0b
80.0 ± 10.0b
80.0 ± 0.00b

1.24 ± 0.30a
1.17 ± 0.28a

480
600

152.14 ± 19.23ab
149.15 ± 25.58ab

86.7 ± 5.8b
86.7 ± 5.8b
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Three experiments were carried out to evaluate the toxicity threshold levels and tissue
burden of mercury, cadmium and selenium in juvenile olive flounder, which is the most
important fish in Korea. (1) Evaluation of dietary mercury threshold level: Ten diets were
formulated to contain ten dietary mercury levels 0, 2, 5, 10, 15, 20, 40, 80, 160 and 320 mg
Hg/kg in the form of mercury chloride. Ten experimental diets were fed to triplicate groups of
juvenile fish (initial weight: 16 g) in the semi-recirculation rearing system for 8 weeks. In the
result of experiment, dietary mercury threshold level was 55.9 mg Hg/kg by broken line
model analysis on the basis of weight gain. The liver tissue showed significant the highest
total mercury concentration followed by kidney and gill tissues. (2) Evaluation of dietary
cadmium threshold level: Eight diets were formulated to contain ten dietary cadmium levels
0, 50, 100, 200, 300, 400, 800 and 1600 mg Cd/kg in the form of cadmium chloride. Eight
experimental diets were fed to triplicate groups of juvenile fish (initial weight: 5 g) in the
semi-recirculation rearing system for 6 weeks. In the result of experiment, dietary cadmium
threshold level was 235 mg Cd/kg. Tissue (liver, kidney, gill and muscle) burden increased in
a dose-dependent manner and the highest cadmium burden in fish with added cadmium
chloride was in the liver, followed by kidney, muscle and gill tissues. (3) Evaluation of dietary
selenium threshold level: Seven diets were formulated to contain ten dietary selenium levels
0, 5, 10, 20, 40, 80 and 160 mg Se/kg in the form of selenomethionine. Seven experimental
diets were fed to triplicate groups of juvenile olive fish (initial weight: 5 g) in the semirecirculation rearing system for 10 weeks. In the result of experiment, dietary selenium
threshold level was 7.38 mg Se/kg. The selenium accumulation in the gill, muscle and liver
of fish fed the experimental diets was generally dose dependent. The highest level of
selenium was found in the liver tissue.
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This study aims to use an electrolytic oxidizing (EO) water system in a prawn hatchery. The
trials of the EO water generation efficiency indicated that available chlorine in the EO water
increased as the salinity and electric power increased, but was reduced as the water flow
rate increased. The growth of six aquatic pathogens was well inhibited by the EO water
containing 1 mg/L of available chlorine. NH3-N and NO2-N in water were also well removed
by EO water, and the removal rate of NO 2-N was much faster than that of NH3-N. The
mortality of prawn zoea (Z) reared in EO water was increased as increased level of available
chlorine up to 0.4 mg/L after 72 h (0-42%). However, Z was able to well survive in activated
carbon treated-EO water for 1 week. For the on-farm use of the EO water system in a prawn
hatchery, larvae in the EO water group had faster development and higher survival than
those in the activated carbon group.
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Yang Gao, Zi-Wei Wang & Jeong-Yeol Lee*
Dep’t of Aquaculture and Aquatic Science, Kunsan Nat’l University, Gunsan, Korea
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The experiment was conducted to investigate the optimal feed frequency for tilapia
with an average size of 20.51 ± 0.28g. Five feed frequency ranged from 1 to 5 times
a day were investigated (one time a day recorded as F1, hereafter, F2, F3, F4 and
F5). The daily feed supply was recorded and uneaten feed was collected 20min
after feeding and dried each day. The remaining rate was then calculated and this
value was used to adjust the amount of the feed intake. Differences in final weight,
condition factor, specific growth rate, feed intake, and feeding efficiency were
evaluated. Feed intake increased with increasing feed frequency. Maximum feed
intake was get at fish fed five times a day. The best feed efficiency was gotten when
fish fed two times a day and then decreased when feed frequency increased. There
was a negative relationship between feed intake and feed efficiency. The highest
final weight was got when fish fed four times a day. Growth rate was in great
relation with the interaction of feed intake and feed efficiency but not feed efficiency
or feed intake singly, indicated the fast growth rate was the co ntribution of both feed
intake and feed efficiency. A linear regression between growth rate and FE*FI could
be expressed as: SGR W = 1.3349x - 0.0653, R² = 0.98. Therefore the feeding
frequency at which FE*FI had a maximum value could max the growth rate. I n our
experiment, the optimum feed frequency was 4 times a day.
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Zi-Wei Wang, Yang Gao & Jeong-Yeol Lee*
Dep’t of Aquaculture and Aquatic Science, Kunsan Nat’l University, Gunsan, Korea
yjeong@kunsan.ac.kr

The study was conducted to investigate the effects of dietary sulfur on growth and immunity
of Nile tilapia (Oreochromis niloticus). Tilapia was fed with sulfur concentrations ranged 0.0%,
0.1%, 0.2%, 0.3% and 0.4%. Results showed tilapia fed at 0.2% concentration had the
highest specific growth rate and the lowest feed conversion rate, while SGR in the other
groups were slightly lower than that in 0.2%. Challenge test with Edwardsiella tarda infection
showed tilapia fed at 0.1% concentration had the highest survival rate, while the other
treatment groups had similar survival rate as control group. Similarly blood analysis showed
the maximum number of white blood cell was in group 0.1%. So tilapia fed at 0.1% sulfur
concentration had the best immunocompetence. Therefore, based on the health concerns
and growth condition, we recommended 0.1% sulfur concentration as the optimum additive
amount in feed for tilapia.
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Platichthys stellatus
*

Duk-Young Kang , Won-Jin Kim, Hyo-Chan Kim, Hee Woong Kang
West Sea Fisheries Research Institute, NFRDI, Incheon 400-420, Republic of Korea
*
dykang69@gmail.com

To find whether stocking density and illumination intensity affect the malpigmentation on the
blind side (blind-side hypermelanosis) of starry flounder, Platichthys stellatus, we performed
one density rearing test and one illumination rearing test for 120 days. The density test was
done in duplicate at two density groups of 100 fish/tank (initial 73% PCA) and 400 fish/tank
(initial 292% PCA) with the random selected flounder fries (TL 3.20±0.1 cm, BW 0.56±0.03
g) in glass aquarium tank (H40.5cm×L60cm×W35cm; bottom area 0.21 m2). The illumination
test was done in duplicate with the selected ordinary flounders (TL 17.3±0.5 cm, BW
84.3±2.8 g) at density of 100 fish/tank (initial 430% PCA). The rearing was performed in
dark-green tanks (H40.5cm×L60cm×W35cm; bottom area 0.21 m2) lighten with a illumination
intensities of average 1,200 lux and average 200 lux, and in white tank lighten with a low
intensity of average 230 lux. We investigated daily food intake (DFI), food efficiency (FE),
growth, survival rate, and ratios of malpigmented blind-side area and ambicolored fish. In
density test, although survival rate showed no difference between two groups, DFI and
growth rate were significantly higher at the low density group than at the high density group.
But the ratios of malpigmented blind-side area and ambicolored fish were not significantly
different between two density groups. In illumination test, although DFI and weight gain were
some higher in white group than two dark-green groups, the feeding rate, the growth and
survival were not significantly different among groups. Also the malpigmentation in the blindside of selected starry flounders was utterly not proceeding in all experimental groups during
experimental periods after the initial day, Theses results are indicating that the illumination
intensity and the brightness of background color do not affect the feeding, growth and the
blind-side hypermelanosis in starry flounder, and suggesting that the blind-side
hypermelanosis may be governed by a genetic trait inherited from parents.
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COASTAL AQUACULTURE IN SRILANKA; BETTER MANAGEMMENT
PRACTICES FOR ENVIRONMENTAL SUSTAINABILITY
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Costal aquaculture was one of the most rapidly expanding industry in Sri Lanka. This
industry is increasingly

constrained by environment and disease related issues and is

considered as a nonperforming industry at present. Reduction of mangroves and salt
marshes, pollution of brackish water environment, siltation of natural water bodies,
introduction of new pathogens to the environment, increase in carrier populations of
diseases biodiversity issues, conversion of pyritic sediments for culture ponds and extraction
of brackish water and ground water in excessive quantities have posed considerable threats
to the coastal environment. Five major zones and 31 subzones have been identified with
respect to the aquaculture industry in the north western province. Zone specific better
management practices have been identified in a consultative process that involved all major
stakeholders of the industry. Considerable number of the better management practices
agreed upon in the areas of water management, sediment management, environment
management, disease management and selection of suitable sites and boisecurity. Use of
stock tank, removal of sediment away from the farm area, utilize sediments for fertilizer, use
of probiotics, quarantine process, safe disposal of disease specimens, release of effluents
afar treatment, feed management are some of the management intervention identified. This
can have considerable contribution towards mitigating the environmental risk of coastal
aquaculture on coastal ecosystem and brackish water environment. This work was carried
out under the project on knowledge mobilization to improve income and food security for the
rural poor in Sri Lanka by IDRC and Cida.
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Two consecutive feeding trials investigated the effects of feeding rate and pellet expansion
by water-soaking on the growth performance, blood components and histology of olive
flounder. The first two experiments were carried out to determine the effects of pellet
expansion and feeding rate. In the first experiment, growth performance, feed utilization and
survival of fish were not significantly affected by pellet expansion for six weeks. There were
no significant differences in hematocrit, hemoglobin, aspartate aminotransferase, alanine
aminotransferase, glucose and total protein of fish fed the expanded pellet. However, wholebody lipid content of fish in the non-expanded group was significantly higher than that in the
expanded group. Histological analysis of the anterior intestine revealed that fish in the
expanded group had shorter and smaller mucous folds. These results indicate that pellet
expansion had no beneficial effect in terms of growth performance, feed utilization and fish
health. In the second experiment, weight gain and feed efficiency were significantly
increased as feeding rate increased from 0 to 2.5% body weight per day (BW/d), but there
were no significant differences in weight gain or feeding efficiency in fish fed the expanded
pellet at ratios of 2.5% BW/d and satiation for three weeks. Plasma aspartate
aminotransferase activity of fish fed the expanded pellet at a ratio of 2.5% was significantly
lower than that of starved fish. Histological analysis of the anterior intestine revealed that fish
in the 0% group had shorter mucous folds. Broken-line regression analysis suggested that
the optimum juvenile olive flounder feeding rate was 3.5% BW/d during the low temperature
season (16-17°C).
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The four major culture fishes in China including black carp (Mylopharyngodon piceus), grass
carp (Ctenopharyngodon idella), silver carp (Hypophthalmichthys molitrix) and bighead carp
(Aristichthys nobilis) are native distribution in Chin, and have been introduced to 38,109,93
and 77 countries and geographic regions, respectively. Of the countries and geographic
regions where these fishes were introduced, these fishes have become established and
probably established with reproducing populations in 18, 54, 44 and 37, respectively. The
established rates of these fishes were 47.4%, 49.5%, 47.3% and 48.1%, respectively,
evidently exceeded that of other invasive species in common by as much as 10%. The four
major culture fishes in China were considered as invasive species in many countries and
areas, and their high invasion risk can be influenced not only by propagule pressure,
physiological tolerance, feeding habits and population genetic structure, but also by
abundant in diets and invasional meltdown where invasive species were present. Statistic
analysis of data from the four major culture fishes in China suggest that the probability of
successful establish group significantly correlates with the degree of climate matching
between their introduced distribution and their native distribution, and these fishes are
supposed to establish population and rapid spread to become invasive species when both
distributions range in the same latitude.
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A series of experiments which observed the movement patterns of sea cucumber (stichopus
japonicus) upon changes of water temperature (10, 13, 16, 19 and 21°C) were carried out in
an indoor water tank. The two experiments were carried out: Experiment 1 and Experiment 2.
In Experiment 1, the moving patterns of sea cucumbers inside the model cage set up in
water tank were observed with the naked eye. In addition, the moving speed and distance of
sea cucumbers in the water tank was analyzed based through observations of video camera
footage and PVS software in the Experiment 2. The initial body wet weights of sea cucumber
were 33.1±11.3 g in Experiment 1 and 52.9±15.3 g in Experiment 2, respectively. The
movement patterns of sea cucumbers were observed using video camera for 12 h a day.
The sea cucumber showed the highest activity at 10°C of water temperature. The maximum
moving distance and speed of sea cucumber were about 0.78m and approximately 0.028
cm/s at 10°C, respectively. The minimum observed moving distance and speed of sea
cucumber were about 0.01m at 19°C and approximately 0.0048cm/s at 21°C, respectively. It
was observed that the optimum water temperature for sea cucumber movement was about
10°C.
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To clarify annual reproductive cycle of the cultured Chub Mackerel, Scomber japonicus we
examined the monthly changes of gonadosomatic index (GSI), serum levels of gonadal
steroid hormones and gonadal development. Gonad and blood samples were taken from the
cultured individuals from January to December in 2007. Gonadosomatic index began to
increase gradually from February to May, and then increased sharply in May and reached
the highest value(female: 12.57±1.27, male: 13.19±1.33) in July, and then decreased
sharply in August and remained low(female: 0.86 ± 0.13∼1.62 ± 0.10, male: 0.23 ±
0.01∼1.63 ± 0.16) from September to December. In female, serum estradiol-17β(E2) began
to increase slightly from January to April, and increased sharply in May and reached the
highest value(2913.33 ± 380.73 pg/㎖) in July, and then decreased sharply in August and
sustained levels until September. Thereafter, serum estradiol-17β(E2) decreased again to
low value(675.83 ± 151.15 pg/㎖) in October and maintained the similar levels in November
to December. Serum 17,20β-dihydroxy-4-pregnen-3-one(17,20β-P) began to increase
slightly in April, and increased sharply in May and reached the highest value (320.70 ± 11.83
pg/㎖) in July, and then decreased sharply in August and remained low (34.75 ± 19.75 ~
57.97 ± 7.05 pg/㎖) until March. In male, serum testosterone increased gradually in January
and reached the highest value(3849.16 ± 1190.29 pg/㎖) in July, and then decreased
gradually in August and reached the lowest value(302.30 ± 15.99 pg/㎖) in December.
Serum 17,20β-dihydroxy-4-pregnen-3-one(17,20β-P) began to increase slightly in March
and April, and increased sharply in June and reached the highest value(440.47 ± 29.92
pg/㎖) in July, and then decreased sharply in August and remained low until February.
Considering these results and the histological observation of gonadal development, the
annual reproductive cycles of the cultured Chub Mackerel, Scomber japonicus can be

divided into 5 stages as follows: 1. Growing stage (in female: February to April, in male:
February to May), 2. Maturing stage (in female: May to June, in male: April to June), 3. Ripe
and spawning stage (July), 4. Degenerative stage (August to September), and 5. Resting
stage (October to January).
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To clarify the annual reproductive cycle of south torrent catfish, Liobagrus mediadiposalis,
one of Korean endemic species, we examined the monthly changes of gonadosomatic index
(GSI), serum levels of gonadal steroid hormones and gonadal development. Gonad and
blood samples were taken from the wild individuals from March in 2006 to March in 2008.
Gonadosomatic index began to increase in February and reached the highest value (female
15.3±2.27, male 0.36±0.11 in 2006; female 14.7±3.76, male 0.43±0.14 in 2007) in May, and
then decreased sharply in June and remained low from July to January. In female, serum
estradiol-17β(E2)

began

to

increase

in

February

and

reached

the

highest

value(2213.4±318.8 pg/㎖)in May, and then decreased sharply in June and remained low
(101.12±62.41 ~ 387.56±92.2 pg/㎖) from July to January. Serum 17,20β-dihydroxy-4pregnen-3-one(17,20β-P)

began

to

increase

in

April

and

reached

the

highest

value(601.7±69.90 pg/㎖)in May, and then decreased sharply in June and remained low
(138.1±21.7 ~ 177.12±20.9 pg/㎖) from July to March. In male, serum testosterone began to
increase in January and reached the highest value(2742.2±524.7 pg/㎖)in April, and then
decreased sharply in May and remained low (101.12±62.41 ~ 387.56±92.2 pg/㎖) from June
to December. Serum 17,20β-dihydroxy-4-pregnen-3-one(17,20β-P) surged to the highest
value(374.6±59.10 pg/㎖)in April, and remained low (125.3±20.0 ~ 240.1±36.20 pg/㎖) the
rest other months around year. Considering these results and the histological observation of
gonadal development, the annual reproductive cycles of the south torrent catfish, Liobagrus
mediadiposalis, can be divided into 5 stages as follows: 1. Growing stage (in female:
January to February, in male: December to January), 2. Maturing stage (in female: March to
April, in male: February to March to April), 3. Ripe and spawning stage (in female: May to

June, in male: April to June) 4. Degenerative stage (July to August), and 5. Resting stage (in
female: September to December, in male: September to November).
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The suitability of the juvenile sea cucumber Stichopus japonicus (Selenka) to polyculture
with juvenile abalone Haliotis discus hannai was investigated in a 90 day in-situ test. Ecofriendly production methods are key to the future expansion of the aquaculture industry, and
hence, the survival and growth of juvenile sea cucumber and abalone reared in a polyculture
system was evaluated and compared with that of different subsurface cage systems. Three
cage types for sea cucumber grow-out: flat type (FC), tube type (TC) and united type (UC)
were designed and in-situ tests were conducted at a depth of 15 m in Seosaeng, Ulsan,
Korea. Results of the growth performance of juvenile abalone showed that the highest
increase in weight of 2.57g (0.84% in SGR) was observed for individuals reared in the FC,
while the lowest increase of 1.84g (0.66% in SGR) was observed for individuals reared in the
UC. Data on the growth performance of juvenile sea cucumber revealed that those reared in
the UC and FC gained 1.14g (0.34% in SGR) and 1.08g (0.30% in SGR) of their pre-caged
body weight respectively, while those reared in the TC showed a -1.20g (-0.47% in SGR)
weight loss during the culture period. Survival was generally high, ranging from 89 to 97% of
the initial populations. Weight gain and SGR were positively related to food supply, and
growth within the TC appeared to be limited by food supply. The results clearly indicate that
sea cucumber can be efficiently reared in a commercial co-culture system with abalone.
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This study was carried out to investigated community structure of macrozoobenthos around
Ulju, East sea of Korea. The collection of macrozoobenthos were performed using a Scuba
diving at 7 stations from January to November 2011. Total number of species sampled was
122 species, mean density was 776.38 inds./m2 and mean biomass was 919.67 gWWt/m2.
The number of macrozoobenthos species was in the range from 57 in winter to 81 in
summer. The abundance of macrozoobenthos was in the range from 142.67 inds./m 2 in
winter to 265.71 inds./m2 in summer. Also, biomass fluctuated between 585.49 gWWt/m2(in
spring) and 1,110.06 gWWt/m2(in winter). Cluster analysis was applied to assess the spatiotemporal variability in the macrozoobenthos assemblages. Cluster analysis using individual
numbers revealed that macrozoobenthos community was apparently distinguished into two
groups(A: stations 1-3, 6 and 7, B: stations 4 and 5). The dominant species of group A
included Homalopoma sangarense, Polychaeta, Calliostoma unicum. The dominant species
of Group B included Polychaeta, Hemicentrotus pulcherrimus, Omphalius pfeifferi carpenteri.
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In order to understand the catch characteristic of a trammel net for swimming crab, Portunus
trituberculatus, fishing vessel, fishing gear, fisheries biology and catch were surveyed
around Chilsan Island, Younggwang-gun, Korea. Tied together ten 1.5 m high and 20 m long
trammel nets with inner layer mesh size of 180 mm and 660 mm mesh size of outer layers
were set in evening before sunset at depth range of 10-15 m and retrieved in the morning
after sunrise. The operation was divided into three stages: setting, herding and hauling.
Landings in the swimming crab fishery in adjacent Younggwang-gun waters have increased
substantially from 61,337 ton in 2006 to 675,965 ton in 2010. The by-catch rate was
estimated averages 10 percent. Estimates for parameter b of the carapace width-weight
relationship (W=aCWb) ranged between 2.82 (male) and 2.87 (female).
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The Suminoe oyster, Crassostrea ariakensis, is a large flat oyster inhabiting intertidal hard
grounds and the muddy creeks of warm estuaries throughout the western Pacific (Rao 1987,
Barkati & Khan 1987, Zhang et al. 2005). The Suminoe oyster C. ariakensis is considered a
potential aquaculture species in Korea, potentially supplementing or supplanting culture of
the Pacific oyster Crassostrea gigas, currently the focus of commercial production and
research. Production of cultured Suminoe oysters in Korea is limited, in part due to limited
information on its biology and ecology. Commercial production is presently restricted to two
rivers (Seomjin and Kawha). Here we describe the current status of C. ariakensis in Korea,
focusing on its ecology and factors affecting development of aquaculture for this species.
Preliminary investigations suggest that the Suminoe oyster shows excellent potential for
expanded cultivation. A comprehensive monitoring program is needed to detect natural and
anthropogenic ecosystem changes affecting production of the Suminoe oyster.
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This study is conducted to monitor the morphological developmental features of the egg
development, larva and juvenile of Epinephelus septemfasciatus, the fertilized eggs were
gotton using artificial insemination. Matured parents are collected from marine caged fish
farms in Geomun-ri, Samsan-myeon, Yeosu-si, Jeollanamdo in June 2012. The fertilized
eggs were pelagic eggs containing one oil globule, and measured 0.81~0.89 ㎜(mean
0.85±0.04 ㎜) in diameter. In regard to rearing environment, the water temperature is
21.0~23.0℃ and the salinity is 32.0~33.2 psu. Hatching was observed from 48hours after
fertilization, the mouth and anus of prelarva was not opened but had egg yolk at newly
hatched. 4days after hatching, the mouth and anus of postlarva was opened and began to
eat Rotifer and was measured 2.40~2.49 ㎜(mean 2.45±0.03 ㎜ n=10) in total length.
12days after hatching, postlarva was measured 3.77~4.67 ㎜(mean 4.27±0.33 ㎜ n=10) in
total length, its the second pole tide of dosal fin and the first pole tide of pelvic fin was
extended longitudinally. 20days after hatching, postlarva was measured 4.79∼5.99 ㎜(mean
5.39±0.41 ㎜ n=10) in total length, the number of the dosal fin was increased to three.
38days after hatching, post larva was measured 12.2∼17.1 ㎜(mean 14.4±1.85 ㎜ n=10) in
total length. 44days after hatching, postlarva was measured 15.6∼18.9 ㎜(mean 17.3±1.40
㎜ n=10) in total length. 52days after hatching, postlarva was measured 18.3∼26.2 ㎜(mean
21.3±2.17 ㎜ n=10) in total length, the body is appeared sevenband of the slowly. 61days
after hatching, juvenile was measured 30.7~34.5 ㎜(mean 32.9±1.38 ㎜ n=10) in total length,
the dosal fin and vental fin length was reduced. 71days after hatching, juvenile was

measured 40.5~45.4 ㎜(mean 42.6±2.04 ㎜ n=10) in total length, Seven bands were
observed in body, and pole tides of dosal and pelvic fins were shortened.
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In temperate region, such as Korea, most of aquaculture fishes need to be stocked in indoor
ponds during winter in order to get market size. Low temperature in winter season leads to
low growth rate in most of aquaculture fishes. Culture water in indoor ponds has been
conducted using heating apparatus for growth of fishes during winter season. Culture water
exchange should be kept to a minimum in order to block heat lose and save the cost of
heating apparatus working. Limited water exchange leads to an accumulation of waste,
comprising uneaten feed and feces, and other metabolic residues including ammonia
excreted by the fishes. Recently the bio-flocs technology (BFT) system, zero water
exchange system, have been applied in aquaculture of fishes. The BFT system seems to be
a practical solution for cost-saving on heating apparatus working and limited water
exchange. For use of BFT system on fish culture method in temperate region, it is need to
know the range of water temperature will be able to maintain the stable condition of biofloc
structure and good water quality in biofloc tanks. To explore what adequate ranges of water
temperature on floc formation and stability of water quality in BFT system for fish culture, we
set up 5 experimental biofloc tanks for temperatures (30 oC, 25oC, 20oC, 15oC, and 10oC),
and stocked 50 goldfishes (initial stock density: 1.53g/L) in each biofloc tank. This
experiment was carried out in 1 ton plastic cube tanks (water volume, 0.7 Ton). Goldfishes
were reared without water exchange for 110 days, and fed once a day with 35% protein
commercial feed pellets at 2% of total fish weight. C/N ratio is adjusted to 10 by feed
glucose. Temperature, dissolved oxygen, pH and turbidity were measured daily in situ at
15.00 h. Water samples in each tank were collected on semiweekly for analysis of water

quality. Ammonia, nitrite and nitrate concentrations were measured by kit (Merck, KGaA,
Darmstadt, Germany). Condition of stable biofloc distribution and low concentrations of
NH4+-N, NO3—-N and NO2—-N at 30oC, 25oC, 20oC, 15oC, and 10oC were maintained after
ca. 20, 25, 40, 70 and 80 days, respectively. From when goldfishes were stocked in biofloc
tanks, concentrations of NO2—-N at 10oC and 15oC did not continued in low level, and
immediately increased. While, nitrite concentrations at above 20 oC were maintained in
relatively low levels and stable. It is considered that NOBs in culture water of this biofloc tank
had comparatively low nitrification activity at 15oC and below. Deflocculation of bioflocs
occurred at 10oC. At above 15oC, however, breakage floc by aeration could aggregated.
From these results, it is suggested that water temperature should be maintained at 15oC or
more to keep up the stable microbial biofloc and good water quality. After rearing goldfish,
NH4+-N and NO3--N concentrations showed a gradual increase at 20 oC, 25oC and 30oC, and
pH was dropped gradually at all temperature regimes. When the pH was adjusted to above
pH 6 by addition of NaHCO3, ammonia was maintained low concentrations of 10mg/L and
below.
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Culture water in indoor ponds has been conducted using heating apparatus for growth of
fishes during winter season in temperate region, because of low temperature in winter
season leads to low growth rate in most of aquaculture fishes. For saving cost of heating
apparatus working, culture water exchange should be kept to a minimum. Recently the bioflocs technology (BFT) system, zero water exchange system, have been proposed to be an
alternative culture method for limited water exchange. Because of this system is based on
the knowledge of conventional domestic waste water treatment systems and is applied in
aquaculture environments, it is need to know how to manage and maintain the stable
microbial floc structure and water quality conditions in a aquaculture water. For a series of
experiments aimed at developing sustainable method for maintaining the stable microbial
biofloc and control water quality, we studied on effects of pH and DO on floc formation and
stability of water quality in BFT system for fish culture. This experiment was carried out in
90L plastic biofloc tanks (water volume, 50L). To clarify the relationship between pH and
ammonia and nitrate concentrations, we selected three biofloc tanks under high
concentrations of ammonia and nitrate and low level of pH from a lot of experimental plastic
biofloc tanks. The levels of pH in water of tanks were controlled by feed of sodium
bicarbonate. To know the relation of DO to nitrate in biofloc water, we selected three biofloc
tanks under high concentrations of nitrate from a lot of experimental plastic biofloc tanks. DO
in experimental biofloc tanks were controlled by adjustment of aeration device. Temperature
is kept at 25oC, 15 goldfishes (initial stock density: 2.08g/L) were stocked in a tank.

Goldfishes were reared without water exchange for 50 days, and fed once a day with 35%
protein commercial feed pellets at 2% of total fish weight. C/N ratio is adjusted to 10 by feed
glucose. Temperature, dissolved oxygen, pH and turbidity were measured daily in situ at
15.00 h. Water samples in each tank were collected on semiweekly for analysis of water
quality. Ammonia, nitrite and nitrate concentrations were measured by kit (Merck, KGaA,
Darmstadt, Germany).
In experiment on pH, there was no correlation between pH value and nitrate and nitrite
concentrations. However, correlation between pH and ammonia concentration could be
seen. In pH range of 4 to 5.5, ammonia show decreased concentration with rising pH. In pH
range of 5.5 to 7 and over, however, there was no correlation between pH and ammonia
concentration. It is considered that the nitrification activity of AOBs is closely related to the
range of pH value in biofloc water. The decrease of DO concentration by adjustment of
aeration device leads to nitrate concentration decreasing. It’s considered that alteration of
nitrate concentration is affected with DO. From these results, in order to keep up the stable
microbial biofloc and good water quality, we would like to suggest that pH should be
controlled to range of pH 6 and over, and suitable concentration of DO is about 5mg/L.
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In Korea, the biggest huddle to producing abalone is increase in its mortality amount. There
could be several complex factors of mortality. Above all, as major causes, there are the
aggravation of alga population caused by densely clustered facilities of the cage and the
extension of culture compartments of the cage in the back bay, stocking density and the
shortage of dissolved oxygen due to overdose of feed. This study has been conducted to
aim to investigate the optimum stocking density of abalone. Experiments for cage culture at
sea were conducted in each 2.4×2.4 m in area and took the samples from four different
densities: 150, 300, 450 and 600 per cross-sectional area (㎡) of shelter. The same stocking
densities applied to indoor tank culture to investigate the growth and survival rate. The size
of juvenile abalone sample was 36.14 ± 2.28 ㎜ for case culture and 38.62±3.22 ㎜ or
indoor tank. Feed such as raw brown sea mustard, raw kelp and dried kelp was sufficiently
provided to the abalone. In the cage culture experiment, the growth of the spat of juvenile
abalone was the fastest 60.53 ± 5.75 ㎜ in the 150 abalone cage per square meter(㎡),
followed by the 300 abalone cage at 54.01 ± 5.17 ㎜, 450 abalone cage at 51.48 ± 5.37 ㎜
and 600 abalone cage at 51.09 ± 4.96 ㎜ in order. In the meantime, in the indoor tank
experiment, the 150 abalone indoor tank was the fastest 47.50 ± 6.31 ㎜ per square meter,
followed by the 300 abalone tank at 45.92 ± 5.23 ㎜, the 450 abalone tank at 44.24 ± 5.59 ㎜

and the 600 abalone tank at 43.62 ± 4.44 ㎜ in order. The survival rate was more than 95.0%
in all the experiments, not showing a significant difference.
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In aquaculture, olive flounder, Paralichthys olivaceus might be fasted during pre-harvesting
and transport management and also under some feeding regimes with food restriction as
used for minimizing rearing water pollution and maintaining fish health when a cold pool and
a red tide occur. These fasting periods might produce some hormonal and biochemical
changes such as increase in plasma cortisol level that could be related to stressful response.
This study aims at describing the physiological changes induced by short-term starvation on
some hematological, biochemical and non-specific immune parameters in olive flounder. In
particular, blood hemoglobin and hematocrit, and total protein, total cholesterol,
aminotransferase (AST), alanine aminotransferase (ALT), glucose, cortisol and lysozyme in
the plasma were measured in fish after 1, 4, 7, 11, 14, 21, 28, 35 and 42 days of starvation,
and compared to those of fed fish. The starved flounder showed a significant reduction in the
body weight and condition factor with an 11.3% loss of the initial weight and a 15.2% loss of
the initial condition factor. Starvation did not affect hemoglobin, hematocrit, total cholesterol,
AST and ALT values, while a reduction in total protein level was found in starved flounder by
day 42. Plasma glucose and cortisol levels did not change significantly during starvation. On
the other hand, starvation caused an increase in the lysozyme content in the plasma. On the
whole, the general data obtained during the experiment indicate that starvation did not act as
a strong physiological stressor for the flounder, and did not significantly compromise their
health status in spite of food limitation. The results suggest that the response to short-term

(less than one and a half months) starvation in olive flounder consisted in a readjustment of
the metabolism rather than in the activation of alarm–stress response.
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Urbanization increasingly detach people from nature and from opportunities to experience
and interact with places and organisms of the natural environment. We developed a
curriculum in “Life Science and Environmental Education” that focusses on the dissemination
of knowledge about organisms and organismic functions, and the functions of organisms in
the environment. This provides recommendations for the exemplary use of the aquatic
invertebrate taxa that also play a critical role as first feeds for organisms raised in
aquaculture. We focus here on the Branchiopoda for curriculum development at different age
groups. Branchiopods live in different aquatic habitats as a group of small crustaceans.
Branchiopod reproductive biology shows many facettes and their life cycles are complex.
Branchiopods provide not only live feed for aquaculture organisms but turned out to be ideal
models for several branches of life science, in situ and in vitro – not only for purposes of
research but also for education. Several aspects, such as the ease of acquisition from
marine or fresh-waters and easy cultivation make branchiopods suitable educational models
to demonstrate principles of aquatic biology and adaptation. This examplifies the impact
aquatic invertebrates may have on the daily life of people and their economic and applied
importance that provides also professional opportunities for students of animal life science.
Particular curriculum elements include: knowledge about the structure and functioning of
animals; skills in the maintenance and rearing of aquatic invertebrates and the protection of
their natural environments. Besides learners, we focus on the professional development of

teachers and the involvement of families to gain knowledge about animals and organisms in
general.
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Manila clam production of the Jugyo tidal flat in Boryeong-si located in the mid-western part
of South Korea, has been severely reduced in recent years from 1,734 M/T(in 2009) to 88.9
M/T(in 2011). And we found that this drastic reduction of manlia clam production was caused
by sudden increase of mud shrimp population in Jugyo tidal flat from 2010. Thus, we
examined the mud shrimp holes and manila clam density, surface sediment grain size of the
mud shrimp habitat, basic biological indices related to mud shrimp reproduction, and
fluctuation of manila clam production for several years in Jugyo tidal flat. Additionally, we
also conducted a survey to know whether there was a relationship between manlia clam
reduction and mud shrimp population increase in the western coastal area in Korea. Highdensity mud shrimp habitat in the Jugyo tidal flat was located in the area 200~300 meters far
from the coastline. Hole numbers of the shrimp per square meter were 13.2 to 509.2. Hole
numbers per mud shrimp in May and November were 2.70 to 2.96. Muddy sand, clayey sand,
silty sand were typical sediment type in the mud shrimp densely living area. Ovigerous
females were observed in January to May and November to December and the ratio of
ovigerous females was zero to 7.50 percent in 2012. We could sampled YOY of mud shrimp
in the early June and their average total length was about 7 mm(range : 4.9~9.5mm).

From

the survey conducted with 116 manila clam farming villages in western coastal area of the
South Korea, we found that manila clam production was severely declined by increasing of

mud shrimp resources. In Jugyo tidal flat, there was no manila clam in the points that mud
shrimp hole numbers were 126~561 per square meter. As a result of this study, we could
know that high-density mud shrimp population in clam farming tidal flat clearly affect the
manila clam production. And we also suggest that clam farmers have to carefully observe
and eliminate young mud shrimp in the clam farm in June to August to prevent the damage
of clam farm by explosive mud shrimp increase.
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We performed the growth experiment of a cold water fish cherry salmon, Oncorhychus
masou masou, in cage mariculture from October 29, 2010 to June 24, 2011 at Hwado,
Goheung, Jeollanamdo, Korea after the acclimation to seawater during 8 days in tanks on
land for the development of alternative aquaculture fish and use of idle mariculture cages in
no wintering fishes. The salinity was gradually increased from 3~4 psu to 24~25 psu during 8
days in tanks and the formula feed on sale of 10 kg once a day was given from 3 days after
acclimation to seawater to 6 days. In cage mariculture, the formula feed added the citron
extract was given two or three times a day. The monthly average growth rate of 0. masou
masou was 127.5%. The water quality, bottom sediment, and the contents of proximate
composition, amino acids, minerals and vitamins of this fish were also measured.
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Snow crab, Chionoecetes opilio inhabits cold waters in the Northwest Atlantic and has been
an important fishery resource in Korea, Japan, USA and Russia, because the resources are
not too much (Bailey and Elner, 1989; Lim et al., 2000). To catch of female snow crabs are
prohibited by law all the year round, Korea. In case of males, its prohibition season of fishing
is from June to November, also during the catch period, males only over 90 mm carapace
length are fishing objects to conserve of the resources. Male snow crabs are usually
harvested as 2 types, hard (intermolt to premolt stage) and soft shell crab (postmolt stage) in
Korea. Individuals in the early growing stage, during ecdysis, and up to year thereafter are
harvested as soft shell crabs during the winter season. Soft shell crabs include a
considerable amount of free body fluid in its appendages, which can flow out from it when
the crust is cut. Therefore, it’s often called “water crabs”. The present study examines the
changes in the muscle and digestive gland of postmolt snow crab by artificial rearing. During
the December 12 to 20 2011, postmolt male snow crabs were collected by gill nets, in costal
water of Yeongduk-gun, Gyeongsangbuk-do, Korea. Two hundreds crabs of similar size
(mean carapace width 104.84±1.71mm, mean body weight 432.3±22.4g) were brought back
to the laboratory. It was held in the two thanks, 6 m in diameter with a water depth of 1 m
and a flow-through circulation system was used. The water temperature maintained at
5±0.5℃ and natural water temperature (12.6~14.3℃), respectively. It was fed twice a week a

ration roughly equivalent to 5% of their total mass per day with frozen fishes (Trachurus
japonicus). In order to assessment of its changes, the coefficient of fatness and digestive
gland weight index were measured:
Coefficient of fatness (CF) = total dry weight (g)/carapace width 3 (mm) x 105
Digestive gland weight index (DWI) = dry digestive gland weight (g)/total dry weight (g)x 10 2
At the beginning of experiment, CF and DWI of the postmolt snow crabs were 24.66±1.39
and 7.05±0.55, respectively. CF in natural water temperature was 26.21±0.69 at 41 days
after rearing and 21.91±1.42 at after 55 days after rearing. However CF in 5℃ was
32.77±1.98 after 41 days after rearing, and then it showed similar numerical value since
then.

During
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experiment
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CF
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were

30.13±1.53~33.69±1.99. DWI in natural water temperature 4.17±1.02 at 41 days after
rearing and 3.11±0.48 at after 55 days after rearing, which was continuously decreased.
DWI in 5℃ was 8.70±0.84 at after 41 days after rearing, and continuously decreased since
then.
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9.9±1.17~11.72±1.66.
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This report was revealed to evaluate the species-specific influence and the effect of an
earthworm admixture contained recombinant Scomber japonicus Growth Hormone (rScGH)
on the growth and serological response of club mackerel, S. japonicus. Fishes were fed the
four different types of meal composing with earthworm lyophilized powder contained 0.1%
rScGH. The group fed the liquid phase absorption meal shown four times of high activities
than the others. Club mackerels was also fed the three concentration gradients, 50ug,
100ug, and 200ug per each 100g commercial feeds, that result shown all group had 15%
over of growth ratio and immunological influence than the control group. The present report
shows not only a good case on the effect and application of a species-specific protein
biosynthesized, but also the new approach of the aquaculture system.
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The Giant freshwater prawn, Macrobrachium rosenbergii known as Malaysian Freshwater
Giant Prawn is one of the most preferred species for culture and now getting more attention
from the aquaculturist world wide due to its high market demand. This study was conducted
for two months in 3 different culture systems. The objective of this study is to compare the
growth performances and survival rates of post larval (PL5), Macrobrachium rosenbergii
grown at low densities during nursery phase in different culture systems in tanks of size
175cm x 95cm x 70cm in 200 liters of water. The experiment was conduct in 3 differences
of system culture: clearwater, greenwater and recirculating system (RAS). Each system
was triplicate. Post larval (PL5) (0.01±0.02g) were stocked in 3PL/L for nursery phase (60
days). Water quality parameters were maintained within the adequate range for freshwater
prawn culture. The average final weights of juvenile in clearwater, greenwater and
recirculating system after 40 days of culture were 0.1301, 0.1819, and 0.1850 gm,
respectively, with no significant difference (P= 0.692, F= 0.383). The average final length of
juveniles in clearwater, greenwater and recirculating system after 40 days of culture were
21.22, 22.36 and 23.39 mm, respectively, with no significant difference (P= 0.890, F=
0.118). Specific growth rate (SGR%) were observed for post larval stocked at low densities
grew significantly (P≤0.05). The survival rates 82.07%; 77.84%; 85.95%, in clearwater,

greenwater and recirculating system, respectively. It could be concluded that growth and
survival rates was highest in recirculating culture system at low stocking densities.
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The scope of digestion in fish is limited caused a relatively large fraction of feed remains
undigested and excreted. Much of the focus has been on the treatment of dissolved waste
nutrients from aquaculture system. Less attention has been paid to solid wastes which are
often discharged as sludge, leaving a significant amount of nutrients unused. A potential
alternative, referred to as bio-flocs technology (BFT), uses the production of heterotrophic
bacteria to convert the nutrients in aquacultural sludge into bacterial biomass. When
establishing BFT in aquaculture, a certain start-up period is required to obtain a well-function
heterotrophic system. The present study is focused on the start-up of the sequencing batch
reactor (SBR) using BFT to treat solid aquaculture waste end the effects of addition of Ca2+
and Mg2+ and Bacillus subtilis on inorganic nitrogen syndrome, the bio-flocs biochemical
quality and bacteria biomass production during the start-up period were determined. Firstly,
one group was dosed with glucose (SBR-glu) as an organic carbon source, and the other
group had no added carbon source (SBR-con). The results showed that ammonium released
from aquaculture SS was assimilated by heterotrophic bacteria to form bioflocs with
sufficient additions of a carbon source. Autotrophic nitrification was also observed, perhaps
due to the shortcomings of the carbon source. The crude protein content of the flocs from
SBR-glu was 30.42 ± 0.55%, whereas that of SBR-con was 26.32 ± 0.78% during the first 33
days. Secondly, the effects of Ca2+ and Mg2+ addition were investigated. 400 mg•L -1 Ca2+ and
800 mg•L-1 Mg2+ were added into the treatment reactors. The dissolved inorganic nitrogen

(DIN) content in treatments is significantly lower than that of control. Ca 2+/Mg2+ addition
made an improvement in bio-flocs’ settle-ability, saturated fatty acid, polysaccharide, and
monounsaturated content, while decreasing the crude protein content. Bacteria production
was enhanced by Ca2+ and Mg2+ supplementation with a production of about 410± 2 g
MLVSS (mixed liquor violate suspended solids) (kg aquaculture solids waste) -1，1.3 times of
control. 100% of nitrogen in aquacultural sludge was converted into heterotrophic bacteria
biomass for control and treatment. Thirdly, A SBR supplied with Bacillus subtilis (treatment
group) was employed. The crude protein content of bio-flocs from the treatment group
increased from 21.52% ± 1.5% to 29.65% ± 13.34%, which was 23.97% ± 11.62% greater
than that of the SBRs without B. subtilis (control group). The removal rate of DIN for the
treatment group was 0.41 ± 0.079 mg•L-1 d-1, which was 1.17 times greater than that of the
control group. The utility rate of total organic nitrogen for the treatment group was 1.42 ±
0.33 mg•L-1 d-1, which was 1.71 times greater than the control. The extra-cellular polymer
substance (EPS) was primarily composed of polysaccharides. The flocs volume after 5 min
(FV-5 min) reached 22.67% ± 2.08% at 19 days.
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Department of Food Science and Technology, Pukyong National University, Korea
bschun@pknu.ac.kr

The raw krill samples were dried in a freeze-drier for 72 h. The dried samples crushed and
sieved by 700 µm mesh size. Then crushed sample were stored at -30 °C until using for SCCO2 and organic solvent extraction. A large scale supercritical fluid extraction unit was used
for extracting oil from krill and getting residues. This apparatus was operated at 40 MPa
pressure and different temperature. In solvent extraction, Hexane and Ethanol were used as
a solvent. During solvent extraction, freeze dried krill sample was taken 400 g and solvent
was 1200 mL, both sample and solvent was placed into the beaker and stirred 24 h at 45 °C.
After extraction, solution was filtered and the solution was evaporated in a rotary vacuum
evaporator at 40 °C. After getting oil AV (Acid Value), PoV (Peroxide Value) test and
Rancimat test will be measured for stability checking. Fatty acid composition will be analyzed
by Gas chromatography (GC). Colour will be measured with CIE l a b scale by using
portable sphere spectrophotometer. And viscosity will be measured by digital viscometer.

PS3-2
PHYSICAL PROPERTIES AND SAFETY PROFILE DETERMINATION FROM
MACKEREL MUSCLE USING SUPERCRITICAL CARBON DIOXIDE
AND ORGANIC SOLVENT EXTRACTION
A.K.M. Asaduzzaman* and Byung-Soo Chun*
Department of Food Science and Technology, Pukyong National University, Korea
bschun@pknu.ac.kr

Supercritical fluid extraction (SFE) reduces the disadvantages of conventional solvent
extraction (CSE) which leads to degradation of heat sensitive compounds and leaves traces
of toxic solvents in the solute. This is a concern for food and medicinal extracts. Mackerel is
very often consumed as popular foods in several Asian countries. In this study, the oil in
mackerel muscle was extracted using an environmental friendly solvent, supercritical carbon
dioxide (SC-CO2) and organic solvents (hexane and ethanol) for deoiled residues (Fig.1).
The SC-CO2 was carried out at temperature 55 oC and pressure 400 bar in close circulatory
system for 1.5 h. Proximate analysis (moisture, ash, protein and lipid) and colour were
determined from all treated and untreated muscle residues. Protein concentration was high
in SC-CO2 extracted residues. Volatile organic compounds (VOCs), heavy metal and
microbial test by colony counting method will be done for safety profile determination from
mackerel muscle residues.

Freeze dried
mackerel muscle

SC-CO2 extracted
residues

Hexane extracted
residues

Ethanol extracted
residues

Fig.1 Photograph of deoiled and undeoiled mackerel muscle residues
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Gochujang is Korean traditional fermented food and it used as condiment role. And
functional materials added Gochujang has been developed by many researchers but there
are few sauce with Gochujang. The mussel used as food source such as soup, stew,
steamed dish in korea and has many functions such as recovery of liver function, anti-aging,
prevention of osteoporosis, anemia, hyperlipidemia and so on. So we developed Gochujang
sauce which was blended with different concentrations of mussel concentrate (0%, 2%, 4%
or 8%) and we analyzed with the sauces for physicochemical property such as salinity, °Brix,
pH, viscosity, moisture content, water activity, color and texture. The salinity of control was
3.21(%) and it increased as increasing amounts of mussel concentrate, whereas the °Brix
showed the reverse effect. The pH was highest at 2% sample, and it increased as increasing
amounts of mussel concentrate. In the viscosity, the control was highest at 22262.56(cP)
and it significantly decreased as increasing amounts of mussel concentrate. The moisture
contents did not show significant difference among the samples. The water activity of control
was lowest at 0.815(Aw) and it significantly increased as increasing amounts of mussel

concentrate. In color, lightness and redness of control were higher than other samples,
whereas yellowness of control was lowest. In texture, hardness of control was 17.11(g) and
it significantly decreased as increasing amounts of mussel concentrate. The fracturability,
springiness and cohesiveness were not significantly different among the samples. And
gumminess and chewiness of control were higher than other samples.
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The purpose of this study is to investigate the effects of n-hexane extracts from bones and
internal organs of Japanese eel, Anguilla japonica (HEE), on cyclooxygenase-2 (COX-2)dependent prostaglandin D2 (PGD2) generation in stem cell factor (SCF), IL-10, plus LPSinduced mouse bone marrow-derived mast cells (BMMCs) and on passive cutaneous
anaphylaxis (PCA) in mice. HEE suppressed SCF/IL-10/LPS-induced PGD2 generation, and
concomitantly reduced COX-2 protein expression dose-dependently. To understand the
mechanistic basis for the inhibition of PGD2 generation by HEE, we examined the effects of
HEE on upstream signaling pathways essential for COX-2 induction. HEE was found to
inhibit the translocation of nuclear factor-kB (NF-kB) p65 subunit to the nucleus and its DNAbinding ability through the inhibition of TAK1, IKK and IkB phosphorylation. Furthermore,
HEE also attenuated mitogen-activated protein kinase (MAPK)-mediated regulation of DNA
binding of activator protein-1 (AP-1). Moreover, oral administration of HEE inhibited anti-

dinitrophenyl (DNP) IgE-induced PCA in a dose dependent manner. Taken together, the
present study provides new insights into the anti-inflammatory activity of HEE, which could
be a promising candidate to be used for an inflammatory therapy.
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The inhibitory effects of the Domestic Eel extracts on the progression of the
atherosclerotic

lesions

were

studied

using

the

high

cholesterol-fed

hypercholesterolemia (HC) model mice. Changes in blood chemistry, pathology,
HDL vs LDL ratio and low-density lipoprotein (LDL) oxidation were measured in
the control group and Eel group. In the control group, the area of atheromatous
plaques of the aorta progressed between 3 (30%) and 6 (40%). This progressin of
atherosclerotic lesions did not happen in the Eel-fed group between 3 (25%) and
6 (20%). Antioxidative effects on LDL were seen in the Eel in weeks 4 and 8. Eel

improved the hypercholestrolemia in the HC mice. The results suggest that Eel
has inhibitory effects on the development of atheromatous plaque formation in
high cholesterol-fed HC model mice, indicating that the antioxidative effects of Eel
on LDL led to the beneficial effects observed in this study. For the effects of the
EEL on the blood platelets of drug-induced DIC in normal rats, analysis of plasma
lipids of control and Eel-treated mice were carried out after 9 weeks administration
with the AIN-76-based eel tablet, the plasma total cholesterol levels were
decreased from 172.3±16.7 (mg/ml) to 151.4±11.4 (mg/ml) with a significant
difference (p<0.05%). In addition, changes in body weights of control and Eeltreated mice were observed. Slight increase in the body weight was observed in
the control group rather than the eel-fed high cholesterol group without significant
differences between the control group and eel-administration groups ( 1% eel, 5%
eel and 10% eel-fed high cholesterol groups). Interestingly, the normal eel
administration showed thatr tablet, plasma chymomicron cholesterol level was
increased up to 2 weeks after the onset of the diet period and reached 1 plateau
in the normal control group. The total cholesterol level in the Eel treated group
was similar to that of the control group with significant differences between the
control and Eel groups in chyromicron, LDL, VLDL and HDL lipoprotein levels
(P<0.05). The eel-fed high cholesterol groups showed the significantly increased
total cholesterol levels (P<0.05) compared to the cholesterol control group (AIN76). The cholesterol level in the 1% eel group was specifically reduced.
Interestingly, HDL/LDL ratio was significantly increased from all the eel-fed high
cholesterol groups. The increased levels are consistently observed from the 1%,
5% and 10% eel-fed high cholesterol groups. Oral administration of 80 mg/20 g of
EEL group prevented endotoxin-induced DIC and 80 mg/20 g of EEL counteract
the endotoxin-nduced decrease in the platelet count significantly. In the
endotoxin-induced DIC in high cholesterol-treated mice, intravenous injection of
endotoxin induced hepatic infarct with thrombus and hemorrhage, however, oral
administration of the Eel (40 mg/20 g and 80 mg/20 g) significantly inhibited the
formation of hepatic infarct in high cholesterol diet and endotoxin-treated rats. 80
mg/20 g (body weight) Eel reduced hepatic infarct score. A significant
prolongation of the lag time was also found in the 8th and 10th week of the
experiment, indicating that Eel had antioxidative effects on mice. When the mice

were subjected to anatomic observation after 8 weeks administration. The
anatomical difference was observed between the control and Eel-treated mice.
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Processing Wastes of Japanese eel (Anguilla japonica) bone, which has been prepared by
the Low Temperature Vacuum Extraction is Novel Funtional Materials having anti-oxidative
and vascular protective activities, as it has long been used as stemina food source for
various symptoms accompanying hypertension and cerebrovascular disorders. In the course
of study, it was shown that the Eel extracts reduced the artheroclerotic risk induced by highcholesterol administration for 4 - 12 weeks, as measured by Atherosclerotic Index (AI), the

AI of the normal group was 0.6 and high-cholesterol administration for 1.82, while highcholesterol+Eel extracts administration group showed 0.8, reducing about 92% of AI.
Therefore, it is an effective protectant against oxidative stress. To further examine the
pharmacological activity of the Eel extracts, we studied the protective effect of the Eel
extracts on antioxidative system and enzymes using experimental animals, the antiradical
properties of the Eel extracts were assessed using 2, 2-diphenyl-1-picrylhydrazyl (DPPH).
The results revealed that Eel extracts exhibited superior antioxidant activities in scavenging
DPPH free radical, ˙O2 free radical, and anti-LPO activities. On the other hand, scavenging
effect of Eel extract on hydrogen peroxide was examined and Eel extracts scavenged
hydrogen peroxide in a dose-dependent way. Eel extracts diminished hydrogen peroxide,
exhibiting a scavenging effect of 32.5±3.5% on hydrogen peroxide at the dose of 1%. In
effect on lipid peroxidation in aorta vascular tissue, the eel extract significantly reduced the
accumulation of lipid peroxides in a dose-dependent manner. In the normal control, the level
of the lipid peroxide MDA was 21.5±3.5 nmol/g and the high cholesterol diet mice showed
37.3±6.4 nmol/g tissue. In contrast, the Eel extract group showed the 30.5±2.4nmol/g tissue
with about 15% reduction. On oxygen radical-producing Xanthine Oxidase activity, Xanthine
Oxidase activity in the aorta vascular tissues was significantly reduced upto 21% by the Eel
extracts group compared with cholesterol group. Daily administration of 10-80 mg of the Eel
extracts was carried out for 3 months to mice. When antioxidative enzyme activities such as
catalase, superoxide dismutase (SOD) and glutathione peroxidase (GPx) were assayed in
the high-cholesterol group, the enzymes were decreased in a similar fashion. However,
those activities were enhanced by the Eel extracts treatment and this may have resulted
from the potentiation of antioxidative ability by the Eel extracts. The ability of the Eel extracts
to reduce artheroslerotic level induced by he high-cholesterol administration suggests that
Eel extracts may be a protective agent for free radical generating microenvironment, and
that high-cholesterol is not only a potent lipid peroxide inducer, but also causes changes in
antioxidative enzymes. From the results, it was concluded that Eel extracts has a protective
effect on high-cholesterol-induced artheroslerotic risks in animal vascular tissues through the
inhibition of lipid peroxidation and protection of antioxidative enzymes.
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Instant krill gruel was produced by using peeled krill meat in order to use Antarctic krill as a
high nutritional ingredient and its food quality was investigated. The krill gruel was also
evaluated depending on kinds of extractives, amount of krill meat, amount of added water
and kinds of rice. In the result of the sensory evaluation of the krill gruel, the overall
acceptability of the krill gruel with glutinous rice and kastuobushi (smoked-dried bonito)
extract was highest. The ingredients of the krill gruel were selected from the formula with the
highest preference and its quality was examined by measuring proximate composition,
astaxanthin, cholesterol, calorie, Hunter color value, total amino acids, fatty acids, texture,
sensory evaluation and fluoride content. The krill gruel contained moisture of 87%, and its
pH was 6.65. Viscoelastic properties of the krill gruel were determined as 6.28 Pa at shear
stress of 2.51 Pa. In the recovery test, elastic restoring force after deformation was low. The
krill gruel had about 51 kcal/100 g, and contained fat of 0.1% and cholesterol of 3.5 mg/100
g. Its fatty acid composition exhibited high levels of unsaturated fatty acids. Among those,
oleic acid and linolenic acid showed higher level, and fatty acids of n-3, n-6 and n-9 were the
range of 1~6%. The total amino acids were about 2,132 mg/100 g, and glutamic acid,

aspartic acid, leucine, alanine and arginine showed high levels. The essential amino acids
were over 30% of total amino acids. The contents of astaxanthin and fluoride in the krill gruel
were about 145 µg/kg and 3.07 mg/kg, respectively.
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This study was conducted to develop krill patties using Antarctic krill and to investigate food
qualities of the patties. Krill patties were produced with three different types such as corn oil
added-krill patty (CKP), AA grade surimi-added krill patty (AKP) and FA grade surimi-added
krill patty (FKP). Their proximate composition, astaxanthin, cholesterol, calorie, Hunter color
value, total amino acids, fatty acids, texture, sensory evaluation and fluoride content were
investigated. Moisture contents of krill patties were the range of 59.17- 63.77 %, showing the
highest amount in FKP, and the range of their crude protein contents was 10.70-11.81 %.
Calorie and astaxanthin content were highest in CKP and lowest in AKP. The cholesterol
content was highest in CKP and lowest in AKP. In the case of Hunter color value in cross
section of the patties, L values were highest in FKP and lowest in CKP, and a and b values
were highest in AKP and lowest in FKP. Total aminino acids showed the highest level in FKP
and lowest in CKP. The major amino acids were glutamic acid, aspartic acid and leucine,
and their contents wore highest in FKP. In the fatty acid compositions, unsaturated fatty
acids showed higher level than saturated acids. The major fatty acids were 16:0 (22.62%),

18:1n-9 (24.67%) and 18:2n-6 (23.79%), showing the highest levels in FKP. The hardness
and chewiness wore highest in FKP and lowest in CKP. Fluoride content was highest in AKP
and lowest in FKP. Sensory evaluation on the appearance, color, flavor, chewiness and
overall acceptability was the highest scores in FKP and lowest in CKP.
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Shrimps are among the marine produce highly utilizable as food hence cooked shrimp
products have drawn global market demand. This study was conducted to develop new
pastry products from white shrimp and determine its shelf-life. Shrimp cake stored at 5°C
had a shelf-life of 7 days and had respective moisture content, pH and water activity values
equal to 27%, 8.36 and 0.863. Sensory evaluation also revealed that shrimp cake is golden
yellow in color, has discernable shrimp odor, fluffy, moist and high degree palatability.
Meanwhile, shrimp cookies stored at 25°C had a shelf-life of 30 days with 8%, 8.17 and
0.640 respective values for moisture content, pH and water activity. Sensory evaluations
show that the formulated shrimp cookies are brownish in color, aromatic, palatable and soft
and have chewy texture. Microbiological analyses were done to determine safety of both
products for human consumption. Cost and return analyses showed that Return on
Investments (ROIs) for shrimp cookies and shrimp cake are 55% and 77%, respectively.
Based on the consumer acceptability tests conducted both products were liked and accepted
by 96% of the respondents.
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Severe acute respiratory syndrome (SARS) is a severe respiratory infectious disease
caused by a novel human coronavirus, SARS-CoV. 3CL protease is a key enzyme which
plays a role in proteolytic processing of replicase polyprotein precursors, pp1a and pp1ab,
which mediate all of the functions required for viral genomic replication and transcription.
Therefore, this enzyme is a target for the development of chemotherapeutic agent against
SARS. A large quantity of active SARS-3CL protease is required for development of antiSARS agents. Here we have constructed overexpression vector for production of SARS-3CL
protease. The gene encoding SARS-3CL protease was amplified by polymerase chain
reaction and cloned into the pET29a expression vector, resulting in pET29a/SARS-3CLP.
Recombinant SARS-3CL protease was successfully synthesized by the dialysis mode of the
cell-free protein expression system and purified by three step fast protein liquid
chromatography using HighQ, MonoP column chromatographies and Sephacryl S-300 gel
filtration. In addition, the produced SARS-3CL protease was found to be active mature form.
This result provides efficient methods for not only development of anti-SARS materials from
natural sources but also study of basic properties of SARS-3CL protease. Recently, we try to

isolation of some materials which shows SARS 3CL protease inhibition effect from marine
algae.
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We analyzed the lipid class compositions and the fatty chain compositions, such as fatty acid
and dimethyl acetal (DMA), of phosphatidylcholine (PC) and phosphatidylethanolamine (PE)
of the reproductive organs in male (testis, vas deferens, seminal vesicle, and
spermatophoric sac) and female (ovary, oviduct, oviducal gland, and nidamental gland)
common squid. Non-polar lipid (NL) contents of male and female reproductive organs were
0.55-1.63 and 0.70-2.11 g/100g tissues, respectively and phospholipid (PL) contents were
0.45-1.94 and 1.25-5.88 g/100 g tissues, respectively. The prominent PL classes of male
and female reproductive organs were PC (39.1-54.5% and 59.8-77.0%, respectively) and PE
(30.6-40.6% and 18.7-31.8%, respectively). The prominent fatty acids of the PC and PE of
the reproductive organs from male and female common squid were docosahexaenoic acid
(DHA, 22:6n-3), 16:0, eicosapentaenoic acid (EPA, 20:5n-3), 20:1n-9, 18:0 and/or 20:4n-6.
The percentage of DHA was higher in the PC of male and female reproductive organs, while
that of EPA was higher in the PE of the both reproductive organs. The PE of male and
female reproductive organs contained 18:0, 16:0, 16:1 and 20:0 DMAs, which are derived

from plasmalogen, especially 18:0 DMA was the richest (5.26% of total fatty acids and DMA
composition) in the PE of the testis in all the organs tested. Consequently, these results
suggest that the reproductive organs of male and female of the squid could be good sources
for n-3 PUFA and plasmalogen.

PS3-12
CHEMICAL AND MICROBIOLOGICAL CHARACTERISTICS OF
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Anchovy is one of the plenty fish groups caught in the coastal area of Korea. The anchovies
are mostly processed into salted product and dried one in Korea. However, anchovies
contain higher lipid content, especially unsaturated fatty acid than other seafood products.
Fat content of dried anchovy causes it to be susceptible to browning and rancidity during
long-term storage. Therefore, this study aimed to investigate chemical and microbiological
characteristic of dried anchovy at different size, large, medium, and small sizes. In proximate
compositions, dried anchovy of larger size, large (6-7.5 cm in length) and medium (3.5-5 cm),
contain higher ash and fat content than the small (1.5-3 cm). Small dried anchovy had higher
protein and moisture content than medium and large dried anchovy. TBA and peroxide
values and VBN content in large dried anchovy were 6.89 mg/kg, 39.72 meq/kg, and 38.06
mg/100g, higher than that of medium one, 6.55 mg/kg, 27.71 meq/kg, and 24.25 mg/100g
and small one, 1.66 mg/kg, 1.43 meq/kg, and 15.67 mg/100g. Based on the results, medium
and small dried anchovy would be safe, but large one seems to just start being deteriorated.
4

In microbiological analysis, total bacteria, yeasts and fungi were less than 10 CFU/g, while

coliforms were not detected. These results indicated that the dried anchovies would

be microbiologically safe sea food, but large dried anchovy should be controlled very
well during storage, to prevent chemical deterioration. Salt-tolerant bacteria and
psychrophilic bacteria, which might survive in dried anchovy, should be also further
investigated in the future to secure the microbial safety of dried anchovy.
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Porphyra yezoensis is potentially an excellent source of food, because it is rich in
polysaccharide, protein, vitamins, and minerals. In this study, the characterization of cell wall
polysaccharide of P. yezoensis was conducted. The red alga, cultured near the west coast of
Seochun, Korea was collected in March 2013. The cell wall polysaccharide was isolated by
1.0N KOH extraction and fractionated by ethanol precipitation. The structure of
polysaccharide was investigated by sugar analysis, methylation analysis, FT-IR and NMR
spectroscophy. The monosaccharide composition of 1.0N KOH fraction was 0.4% arabinose,
82.9% xylose, 12.2% mannose, and 4.5% galactose. The major partially methylated alditol
acetates were 1, 3, 5-tri-O-acetyl-2, 4-O-methyl xylitol and 1,3,4,5-tetra-O-acetyl-2-O-methyl
xylitol.

13

C NMR signals were 104.3 (C-1), 86.3 (C-3), 73.9 (C-2), 67.9 (C-4), 65.6 (C-5),

corresponding to the (1→3)-linked β-D-xylan unit. These analysis results indicate that
backbone of 1.0N KOH soluble polysaccharide is xylan, with (1→3) xylose unit and (1→3),
(1→4) xylose unit.
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Methicillin-resistant Staphylococcus aureus (MRSA) is notorious as multidrug- resistant
Gram-positive bacteria. MRSA has been acquired vancomycin resistant (vancomycinintermediate and Methicillin-resistant S. aureus) with increasing use of vancomycin to treat
MRSA-related infections. Thus, the development of new drugs or alternative therapies is
clearly a matter of urgency. Recently, marine resources have been interested to discover an
alternative therapeutic agent against MRSA. Among seaweeds, Eisenia bicyclis has been
reported to exhibit significant antibacterial activity against MRSA. The ethyl acetate (EtOAc)
extract of E. bicyclis exhibited the highest anti-MRSA activity with minimum inhibitory
concentration (MIC) values of 64 µg/mL. The MIC values of β-lactams against MRSA strains
were reduced dramatically when administered in combination with 32 µg/mL of EtOAc
extract. This result shows that the EtOAc extract could restore the antibacterial activity of βlactams against MRSA. In addition, the EtOAc extract could suppress in a dose-dependent
manner on mRNA expression of genes (mecA, mecI and mecR1) related in β-lactam
antibiotics resistance and on expression of penicillin binding protein (PBP) 2a encoded by

mecA. The results in this study are expected to contribute to the development of an
alternative phytotherapeutic agent against MRSA.

PS3-15
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Eisenia bicyclis is common brown alga that inhabits East Asia coast around Korea and
Japan. E. bicyclis has been reported to have various bio-active activities including anticancer, anti-aging, anti-bacterial, antioxidant activity. Phlorotanins from E. bicyclis have been
reported to be major bioactive phenolic compounds. In recent years, these compounds have
been investigated for their anti-oxidative and anti-inflammatory effects in macrophages.
However, there were few reports of anti-inflammatory activity of phlorotanins. In this study,
the anti-inflammatory activity of four phlorotanins (eckol, dieckol, dioxinodehydroeckol and
phloroglucinol) isolated from E. bicyclis was investigated on lipopolysaccharide (LPS)stimulated HepG2 cells. Among them, phloroglucinol exhibited low cytotoxicity on LPSstimulated HepG2 cells. In addition, phloroglucinol suppresses the production of proinflammatory cytokines such as interleukin-1 (IL-1), IL-6 interleukin-6 (IL-6), and tumor
necrosis factor-α (TNF-α) and the expression of cyclooxygenase-2 (COX-2) and inducible
nitric oxide synthases (iNOS). These results indicated that phloroglucinol can be used as a
beneficial source for preventing and treating inflammation response.

PS3-16
ANTI-MRSA (METHICILLIN RESISTANT Staphylococcus aureus) EFFECT
OF Ecklonia cava BY-PRODUCT FERMENTED BY Candida utilis
Sun-Young Moon*, Keun-Sik Lim, Sung-Hwan Eom, and Young-Mog Kim
Department of Food Science and Technology, Pukyong National University, Busan, 608-737, Korea,
free_aru@naver.com

Seaweeds are greatly important healthcare materials in East Asia and used in the treatment
of many diseases. Among them, Ecklonia cava has been known many of healthy functional
activities including anti-microbial, anti-mutagenic, anti-diabetic and hepato-protective activity.
As the application of E. cava is expanded, the mass of by-product is also increased.
However, many of them have been disposed as a fertilizer or an industrial waste. This study
was performed to investigate a possibility on reapplication of the by-product using microbial
fermentation. E. cava has been known to harbor anti-MRSA (methcillin-resistant
Staphylococcus aureus). The highest anti-MRSA activity was observed on the ethyl acetate
(EtOAc) extract with minimum inhibitory concentration (MIC) values ranging of 128-512
µg/mL. Interestingly, the MICs were decreased into to 64-256 µg/mL as C. utilis fermentation
progressed. The result obtained in this study indicated the anti-MRSA activity of E. cava byproduct enhanced by the fermentation of C. utilis. To perform more detailed investigation in
this issue, the solvent extracts were subjected to perform HPLC analysis. The HPLC
analysis revealed that the E. cava by-product contains abundant phlorotannins such as
phloroglucinol, triphlorethol-A, eckol, dieckol, and eckstolonol. The total content of

phlorotannins was increased as the fermentation progressed. Phlorotannins have been
known to exhibit anti-MRSA activity. Based on this result, it was concluded that the
enhanced anti-MRSA activity of E. cava by-product was mainly originated from
phlorotannins. The content of phlorotannins would be increased by the C. utilis fermentation.
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This study was conducted to investigate of alginate-degrading enzyme produced by
Shewanella onedensis PKA 1008. To purification of alginate-degrading enzyme produced by
S. oneidensis PKA 1008, ammonium sulfate precipitation, DEAE-Sephadex, sephadex G100, DEAE-sephadex and sephacryl S-200 HR chromatography were conducted. The
optimum pH and temperature for the activity of the purified enzyme were pH 9.0 and 30℃,
respectively. The enzyme was stable at the pH range of 7.0-10.0 and temperature range of
25-30℃. NaCl was required for enzyme activity and the optimum concentration was 0.05 M.
The activity of enzyme was inhibited by Ca2+, Co2+, Hg2+, Mg2+, Ba2+ and Fe3+. The Km and
Vmax value of alginate-degrading enzyme appeared as 1.099% and 67.58 U/mg,
respectively.
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Atopic dermatitis which presents symptoms such as erythema, edema, dryness and pruritus
is a chronic relapsing inflammatory skin lesions. The occurrence of atopic dermatitis has
been continuously increasing. Therefore, we studied inhibitory effects of Sargassum
fulvellum water extracts (SFWE) on atopic dermatitis. Sargassum fulvellum was extracted
with water for 3 days. To examine anti-inflammatory effects of SFWE, nitric oxide (NO), TNFα, IL-6 and IL-1β contents were measured in LPS-induced RAW 264.7 cells treated with
SFWE in vitro. It was confirmed that the NO secretion was significantly suppressed when
SFWE were added to LPS-induced macrophages. Moreover, TNF-α, IL-6 and IL-1β
secretion diminished when 50-100 µg/mL of SFWE added to RAW 264.7 cells. Anti-atopic
dermatitis test was carried out by spreading SFWE to the dorsal skin of 2,4
dinitrochlorobenzene (DNCB)-induced Balb/c mice. The total IgE and IL-4 secretion of the
group treated with SFWE in sera diminished compared to the positive control. In addition,

the efficacy of SFWE was tested by the skin severity score. SFWE reduced the skin severity
score and alleviated symptoms of the erythema and edema. In conclusion, these results
suggest that SFWE can inhibit atopic dermatitis by modulating IgE and IL-4 secretion and
inhibiting inflammation.
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SCREENING OF ANTIMICOBIAL MICROORGANISM FROM FERMENTED
SQUID JEOT-GAL
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The objective of this study was to screen strains of dominant species and to isolate
antimicrobial microorganisms from optimal fermented squid Jeot-gal. Antimicrobial
organisms were isolated from optimal fermented squid jeot-gal cultivated on MRS agar at 30℃
for 48h. The antimicrobial microorganisms were identified by using an API 50CHL kit. The
antimicrobial activities for food-bone pathogens such as E. coli, B. cereus, S. aureus,
Salmonella typhi. and L. monocytogenes were measured by using the paper disc method.
Identification of the antimicrobial microorganisms were by using 16S rRNA sequencing
analysis. Screening of dominant microorganism species in optimal fermented squid Jeot-gal
were lactic acid bacteria such as Lactobacillus brevis, Leuconostoc mesenteroides,
Leuconostoc lactis, Lactobacillus fermentum and Pediococcus pentosaceus. Among these
five strains, Lueconostoc mesenteroides and Pediococcus pentosaceus had strong
antimicrobial activities. Lueconostoc mesenteroides showed very strong antimicrobial activity,
compared to citric acid (positive control). In addition, antimicrobial lactic acid bacteria were

isolated from optimal fermented squid jeot-gal have very strong antimicrobial abilities to be
used as natural preservative for improving food safety.
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Jeot-gal is a Korean traditional fermented seafood with 10-20% salt concentration Recently
consumers prefer to low-salt food because salt are related to hypertension, diabetes and
gastric problem. Therefore, the low-salt food is presently more attractive for healthy, but it
shortens the shelf-life of Jeot-gal. The objective of this study was to extend the shelf life of
low-salt Alaska pollack roe Jeot-gal by applying ultraviolet ray (100-280 nm) and vacuum
packaging. Total volatile base nitrogen (VBN) of the low-salt (3-4%) Alaska pollack roe Jeotgal with vacuum packaging fermented at 10℃ increasd, while pH decreased slowly than that
of the control and the ultraviolet sterilization. In addition, amino-N content and the number of
total viable cells were lower than those of control and the ultraviolet sterilization. There war
no significant difference in the sensory property of Jeot-gal among the control, vacuum
packaging and the ultraviolet sterilization. The shelf-life of low-salt Alaska pollack roe Jeotgal with vacuum packaging at 10℃ was 30 days, which was longer than 15-18 days of the

control and ultraviolet sterilization. Therefore, the vacuum packaging has a potential to
extend the shelf life of fermented low-salt Alaska pollack roe Jeot-gal.
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OPTIMIZATION OF MAILLARD REACTION OF KRILL (Euphausia saperba)
HYDROLYSATE AND OTHER PRECURSORS USING PLACKETT-BURMAN
Jin-Yong Park*, Ye-Joo Kim, Hyun-Joo Park, Seon-Bong Kim,
Byung-Soo Chun and Yang-Bong Lee
Department of Food Science and Technology, Graduate School, Pukyong National University, Korea
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Antarctic krill (Euphausia saperba) is considered as a future food resource of protein for
essential amino acids, minerals and polyunsaturated fatty acids, so it has been studied to be
used as various types of food in the world. The objectives of this study were to investigate
the effects of krill hydrolysate and other precursors for Maillard reaction using PlackettBurman design and to study the formation mechanism of volatile compounds depending on
the reaction conditions. Experimental runs of 12 samples were carried out by using krill
hydrolysate, glucosamine and other precursors in 120℃, pH 7.0, and 2 hours. Their
products were evaluated by their absorbance, Hunter’s L, a, b value, sensory evaluation and
headspace analysis. The results of Maillard reaction proposed by Plackett-Burman design
were matched well to know the relationship between krill hydrolysate and other precursors
on producing Maillard reaction products. Among total 26 compounds identified from the
reaction product, there were 9 aldehydes, 3 sulfur-containing compounds, 2 ketones, 2
esters, 2 acids, 2 furans, a pyrazine which are thought to be closely related with flavor
qualities.
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Ye-Joo Kim, Seon-Bong Kim, Byung-Soo Chun and Yang-Bong Lee
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Sulfur-containing amino acids play important roles in good flavor generation in Maillard
reaction of nonenzymatic browning, so aqueous model systems of glucosamine and cysteine
were studied to investigate the effects of reaction temperature, initial pH, heating time and
concentration ratio of glucosamine and cysteine. Response surface methodology was
applied to optimize the independent reaction parameters of cysteine and glucosamine in
Maillard reaction. Box–Behnken factorial design was used with 30 runs of 16 factorial levels,
8 axial levels and 6 central levels. The degree of Maillard reaction was determined by
reading absorption at 425 nm in a sprectophotometer and Hunter’s L, a, and b values were
used as another response factor. Delta E was consequently set as the fifth response factor.
Maillard reaction products were subjected to the combine system of purge and trap, gas
chromatography and mass selective detector (GC-MSD) to check volatile compounds as a
sixth response factor. According to the results of statistical analysis software, initial pH and

the concentration ratio of the reactants showed significant effect on Maillard reaction
between glucosamine and cysteine, but the effects of temperature and time were not
significantly affected. Sulfur-containing compounds identified from a reaction product by
using GC-MSD were sulfur dioxide, methanethiol, carbon disulfide, methanesulfonic
anhydride, ethylene sulfide and tetrathiane which are thought to be important in their flavors.

PS3-23
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Netherton syndrome (NS) is an autosomal recessive disorder caused by mutations in the
gene SPINK5 (serine protease inhibitor Kazal-type 5) which encodes the protease inhibitor
lymphoepithelial Kazal-type–related inhibitor (LEKTI). Lack of LEKTI causes stratum
corneum detachment secondary to epidermal proteases hyperactivity. In the stratum
corneum (SC) of atopic dermatitis (AD), kallikreins (KLKs), a serine protease family involved
in desquamation, are elevated. In the case of trypsin-like KLKs, KLK5, 8 and 10 were
predominantly elevated in the SC of AD, which may play a role in AD. In study, KLK5
inhibitor purified from salmon milt protamine hydrolysate were investigated. The enzymatic
hydrolysis of protamine was carried out by papain at pH 7 and 37 oC for 3 h. Protamine
hydrolysates were purified by ultrafiltration and recycling HPLC in order. The purity of
peptide was analyzed by HPLC Tskgel ODS-80Ts column. Salmon protamine hydrolysate
was found to possess Kallikrein 5 (KLK5) serine protease inhibitory activity. Peptides with
highest KLK5 inhibitory activity had molecular weight less than 3 kDa. In conclusion, the
protamine hydrolysate with <3 kDa molecular weight had high KLK5 inhibitory activity.

Therefore this peptide group may have potential as a drug candidate for atopic dermatitis
treatment.
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ENZYME HYDROLYSIS OPTIMIZATION OF ALASKA POLLACK ROE AND
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Alaska pollock roe consisted of abundant bioactivite components such as amino acids, lipids,
vitamins, digestible natural protein, etc. In order to utilize Alaska pollock roe for more valueadded products, its enzymatic hydrolysate was developed using commercial proteases
(Alcalase:Flavuorenzyme, 1:1 v/w) and then biofunctional activities such as antioxidant, αglucosidase, elastase, angiotensin converting enzyme inhibitory activity were determined.
Alaska pollock roe hydrolysis process was optimized by using response surface
methodology (RSM) with independent variables such as enzyme and substrate
concentration, and reaction time. The optimum condition for the enzyme hydrolysis of Alaska
pollack roe was: enzyme concentration, 3%; substrate concentration, 7.7%; reaction time,
5.64 h. DPPH radical scavenging activity of the water extract was the highest followed by the
hydrolysate and the ethanol extract in order. However, the hydrolysate exhibited the higest
hydrogen peroxide scavenging activity, whereas no activity were in both the ethanol and
water extract functional activity.
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CHARACTERIZATION AND ANTIOXIDANT ACTIVITIES OF FERMENTED
SQUID JEOT-GAL BY LACTIC ACID BACTERIA
Won Il Cho and Sang Moo Kim
Department of Marine Food Science and Technology
Gangneung-Wonju National University
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Jeot-gal is a Korean traditional fermented seafood manufactured by mixing ingredients such
as squid, radish, garlic, pepper, etc. In this study, four strains of lactic acid bacteria (LAB)
were used as starter cultures: Lactobacillus plantarum (LP), Lactobacillus casei (LC),
Lactococcus lactis (LS) and Lactobacillus bulgaricus (LB). During 15 days of fermentation at
20℃, pHs of squid Jeot-gals inoculated with all starters decreased rapidly while the acidity
increased. Total volatile base nitrogen (VBN) and amino-N increased with increasing
fermentation time. The spoilage bacteria and pathogens were not detected during
fermentation. Amino-N content of squid Jeot-gal inoculated with LP and LS was highest, and
the VBN contents with all starters were lower than that of the control. The DPPH and
hydrogen peroxide scavenging activity of the ethanol extract of squid Jeot-gal inoculated
with starters were higher than those of the control. Squid Jeot-gal inoculated with LS
exhibited highest DPPH and hydrogen peroxide scavenging activity with IC 50 value of 2.38
and 4.12 mg/mL, respectively.
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AND AMINO ACIDS AT ACIDIC CONDITION BY USING PLACKETTBURMAN DESIGN
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Glucosamine having amino group and aldehyde group has been known as an intermediate
for seafood flavor. The purpose of this presentation was to investigate optimum condition of
Maillard reaction of glucosamine with amino acids by Plackett-Burmann design. The
independent variables were 23 and its experimental numbers were 24. The kinds of
independent variables were 20 kinds of amino acids and the other three precursors were
dummy variables. The 0.1 M solutions of 20 amino acids were prepared and 0.5 mL amino
acid solution and distilled water were added for + and – symbols. Among total volume of 30
mL in the prepared mixtures of amino acids, 8 mL was used. The 1 mL of 0.5 M glucosamine
solution was added. The sample solution was set to pH 5 with 0.1M HCl and 0.1M NaOH.
The final volume was 10 mL. The model solution was put for 1 hour in a dried oven of 120℃.
After the reacted solution was cooled at room temperature, the degree of nonenzymatic
browning for the solution was measured by using absorbance and ∆E of Hunter color values.
The values of probability >F for browning degree in the absorbance for the reaction product
was 0.0143 for model systems of pH 5, showing that the model systems were matched very

well at the statistical analysis of Plackett-Burman design. Their comparisons of browning
degree between glucosamine and amino acids were carried out by using Design-Expert
Software (Version 7.0.0, Stat-Ease Inc., Minneapolis, USA). One example among their
comparisons is shown in Fig. 1 as shown in the 1 st formula on absorbance. Their
comparisons were done by separating 8 groups of amino acids. In neutral amino acids, the
order for browning was glycine> alanine> valine> isoleucine> leucine. In hydroxyl amino
acids, threonine was more reactive than serine. In acidic amino acids, glutamate was faster
than aspartate. In amide amino acids, glutamate was more reactive than glutamine. In basic
amino acids, the order was lysine> arginine> histidine. In sulfur-containing amino acids,
cysteine was faster than methionine. In aromatic acids of benzene ring, the order was
tryptophan>tyrosine>phenylalanine. In the other aromatic acids, the order was tryptophan>
proline> histidine. In the results of pH 5, their degrees of browning for Maillard reaction
between glucosamine and amino acids can be easily investigated by using Plackett-Burman
design. Its design can be well matched for statistical analysis. Also, their comparisons of
their results help to evaluate the reaction rates for so many precursors.
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This study was focused to develop various low salt-fermented ascidians (Halocynthia roretzi)
by adding taste-impacting amino acids for satisfying of consumer needs and quality stability
during storage. Product C (control) was produced from chopped thawed ascidians by antibrowning (0.1% sodium bisulfate solution) and 4 % of salting (solar salt and KCl) treatment.
Product A was made by adding alcohol extracts of red pepper and onion peel, 0.1% of
glucose and 0.55% of mixed amino acids (MAA; 0.05% glu, 0.1% pro, 0.3% ala, 0.1% gly)
additionally to product C. With blanching and anti-browning treatment of chopped thawed
ascidians, Products B1 was made by adding 3% of fermented anchovy sauce and 6% of
sorbitol. Product B2 was made by adding 0.1% of glucose and 0.55% of MAA to product B1.
All of four products were fermented at 5 oC for 100 days. The VBN (C: 5.85~17.18mg%, A:
4.76 ~ 16.51mg%, B1: 11.59 ~ 26.05 mg%, B2: 10.38 ~ 24.03mg%), amino-N (C: 71.13 ~
211.39mg%, A:146.11 ~ 275.71 mg%, B1: 129.05 ~ 231.66mg%, B2: 186.90 ~ 265.47mg%)
and total acidity in all samples increased with fermentation times during 100 days of storage.
The salinity of samples was in ranges of 5-6% salt. The viable cell counts in all samples

were in ranges of 3-5 Log CFU/g, whereas lactic acid producing bacteria were 2-5 Log
CFU/g. The contents of 8 amino acids including glu, met, leu, ileu, tyr, phe, lys, arg in 4
products increased 2 times than raw material after 60 day of fermentation. From the 9-score
sensory evaluation, 3 products (A, B1 and B2) were revealed to have commercial values
with 5.8-6.0 scores during 100 days of storage.
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Volatile flavor compounds in fermented ascidians (Halocynthia roretzi) were analyzed to
identify the key flavor compounds using SPME/GC/MSD after 60 days of fermentation at
5oC, as useful basic data in developing of the low salt-fermented ascidians. Control was
produced from chopped thawed ascidians by anti-browning (0.1% sodium bisulfate solution)
and 4 % of salting treatment. Product A was made by adding alcohol extract of red pepper
and onion peel, 0.1% of glucose and 0.55% of mixed amino acids (MAA; 0.05% glu, 0.1%
pro, 0.3% ala, 0.1% gly) additionally to product C. With blanching and anti-browning
treatment of chopped thawed ascidians, Products B1 was made by adding 3% of fermented
anchovy sauce and 6% of sorbitol. Product B2 was made by adding 0.1% of glucose and
0.55% of MAA to product B1. A total of 79 flavor compounds were identified and composed
mainly of alcohols (32), esters (9), aldehydes (14), ketones (10), aromatic hydrocarbons (3),
and miscellaneous compounds (11). Among alcohols, the twelve compounds of straight
chains of C8-C10 series, having fresh ascidian flavor, such as octanol, 3-octen-1-ol, 2,6dimethyl-1-heptanol, 3-methyloctanol, (E)-5-octen-1-ol, 6-methyloctanol, nonanol, decanol,

(E)-3-decen-1-ol, (z)-3-decen-1-ol, (E)-5-decen-1-ol, (Z)-5-decen-1-ol were detected in high
amounts in raw ascidian and 4 fermented products (Control, A, B1 and B1). The aldehydes
(octanal, (E)-2-octanal, (E,Z)-, (E,E)-2,4-heptadienal, (E,E)-2,4-octadienal, 2-decenal) and
ketones (3-octanone, 1-octen-3-one, (E)-2-nonanone, 3,5-octadiene-2-one), having herb,
melon and citrus odors, derived from the C7-C10 series alcohols were detected as the major
compounds, whereas 9 ethyl esters having herbal flavor were only detected in product A.
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PROCESSING SANDFISH (Holothuria scabra) USING PAPAYA LEAVES TO
REMOVE HARD SPICULY LAYER
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The effect of brushing with papaya leaves on the quality of sandfish (Holothuria scabra) balat
/ balatan was investigated. Various amounts of fresh papaya leaves, 50, 75, 100, 150 and
200 grams were used to brush / remove the hard outer spiculy layer of one kilogram
sandfish. Results show that using 75 grams papaya leaves for eighty (80) minutes brushing
time was found to be effective in the removal of 71-85 % of the hard outer spiculy layer. The
texture of the final product was very hard and completely dry (stone hard), black to brown in
color, and no smoke odor and off odor was perceived. The chemical and microbiological
analyses show that the dried sandfish was safe for human consumption. The mean water
activity (Aw) was 0.787, an amount within the range of 0.80-0.60 for dried foods and the
mean moisture content was 4.31 %, far below the acceptable limit of 15-20 % for dried fish.
The total plate count (TPC) was 2.3 x 10 4 CFU/g. The counts for E. coli and V.
parahaemolyticus were 11 MPN/g and 100 MPN/g, respectively. The dried sandfish has
69.5 % protein, 1.42 % fat, 1.88 % total carbohydrates, and 298 kcal food energy.
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RAPID NONDESTRUCTIVE DETERMINATION OF PHOSPHATE CONTENT
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In order to achieve rapid nondestructive determination of phosphate content in cod
surimi, near-infrared quantitative model was established by fitting the near -infrared
diffuse reflectance spectral data of cod surimi with its phosphate content. Prediction
and correlation coefficients of the calibration and validation were used to evaluate
the quality of the model. The model was further developed by partial least square
(PLS). The result showed that correlation coefficient of calibration in the model of
cod surimi was 0.968, and prediction of calibration was 0.045. The correlation
coefficient of the validation was 0.966. The prediction of validation was 0.048. This
study demonstrated that NIR spectroscopy could be used to quickly determine the
content of phosphate in cod surimi to a certain extent .
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Fish roe contains 11% albumin, 75% ovoglobulin and 13% collagen in protein. Tuna roe, a
byproduct generated from fish processing (1.5-3.0% of total weight), is generally used as
animal feed or pet food preparation in Korea. Proteinase inhibitors are widely distributed in
plant and animal tissues, and have also been used for medical treatment of parasite disease
and prevention of modori phenomenon, in which endogenous protease causes deterioration
of the gel quality of surimi based products. The aim of this work is to improve a membranebased cost-effective process for the rapid isolation of protease inhibitors from fish roe
extracts. The protease inhibitors were isolated from water soluble protein extracts of the
yellowfin tuna (YT Thunnus albacares) roe by ultrafiltration (UF) with salting out. Four
fractions after ammonium sulfate (AS) fractionation from YT roe extracts were prepared
using three membranes with molecular weight cutoffs (MWCO) at 10, 30 and 100 K and

designated UF1 (<10 K), UF2 (10-30 K), UF3 (30-100 K) and UF4 (>100 K). UF1-4 fractions
from YT roe extract were assayed to protease inhibitory activities and recovery, respectively.
After salting out from roe extract, purity and recovery of UF4 toward casein substrate were
approximately 6.1 fold and 65.9% for trypsin, and 5.7 fold and 61.5% for chymotrypsin,
respectively, but recovery of UF1-3 fractions were below 12%. IC50 values of UF4 toward
trypsin and chymotrypsin inhibitory activity were 0.93 and 0.47 mg/mL, respectively, and
lower than values (3.73 and 3.41 mg/mL, respectively) of roe extract. It was found that UF4
using 100 kDa MWCO membrane as a third step could be employed to isolate protease
inhibitors from the 40-80% saturated AS fractions of fish roe extract. The complexity of
protein extracts has required the setting up of technical alternatives to separate protein as a
protease inhibitor, to obtain a more efficient separation among the numerous protein and
peptide species.

Fig. 1. Evolution of permeates volume during fractionation
using ultrafiltration of 40-80% AS fraction from the skipjack
tuna roe extract.

Fig. 2. IC50 values of CE and UF 4 obtained from the skipjack
tuna roe extracts by ultrafiltration with AS fractionation toward
trypsin and chymotrypsin.
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Littleneck clam is one of the popular seafood in all over the world. Therefore, the littleneck
clam shells are easy to gather, these littleneck clam shells have a possibility to use as one of
calcium resource. In this work, we tried to use this littleneck clam shell as calcium resource
to prepare calcium lactate. The optimal condition for preparation of calcium lactate which has
high solubility using response surface methodology was examined. For effective utilization
of littleneck clam shell as a natural calcium resources, the optimal condition for preparation
of calcium lactate which has high solubility using response surface methodology was
examined. The experiment was designed to base on CCD (Central Composite Design), and
evaluation was carried out by means of RSM, which included 11 experimental points with 3
replicates for the two independent variables lactic acid and calcined powder from littleneck
clam shell. Increased molar ratio of calcined powder from littleneck clam shell led to
reductions of the solubility, yield, color values and overall quality. The critical values of
multiple response optimization toward independent variables were 1.78 M of lactic acid and
1.05 M of calcined powder from littleneck clam shell. The predicted values were pH 7.47,

94.29% for solubility and 388.81% for yield under optimization condition. The actual values
(pH 7.0, 97.80% for solubility and 338.56% for yield) under optimization condition were
similar to predicted values except for lower solubility. White index of shell powder, calcined
powder and calcium lactate from littleneck shell were 71.6, 78.4 and 84.6-90.6, respectively.
Therefore, color value was improved by calcination and organic acid treatment. Buffering
capacity of calcium lactate showed strongly at pH 3.71 to 5.34 by addition of ~2 mL of 1 N
HCl. The calcium content and solubility of prepared calcium lactate were 11.4-16.8 g/100 g
and 96.6-98.9%, respectively. The FT-IR analyses result of littleneck clam calcium lactate
was identified as the calcium lactate pentahydrate.
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Butter clam is one of the popular seafood in Korea and eastern Asia. Therefore, the butter
clam shells are easy to gather, these butter clam shells have a possibility to use as one of
calcium resource. In this work, we tried to use this butter clam shell as calcium resource to
prepare calcium lactate. The optimal condition for preparation of calcium lactate which has
high solubility using response surface methodology was examined. The chemical
composition and powder properties of precipitates were investigated. For effective utilization
of butter clam shell as a natural calcium resources, the optimal condition for preparation of
calcium lactate which has high solubility using response surface methodology was examined.
To eliminate organic substance and improve solubility, optimal calcined condition of butter
clam shell powder was 800℃ for 8 hr in the electrical furnace. The polynomial models
developed by RSM for pH, solubility and yield were highly effective in describing the
relationships between the factors (p<0.05). Increased molar ratio of calcined powder from
butter clam shell led to reductions of the solubility, yield, color values and overall quality. The
critical values of multiple response optimization to independent variables were 1.78 M of

lactic acid and 1.01 M of calcined powder from butter clam shell. The predicted values were
pH 7.47, 96.48% for solubility and 413.75% for yield under optimization condition. The actual
values (pH 7.23, 97.42% for solubility and 423.22% for yield) under optimization condition
were similar to predicted values. White index of shell powder, calcined powder and calcium
lactate from butter shell were 80.9, 86.2 and 86.75-90.86, respectively. Therefore, color
value was improved by calcination and organic acid treatment. Buffering capacity of calcium
lactate showed strongly at pH 3.67 to 5.34 by addition of ~2 mL of 1 N HCl. The calcium
content and solubility of prepared calcium lactate were 11.2-16.6 g/100 g and 95.62-98.51%,
respectively. The FT-IR analyses result of butter clam calcium lactate was confirmed as
calcium lactate pentahydrate.

Fig. 1. Response surface plots for optimization of calcium lactate from butter clam shell
powder. X1 (lactic acid, M), X2 (CaO, M), Y1 (pH, %), Y2 (Solubility, %) and Y3 (Yield, %).
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Tuna roe, a byproduct generated from fish processing (1.5-3.0% of total weight), is generally
used as animal feed or pet food preparation in Korea. Proteinase inhibitors are widely
distributed in plant and animal tissues. The interest in understanding their physiological roles
has increased in the past few years because of their important function in the regulation of
different processes in which proteases are involved, such as intracellular protein breakdown,
transcription, cell cycle, cell invasion, apoptosis, etc. The aim of this work is to improve a
membrane-based cost-effective process for the rapid isolation of protease inhibitors from fish
roe extracts. The protease inhibitors were isolated from water soluble protein extracts of the
skipjack tuna (ST, Katsuwonus pelamis) roe by ultrafiltration (UF) with salting out. Four
fractions after ammonium sulfate (AS) fractionation from ST roe extracts were prepared
using three membranes with molecular weight cutoffs (MWCO) at 10, 30 and 100 K and
designated UF1 (<10 K permeate), UF2 (10-30 K), UF3 (30-100 K) and UF4 (>100 K
retentate). UF1-4 fractions from ST roe extract were assayed to protease inhibitory activities
and recovery, respectively. After salting out from crude extract, purity and recovery of UF4
using casein as a substrate was approximately 1.9 fold and 38.2% for trypsin, and 4.9 fold

and 96.9% for chymotrypsin, respectively, but recovery of UF1-3 fractions were below 8.4%.
IC50 values of UF4 toward trypsin and chymotrypsin inhibitory activity were 0.29 and 0.37
mg/mL, respectively, and lower than values (0.8 and 1.7 mg/mL, respectively) of roe extract.
It was found that UF4 using 100 kDa MWCO membrane as a third step could be employed
to isolate protease inhibitors from the 40-80% saturated AS fractions of fish roe extract. The
complexity of protein extracts has required the setting up of technical alternatives to
separate protein as a protease inhibitor, to obtain a more efficient separation among the
numerous protein and peptide species.

Fig. 1. Evolution of permeates volume during fractionation
using ultrafiltration of 40-80% AS fraction from the skipjack
tuna roe extract.

Fig. 2. IC50 values of CE and UF 4 obtained from the skipjack
tuna roe extracts by ultrafiltration with AS fractionation toward
trypsin and chymotrypsin.
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According to the diseases of Agamaki clam traditional culturing, the related experience has
been summarized. Since the 1990’s, the Agamaki clam ecological aquaculture with no
pollution has been studied. Polyculture model of Agamaki clam and shrimp in shrimp pond
along the coast of Zhejiang in 1990. In 1993, "Agamaki clam pools and fish-algae pools
connected" polyculture model was developed successfully in Fujian, the concept of Water
level difference is applied to the model so that it can provide

the needed diatom food and

fresh water for Agamaki clam in shallow pool. Implement polyculture model of Agamaki
clam, shimafugu and shrimp in Fujian Zhangpu in 1994. Through DO (dissolved oxygen)
online monitoring and timely sampling and determination of COD (Chemical Oxygen
Demand) and so on, a number of polyculture group and monoculture group measured
results show that the overall water environment status of Agamaki clam and shrimp
polyculture of the group, is superior to the shrimp monoculture.
Agamaki clam polyculture model coordinate the relationship formed between Agamaki clam
and shrimp and other different aquatic organisms. Because of vertical distribution of aquatic f
eeding habits, it keeps ecological balance and stability of water quality between each creatur
e. And it’s also benefit to the bait biological recycling, the improvement of bottom sediment, a
nd the incidence probability reducing. It will produce maximum ecological benefits as well as
fight against the risk of culture. In Sanmen county, Zhejiang province, the mixed breeding
mode was carried out respectively on mud cockle, green crab and small white shrimp in

2010. Through the investigation and analysis, this kind of mixed breeding model’s inputoutput ratio is 1:1.82, and it obviously increased the economic benefit. In detail, at per 666
m3 of polyculture area, the cost is 8144 RMB yuan, while the income is 14800 RMB yuan
and the profits is 6656 RMB yuan. In Wudi County, Shandong province, they successfully
developed the polyculture model of Agamaki clam and japonicus shrimp with no pollution
and ecological in 2006. Through the analysis of economic benefit in average, the inputoutput ratio is 1:3.21, so the economic benefit is improved significantly. At per 666 m3 of
polyculture area, the cost is 1677 RMB yuan, while the income is 5390 RMB yuan and the
profits is3713 RMB yuan. Agamaki clam health polyculture model enlarges space, Agamaki
clam use the residual bait and organic debris of other aquatic organisms in same
environment, less investment, less disease, increase the comprehensive economic benefit.
Three-dimensional polyculture model of Agamaki clam is a healthy, efficient, ecological
culturing model. It is suggested to deep study Portfolio theory for different biology such as
Agamaki clam and to innovate the healthy polyculture technique for Agamaki clam.
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Hainan province has on its way to build up international tourism island since the State
Council of the People's Republic of China promulgated < Some Opinions of the State
Council of the People's Republic of China on Promoting the Establishment of Hainan
International Tourism Island > on Jan 4th 2010. For the international tourism island
requirement, ecological fishery has become the inevitable trend of Hainan province fishery
development. This paper focus on Hainan ecological fishery system: First, explain the
definition and connotation of ecological fishery; Second, discuss main content of Hainan
ecological fishery system ； Third, introduce important strategic measures proposed to
establish the Hainan ecological fishery system.
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As the basic fisheries laws in the three regions, the Fisheries Law of PRC, the US
Magnuson-Stevens Fishery Conservation and Management Act (MFCMA), and the EU
Common Fisheries Policy (CFP), to some extent, have something in common, on the
policies such as the management of fishing vessels, fishing gears and methods. The three
laws have strict regulations on the catch limit, fishing effort as well as resource conservation
and management. However, MFCMA and CFP have more comprehensive methods in the
implementation of the rules, by the data collection system, fishing vessel information system,
fishing effort control system, fisheries regulatory regime, the international cooperation etc.
China can learn from the experience of the two Basic Laws both from the US and the EU to
refine and improve its inadequacies.
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As the strategic objectives of the modern fishing industry was determined in the "12th FiveYear Plan”, the changes of the developing way, and improvement of the quality of the fishing
industry have become the urgent requirements of healthy, sustainable development of the
fishery economics. Modern fisheries cannot be separated from the labor resources, as the
most active, initiative and value-added elements, labor resources are reasonably, orderly
configured which satisfied the fisheries economic market needs, and improved the
international competitiveness. In this paper, the Characters of fishery labor resource are
concluded from the industrial structure, ages, diplomas and geographical structure. In the
analysis of this paper, the public data were collected and the future data are predicted by the
mathematic model. After the analysis, some status of the Labor resources of China was
outlined and some developing suggestions were given.
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The characteristics of flatfish aquiculture industry are huge fixed investment, negative impact
on natural environment, high supporting technology and high farming risk. Therefore, the
demand for producers to cooperate with each other is pressing. And the performance of
professional cooperatives has close effect on members’ benefits. Considering the above
situation, this paper utilizes a survey data to analyze cooperatives’ internal governance. The
data set is flatfish aquiculture professional cooperatives in China and is conducted by the
authors. The analysis includes six aspects of professional cooperatives’ governance. They
are council structure, management personnel income, ownership composition, internal
supervising mechanism, withdrawal right of its members, and initiator characteristics of
professional cooperatives. Finally the study finds that: flatfish aquiculture professional
cooperatives are still in early stage of development. So, simple governance mechanism is
suitable for maintaining its day-to-day operations; moreover in most flatfish aquiculture
professional cooperatives "large scale households are leaders of the members"; "the strong
members" are controlling the cooperative council; since the ownership of cooperative is
concentrated,

big

differences

among

cooperatives exist;

management

information disclosure and other internal institutional rules need to be completed.

incentives,
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The Mekong Region is fast developing and undergoing rapid changes socially,
economically and environmentally. The economies are growing and livelihoods
diversifying. The environment and natural resources including fisheries resources
are facing increasing pressure from these changes. Many drivers affect the fisheries
including internal fisheries management practices and hydropower development and
other infrastructure development projects. These drivers affect the ecosystem
changing hydrology, nutrient flow and sedimentation patterns and, thus, impact
adversely on the abundance and diversity of fisheries resources. The impacts vary
among regional, national, and local levels and across different timescales,
influencing livelihoods and the environment in a variety of ways. Considering that
fisheries are interlinked, from local to regional levels crossing national boundaries of
Mekong riparian countries fisheries management requires a geographically
integrated and trans-boundary approach to planning and implementation. The MRC
Fisheries Programme, in close collaboration and consultation with its national partner
agencies, identified entry points for fisheries cooperation across riparian national
borders and formulated ideas for pilot activities to test and apply tools, concepts and
develop principles for trans-boundary fisheries management practice. The lessons

learns from these transboundary initiatives directly support the development of a
comprehensive basin-wide framework for fisheries management and development in
the Lower Mekong River Basin. The present paper draws on extensive discussions
with stakeholders and consultations on fisheries management related issues from
two ongoing transboundary fisheries management projects in bordering provinces of
two riparian countries that were recently piloted and developed. The projects are
located in (1) Prey Veng in Cambodia and Dong Thap in Viet Nam, and (2) in Bokeo,
northern Lao of and Chiang Rai in northern Thailand. Desk studies, Participatory
Rapid Appraisals (PRA), workshops and stakeholder consultations allowed for
identifying information gaps, the main issues and consensus building among key
stakeholders in selected locations across national borders. The paper highlights that
the existing cross-border cooperation mechanisms between the bordering provinces
of Cambodia and Viet Nam and between Lao PDR and Thailand can potentially
address trans-boundary fisheries management provided they are able to integrate
existing common concerns from village level through district and to provincial levels
in neighboring countries.
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Lao PDR is a land-locked country located in the Lower Mekong River Basin in Southeast
Asia. The country is endowed with rich and abundant natural water resources as well as
man-made water bodies that have great potentials for the development of inland capture
fisheries and aquaculture. This paper provides an overview of the status of reservoir
fisheries in Lao PDR with emphasis on the achievements of various fishery programmes and
projects such as the Fisheries Programme of Mekong River Commission in the field of
reservoir fisheries. Capture ﬁsheries and aquaculture in Lao PDR are based on water
resource ecosystems mainly consisting of rivers and streams, hydropower and irrigation
reservoirs, diversion weirs, small water bodies, ﬂood plains and wet-season rice-ﬁelds. The
total area of water resources for capture ﬁsheries is believed to be more than 1.2 million ha.
The estimated consumption of inland ﬁsh in Lao PDR is approximately 167,922 tonnes per
year while consumption of other aquatic animals is estimated at 40,581 tonnes per year.
These estimated yields are conservatively valued at almost US$150 million per year. The
people of Lao PDR, especially in the rural communities which account for more than 75
percent of the population, depend upon the country’s ﬁsh and other aquatic animals as their
most reliable sources of animal protein intake. The estimate of actual ﬁsh consumption per
capita (kg/capita/year) of inland ﬁsh is 24.5 kg, while other aquatic animals account for about
4.1 kg and imported marine products around 0.4 kg, to make a total of 29 kg of ﬁsh and
aquatic products consumed per capita per year (Phonvisay, 2011). Water resources are of

vital importance for the livelihoods of Lao people throughout the country. The natural as well
as artificial water bodies, such as man-made reservoirs and ponds, are providing various
aquatic products and services in the forms of food, income and employment to the local
population especially in the rural and remote areas. All of these water resources are of
enormous importance, both for fisheries and aquaculture development. Although,
hydropower and irrigation reservoirs contribute only 12% of the total area of water resources,
but these two sectors are rapidly developing and, thus, provide good opportunity for fisheries
enhancement and aquaculture development in the future.
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The fisheries sector as a whole is a major contributor to poverty reduction, employment, food
security, national economic growth and foreign exchange in Cambodia. Therefore, it is very
important and necessary to manage the fisheries sector in a way that is able to cope with the
developments and changes from other sectors overtime ensuring the benefits it offers today.
The external and internal pressures on fisheries resources have steadily been increasing as
subsistence farmers and fishers have experienced their benefits from natural fisheries
resources diminished. The government decided to reform fisheries management and policy,
firstly in October 2000, by reducing the commercial large-scale inland fisheries by about 56%.
Then in March 2012, all commercial large-scale fishing enterprises in the country were
abolished. An important element of this fisheries reform was the introduction of Community
Fisheries as a form of fisheries co-management is also supported by relevant technical
institutions and stakeholders. As a result of the fisheries management reform, 516 CFi have
been established in the whole country until today. This paper explores the impacts of the
reforms by trying to determine the main factors influencing the empowerment of CFi. The
study used participatory assessment tools with 120 focus groups of which 50% were women
groups. In addition, structured interviews with 1,095 CFi members were conducted. 60 CFis
were selected from three regions (Tonle Sap, Mekong and Coastal regions) Cambodia. The
study shows that free access to fisheries resources and tenure rights are key elements of CFi

empowerment. This is underlined by three important achievements. First, the most important
feature of Community Fisheries is that it has given the people freedom to relate to the natural
resources (expressed by 98% of respondents). Secondly, this freedom of access to
resources has helped to reduce the level of poverty in the villages (expressed by 95%).
Thirdly, the Community Fisheries has been legally recognized and is seen as a good
example of sharing of responsibilities (resource co-management). Also, CFi members feel
that there have been lessons learnt which can be shared with others (expressed by 92%) in
the world. Other key factors, which are directly or indirectly influencing the empowerment of
CFi are as follows: Membership in CFi is voluntary and high degree of community
participation, including women, men, old and young, is registered all over Cambodia. CFi
members consider conservation to be key to resource sustainability and were willing to take
concrete actions to achieve this. CFi is a platform for building trust and fostering cooperation
and empowerment in the community. This CFi function may perhaps be even more important
than catching fish! The involvement of women in the CFi has given them a formal status and
voice in decisions which led to women empowerment. Community Fisheries has given people
freedom to access to fisheries resources and this has in turn resulted in reduction in poverty
and better resource conservation and management. The tenure rights of the CFi should be
strengthened. Proper demarcation of boundaries and equipment for patrolling are vital.
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Fish proteins are potential sources of natural drugs and food additives. There are many
studies being performed in order to develop underutilized fish proteins. Therefore, the aim of
study was to see how shark protein functions as a dietary supplement for bone health. The
blue shark (Prionace glauca) was used. Three groups of ovariectomized (OVX) rats were fed
different diets which contain 20% casein protein, 20% shark protein or 20% cod protein for 8
weeks. Bone mineral density (BMD) of right femur was measured by dual-energy X-ray
absorptiometry and quantitative computed tomography. Furthermore, we prepared low
molecule weight peptides from shark protein by protease for in vitro studies. 1α,25dihydroxyvitamin D3 was added to bone marrow cells and receptor activator of NF-κB ligand
was added to RAW264 cells. After 7 days, the number of tartrate-resistant acid
phosphatase-positive cells was counted. In shark protein fed group, BMD of the femur
epiphysis was higher than that of the casein protein fed group. In particular, the shark protein
fed group showed an increase in BMD that was constituted mainly by trabecular bone. The
hydrolysates of shark protein inhibited osteoclast formation in bone marrow cells and
RAW264 cells. This implies the effects of the hydrolysates of shark protein are directly on
the preosteoclast cells and do not depend on the presence of other cell types. These results

suggested that shark protein might suppress the bone loss caused by estrogen deficiency
through suppression of osteoclast formation. This research may provide that shark protein
would be useful as a dietary supplement for treating osteoporosis.
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Bioactive peptides from Mytilus edulis were produced by gastrointestinal digestion with
pepsin, and its antioxidant and nitric oxide inhibition activity in LPS-induced RAW264.7 cells
were evaluated. Degree of hydrolysis (DH) at E/S ratio with 1:100 was 57.46% after 30 min
thereafter DH was slightly increased for 6 h, and peptides by hydrolysis for 30 min showed
the highest 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging activity and nitric oxide (NO)
inhibition activity in LPS-induced RAW264.7 cells. To determine optimal E/S ratio, digestions
at 1:500 and 1:1000 were conducted, and peptides at 1:500 showed the strongest DPPH
scavenging activity than those of 1:100 and 1:1000. Peptides also inhibited NO production,
and peptides at 1:100 and 1:500 showed higher activities than that of 1:1000. Thus, peptides
at 1:500 was selected for fractionation by molecular weight and separated into >5 kDa, 1-5
kDa and <1 kDa using molecular weight cut-off membrane. Peptides (<1 kDa) exhibited the
highest DPPH scavenging activity than those of other peptides (>5 kDa and 1-5 kDa).
However, peptide fractions possessed similar reducing power and 2,2-azino-bis(3ethylbenzthiazoline)-6-sulfonic acid (ABTS) cation radical scavenging activity. In NO
inhibition assay, peptides (>5 kDa) showed the strongest NO inhibition activity than those of
other peptides (1-5 kDa and <1 kDa).
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Gliotoxin, a secondary metabolite produced by marine fungus Aspergillus sp, possesses
several bioactivities including anticancer. However, the mechanism underlying gliotoxininduced cytotoxicity on human cervical cancer cells (Hela) and human chondrosarcoma cells
(SW1353) remains unclear. In this study, we focused on the effect of gliotoxin induction on
apoptosis, the activating expressions of caspase family enzymes in the cells. Hela and
SW1353 cells under fluorescence microscope showed typical apoptotic morphology with
condensed chromatin, and nuclear fragmentation. Gliotoxin could induce apoptosis protein
expression of caspase-3, caspase-8 and caspase-9 by Western blot in Hela and SW1353
cells. Moreover, the mitochondrial pathways were mediated by release of cytochrome c (cyt
c) to cytosol. These results indicate that gliotoxin could induce apoptosis of the Hela and
SW1353 cells. A down-regulation of Bcl-2 and up-regulation of Bax, release of cyt c to
cytosol, and subsequent activation of caspase-8 and caspase-9 with the increased
expression of caspase-3 provides evidence that gliotoxin-induced apoptosis may be
mediated via the mitochondrial pathway followed by down-stream events leading to
apoptotic mode of cell death.
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Fucoxanthin has been known to be effective in inhibit the proliferation, anti-tumorigenic and
anti-angiogenic activity. However, the mechanisms of positive effect of fucoxanthin on matrix
metalloproteinase-2 and -9 (MMP-2 and MMP-9) expression in human fibrosarcoma
(HT1080) cells still remain elusive. In the current study, we examined the potential role of
fucoxanthin A (FcA) and fucoxanthin B (FcB) suppresses MMP-2 and MMP-9 in phorbol 12myristate 13-acetate (PMA)-induced HT1080 cells. In zymography experiments, these FcA
and FcB led to the reduction of the expression levels and activities of MMP-2 and MMP-9.
Protein levels and mRNA expression of MMPs were inhibited, and tissue inhibitor of
metalloproteinase-1 (TIMP-1) was enhanced by FcA and FcB in RT-PCR and Western blot
analysis. Moreover, FcA and FcB also decrease the transcriptional activity of MMP-2 and
MMP-9 by the suppression of nuclear factor-kappaB (NF-кB) activity. Collectively, these
results indicate that FcA and FcB functions as a positive regulator of MMP-2 and MMP-9
expressions and migration of HT1080 cells through specific activation of the NF-кB signaling
pathway.
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Phlorotannins, marine polyphenols, from Ecklonia stolonifera have been reported to have
several

biological

activities,

such

as

antioxidation,

antidiabetic

complications,

antihyperlipidemia, and cytoprotection. We investigated the hepatoprotective ability of eckol
isolated from E. stolonifera against oxidative stress in carbon tetrachloride (CCl 4)-treated
mice. Eckol treatment attenuate lipid peroxidation that was increased by CCl 4 and recovered
the activity of antioxidant enzymes, including catalase, superoxide dismutase, and
glutathione, that were decreased by CCl4. Eckol treatment enhanced the expression of NFE2-related factor-2 (Nrf2) and heme oxygenase-1 at protein and mRNA levels. Eckol
treatment attenuated the levels of serum aspartate aminotransferase and alanine
aminotransferase that were increased by CCl 4 treatment. Moreover, eckol inhibited the
phosphorylation of ERK, JNK, and Akt in CCl 4-treated ICR mice, suggesting that ERK, JNK,
and Akt signaling pathways may be involved in the mechanism of hepatoprotection of eckol
against CCl4-induced hepatic damage in ICR mouse liver.
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WITH ANTIOXIDANT ACTIVITY FROM OYSTER HYDROLYSATE
Eun-Young Park*1, Marie Hanada1, Satoshi Matsumoto2, Yasushi Nakamura1 and Kenji Sato1
1

D ep a rtme n t o f Fo od Sci en ce s an d Nu tri ti on al H eal th , Grad ua te S ch ool o f Li fe a nd En vi ro n m en ta l
Sciences, Kyoto Prefectural University, Japan, 2Yamato Kanpo, Co. Ltd., Japan
ohiolove@kpu.ac.jp

Some antioxidant peptides have been identified by activity-guided fractionation. However, it
is difficult to prepare or synthesize enough amount of peptide which has antioxidant activity
for food additives and ingredient. The objective of the present study was to prepare peptide
fractions of sufficient amounts with high antioxidant activity which could be applied to the
food model system. Oyster hydrolysate was fractionated the basis of the amphoteric nature
of sample peptides by preparative isoelectric focusing (autofocusing). To monitor the
fractionation of peptides by autofocusing, amino acid analysis of the autofocusing fractions
was performed. Each autofocusing fraction was evaluated by 1,1-diphenyl-2-picrylhydrazyl
(DPPH) and hydroxyl (OH) radical scavenging activities, oxygen radical absorbance capacity
(ORAC), and Fe2+ chelating assays. More than 40% of the peptides were distributed
between Fr. 4 and 7 (pH<5.0). Approximately 16% of the peptides were recovered in basic
fractions (pH>10.0; Fr. 9-10). 11 % of peptides were recovered in the neutral fraction
(6.0<pH<7.0; Fr. 8). The peptides in the acidic and basic fractions are characterized by a
higher content of acidic and basic amino acids, respectively. Acidic fraction showed higher
ORAC values than crude oyster hydrolysate. Also, the acidic fraction showed high DPPH
and OH radical scavenging activity. On the other hand, basic fraction showed higher
chelating ability than crude oyster hydrolysate. In the present study, oyster peptide fractions

of large-scale with high antioxidant activity were successfully fractionated by autofocusing for
food additives and ingredient.
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Ongoing efforts to search for bioactive substances for bone diseases have led to the
discovery of natural products with substantial bioactive properties. In this present study, an
osteoblast activating-peptide was isolated from biodiesel by-products of microalgae,
Nannochloropsis oculata. To utilize biodiesel by-products of N. oculata and evaluate their
beneficial effects, enzymatic hydrolysis was carried out using commercial enzymes such as
alcalase, flavourzyme, neutrase, PTN, and protamex, and alcalase hydrolysate exhibited the
highest osteoblastic differentiation activity. Using consecutive purification by liquid
chromatographic techniques, an osteoblast-differentiatory peptide was purified and identified
to be a peptide (MPDW, 529.2 Da) by the tandem MS analysis. The results showed that
purified peptide promotes osteoblast differentiation by increasing expression of several
osteoblast phenotype markers such as alkaline phosphatase (ALP), osteocalcin, collagen
type I, BMP-2, BMP2/4 and bone mineralization in both human osteoblastic cell (MG-63) and
murine mesenchymal stem cell (D1). In addition, the purified peptide induced
phosphorylation of MAPK and Smad pathway in both cells. These results suggest that
peptide possesses positive effects on osteoblast differentiation and may provide possibility
for treating bone diseases.
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In this study, we designed a new biocomposite comprising electrospun polycaprolactone
(PCL)/fucoidan using various compositions (1, 2, and 10 wt. %) of fucoidan from Undaria
Pinnatifida. The resultant electrospun composites exhibited improved tensile modulus and
strength for limited weight fractions (<10 wt. %) of fucoidan when compared with the pure
PCL fiber mats. In addition, the three (PCL)/fucoidan (1, 2, and 10 wt. %) promotes
osteoblast differentiation by increasing expression of several osteoblast phenotype markers
such as total protein content, alkaline phosphatase (ALP), osteocalcin, osteopontin and bone
mineralization in human osteoblast like cell line (MG-63) in dependent compositions and
compared with pure PCL mats. These observations suggest that fucoidan-supplemented
biocomposites would make excellent materials for tissue-engineering applications.
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An osteoblast-differentiative peptide, EPQWFL (MW = 908.9 Da) was purified from the
fermented microalgae (Pavlova lutheri), which is product of yeast fermentation by
Hansenula polymorpha. Our results indicate that the isolated peptide from fermented
Pavlova lutheri (PFPL) can increase activity of alkaline phosphatase (ALP) as a
phenotypic marker for early-stage osteoblastic differentiation. Furthermore, the results
showed positive effects of peptide on ALP and bone morphogenic protein-2 (BMP-2) as
important factors for bone formation and mineralization. To elucidate the mechanisms by
which the peptide acted, we examined its effects on 12-O-tetradecanoylphorbol-13-acetate
(TPA)-induced MAPKs activation and determined that the peptide treatment significantly
reduced MAP (p-p38) kinase in MG-63 cells. The present study may provide new insights in
the osteoblastic differentiation of purified peptide and possibility for its application in bone
health supplement.
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Ongoing efforts to search for bioactive substances for bone diseases have led to the
discovery of natural products with substantial bioactive properties. In this present study, the
seventeen substances from marine bio-resources evaluated osteobastic differentiation. The
marine resource including three kind fucoidan from Ecklonia Cava, Hizikia fusiforme and
Undaria Pinnatifida, chitosan oligosaccharide (Mixture, >10 kDa, 10-5 kDa, 5-3 kDa, 3-1
kDa, <1 kDa), Ca-citrate and protein from abalone (Haliotis discus hannai) shell, muscle
powder and hydrosates from abalone (Haliotis discus hannai), phlorotannin from Ecklonia
Cava, fish collagen, hoki (Johnius belengerii) bone extracts and casein phosphopeptide
(CPP). The results showed that two fucoidan (Ecklonia Cava and Undaria Pinnatifida),
phlorotannin,

and

one

chitosan

oligosaccharide

(>10

kDa)

promotes

osteoblast

differentiation by increasing expression of several osteoblast phenotype markers such as
alkaline phosphatase (ALP), osteocalcin, osteopontin and bone mineralization in human
osteoblast like cell line (MG-63) compared other substances. These results suggest that four
substances from marine resource possesses positive effects on osteoblast differentiation
and may provide possibility for treating bone diseases.
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In general, a biomedical scaffold should have a three-dimensional (3D) shape that is
structurally and mechanically equivalent to the replaced tissue, and afford biologically
attractive sites for the injected cells to attach, proliferate and differentiate. In this study, we
designed composite scaffolds consisting of poly (3-caprolactone) (PCL), b-tricalcium
phosphate (b-TCP), and phlorotannin fabricated by a combined melt-plotting and coating
system for bone tissue regeneration. The pore size and porosity of the multilayered
composite scaffolds were fixed at 300 mm and 55%, respectively. Phlorotannin, which
exists in brown algae, has been reported to have several biological growth factors for tissue
regeneration. However, phlorotannin has not been investigated in terms of cellular activity
at various compositions in a 3D pore structure. The effect of phlorotannin composition (1, 3,
and 5 wt%) on various physical characteristics including the surface roughness, waterabsorption ability, and mechanical properties was investigated. Based on water absorption,
the phlorotannin in the composite scaffolds induced marked wettability compared to the
PCL/b-TCP composite scaffold. The in vitro biocompatibilities of the composites were
examined using osteoblast-like cells (MG63). Initial cell attachment, cell viability, alkaline
phosphatase (ALP) activity, and mineralisation were assessed. Based on scanning electron

microscope (SEM) images, the cells were more highly packed and grew on the surface of
the PCL/b-TCP/phlorotannin composites. Furthermore, the PCL/b-TCP/phlorotannin
composites showed incredibly higher initial cell attachment than the PCL/b-TCP composite,
and high cell viability (>2-fold) and ALP activity (>2-fold) were observed compared to the
PCL/b-TCP composite. Based on these results, phlorotannin could be demonstrated to be a
good supplemental bioactive agent for enhancing the bone tissue growth of PCL/b-TCP
composite scaffolds.
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ANTI-CANCER ACTIVITY OF A NOVEL STEROID ISOLATED FROM
BROWN ALGAE, Hizikia fusiformis AGAINST A549
HUMAN LUNG CANCER CELL
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Hizikia fusiformis is an edible marine brown algae, is reported to be rich in dietary fibre and
essential minerals such as calcium, iron and magnesium. In this study, we focused on
preparative isolation of compounds by CPC system and their anticancer effect. Pure
compound were successfully isolated from H. fusiformis crude extracts by CPC with a twophase solvent system composed of n-hexane: EtOAc / methanol: water (5:3:7:1, v/v). The
compound (11mg) were isolated from the crude extract (500mg) by descending mode, and
the purity of the compounds were over 90% according to silica TLC (CHCl 3 : MeOH = 20 : 1)
and ESI-MS analyses in positive ion mode. And the compound identified as a novel steroid
by ESI-MS, 1H,

13

C and 2D NMR data. The steroid showed significantly the strongest

anticancer effect in human lung adenocarcinoma A549 cells. And also, the steroid generated
dose-dependently apoptotic bodies of A549 cells. In FACs result, the steroid increased dosedependently sub-G1 contents in A549 cells. In conclusion, CPC technique is a useful to
isolate the novel steroid from H. fusiformis, and the novel steroid exhibited strong anticancer
activity and induced apoptotic bodies in A549 cells.
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Marine microalgae are a promising source of organisms that can be cultured and targeted to
isolate the broad spectrum of functional metabolites. In this study, two species of
cyanobacteria; Chlorella ovalis (Butcher), Nannchloropsis oculata (Droop), one species of
bacillariophyta; Phaeoductylum tricornutum (Bohlin) and one species of dinophyceae;
Amphidinium carterae (Hulburt) were cultured and biomasses used to evaluate the
proximate comical compositions. Among the determined proximate chemical compositions
of the cultured marine microalgae, the highest content of crude proteins and lipids were
exhibited in P. tricornutum and A. carterae, respectively. Solvent-solvent partition
chromatography was subjected to fractionate each of the cultured species and separated nhexane, chloroform, ethyl acetate and aqueous fractions. Nitric oxide (NO) production
inhibitory level (%) and cytotoxicity effect on LPS-induced RAW 264.7 macrophages were
performed to determine the anti-inflammatory activity. N. oculata hexane (NOH) and
chloroform (NOC) fractions showed significantly the strongest anti-inflammatory activity at
6.25µg mL -1 concentration. The cancer cell growth inhibition (%) was determined on three
different cell lines including HL-60 (a human promyelocytic leukemia cell line), A549 (a
human lung carcinoma cell line) and B16F10 (a mouse melanoma cell line), respectively.
Among the extracts, C. ovalis ethyl acetate (COE) and A. carterae chloroform (ACC)
fractions suppressed the growth of HL-60 cells significantly at 25µg mL -1 and 50µg mL -1

concentrations. Thus, the cultured marine microalgae solvent extracts may have potentiality
to isolate pharmacologically active metabolites further using advance chromatographic
steps. Hence, the cultured marine microalgae can be described as a good candidate for the
future therapeutic uses.
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In this study, we have investigated protective effects of chlorella ethanol extract (CH). CH
was isolated and purified using thin layer chromatography (TLC) and high performance liquid
chromatography (HPLC). Finally, purified active fraction was identified chlorophyll a. We
measured their effects on quinone reductase (QR) activity in Hepa1c1c7 murine
hepatocarcinoma cells. As a result, as well as the ethanol extract induced significantly higher
QR activity in Hepa1c1c7 cells. We also found that CH increased the NQO1 (NAD(P)H:
quinone oxidoreductase also known as QR) mRNA levels through antioxidant response
element (ARE) activation as well as Nrf2 (NF–E2 p45–related factor 2) nuclear translocation.
Moreover, ethanol–induced hepatic pathological changes, elevations in Glutamic oxaloacetic
transaminase (GOT), Glutamic pyruvic transaminase (GPT), γ–glutamyltransferase (γ–GT),
Lactate dehydrogenase (LDH) were significantly decreased in CH treated animals. The
inhibitory effect of CH on alcohol induced liver injury was associated with suppression of
alcohol induced the increase of intestinal permeability. The ethanol extract from CH found to
be functional inducers for QR activation could be good candidates for potential cancer
chemopreventive agents through the regulation of QR.
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The functional peptides from protein hydrolysates of various fishery sources have been
identified such as antioxidative activity, angiotensin I converting enzyme (ACE) inhibitor
activity and antibiotic activity. This study focused on the purification and characterization of
antioxidant peptide and ACE inhibitor from black eelpout. The antioxidant peptides were
purified from black eelpout (Lycodes diapterus) muscle using different proteases (Alcalase,
a–chymotrypsin, Neutrase, papain, pepsin and trypsin). Among six hydrolysates, the peptic
hydrolysate exhibited the highest antioxidant activity. Therefore, it was further purified and
obtained peptide was identified to be 7 amino acid residues of Asp–Leu–Val–Lys–Val–Glu–
Ala (784 Da) by amino acid sequence analysis. The IC 50 value of purified antioxidant peptide
was 688.77 μM. Moreover, the purified peptide had protective effect against oxidation–
induced DNA damage in mouse macrophages (RAW 264.7 cells). Furthermore, we were
purified ACE inhibitory peptide from black eelpout muscle hydrolysate. The trypsin
hydrolysate had the highest ACE inhibitory activity compared to the other hydrolysates.
Finally, purified ACE inhibitory activity peptide was identified to be 8 amino acid residues of
Gly–Glu–Leu–Val–Pro–Met–Asn–Ala (843 Da) by amino acid sequence analysis. The IC50
value of purified ACE inhibitory peptide was 99.64 μM, and Lineweaver–Burk plots

suggested that the peptide purified from black eelpout protein acts as uncompetitive inhibitor
against ACE. These results suggest that the black eelpout would be a beneficial for
developing antihypertensive therapeutics and functional foods.
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Powdered Katsuobushi protein was hydrolyzed using different proteases (alcalase, αchymotrypsin, neutrase, papain, pepsin and trypsin) for production of antioxidant peptide.
Antioxidant activities of hydrolysates were evaluated using direct free radical (DPPH,
superoxide, alkyl and hydroxyl) scavenging activity by using electron spin resonance (ESR)
spectrometer. Among hydrolysates, peptic hydrolysate exhibited the highest antioxidant
activity compared to other hydrolysates. Therefore, it was further purified and obtained
peptide was identified to be 7 amino acid residues of Pro–Met–Pro–Leu–Asn–Ser–Cys (756
Da) by amino acid sequence analysis. The EC 50 value of purified antioxidant peptide was
105.82 μM. Moreover, the purified peptide had protective effect against oxidation–induced
DNA damage in mouse macrophages (RAW 264.7 cells). These results suggest that the
Powdered Katsuobushi would be a beneficial for developing antihypertensive therapeutics
and functional foods.
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Alzheimer’s Disease (AD), the major symptom of which is dementia, is a neurodegenerative
disease mainly affecting elderly people and is increasingly prevalent in a country which is
rapidly progressing. Amyloid plaque, also called senile plaque, which is the product of
aggregation of β-amyloid peptides (Aβ) is observed in the brains of the patients with AD and
is considered to be one of the key factors in the etiology of the disease. In this study, we
examined the β-secretase inhibitory activity and antioxidant of 8 seaweed extracts. The
extracts of Eisenia bicyclis and Agarum cribrosum exhibited the high β-secretase inhibitory
activity, having 0.61 and 0.47 mg/ml, respectively. The β-secretase inhibition pattern of
extract from seaweed was investigated using Linewerver-burk plots, and found to be noncompetitive inhibition pattern. They also showed scavenging activity of DPPH, alkyl, hydroxyl
and superoxide radical. Three seaweed extracts, Enteromorpha intestinalis, E. bicyclis and A.
cribrosum, showed significant inhibition on NO production in a dose-dependant manner in
25-100 μg/mL in BV-2 cell line. These seaweed extracts could be used as food materials for
β-secretase inhibitor. E. bicyclis could contain potential β-secretase inhibitory activity not
only that greatly radical scavenging but also that prevent the inflammation through inhibition
of NO production in microglial cell.
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To optimum condition for selective desalination from deep sea water (DSW) from sokcho,
East sea by electrodialysis were determined. The desalination condition of DSW was
determined at various concentration, volumes and pH. The desalination times on 1x and 10x
of DSW concentartions were 60min and 220min, respectively. The electrodialysis process
could removed above 95% of the initial salt content. The desalination of DSW of pH 6.0 was
14% higher than that at pH 9.0. However, the initial volume and permeate did not have
significant effects on desalination time and ratio. Moreover, we were measured bioactivities,
anti-hypertensive, antioxidant, β-secretase inhibitory activity and induction quinone
reductase activity of desalinated DSW. The desalinated DSW was showed hydroxyl radical
scavenging activity, and exhibited greatly induced quinone reductase. However, it is showed
anti-hypertensive and β-secretase inhibitory activity by dose dependent manner.
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β-Secretase (β-site amyloid precursor protein cleaving enzyme 1; BACE1) has been
identified as the rate limiting enzyme for amyloid-β-peptide (Aβ) production. Aβ is the major
component of amyloid plaques and vascular deposits in Alzheimer’s disease (AD) brains and
believed to initiate the deadly amyloid cascad.consequently, blocking the production of Aβ
by inhibition of the β-secretase required for Aβ generation is a major focus of research into
AD therapy. In this study, hydrolysates obtained from the sea hare (Aplysia kurodai) were
investigated for β–secretase inhibitory peptide. The sea hare protein was hydrolyzed using
six enzymes in a batch reactor. The trypsin hydrolysate had the highest β–secretase
inhibitory activity compared to the other hydrolysates. The β–secretase inhibitory peptide
was separated using Sephadex G–25 column chromatography and high performance liquid
chromatography on a C18 column. β–secretase inhibitory peptide was identified as being
eight amino acid residues of Val–Ala–Ala–Leu–Met–Leu–Phe–Asn by N–terminal amino acid
sequence analysis. The IC50 value of purified β–secretase inhibitory peptide was 74.25
μM ,and Lineweaver–Burk plots suggested that the peptide purified from sea hare protein
acts as a competitive inhibitor against β–secretase. Furthermore, cell viability assay showed
that no cytotoxicity of trypsin hydrolysate on BV2 cell. The results of this study suggest that

peptides derived from sea hare may be beneficial as anti–dementia compounds in functional
foods or as pharmaceuticals.
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Chitosan is a linear polysaccharide composed of randomly distributed deacetylated unit of
chitin. Chitooligosacchride is made from chitin or chitosan by enzymatic decomposing
method which consisted of monosaccharide 2-10 molecules. The objective of this study was
to extend the shelf-life of low-salt squid Jeot-gal with chitosan and chitooligosaccharide as a
natural preservative. The qulity of low-salt (3-4%) squid Jeot-gal with chitosan and
chitooligosaccharide were determined at three different fermentation temperatures. The lowsalt squid Jeot-gal with each 1% chitosan and chitooligosaccharide at 10℃ resulted in
highest pH value, whereas amino-N and VBN content, and the number of total viable cells
were lower than those of the control. The shelf-lives of low-salt squid Jeot-gal with each 1%
chitosan and chitooligosaccharide storaged at 10℃ was 50 and 45 days, respectively, which
was longer than 10~15 days of the control. Based on the sensory evaluation, low-salt squid
Jeot-gals with each 1% chitosan and chitooligosaccharide were similar to the control.
Therefore, chitosan and chitooligosaccharide could be utilized as a natural preservative to
extend the shelf-life of the fermented seafood.
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The potential utility of fish scales to the functional food industry has been investigated due to
its antioxidant and antihypertensive characteristics. In this study, we report on the reactive
oxygen species (ROS) scavenging and angiotensin I converting enzyme (ACE) inhibitory
activities of gelatin hydrolysates processed from Branchiostegus japonicus scales, which are
also high in protein content (about 46.1%). We prepared the enzymatic gelatin hydrolysates
with four proteases (α-chymotrypsin, Alcalase, Neutrase and trypsin) from B. japonicus scale
gelatin, which was prepared according to different reaction times, substrate/enzyme ratios
and substrate concentrations. The enzymatic hydrolytic degrees of the gelatin increased
time-dependently up to 6 hr, while the Alcalase gelatin hydrolysates showed the highest
hydrolysis degrees compared to the others. Furthermore, gelatin hydrolysates of Neutrase
and α-chymotrypsin showed the highest DPPH radical and H2O2 scavenging activities (IC50
value; 9.18 mg/mL and 9.74 mg/mL), respectively. However, the activities were not
significant (P<0.05). We also observed that the four gelatin hydrolysates significantly
increased ACE inhibitory activities from approximately 20% to 60%. Among them, the
Alcalase gelatin hydrolysates showed the higher ACE inhibitory activity (IC 50 value; 0.73
mg/mL) compared to the others. These results suggest that the enzymatic gelatin
hydrolysates prepared from B. japonicus scales may possess a potentially useful function as

an ACE inhibitory agent. As such, the utility of B. japonicus scales should be given due
consideration for application in the functional food industry.

PS5-24
ANTI-DIABETES EFFECT OF DIECKOL ISOLATED FROM ECKLONIA
CAVA IN TYPE ІІ DIABETES MODEL (db/db mouse)
Seo-Young Kim*, Min-Cheol Kang*, Eun-A Kim*, and You-Jin Jeon*
Department of Marine Life Science, Jeju National University, Jeju 690-756, Republic of Korea,
Youjinj@jejunu.ac.kr.

Diabetes mellitus (DM) is a common endocrine system disease that causes metabolic
disorders that leads to a multiple organ damage syndrome. Clinical admiral diabetes are
divided into two types, with more than 90% of patients having type II diabetes and are one of
the major public health challenges of the 21 st century. In this study, the attenuation of type ІІ
diabetes by dieckol, a phlorotannin derivative isolated from brown seaweed, Ecklonia cava
was investigated in C57BL/KsJ-db/db, type ІІ diabetes mouse model. Dieckol was
administered intraperitoneal injection at doses of 10 and 20 mg/kg body weight diabetes
mice for 14 days. The blood glucose level, serum insulin level and body weight were
significantly reduced in the dieckol administered group compared to the saline administered
group. Furthermore, reduced thiobarbituric acid reactive substraces (TBARS) as well as
increased activities of antioxidant enzymes including superoxidedismutase (SOD), catalase
(CAT) and glutathione peroxidase (GSH-px) in liver tissues were observed in dieckol
administered group. In addition, increased levels of the phosphorylation of AMPK and Akt
were observed in muscle tissues of the dieckol administered group in the Western blotting
analysis. According to the findings of this study, it could be suggested that, dieckol can be
developed as at herapeutic agent for type ІІ diabetes.

PS5-25
PHLOROTANNINS ISOLATED FROM ECKLONIA CAVA,
A BROWN ALGAE PROTECTS AAPH-INDUCED OXIDATIVE STRESS VIA
INHIBITING INTRACELLULAR ROS IN ZEBRAFISH EMBRYO
Yoon Taek Kim, Min-Cheol Kang, Eun-A Kim, and You-Jin Jeon*
Department of Marine Life Sciences, Jeju National University, Jeju 690-756, Korea
Youjinj@jejunu.ac.kr

2, 2`Azobis (2-amidopropane) dihydrochloride (AAPH), generates two potent reactive
oxygen species (ROS) namely, hydroxyl radical (·OH) and peroxyl radical (ROO·) which
capable of inducing lipid peroxidation. AAPH generates model peroxyl radicals. These
radicals are similar to such peroxyl conditions that are physiologically active and might
initiate a cascade of intracellular toxic events leading to oxidation, lipid peroxidation and then
subsequent cell death. Here, we have investigated the protective efficacy of phlorotannins
including dieckol (DK), eckstolonol (ES), eckol (EK), triphloroethol A (TA), and phloroglucinol
(PG) isolated from a brown algal Ecklonia cava, against AAPH-induced oxidative stress
toxicity in zebrafish embryo. Zebrafish embryo exposed to AAPH and compared with other
groups that were co-exposed with phlorotannins until 2 day post fertilization (dpf). All
phlorotannins were found to scavenge intracellular reactive oxygen species (ROS) and
prevented lipid peroxidation. As a result, all phlorotannins reduced AAPH-induced cell death
in zebrafish embryos. AAPH induced pericardial edema, yolk sac edema, and growth
retardation in zebrafish embryos. In contrast, phlorotannins co-exposed groups did not show
any morphological changes. These results clearly indicate that phlorotannins isolated from
E. cava possesses prominent antioxidant activity against AAPH-mediated toxicity and which
might be a potential therapeutic agent for treating or preventing several diseases implicated

with oxidative stress. This study provides a new useful strategy for the protection of AAPHinduced oxidative stress in an alternative animal model which is zebrafish.
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PROTECTIVE EFFECT OF DIECKOL ISOLATED FROM ECKLONIA CAVA
AGAINST ETHANOL INDUCED OXIDATIVE STRESS IN CHANG
LIVER CELLS
Hye-Won Yang1, Min-Cheol Kang1, Eun-A Kim1, Won Woo Lee1, Na Lae Kang1,
Ki Wan Lee1 and You-Jin Jeon1*
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The protective effects of dieckol isolated from marine brown alga, Ecklonia cava against
ethanol-induced cell damage and apoptosis were investigated in vitro. The cell viability of
80% ethanol extract from E. cava was also determined. The cell viability was 61.9 and
67.73% at the concentration of 50 and 100 μg/ml, respectively. Furthermore, E. cava ethanol
extract showed the protective effect against cell apoptosis induced by ethanol, which was
investigated via nuclear staining with Hoechst 33342 and Flow cytometry. Thus, we tried to
isolate the active compounds from ethanol. Three compounds including phloroglucinol, eckol
and dieckol were successively isolated and identified. Due to the highest antioxidant and
lowest cytotoxicity activities, dieckol was further studied on cell viability, lactate
dehydrogenase (LDH) inhibition and protective effect against cell apoptosis. At the
concentration of 25 and 50 μg/ml, dieckol showed a concentration-dependent protective
effect on cell viability and inhibition of LDH production. From the results of apoptotic body
investigated via nuclear staining with Hoechst 33342 and Flow cytometry. Dieckol was also
found to protect ethanol-induced cell apoptosis. Finally, the mechanisms of protective effect
against ethanol-induced apoptosis were also studied using western blot analysis. From the
results, pretreatment with dieckol can protect the cell apoptosis through activation of Bax,
activation of Bcl-xL, down-regulation of caspase-3 and PARP. In conclusion, dieckol isolated
from E. cava could be used to protect the ethanol-induced liver disease.

PS5-27
ANTI-INFLAMMATORY ACTIVITIES OF A HEXANE FRACTION OF
Sargassum fulvellum ethanolic EXTRACT IN LIPOPOLYSACCHARIDESTIMULATED RAW 264.7 CELLS AND MOUSE EDEMA
Wee-Kyong Kwon*, Eun-Ji Joung, Jun-Hyung Choi, Jae-Il Kim, Hyeung-Rak Kim
Department of Food Science and Nutrition, Pukyong National University, Busan 607-737,
South Korea.
Kwk0113@naver.com

Sargassum fulvellum is used to treat various inflammatory diseases, including, lump, dropsy,
swollen and painful scrotum, and urination problems for several centuries with no side
effects. Hexane fraction of S. fulvellum (HFS) inhibited LPS-induced nitric oxide production
in a dose-dependent manner and suppressed the expression of iNOS in RAW 264.7 cells.
HFS also reduced the production of pro-inflammatory cytokines, including IL-1b, IL-6, and
TNF-a in LPS-stimulated RAW 264.7 cells. LPS-induced NF-κB transcriptional activity and
NF-κB translocation into nucleus were significantly inhibited by HFS by the prevention of the
proteolytic degradation of inhibitor κB-α. Moreover, HFS inhibited activation of Akt and
mitogen-activated protein

kinases (MAPKs) in

LPS-stimulated

RAW

264.7

cells.

Furthermore, HFS suppressed ear edema induced by PMA in mice. These data indicate that
the anti-inflammatory effects of HFS on LPS-stimulated cells are associated with
suppression of the NF-κB activation through the inhibition of MAPKs and Akt
phosphorylation.

PS6-1
LIGHT EXPOSURE INFLUENCES GROWTH, VITAMIN D STATUS, AND
CARAPACE STRENGTH OF SOFT-SHELLED TURTLE, Pelodiscus sinensis
Saint-Jet Chou and Chen-Huei Huang*
Department of Aquatic Biosciences, National Chiayi University, Taiwan
chuhuang@mail.ncyu.edu.tw

A growth trial was performed to investigate the effect of light exposure on the growth, tissue
vitamin D status, and carapace strength of soft-shelled turtles. The turtles were kept on
either 0 or 8 hr UV-b environment per day and fed a casein-based vitamin D-free diet for 12
weeks. Weight gain of the turtles kept in 24 hr darkness was significantly (p < 0.05) higher
than those exposed to light. Both liver and muscle vitamin D content of turtles exposed to
light were greater (p < 0.05) than the turtles kept in dark. Further, carapace strength was
significantly stronger (p < 0.05) for turtles exposed to light than those kept in darkness. No
difference (p > 0.05) was detected between the body proximate compositions of these two
groups. The results indicated that soft-shelled turtles were able to manufacture vitamin D
through UV-b exposure.

PS6-2
Citrus microcarpa SEED CHARCOAL AS WATER FILTER
Cecilio S. Baga, Corazon P. Macachor, Marcial D. Sosas, Joseph C. Pepito
and Pedro C. Cuizon
Technology Research Center, Cebu Technological University (CTU),
Main Campus, R. Palma St., Cebu City
Tel. No. (032)412-1141
csbaga@yahoo.com

Rain water is one of the potential sources of water supply at Cebu Technological University.
However, the water quality is contaminated with Fecal coliform due to birds and rodents’
wastes. Calamansi seed charcoal filter improved the quality of rainwater based on biological
parameters particularly total bacterial count in colony forming unit per ml, and total coliform
count in most probable number per hundred milliliter, and physico-chemical parameters
including turbidity using Nephelometric method, alkalinity in milligram per liter, salinity at
15oC in parts per thousand and total dissolved solids. The water sample filtered using
calamansi seed charcoal had the least bacterial count in colony forming unit per milliliter
sample and fecal coliform in most probable number per hundred milliliter sample compared
to the rain water samples before filtering, which are comparable to the commercialized
bottled water quality. The rain water samples filtered with calamansi seed charcoal reduced
the levels of alkalinity, total dissolved solids and turbidity. Verification studies on filtered rain
water using calamansi seed charcoal will be conducted for liquid hand wash diluents.

PS6-3
DETERMINATION OF NITRITE AND AMMONIA CONTENT
IN WATER OF PALM KERNEL-BASED FEEDS FOR SHRIMP
Shamsuddin, N. S.*, Norsila Daim¹, Mamat, N. Z.¹, Cheow Chong Seng²
¹Faculty of Applied Sciences, Universiti Teknologi Mara (Perlis), Malaysia
²Faculty of Applied Sciences, Universiti Teknologi Mara (Shah Alam),
Malaysia
syafinazshamsuddin@gmail.com
Palm kernel meal (PKM) is one of the potential protein sources in replacing fishmeal (FM)
in shrimp feeds. However, the nitrogenous compound due to protein content in PKM and FM
should be of great concern when making shrimp feeds. This study was conducted to assess
nitrite and ammonia concentrations in water being added with PKM based shrimp diets.
Nitrite and ammonia concentrations in water of four formulated diets with different levels of
PKM inclusion (P1-25%, P2-50%, P3-75%, and P4-100%) were determined by immersing 5
g of pellets of each treatment in fifteen 18-L plastic tanks filled with 5 litres of seawater (28
ppt). The control treatment used in this experiment was the 100% FM with no PKM
inclusion. Aeration was provided in each tank to simulate the presence of shrimps. Water
samples were collected from each tank at 30, 60, 120, 180 and 240 minutes. All treatments
showed low concentrations of nitrite in the first 30 minutes. Nitrite content increased rapidly
at 120 minutes which P2 treatment generated the highest nitrite concentration (0.3623
mg/L). At 240 minutes, all treatments showed declination of nitrite concentration. The control
and P1 treatments produced more than acceptable concentration of nitrite (>0.10 mg/L). At
the first 30 minutes, the highest and lowest concentration of ammonia exhibited by control
and P4 treatment (0.5019 mg/L and 0.0113 mg/L respectively). All treatments showed an

acceptable concentration of ammonia (< 0.10 mg/L). Both concentration of nitrite and
ammonia in different PKM inclusion levels shows a significant difference over time (p <
0.05). From this study, the higher replacement levels of PKM (P2, P3, and P4) exhibited low
average concentration of both nitrite and ammonia. Therefore, the results explained that
PKM has a potential value to be included in shrimp feeds with less affect on water quality.
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RESEARCH ON THE METHOD OF ACQUIRING AND PROCESSING
OCEAN REMOTE SENSING DATA
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Fishery Forecasting based on ocean remote sensing data has already become an important
basis for fishery department and production units to deploy and manage fishery production.
This paper proposes a method of web data mining to download the different types and
different formats of ocean remote sensing data from National Oceanic and Atmospheric
Administration’s database to support marine fisheries. Taking the data of sea surface
temperature for example, this paper analyzes the using of three theoretical models of
interpolation algorithm of Kriging in dealing with ocean remote sensing data. The software
has been developed by using the proposed method with the environment base of VB.NET
2008 on the platform Windows XP for downloading ocean environmental data automatically
and experiments about interpolation test have been conducted in ArcGIS software. The
results show that the proposed method to download ocean remote sensing data and the
consideration that uses interpolation algorithm of Kriging to deal with these data are effective
and efficient.
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THE OPTIMIZATION FOR APPLICATION OF LACCASE-MEDIATOR
SYSTEMS TO OXIDE SULFONAMIDE ANTIBIOTICS
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This study investigates the factors that influencing oxidation of sulfonamide antibiotics (SAs)
by laccase-mediator systems (LMS), including pH, temperature and mediator concentration.
Moreover, the toxicities of SA solutions in LMS and the potential of recycling use of laccase
were also studied. The results illustrated that the optimum pH at 4 for oxidation of
sulfadimethoxine (SDM) and sulfamonomethoxine (SMM) in LMS with mediators 2-2′-azinobis(3-ethylbenzthiazoline-6-sulfonate (ABTS) and violuric acid (VLA), while at pH 5 with
syringaldehyde (SIR). The removal efficiencies of the SAs in LMS were more than 45% at
temperature 20-60 °C. The oxidation of SAs in LMS was higher with increasing mediator
concentrations. The study of toxicity of the SA solutions indicated that the laccase coupling
with VLA treatment has the lowest toxicity than with the other mediators, while the laccaseSIR treatment showed the highest toxicity. Furthermore, this study found the LMS has
potential to be used repeatedly. The solutions after the previous LMS studies were still able
to oxidize the SAs again after dialyzed, and the t1/2s were 1.6~>330 min and 9.4~>330 min
for SDM and SMM, respectively.
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THE EFFECT OF ENVIRONMENTAL FACTORS ON TRANSFORMATIONS
OF AMOXICILLIN AND AMPICILLIN IN AQUACULTURE POND WATERS
AND SEDIMENTS
Dai-Chin Leea,* and Hong-Thih Laib
Department of Aquatic Biosciences, National Chiayi University, Taiwan,
s1000574@mail.ncyu.edu.twa,* and htlai@mail.ncyu.edu.twb

Amoxicillin (AMO) and ampicillin (AMP) are -lactam antibiotics that used in therapy of
human and farmed animals. However, the residues of both antibiotics were detected in
aquatic environments. This study investigates the effect of illumination (dark and natural
light), microbial activities (sterile, non-sterile) and oxygen levels (aerobic and anaerobic) on
fate of AMO and AMP in waters and sediment slurries. Furthermore, both antibiotics were readded into the sediment slurries for investigation the effect on the transformations. Waters
and sediment slurries were collected from freshwater eel (Anguilla japonica) and marine
shrimp (Litopenaeus vannamei) pond. The half-lives (t1/2) of AMO and AMP were
significantly faster under light (0.8–1.6 d) than under dark (1.0–12.5 d), and also faster in
non-sterile treatment (1.0–2.0 d) than in sterile treatment (4.2–12.5 d) in both freshwater and
marine pond waters, and in the marine sediment slurries. Moreover, the transformation of
AMP was significantly faster in aerobic (1.9–2.5 d) than in anaerobic (2.0–3.8 d) treatment in
both pond waters, and in the marine sediment slurries, while no significant differences on the
transformation of AMO between the aerobic (1.9 and 2.0 d) and anaerobic (1.8 and 2.0 d)
treatments in the waters and sediments except the marine pond water. The treatments of
light, microbial activities and oxygen levels had no significant effect on transformation of
AMO and AMP in the freshwater sediment slurry. The re-addition experiments showed that
transformation of AMP significantly became faster in the second addition, 1.0~1.1 d, than the

first addition, 1.2 d. On the contrary, the transformation of AMO became slower in both
sediment slurries and in the marine sediment slurry.
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SURVIVAL AND VARIATION OF SECRETORY CELL OF THE JUVENILE
SEA CUCUMBER (Apostichopus japonicus) FOLLOWING EXPOSURE TO
SALINITY CONCENTRATIONS
Young-Guk Jin*, Tae-Ik Kim, Min-Woo Park and Jae-Kwon Cho
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Sea cucumber, Apostichopus japonicas (ECHINODERMATA: HOLOTHUROIDEA) were
important commercial species in Korean fisheries. Recently, abundance of population and
production amount decrease with variation factors (water temperature, salinity, DO, pH,
heavy metal, environmental pollution etc.). For basic information on recovery of abundance
of population of this species, examined survival and variation of secretory cell (stichopincontaining cell in dermal layer) in dermal layer of the sea cucumber following exposure to
various salinity concentrations. The numbers of juvenile sea cucumber used in this study
were 80 individuals (wet weight 1.0±0.2 g). It was exposed 0, 5, 10, 15, 20, 25, 30, 35 and
40 psu in 96h and recovered in 33 psu during 7 days. For histological analysis, tissues were
fixed in Bouin’s fluid and AB-PAS (pH 2.5) reaction conducted after having serially sectioned
the tissue by paraffin method at thickness of 4-5 ㎛. In this results, 96h-LC50 of the juvenile
sea cucumber observed 21.05 psu (confidence limit; 18.92~23.31 psu). The survival rate of
sea cucumber exposed 0, 5, 10 and 15 psu were all dead in 96h exposure. Sea cucumber
exposed 20 psu decreased 70% in 96 hour and all dead in recovery 5 days. The no
observed changes of survival rate due to exposure and recovery time in 25, 30 and 35 psu.
In 40 psu, no change of survival rate in 96h exposure, whereas decreased 70% in recovery
7 days. The secretory cell in dermal layer showed Alcian blue (pH 2.5) positive. This cells
extinct after decreased below 20 psu, whereas increased in 40 psu compared with 25~35

psu. Also, connective tissue in dermal layer observed loose arrangement below 20 psu, and
tight arrangement in 40 psu compared with 25~35 psu. From these results, survival of
juvenile sea cucumber following various salinity concentrations were related structural
changes of connective tissue in dermal layer.
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Aurelia aurita is found in many coastal areas worldwide and can easily adapt to a wide range
of habitats even in polluted or even anoxic environments. Eutrophication often is associated
with low dissolved oxygen levels, hypoxia, especially in the bottom waters. Fish avoid waters
of less than 2ppm, but many jellyfish species are tolerant of less than 1ppm. The hypoxia
tolerance of several estuarine jellyfish was reported to have great tolerance of low dissolved
oxygen. Aurelia aurita polyps are also tolerant of low oxygen and may find additional habitat
where other epifauna is reduced in hypoxic waters. The competition for prey and space
between moon jellyfish and fish weakens as DO decreases in coastal habitats. As a result,
the relative importance of trophic flow from plankton to jellyfish is considered to increase in
coastal waters where hypoxia prevails. We used logistic equation with time dependent
carrying capacity for the population problems of Aurelia aurita polyps.
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adaptive to hypoxic condition, b should be positive, b>0.
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Figure 1. Population units of Aurelia aurita polyps for four years for b=0.5 (thick line)
and b=-0.5(thin line) For b=0.5 it is monotone increasing, but for b=-0.5 it is not monotone
decreasing rather fluctuation.
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The impacts of water temperature change on marine plankton were studied using species
diversity index difference. Species Diversity Effect Index (DEI) was considered with water
temperature change and Shannon index (H’). DEI was applied to adjacent sea around a
nuclear power plant and evaluated. After collecting data, the impact of water temperature
change in 2000 was severe in case of phytoplankton based on control site. However,
zooplankton species diversity was increased in all area. DEI was compared with spread area
of thermal discharge and the result of DEI was wider than that. DEI index can be used to
compare sites and choose priority area which needs powerful management of ecosystem.
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RNA: DNA RATIOS BE USED AS A BIOMARKER FOR ENVIRONMENTAL
DISTURBANCE IN AQUATIC ORGANISMS
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Assessments of the physiological and nutritional status of aquatic animals can be conducted
by examining various biochemical parameters or indices of metabolic activity, usually
expressed as ratios of the 2 major groups of nucleic acids (RNA/DNA). Nucleic acids play a
major role in growth and development. DNA content is stable under changing environmental
conditions and is often used as an indicator of biomass and cell number. RNA is a proxy for
protein synthetic activity since it is directly involved in the protein biosynthesis as m- and tRNA. Growth is linked to protein biosynthesis. Hence, the RNA/DNA ratio would provide a
suitable indication of the rate of protein biosynthesis and growth. Since growth is affected by
physical, chemical, and biological stressors, RNA/DNA ratios may also provide a useful
biochemical biomarker for stress. As such they show a faster and higher sensitivity than
measures of other endpoints (e.g. morphological, biomass, life cycle). Sensitive RNA/DNA
responses even hold for slight and shortterm environmental changes. At the same time show
RNA/DNA ratios a high variability (e.g. temporal, spatial, taxonomic, inter- and
intraindividual). The difficulty of directly comparing results between studies using different

methods for the determination of RNA/DNA ratios led to the use of an average DNA/RNA
slope ratio to standardize results obtained from different spectrofluorometric protocols to
allow for a meaningful comparison of RNA/DNA data. These and other methodological
advances will allow more differentiated applications of an otherwise rather general metabolic
biomarker RNA/DNA ratio.
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PUMPING TECHNOLOGY ALLOWS SUCCESSFUL WATER
PURIFICATION, WETLAND FUNCTIONING, AND SPECIES
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Anthropogenic wastewater discharges, such as from aquaculture facilities provide a major
source of organic material (DOM and POM) that leads to microbial contamination, oxygen
depletion, and eutrophication. Natural wetland reconstruction and ecologically engineered
man-made wetland systems provide environmentally friendly ways to purify such waters in
addition to other functions (e.g. water retention and safety, recovery, enhancement of
biodiversity, environmental education). A sustainable structured wetland biotop (SSB)
system was planned, designed, constructed, and maintained in the An-teo reservoir
ecological park. The system purifies polluted water of An-teo Reservoir which is pumped up
and flows from up to bottom within the system. Water was sampled once a month at the inlet
and at the outlet from December, 2009 to August, 2010. T-N, T-P, BOD5 and SS were
analyzed. Average influent and effluent T-N concentration was 0.426 mg/L and 0.147 mg/L,
respectively, and T-N retention was 66%. T-P concentration of influent and effluent averaged
0.071 mg/L and 0.022 mg/L, respectively, and T-P removal was 68%. Average inflowing and

effluent BOD5 concentration was 2.9 and 1.0 mg/L, respectively, and BOD5 removal was
67%. SS concentration of influent and effluent averaged 18.1 mg/L and 2.5 mg/L,
respectively, and SS abatement was 86%. Plant and amphibian/ reptile species of the
system were monitored during the period. Twenty-six plant species were naturally introduced
into the system. These provided not a significant portion of the plant populations compared
with the planted species. The endangered plants, Bladderwort (Utricularia vulgaris var.
japonica) and Euryale ferox were discovered. Amphibia and reptiles provided 7 species from
4 families in An-teo Reservoir. They include the endangered Gold-Spotted Pond Frog (Rana
chosenica).
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Floating marine structures such as small aquaculture pens and houseboats may provide
extensive favorable new habitat for scyphozoan polyps. After the aquaculture raft was
removed Aurelia aurita disappeared from Tapong Bay in Taiwan. It suggests that
problematic blooms of Aurelia aurita are potentially linked to huge polyp populations found in
nearby marinas and harbors. We used logistic equation with time dependent carrying
capacity for the population problems of Aurelia aurita polyps. The carrying capacity is no
more constant it changes relying on the habitat or substrate changes. The logistic equation
of the population dynamics of Aurelia aurita polyp can be expressed:
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In equation 2, A represents the natural carrying capacity and
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) represents the effect

of new habitats created or destroyed by humans at the time before. When B is positive the
habitat is created by humans.
N units
40
30
20
10

10

20

30

40

50

60

months

Figure 1. Gradual increasing of Aurelia aurita polyps with the increasing habitats annually
200% for four years and the sudden disappearance after removing man made habitats.
This model shows that artificial structures are making jellyfish bloom. The effect can’t be
overlooked.
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To grasp the characteristics of aquafarms in the Yeosu coast, the conditions of water quality
(water temperature, salinity, pH, DO, COD, DIN, PO₄ - P, Si(OH)₄ - S, Chl.a, alkalinity), and
those of bottom water (water temperature, salinity, pH, DO, COD, DIN, PO₄ - P, Si(OH)₄ ,
Chl.a, alkalinity) and sediment (IL, sediment COD, AVS), from 20 sites(2 points of the nonaquafarm, 8 of the fish cage aquafarm, 6 of the hanging aquafarm, 4 of the bottom
aquafarm) were analyzed 12 times from January 2009 to November 2010, and principal
components analysis and cluster analysis were conducted.Generally, from the results of
PCA, factor 1 signified physical factors, such as water temperature, salinity, DO and
alkalinity. Factor 2 meant the organic pollutants, such as DO, water COD and Chl-a in the
surface-water layer, and meant the organicpollutants, such as sediment COD, IL and AVS,

and nutrients, such as DIN, PO4-P and Si(OH)4-S in the bottom-water layer. Factor 3 was a
sign of nutrients, such as Si(OH)4-S in the surface-water layer and of organic pollutants,
such as IL in the bottom-water layer. Factor 4 was the index of physical factor, such as pH.
From the cluster analysis, 20 sites could be classified into 5 groups in both surface and
bottom layer.
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Marine dinoflagellates produce diverse bioactive compounds in which amphidinols,
antifungal and hemolytic compounds are known as natural products from the genus
Amphidinium. This study was conducted to separate and purify the amphidinols (natural antifungal substrates) in marine microalgae Amphidinium carterae. A. carterae strain was grown
unialgally in F/2 medium and the culture processes were separated by the preservation
(stock culture), the middle culture (15 L) and the mass culture (over 300 L) systems of
Fisheries Science & Technology Center, Pukyong National University. When the cell density
in mass culture reached to peak at 100 × 104 cells/mL (mass culture), it was harvested by
the auto-filtration (using Synopex membrane filter) system. The concentrated cells were
extracted and separated into the first antifungal substance with MeOH, CHCl3, and BuOH
treatment methods, separately. And then it was separated by 60%, 85%, 100% MeOH using

the ODS-Q3 column, and purified it by using a Sephadex LH-20 column. Finally, the
fractions having antifungal activities were chromatographed on a RPAQUEOUS column by
the HPLC system. During the above purification procedures, antifungal activities were tested
by a paper disk method against Aspergillus niger. In these processes, antifungal activities
appeared at first in the elute of 85% MeOH extract on the ODS-Q3 column and showed clear
responses on the elutes of large peaks of LH-20 column. These results mean that
amphidinols showing antifungal activities are produced from A. carterae strain of Korea and
the more detailed researches should be anticipated on the structural analyses and
applications to the biological and medical sciences.
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We have determined the analysis of data from long-term monitoring in water qualities
including nutrients in Gwangyang Bay for 1987-2010, except for 1991, 1995, 1996, 1998,
2002 and 2003 of which these years did not enough water quality data to analysis in this
study. Gwangyang Bay, semi-closed formation, has habited a various shellfish species
because of much introduction of enriched nutrients from Sunjin River, although this region is
usually influenced by near industrial complex. In this paper has provided basic information to
produce sustainable shellfish farming and maintain marine species. In May, June, July,
August, September and October were carried out the analysis of temperature, salinity, DO,
transparency, SS, DIN, DIP, COD, Chl-a, and ocean climate. Temperature, salinity, DO,

DIN, DIP, COD were analyzed in surface and bottom. Water quality and nutrients were
showed the fluctuations according to elapsed year, in particular, salinity and DIN were a
remarkable fluctuation between surface and bottom in which a significant difference was
showed in the analysis of One-way ANOVA. It is understood that higher precipitation and
sunshine during summer in Gwangyang Bay play an important role in much fluctuations of
salinity and DIN.
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TEMPERATURE EFFECTS ON EARLY DEVELOPMENT AND
BIOCHEMICAL DYNAMICS OF A MARINE FISH, Inimicus japonicus
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A study was undertaken to evaluate the development and metabolic substrates
(carbohydrate, protein, lipid and fatty acids) dynamics during the embryonic and yolk-sac
larval stages of the devil stinger, Inimicus japonicus, at different water temperatures (18, 21,
24, 27 and 30℃). The hatching time was significantly shortened when the temperature
increased (P＜0.05). Only 14.5% of embryos hatched at 30℃, while the hatching rate was
92.5% at 24℃. Larvae incubated at 21℃ displayed the greatest survival at mouth-opened
larva stage (96.5%), but the rate dropped sharply when the temperature surpassed 24℃ (P
＜0.05). The full length and yolk-sac volume of newly hatched larva at 18℃ and 30℃ were

significantly smaller than those at 21, 24 and 27℃. Larva at 21℃ always had the largest full
length during early development. The advent of mouth-opened larvae was closely related to
temperature, so were the full length and yolk volume of the mouth-opened larva. As the
incubation temperature declined, the mouth-opened larva obtained longer full length and
less yolk remain. Lipid was, to a large extent (47.0% of the initial amount), a fuel for
development when the embryo was incubated at 18℃. The depletion of protein in the
embryo was significantly higher at 30℃ (67.6%) than that at 21℃ (31.3%). Consumption of
carbohydrate was observed only in embryo at 18℃. During the development of yolk-sac
larva, a lower incubation temperature induced more protein anabolism and less lipid
consumption. In I. japonicus, polar lipids (PL) constituted the principal class of lipid in eggs
(74.0% of the total lipid); and it was the most consumed portion during embryogenesis in all
treatments. The lipid composition in mouth-opened larva was affected by the incubation
temperature. The storage triglycerides (TG) tended to comprise a higher proportion in larva
incubated at 30℃ than in those at lower temperatures. The PL proportions in larva at 18℃
and 30℃ were lower than those in larvae at 21℃, 24℃ and 27℃. Low concentrations of
polyunsaturated fatty acid (PUFA) in embryos and larvae were correlated with increased
temperatures; this indicated that the rapid development at higher temperatures was at the
cost of more PUFA loss. It is concluded that 21~24℃ is an appropriate range for incubation
of I. japonicus eggs and larvae and that 24℃ is optimal in terms of shortening the
endogenous nutritional stage and improving metabolic efficiency.
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AMMONIA EXCRETION RATES OF OLIVE FLOUNDER (Paralichthys
olivaceus) FED TWO DIFFERENT FEED TYPES ACCORDING TO WATER
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Postprandial ammonia excretion of Olive flounder (Paralichthys olivaceus) fed two different
feed types, moist pellet (MP) and expanded pellet (EP) were studied in stationary cultures at
12°C, 15°C, 20°C and 25°C for 48 h. Postprandial ammonia excretion were determined after
3, 6, 9, 12, 18, 24, 36 and 48 hours. The ammonia excretion rates were increased according
to temperature increasing, however the postprandial times reaching to the maximum
ammonia excretion were shortened according to temperature increasing from 12 h to 6 h
after feeding. The highest weight-specific ammonia excretion rates at 12°C were shown in
fish fed EP and MP as 12.1 mg-1kg-1h and 8.7 mg-1kg-1h, respectively. The highest ammonia
excretion rates at 15°C were shown in fish fed EP and MP as 12.9 mg -1kg-1h and 12.6 mg-

1

kg-1h, respectively. The highest ammonia excretion rates at 20°C were shown in fish fed EP

and MP as 16.1 mg-1kg-1h and 15.2 mg-1kg-1h, respectively. The highest ammonia excretion
rates at 25°C were shown in fish fed EP and MP as 16.9 mg -1kg-1h and 18.3 mg-1kg-1h,
respectively.
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In this study, microsatellite markers were employed to identify the parentage relationship in
Scylla paramamosain. The exclusion probability of loci was found to be related with the level
of their heterozygosity. When no parent information or only one parent information was
available, the exclusion probability ranged from 22.0% to 56.6% and from 41.2% to 73.1%,
with the combined exclusion probability for ten loci being 97.0% and 99.8%, respectively.
The cumulative assignment success rate was 100% when no parent information was
available using seven most informative microsatellite markers. Moreover, the power of the
seven microsatellite markers for parentage assignment was tested by a double-blind test,

which indicated that 95% of the progeny can be correctly assigned to their parents. This
study provided a microsatellite-based approach for parentage assignment in Scylla
paramamosain that will be useful for investigation of genetic background and molecular
marker-assisted selective breeding in this important crab species.

PS7-2
ANTIOXIDANT AND DNA PROTECTION ACTIVITIES OF A
GLYCOPROTEIN ISOLATED FROM A SEAWEED, Saccharina japonica
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A glycoprotein with molecular weight of ~10 kDa was purified from Saccharina japonica and
its antioxidant activity was evaluated using five different antioxidant assays. In this study,
glycoprotein separated from S. japonica was named ‘SJGP’. The highest antioxidant
activities of the purified SJGP determined by 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging,

2,2'-azino-bis

(3-ethylbenzthiazoline-6-sulphonic

acid)

(ABTS)

radical

scavenging, superoxide dismutase-like activity (SODA), superoxide radical scavenging
(SORS), and ferric reducing/antioxidants power (FRAP) assays were 85%, 95%, 94%, 72%,
and 97%, respectively. About 37% nitric oxide scavenging and 85% xanthine oxidase
inhibition activities were also observed at concentration of 5 mg/ml. The SJGP exhibited
optimal activity levels of free radical scavenging at pH 7-9 and 40℃. Antioxidant activity

decreased when treated with ethylenediaminetetraacetic acid and metal ions. Moreover, its
scavenging activity decreased when the SJGP was treated with deactivation agents such as
pronase E or sodium periodate (NaIO 4), and it showed protective activity against DNA
cleavage induced under oxidative conditions.
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EFFECTS OF DIETARY PROBIOTIC, Lactococcus lactis subsp. lactis I2, ON
THE GROWTH AND IMMUNE RESPONSE OF OLIVE FLOUNDER
(Paralichthys olivaceus)
Yu-Ri Kim, Won-seok Heo, Eun-Young Kim, Sungchul C. Bai, In-Soo Kong
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We investigated the effects of a potential probiotic strain Lactococcus lactis subsp. lactis I2
on the immune response and growth of olive flounder (Paralichthys olivaceus), and their
capacity to prevent streptococcosis after Streptococcus iniae challenge. The L. lactis subsp.
lactis I2 strain, isolated from olive flounder intestine, was supplemented orally as a feed
additive (~108 CFU g-1) to fish for 5 weeks. Compared with the untreated group, the rate of
growth was increased in the I2-diet group. The administration of I2 to olive flounder
enhanced non-specific immune parameters, such as lysozyme, antiprotease, serum
peroxidase and blood respiratory burst activities. At 9 days after challenge with S. iniae (108
CFU), the untreated control group experienced a 90% mortality rate, whereas all of the I2-

cell-supplemented fish survived. These results show that L. lactis subsp. lactis I2 exerted
beneficial effects as a probiotic and have potential as an alternative to antibiotics for the
prevention of streptococcosis in aquaculture.
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Among more than 70 identified Vibrio species, Vibrio cholerae, V. parahaemolyticus and V.
vulnificus are of major concerns as they are pathogenic to animals, including humans. All
three species are commonly associated with seawater, sediment, shellfish, and the intestinal
contents of fish. Multiplex polymerase chain reaction (PCR) has been proven to provide
rapid and highly sensitive methods for the specific detection of microorganisms and can be
easily performed in diagnostic laboratories. The objective of this study was to develop an
effective multiplex PCR for the simultaneous detection of three important Vibrio species,
Vibrio cholerae, V. parahaemolyticus and V. vulnificus using the groEL gene, a potential

phylogenetic marker. The nucleotide sequence of groEL gene was compared with the
sequences of other Vibrio and non-Vibrio species. Three species-specific primer sets were
designed to target V. cholerae, V. parahaemolyticus and V. vulnificus. A total of 131 Vibrio
and non-Vibrio strains were used to determine the specificity and sensitivity of primers. The
efficacy of the multiplex PCR method was checked using the samples collected from
artificially inoculated seawater, shellfish homogenates and fish. The primers produced
specific PCR fragments from all target species strains and did not cross react with other
Vibrio and non-Vibrio species. This PCR method showed good efficiency in detecting coexisting target species in the same sample with a detection limit of 100 pg of all target
species from mixed purified DNA. Detection of three target species was also possible from
artificially inoculated shellfish, flounder and seawater. This newly developed multiplex PCR
is a useful and cost-effective method that is applicable in a disease-outbreak prediction
system and may provide an effective tool for both the epidemiologist and ecologist.
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USING groEL, tdh AND trh GENES
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Vibrio parahaemolyticus is a significant cause of human gastrointestinal disorders worldwide
including developed countries and is transmitted through ingestion of raw or undercooked
contaminated seafood. In this study, a multiplex PCR assay was developed using suitable
primer sets designed from groEL, tdh and trh genes of V. parahaemolyticus, where groEL
gene was used for the species-specific detection and tdh or trh genes to detect virulent
strains of this species. The expected sizes of amplicons were 510 bp, 382 bp and 171 bp for
groEL, tdh and trh genes, respectively. Furthermore, the PCR products were sufficiently
different in sizes to be distinguishable by agarose-gel electrophoresis. The detection limit for

genomic DNA in the multiplex PCR was 200 pg for groEL, tdh and trh genes of V.
parahaemolyticus. Specific detection with differentiation of virulent strains from non-virulent
strains was also possible from sterilized seawater and shellfish homogenates after artificial
inoculation with different strains of V. parahaemolyticus. The multiplex PCR using primers
designed from groEL, tdh and trh genes provide an efficient method for the specific and
accurate identification and differentiation of V. parahaemolyticus strains from contaminated
samples.
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Aquatic cultivation industry is faced to serious problems including stunted growth and group
perish, due to coastal pollution, concentrated farming, increased illness, and nutritional
imbalance etc. In Korea, the vibriosis, edwardsiellosis, and streptococcusis have been
reported to be a major problem of severe damages on fish farms. The feed additives have
been widely used to solve these problems. Recently, natural products research on drug
development actively have been performed in the world wide because drug toxicity and
resistance to several serious side effects. In present study, roots of Vitis amurensis were
extracted using 80% methanol to investigate its antimicrobial activity against S. iniae. The

methanol extract was further fractionated with hexane, ethyl acetate and butanol. The ethyl
acetate-soluble fractions show the strongest antimicrobial activity against S. iniae. Minimal
inhibitory concentration, MIC of roots of V. amurensis EtOAc extract was measured and
resulted showing 8 ug/ml for S. iniae, >128 ug/ml for E. tarda and 64 ug/ml for V.
ichthyoenteri. Ethyl acetate extract of roots of V. amurnesis was further purified through
repeated Toyoperal HW-40C and ODS AQ-120S column chromatography using HPLC.
NMR analysis of isolated substance was performed to identify its chemical structure. In this
study, we screened antibacterial activities from several traditional herbal medicine and found
one of them, roots of Vitis amurensis, showed strong activity against Streptococcus iniae.
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An approximately 21 kDa antimicrobial protein was purified from an acidified testis extract of
olive flounder, Paralichthys olivaceus, by ion-exchange and C18 reversed-phase HPLC. A
comparison of the N-terminal amino acid sequence with those of other known antimicrobial
polypeptides revealed high homology between this antimicrobial protein and other histone
H1 molecules; thus, it was designated flounder histone H1-like protein (fH1LP). The fH1LP
showed potent antimicrobial activity against Gram-positive bacteria, including Bacillus
subtilis, Staphylococcus aureus, and Streaptococcus iniae, Gram-negative bacteria,
including Aeromonas hydrophila, Escherichia coli D31, Vibrio parahaemolyticus, and
Candida albicans. Degenerate RT-PCR and RACE methods were used to determine the
complete fH1LP cDNA sequence. The complete fH1LP cDNA contained an open reading
frame of 627 bp encoding 208 amino acids. A recombinant fH1LP (rfH1LP) was produced

using the expression plasmid pET32 and was also examined its bioactivity toward several
microbes.
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Giant grouper is an economically important fish species in Taiwan’s aquaculture industry.
Thus, we are attempting to develop a technique that can investigate the parentoffspring/sibling relationship of giant grouper. This technique will improve the inbreeding
management of fish farms and minimizes the chance of close relative mating to as lowest as
possible. In this study, we would like to apply two systems which are microsatellite and
mitochondrial genetic markers as tools to analyze genetic distance of giant grouper
population. The high variable mitochondrial D-loop sequence is selected to study the
siblings’ relationship of giant groupers. Analysis of data collected from 3 fish farms, with total

samples of 118 giant groupers, we found and categorized 42 haplotypes as well as calculate
their genetic distance. Genetically close relative giant groupers would be separated to
different farms. On the other hand, we have applied microsatellites system as parentoffspring investigation tool. Based on previous findings, microsatellite markers from other
grouper species will be used on giant grouper. By amplifying selected microsatellites via
polymerase chain reaction, we can understand their genetic variety and diversity. Combining
both techniques would enhance the effectiveness in fish farm inbreeding management.
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The aim of this study was to clone and characterize two trypsinogens of the orange-spotted
grouper, Epinephelus coioides. Two full-length trypsinogen cDNAs, named T1 and T2, were
900 and 875 nucleotides, and translated 242 and 244 deduced amino acids (aa),
respectively. Both trypsinogens contained highly conserved residues essential for serine
protease catalytic and conformational maintenance. Results from isoelectric and
phylogenetic analyses suggested that both trypsinogens were grouped into trypsinogen
group I. Both trypsinogens expression were first detected at 1 day post-hatching (DPH), and
exhibited steady-state expression during early development at 1~25 DPH. Both expression
and activity levels significantly increased after 30 DPH due to metamorphosis. The increased
trypsin activity was considered to be contributed from live food and important for food
digestion and survival of larvae during early larval development.
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Carbonic anhydrase (CAs, EC 4.2.1.2) are essential for the cellular transportation of
hydrogen and bicarbonate ions, as well as regulation of electrolytes and the acid base
balance. CAs catalyze a very simple but important physiological reaction, the conversation
between carbonic dioxide and the bicarbonate ion. This enzyme has been found in virtually
all organisms, and at least 16 α-CA isoenzymes have been isolated in mammals by means
of their kinetic properties, subcellular location and /or molecular structure. A carbonic
anhydrase isoenzyme is present in sea bass, Lateolabrax japonicas and rainbow trout,
Oncorhynchus mykiss. Carbonic anhydrase isoenzyme protein isolated showed specific
protein band with molecular weight of 30kDa and pI of 7.0. The isolated protein band was
identified as a carbonic anhydrase isoenzyme. Additionally, we also found the fact that
carbonic anhydrase isoenzyme is presented in Sweet fish, Plecoglossus altivelis at the

advanced experiments for comparing to those of Sea bass. The isolated protein band from
Sweet fish was identified as a carbonic anhydrase isoenzyme, too. These results indicate
that carbonic anhydrase plays an important role in fish. Moreover, It is an evidence that
carbonic anhydrase isoenzyme is also involved in physiological processes of fish.
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Accelerating puberty in teleost fish can improve the cost-efficiency for aquaculture industries
as maintaining stocks until puberty requires more feed and space. In teleost fish, like other
vertebrates, onset of puberty is regulated by the neuroendocrine hormonal pathways acting
through brain-pituitary-gonadal (BPG) axis. Brain gonadotropin-releasing hormone (GnRH)
stimulates the synthesis and release of the pituitary gonadotropins, follicle-stimulating
hormone (FSH) and luteinizing hormone (LH), which then regulates gonadal development.
Recently, kisspeptins (Kiss) and their cognate receptor (Kissr) have been implicated in the
neuroendocrine control of GnRH secretion in mammals and have been proposed as a novel
factor for the onset of puberty. In the present study, we examined temporal patterns of
mRNA expression of two subtypes of kisspeptins (kiss1 and kiss2) and their receptors

(kiss1r and kiss2r), three subtypes of GnRHs (gnrh1, gnrh2 and gnrh3) in the brain and fshβ
and lhβ in the pituitary during the pubertal process of chub mackerel, Scomber japonicus by
using quantitative real-time PCR. Fish were sampled at twice a month from 0 week post
hatch (wph) to 49 wph. Gonadal sex differentiation occurred at 7 wph, and kiss1 and gnrh2
levels increased half a month ago from this time. In males, kiss2 showed maximal levels at
22 wph, just before the onset of meiosis in the testis. In females, kiss1 levels significantly
increased at 24 wph, when just before the onset of vitellogenesis in the oocytes, and kiss1r,
kiss2r, gnrh1 and fshβ levels increased synchronously with kiss1. In both sex, pituitary fshβ
and lhβ levels increased gradually in correlation with the gonadal development and peaked
at 49 wph, when male had running spermatozoa and female with fully developed oocytes.
These results indicated that 0 year old chub mackerel have a pubertal potency under the
captivity, and suggest a positive involvement of kisspeptins system in the pubertal process of
chub mackerel, like in the mammals.
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To evaluate characteristics of water quality and fry loach growth after addition of manure for
production of fry loach as a part of loach culture research in paddy fields with rice, water
quality and phytoplankton species were measured and fry loach (M. anguillicaudatus) are
cultured with manure for 40 days in natural outdoor ponds. Average concentration of NO2--N,
NO3--N, PO43--P was similar to each pond which fertilization was added or not. But, NH4+-N
at ponds which fertilizer was added was higher than pond that fertilizer did not. These results
imply that urea and organic fertilizer, used to produce live food in this study, seem to
increase only NH4+-N concentration not other nutrients. The concentrations of chl.a at ponds
where fertilizer was added were 2 times higher than pond where not used fertilizer because
of mass growth of phytoplankton by fertilizer. And the chl. a concentration at pond where fry
loach was added was 78% lower than that of pond where not added. The diatom and green
algae densities at ponds where fertilizer was added were twice higher than pond where

fertilizer was not added. And, the average density of the diatom at pond where fry loaches
were added was lower than at pond where fry loaches were not added. Therefore, fry loach
and zooplankton seems to consume more diatom than green algae. The size of loach M.
anguillicaudatus (44.01 ± 5.25 mm in body length, 0.72 ± 0.26 g in weight) which was
cultured with manure in outdoor ponds in this study is 2.7 times longer and 9.7 times
weightier than indoor cultured loaches (M. anguillicaudatus) and slight longer than Chinese
loach. The reason of high growth rate of loach in outdoor seems due to a lot of
microparticles including phytoplakton or/and zooplankton that were cultured by manure.
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Tripartite motif-containing 25 (TRIM25), also known as estrogen-responsive finger protein
(EFP), plays a role in a variety of cellular functions including development, cell proliferation,
differentiation, oncogenesis, apoptosis, and innate immunity. RuTRIM25 cDNA of the
Korean rose bitterling Rhodeus uyekii encodes an open reading frame of 669 amino acids
containing an N-terminal RBCC motif composed of a RING domain, two B boxes, and a
coiled-coil domain and a C-terminal B30.2 (PRY/SPRY) domain. RuTRIM25 shared 28.8%79.7% homology with TRIM25 from other species including mammals. RuTRIM25 mRNA
was expressed ubiquitously and highly expressed in the ovary, spleen, and liver of Korean
rose bitterling. The intracellular localization of RuTRIM25 in HEK293T cells was diffusely
localized in the cytoplasm and its RING domain deletion mutant was detected diffusely with
some aggregates in the cytoplasm. RuTRIM25, but not its RING domain deletion mutant, is

ubiquitinated in vivo. RuTRIM25 synergistically activated the estrogen receptor (ER)mediated reporter activity in a dose-dependent manner in HEK293T. These results suggest
that the RuTRIM25 play a role in the ER-mediated transcription in fish similarly to its
mammalian counterpart.
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The fish egg identification is fundamental to study on spawning ecology of fish. Spawning
ground and season of fish can be estimated accurately from occurrence information of fish
eggs when identified. In order to analysis spawning ecology of fish, fish eggs distributed near
Tongyeong MRC were collected in May and August, 2012. 16SrDNA of mtDNA was an
identification marker for the fish eggs. The 16SrDNA sequences from the fish eggs were
acquired by Sanger method for single egg specimens and pyrosequencing for mixed egg
ones. Based on the sequence of 16SrDNA, total of 12 taxa were identified; 10 species into
the species level, 2 species into the genus level. The number of species in May and August
were 6 and 8, respectively. Two common species such as Engraulis japonicus and Tarphops
elegans appeared both in May and August. Four species including Konisorus punctatus and
Pagrus major occurred in May, and 6 species including Scorpaenoidei sp., Halichoeres

tenuispinis, and Seriola dumerili occurred in August. Based on the fish egg composition, we
could get the baseline of spawning ecology of each species.
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An experimental study was carried out on the feeding selectivity, egg production rate (EPR)
and hatching success rate of the planktonic copepod Paracalanus parvus s.l. to understand
the relationship between feeding selectivity and EPR of the copepod. The female copepods
of P. parvus s.l. were collected every month for the period of one year (January to
December, 2012) using plankton net from Tong-yeong Marine Living Resources Research
and Conservation Center, Korea. Every month, the copepods were incubated in situ with
environmental parameters including temperature, salinity, and chlorophyll-a concentration.
Egg production rate of the copepod ranged from 4.9-25.4 eggs female-1 day-1 (mean = 8.5
eggs) with higher values in summer than winter. Hatching success rate was high with a
range of 70 to 100% throughout the year. Ingestion rates ranged from 11.5-131.2 ngChl-a
female-1 day-1 (mean = 46.5 ngChl-a). The copepod ingested >20µm size of phytoplankton

than those of either <3µm or 3-20µm. These results suggest that variation in EPR of P.
parvus s.l. was closely related to temperature variation rather than that of phytoplankton.
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We isolated two types of cDNA clone encoding warm temperature acclimation-related 65
kDa protein, referred to as Wap65-1 and Wap65-2, from flounder Paralichthys olivaceus,
respectively. The 5’-flanking regions of both Wap65s contained various putative
transcriptional elements, including Cdx 1, GATA-1, C/EBPβ and SRY. While Wap65-1 and
Wap65-2 are both structurally similar, they exhibit highly differential patterns of expression.
Wap65-1 was only expressed in the liver, whereas Wap65-2 transcripts were detected in a
wide range of tissues. The accumulation of WAP65s mRNA in early stage of development
was differentially expressed with development. Their expression under warm temperature
was also different in flounder embryonic cells: Wap65-1 was increase in temperature
stimulation, whereas Wap65-2 was not detected. The mRNA expression of Wap65s is highly

regulated by E. tarda infection and hypoxia. Pathogen challenge induced PoWap65-2
expression in the liver of juvenile fish, whereas Wap65-1 was down regulated. Hypoxia
induced Wap65s expression in the liver of juvenile fish. Taken together, these results
suggest that Wap65 genes are not only important for a warm temperature acclimation
protein but also have potential roles in the hypoxia response mechanism as well as in
defense.
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The Korean starry flounder, Platichthys stellatus, is one of the most economically important
coastal resident fish species. However, the annual catch of this fish has fluctuated and
continuously declined in Korea. In this study, the genetic diversity and relationships among
four wild populations and three hatchery stocks of Korean starry flounder were assessed
using microsatellites. Moderate polymorphism at the microsatellite loci was found within both
wild and hatchery populations. Compared to wild populations, genetic changes including
reduced genetic diversity and significant differentiation have taken place in cultured stocks.
Highly significant population differentiation was also observed in wild starry flounder
populations. Similar degree of inbreeding and significant Hardy-Weinberg equilibrium
deviations were detected in both the wild and hatchery populations. The genetic connectivity

pattern, although the isolation by distance model was rejected, identified four distinct
metapopulations of starry flounder around Korea, as shown by allele richness and
heterozygosity studies, pairwise FST, phylogenetic tree clustering, structure, molecular
variance analysis, as well as multidimensional scaling analysis. This genetic differentiation
may result from the co-effects of various factors, such as historical dispersal or local
environment or anthropogenic activities. These results can be useful for genetic monitoring
of P. stellatus hatchery stocks, for genetic improvement by selective breeding and for
designing suitable management guidelines for the conservation of this species.
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The genetic structure and phylogeography of the solitary ascidian Halocynthia roretzi (sea
pineapple) in Korea and Japan were studied based on mitochondrial DNA cytochrome
oxidase subunit I (COI) gene nucleotide variations. The COI haplotypes found were divided
into two clades in a statistical parsimony network. From the extensive haplotype diversity,
limited nucleotide diversity, neutrality test, and mismatch distribution analysis, the species
appears to have undergone rapid population expansion from an ancestral population with a
small effective population size due to glacial bottlenecking in the late Pleistocene. Pairwise
population FST estimates inferred distinct genetic differentiation between the population from

the northernmost east coast of Korea and the remaining pooled coastal water populations,
while other populations generally exhibited low levels of differentiation. Analysis of molecular
variance showed a weak but significant differentiation among three geographic population
groups. Overall, the moderate population structure of H. roretzi may have been influenced by
high levels of gene flow caused by hydrographic conditions such as sea currents.
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This present report investigates a daily relative activity of GnRH gene on club mackerel,
Scomber japonicus. Gonadotropin-releasing hormone (GnRH) is well known the main
hormone regulating reproduction, which would be the major roles for the growth and
development. Three different stages of club mackerels, that have each 10g, 200g, and 500g
body weight, were sampled and extracted their brains. Gene expression patterns were
performed by quantitative RT-PCR with fish GnRH primer set. As a result, three groups of
them were shown variants of daily sex-regulating hormone depended on their body weight.
The relative activity of GnRH on S. japonicas was shown a gradual increase from 15 o’clock
to next day 06 o’clock, the highest expression conducts at the early morning. This present

article reveals that it would be a basic knowledge not only of studies on fish included the
mackerel, but research on land animals further.
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This report was revealed that the expression patterns on growth hormone (GH) and chickentype gonadotropin releasing hormone (cGnRH; GnRH2) from several tissues of Epinephelus
bruneus. We are aquaculturing the long-tooth grouper, E. bruneus in Jeju hatcheries of
National Fisheries Research and Development Institute (NFRDI), Korea. The molecular
characterization and gene expression patterns of those genes performed using base pair
sequence, multiple alignment, phylogenetic profiling, and quantitative RT-PCR. GH gene has
615base pair of nucleotides and chicken-type GnRH gene is composed 285 base pair, and
two genes have the character of hormones belong to the same species family. Comparison
of the gene expression of GH and GnRH on various tissues, it is displayed similar inclination
in the total specimen; especially ovary, spleen, and gill were high. This result indicates the

evidence that whole body parts are affected similar at the condition of growth and
reproduction regulates directly and indirectly.
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This study provides DNA sequence data that can be used to accurately identify branchiopod
species, reveal possible cryptic species and evaluate the taxonomic significance of
geographic variation in widespread species. DNA sequences for a 665b region of the
mitochondrial Cytochrome Oxidase subunit I (COI) gene and a 584bp region of a small
nuclear subunit 18S rRNA were examined for 3 species belonging to the genus
Streptocephalus obtained from S.E. Asia. This is the first molecular assessment of the genus
Streptocephalus indicating the usefulness of DNA COI barcodes and 18S rRNA for species
recognition and evolutionary evaluation of this ecologically and economically important
branchiopod group. The present study also demonstrates that COI sequences are important
molecular systematic characters at the species and genus level in the Branchiopoda.
However, the COI data did not provide a strong phylogenetic signal to resolve sufficiently the
evolutionary relationships among higher taxonomic categories.

PS7-23
DIFFERENTIALLY EXPRESSED GENES UNDER RESTRICTED LIGHT
CONDITIONS IN Paralichthys olivaceus
Hyung-Bok Jeong*, Bong-Soo Lim*, Yu-Cheol Kim**, Seung-Do Lee** and Je-Hee Lee**
*
**

Marine and Environmental Institute, Jeju National University, Korea
Department of Marine Life Science, Jeju National University, Korea

*palojung@hanmail.net
Effect of light on fish is one of the most important physiological factors for them to survival,
growth, feast, camouflage, development and etc. Light-sensitive genes have evolved in most
animals, and the color vision of fish is well developed. Fish adapt to various photic
environments through changes in both spectral sensitivity and the number of visual
pigments. Some immune related genes such as arylalkylamine N-acetyltransferase,
superoxide dismutase, and catalase are known to be up-regulated in fish reared under
specific spectrum. Melatonin, one of the most well known light sensitive genes, has a
physiological function in improving immunity and clearing free radicals by converting upon
oxidation to a number of antioxidant compounds, including cyclic 3-hydroxymelatonin, N1acetyl-N2-formyl-5-methoxykynuramine, and N1-acetyl-5-methoxykynuramine. In this study,
olive flounders reared under different light conditions were investigated for their light specific
gene expressions and some other differentially expressed genes were surveyed.
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Vasotocin is a pituitary polypeptide hormone which composed of hybrid of oxytocin and
vasopressin found in the lowest vertebrates including birds, fish, amphibians. In mammals, it
appears to have similar biological properties to both oxytocin (stimulating reproductive tract
contraction as in egg laying or birth) and vasopressin (diuretic and antidiuretic effects). In
fish, vasotocin regulates in many aspects including hydromineral balance, stress responses,
metabolism, reproduction, and social behaviors. In this study, a cDNA coding for a putative
vasotocin was isolated from flounder, Paralichthys olivaceus by using degenerated primers.
The full-length cDNA sequence was acquired using CapFishingTM Full-length cDNA Premix
kit. From the synthesized first-strand cDNA, by conducting 5'- and 3'-RACE PCR with genespecific primers, the full-length vasotocin cDNA was isolated. The putative amino acid
sequence of flounder vasotocin was determined, and compared with other vasotocin from

different species. Conventional and Real-Time quantitative PCR were performed to various
tissues of the flounder.
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To clarify the marine benthic algal flora at 7 sites in Wando Island, Jeollanamdo,Korea, the
investigation was carried out March to December 2012, using 50×50 ㎝ quadrats in the
intertidal and subtidal zone. Algal species composition, dominant species, frequency,
coverage, biomass and important value for the community analysis were analyzed. The
number of appeared species was 105 species in total, including 14, 29 and62 species of
Chlorophyta, Phaeophyta and Rhodophyta. The biomass of appeared species was
1,590.8gWWt/㎡ in average, including 147.6gWWt/㎡, 984.8gWWt/㎡ and 458.4gWWt/㎡ of
Chlorophyta, Phaeophyta and Rhodophyta. The important values (IV>5) of species Gelidium
amansii, Sargassum thunbergii, Ulva pertusa, Hizikia fusiformis, Undaria pinnatifida,
Ecklonia cava, and Myagropsis myagroides. The value of (R+C)/P was 2.85, so the marine
algal flora in Wando area could be thought as temperate.
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In this study investigated the effect of the different background colored environmental on the
growth, food intake in olive flounder (Paralichthys olivaceus). Chicken gonadotropinreleasing hormone (cGnRH, GnRH-II) and melanin-concentrating hormone (MCH) has been
shown to affect food intake in vertebrates, in mammals. Olive flounder having similar mean
body weight (38.40 ± 0.96 g) were reared for 4 weeks in each of five different colored tanks
(white, gray, yellow, green and blue) and calculated the food conversion efficiency (FCR),
feed efficiency (FE), specific growth rate (SGR) and weight gain (WG). On 28 days post
rearing, whole brain total RNA was extracted from four flounders each tanks followed by
synthesizing cDNA to analyze cGnRH and MCH gene expression levels. Accroding to the
Real-Time PCR results, cGnRH and MCH expression levels were found to be higher in the

flounders reared in white tank. In contrast, transcript levels of cGnRH and MCH were
detected to be lower in the olive flounders, reared in green and gray colored tanks.
Furthermore, growth of flounders were reared in white tanks whereas which was observed to
be significantly low when they were reared in blue colored tank. These results indicate that
color of the background colored environment can affect for MCH and cGnRH genes
expression in brain of flounders. Moreover, suggested that cGnRH and MCH role-related in
the food intake, growth in the brain of olive flounder. Collectively, It can be concluded that
different background colored environment may lead to the different growth performances of
olive flounders, under provided rearing conditions.
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The aim of the present study is to develop microalgal strains suitable for live food organisms
in aquaculture. Nine strains belonging to the cryptophyte were collected and isolated from
the western and southern coasts of Korea. The strain-specific functional characteristics such
as grazing rate, maximum density, fecundity rate, and specific growth rate were examined
for the growth of the rotifer Brachionus plicatilis. Growth performance of the algae
themselves was also assessed. In addition, growth and survival rate of the Pacific oyster
Crassostrea gigas larvae were examined by feeding diets which were the cryptophyte only
or its combination with other algae.
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Microalgae are irreplaceable live foods for fish and crustacean hatchery production and
mollusks cultivation due to their minute sizes but high nutritional content. These microscopic
plants can only be observed with the aid of light microscopes. The invention of scanning
electron microscope (SEM) with higher resolution overcomes the limitation of light
microscopy and this enables better observation of ultrastructure and physical morphology of
samples. This will further increase the accuracy of identification in taxonomic studies.
Seventeen species were isolated, purified and maintained in the Laboratory of Marine
Biotechnology, Institute of Bioscience, Universiti Putra Malaysia. Purified freshwater
microalgae were maintained in Bold Basal medium whereas marine diatom in f/2 medium.

All samples were pre-fixed in 4% glutaraldehyde, post-fixed in 1% osmium tetraoxide,
washed with 0.1M sodium cacodylate, dehydrated with a series of ethanol, critical pointdried, gold sputter-coated and viewed using a LEO 1455 VPSEM. Cells surface, joining
structures, pores arrangement pattern specifically in marine diatom were observed from
pictures that includes five Scenedesmus sp., two Botryococcus sp., two Coelastrum sp.,
Ankistrodesmus

sp.,

Crucigenia

sp.,

Desmodesmus

communis,

Kirchneriella

sp.,

Selenastrum sp., Bidupphia sinensis, Skeletonema costatum, and Cyclotella sp..
Identification of microalgae based on ultrastructure and morphology characteristics is a
crucial study prior to the development of algae biotechnology. High biodiversity of
microalgae can be screened for its high nutritional value and selected as potential strains for
aquaculture nutrition.
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Wild-caught broodstocks of devil stinger Inimicus japonicas were induced with LHRHA3 to spawn and the fertilized eggs were incubated artificially in seawater with salinity
29 at 20℃. The lipid compositions and fatty acid profiles of the embryos (blastula stage
to tail-bud stage) and yolk sac larvae (newly hatched, 1 day post hatching(DPH), 2
DPH, 3 DPH(unfed)) were investigated. The results indicated that the total lipid content
of devil stinger decreased from 13.85% of the blastula stage embryos to 11.66% of 3
DPH larvae. Polar lipid accounted for 72.20%~75.39% of total lipid during the early
development. There was no significant difference on total lipid and polar lipid contents
during embryogenesis. The total lipid and polar lipid contents declined significantly

during the development of yolk sac larvae. The neutral lipid content first increased then
decreased significantly during embryogenesis and kept stable during the development
of yolk sac larvae. DHA(22:6n-3), 16:0, ARA(20:4n-6), EPA(20:5n-3), 18:0 and 18:1n-9
were the dominant fatty acids in total lipid of embryos as well as of yolk sac larvae. The
contents (mg/gDW) of DHA, ARA and EPA in total lipid as well as in polar lipid were
declined significantly along the early development of the devil stinger. There were
sharp declining on contents of DHA and ARA in total lipid as well as in polar lipid when
the embryo developed from blastula stage to tail-bud stage. The EPA and DHA
contents in neutral lipid were first increased then decreased along the early
development and the peak appeared at newly hatched larvae stage and 2 DPH larvae
respectively. The ARA content in neutral lipid was increased step by step during the
early development. DHA and ARA to EPA, saturated fatty acids (SFAs) and polyunsaturated fatty acids (PUFAs) to mono-unsaturated fatty acids (MUFAs) as well as
N-6 PUFA to N-3PUFA were preferentially utilized in total lipid during the early
embryonic development. While EPA to DHA and EPA to ARA in total lipid was
preferentially utilized during the later embryogenesis and development of yolk sac
larvae. Among the SFAs, 16:0 to 18:0 was preferentially utilized during all the early
development. Among the MUFAs, 16:1 to 18:1 was preferentially utilized during the
later embryogenesis and development of yolk sac larvae. It was therefore suggested
that DHA, EPA and ARA in polar lipid could be trasferred into neutral lipid during the
early development of devil stinger. And the preferential utilization of some fatty acids
were depended on the lipid class and the development stage of the embryo and yolk
sac larvae.
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The present study was carried out to evaluate the antagonistic effects 2 strains of Bacillus
spp. against the 7 species of Vibrio [V. alginolyticus, V. parahaemolyticus,V. harveyi, V.
mimicus, V.choleriae (non01), V. vulnificus (yellow), V. vulnificus(green), V.fluvialis
(yellow),V. fluvialis (green)] isolated from the White feces disease infected Pacific white
shrimp(Litopenaeus vannamei) and pathogenic Aeromonas hydrophila isolated from
diseased Nile tilapia (Oreochromis niloticus). The probiont strains were Bacillus subtilis B1
and Bacillus pumilus B2. The test of antagonism of Bacillus spp. was carried out by the
cross streak method. The cross streak was method carried out according to Lemos et al
(1985)The result of the cross streak method showed that among the strains of Bacillus spp.,
B1exhibited inhibitory effect against the Aeromonas hydrophila while B2 showed antagonism
against all the pathogenic Vibrio spp. The cell free neutraizedl supernatant (CFNS) of B1 &

B2 was tested against the indicator strains to determine the antibacterial activity by agar well
diffusion plate assay (AWDA) (Bauer et al 1966). Antibacterial activity was well observed in
B1 after 24 hours of culture against Aeromonas hydrophila and remained active up to 5 h
day while B2 showed the antagonism from 24 hours and retained up to 7 th day against all
the Vibrio spp. Competitive effect on growth was also studied. Based on the results of cross
streak and AWDA, the probionts B1 and B2 were subjected to co-culture experiments where
all the Bacillus species were cultured individually with the target pathogen for 120 hours and
compared with the monoculture of each strain to determine the potentiality of competitive
exclusion of the test probionts for the target pathogens. The initial concentration was 10 5
CFU/ml in monoculture and co culture of B. spp and indicator strains. Total Bacillus and
pathogen counts were conducted at every 0, 24, 48, 72 and 120 hours It was observed that
B1 was able to reduce the growth of A. hydrophilaby about 61.81%, while B2 inhibited the
growth of Vibrio spp. by more than 90% at the end of 120 hours of co-culture. In conclusion,
both of the strains of Bacillus spp showed the inhibitory effects where B1 against the
pathogenic A. hydrophila and B2 showed against the pathogenic Vibrio spp. Further study is
carried out to characterize the antimicrobial substance of both the strains through partial
purification to try these two strains as effective probiotics in aquaculture.
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The relationship between genetic diversity and their offspring performance of Thai Black Ear
catfish (Pangasius larnaudii) were studied in five hatcheries including three government
(Ubonratchatani; UB, Yasothon; YS and Roi-et; RO) and two private hatcheries
(Ubonratchatani farm; UBF and Yasothon farm; YSF). The study was conducted in two parts
i.e., (1) genetic composition and (2) hatchery traits performance comparison among of five
hatchery broodstocks and were carried out during January to December 2010. The results
indicated significances but small extents of pairwise estimates of genetic differentiation of all
hatchery broodstocks ranging from 0.0296 (YS-UB) to 0.1513 (RO-UBF). The average

number of alleles per locus ranged from 3.50+1.05 to 8.33+1.51 and the allele richness
range from 3.25 to 6.58. The observed heterozygosity ranged from 0.5280 to 0.7680. Overall,
the results revealed that most hatchery broodstocks deviated significantly from HardyWeinberg equilibrium (HWE) whereas small population sizes were used in breeding and less
considerate of broodstock management. Most of average Ne value revealed lower values
ranged from 5.3 to 9.4. Comparison on offspring performance of the five hatcheries revealed
that the fertilization rate of UB, YS and UBF (79.33+2.52, 75.13+4.55 and 80.17+1.96%,
respectively) were not significantly differences (p>0.05) among hatcheries but were
significantly higher (p<0.05) than RO and YSF (53.17+1.04 and 36.33+3.21%, respectively).
The UB had the highest hatching rate (82.17+4.89%) and had significantly higher (p<0.05)
than the YSF, UBF, YS and RO (41.38+11.75, 40.33+5.69, 15.95+4.59 and 0.00%,
respectively). Survival rates of larvae were significantly higher in UB and UBF (65.40+5.80
and 70.00+5.0%, respectively) than those of YS, YSF and RO (41.38+41.75, 6.67+11.55
and 0.00%, respectively).Significant relationship between genetic diversity and their offspring
performance were not found in these studied except one between allelic richness and
hatching rate (Kendall’s  =0.800). However, the relationship appeared to be confounding
with different breeding practices, worker experiences among hatcheries as well as small
number of hatcheries. The fact that genetic diversity revealed by microsatellites reflected
well with broodstock practices, it is therefore recommended that genetic information should
be used in combination with their offspring performance of the stocks to improve breeding
program in the hatcheries.
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Cross and reciprocal hybrids from intrageneric crosses between Rhodeus uyekii and R.
notatus were analyzed morphometrically using truss and classical dimensions,
erythrocyte size using blood smears, and cytogenetically using flow cytometry, then
compared with the parental species. Although the morphometric assessment based on
body proportions indicated that the hybrids were generally intermediate between the
maternal and paternal species, the morphometric characters of cross and reciprocal

hybrids included at least 14 paternal-like and 7 maternal-like, and 13 paternal-like and 5
maternal-like characters, respectively (P<0.05). The pigmentation of the hybrids was
intermediate in some respects, and resembled that of the parental species. The DNA
content of the cross and reciprocal hybrids, based on flow cytometry analysis, was
significantly different from the parental species. The characterization of morphometric
traits and the cytogenetic analysis of hybrids of R. uyekii and R. notatus used in this
study may be useful for distinguishing genotypes in commercial Acheilognathinae
aquaculture.
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Three types of clonal cell lines were isolated according to their size and phenotype from the
adherent cell populations in long-term liquid cultures from the embryonic fibroblast cells of
Zebrafish, Danio rerio. All kind of cell lines were well proliferated. The size and number of
clonal cell lines derived colonies from stable embryonic cells were significantly increased in
the presence of NAC and A2P conditioned medium from the cell lines. The stable cell lines
and clonal cell lines were capable of well proliferation in vitro. These cell lines have been
maintained in continuous culture without change in characteristics. A majority of the clonal
cells (80%) was shown a normal chromosomal complement (50 chromosomes, 2N) in
according with FACs analysis. Majority of cells were positive to vimentin staining and none of
them were positive for nestin and Oct-4 by immunocytochemistry. These results indicate that

the clonal cell lines obtained from cultured cells are fibroblasts and may be extremely useful
in genetic manipulation for further nuclear transfer and fish cloning.
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Guppy, Poecilia reticulata, is one of the most popular fishes in the world. Easily
feeding and highly prolific live bearer, a short generation time, a variety of strains, a
small genome size. Continuous cell lines are perhaps most useful as gene
expression systems because they facilitate cloning of selected cells. Therefore this
study focused on the establishment of stable cell line from Guppy and the transgenic
cell lines using the reporter gene, Moreover, the long term goal of our study is to
produce of transgenic cloned Guppy using the established transgenic cell lines. Most
of unattached tissues cells died within the following 1 or 2 days. After 24 to 48 h,

living cells started to migrate from the basal fin fragments to outside after about 1
week. Most wells were confluent with fibroblast like cell type. Cells were grown
continuously for more 2 weeks until over 90% confluency which are stable cell line.
The conditions for transfection of guppy cells were optimized with super coiled
plasmid DNA. The transfection efficiency was 20%. This indicates that this cell line
could serve as in vitro system for the evaluation of promoter efficiently in gene
constructs and expression studies. Therefore, these transfected cell line have the
potential to be used as donor cells for the cloning of Guppy.
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GENERATING A SHAKING MOTION BY BIASED CAP AT THE END OF
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Yonghae Kim
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The shaking motion of the codend could be used to encourage fish escapement taken in to
account as sieving effect in sweeping position and disturbing optomotor response. The
perpendicular shaking motion in towing codend was generated with round canvas attached
in the end of the codend forming as distorted cap-like shape by using model in flow tank and
proto codend in field experiments. The model cod end used in tank experiments had a
diameter of 40 cm and a length of 130 cm with 28mm mesh size. For shaking motion of
model codend round canvas disk (PP canvas, Ø 41cm) was attached at the rear circle ring
with over hanging state forming half sphere as biased position. The model cod end was set
up in the outer channel of the circular water tank under flow velocity 0.6 m/s and 0.8 m/s. In
filed towing experiments the proto cod-end perimeter was consisted of front stainless steel

ring (1.5 m diameter) and to extend 8.2 m with diameter 1 m at the end. For shaking motion
circular canvas (1.5 m) was attached at the rear end of the codend. Then shaking motion of
the codend during towing can be detected by depth difference by mini DST-sensor between
front and rear codend and also observed by underwater video camera under towing speed
2.4 and 3.4k’t respectively. The ratio of moving distance as an amplitude ranged about
0.50.8 of rear diameter of the model codend and shaking period ranged 2.33.8 s in model
test. The shaking amplitude of the shaking codend with fluttering net panel at flow velocity
0.8 m/s was a little greater than at flow velocity 0.6 m/s whereas the shaking period at flow
velocity 0.8 m/s was a little shorter than at flow velocity 0.6 m/s. In field experiments the
period of shaking motion of the codend was 74 s and the amplitude ratio 0.50.2 without
any significant difference between towing speed. The shaking amplitude in field experiments
was equal or less than in tank test and the shaking period in field experiments was 2 times
longer than in tank test. The shaking motion of the codend as fluttering effect or sieving
effect could be disturb fish to keep visual object leading to erratic response, approaching to
net wall and then high probability to escape through mesh especially on juvenile fish.
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The fisheries of the Philippines are in poor condition due to overfishing and habitat
destruction. The National Fishery Act of 1998 banned the use of fine mesh nets unless they
are used to catch fish that are naturally small as adults. In some coastal areas of the
Philippines stationary lift nets locally known as “New Looks” have proliferated. These units
use large fine mesh nets to catch fish at night attracted to lights. The characteristics of the
catch from these units have never been studied. This study was initiated to get an idea if the
New Looks are catching primarily fish that are small as adults. New Looks were visited and
sampled 19 times including 35 total hauls from January until June 2007. The fish catch was
weighed and fish were identified and measured. Over 60 species were identified and each
fish was classified as adult or juvenile based upon the 95% confidence interval length for

mature fish of that species. It was found that 46% of the catch on a number basis was
juvenile while 70% of the catch on a weight basis were fish other than those naturally small
as adults (non-targeted). During our study period, 68% of the non-targeted large species of
fish were juveniles on a number basis. It is concluded that during this study period the
primary component of the catch on a weight basis was non-targeted large-as-adult fish
species and most of these fish are juveniles. This is an alarming finding because these units
are allowed to use illegal fine mesh nets based upon the exemption that they are fishing for
naturally small-as-adult fish. The Philippine Government and Local Government Units should
consider regulating these lift nets to prevent additional negative impact on its overall fishery.
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Mechanized fishing operations are dependent on fossil fuels which are non-renewable and
releases high levels of carbon dioxide to the atmosphere contributing to green house effect.
Trawling is the most energy intensive fishing activity which consumes nearly 5 times more
fuel compared to passive fishing methods such as long lining and gill netting and over 11
times more fuel compared to purse seining for every kilogram of fish produced. Out of a total
of 4722 mechanized boats operating from Kerala, trawlers constitute around 78%, i.e., 3678
boats. The total marine fish landings of Kerala has been estimated to be 7.43 lakh tonnes in
2011-12, with the major resources being oil sardine (43.3%), Indian mackerel (9.7%) and
threadfin breams (9%). In the year 1980, the Government of Kerala introduced the “Kerala

Marine Fishing Regulation Act, 1980 (KMFRA)”. Kerala has introduced trawling ban in 1988
as a conservation measure, under KMFRA. Kerala is the first state in the country to
introduce a ban on trawling during the monsoon as this is the spawning season for a large
number of fishes. Seasonal ban on trawl fisheries in Kerala, having trawlers with installed
engine horsepower ranging from 37 to 495 hp has a significant influence on energy use and
green house gas (GHG) emissions. In this paper, an attempt is made to study the collateral
benefit of 47 days trawl ban being implemented as fisheries resource management measure
in Kerala, on fuel consumption and GHG emissions.
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Trawl is one of most common fishing gear in India. It is a high energy intensive fishing method
compared to other systems. Drag of trawl gear is the power required to overcome the
hydrodynamic resistance of the gear towed at a particular speed. Drag is the main reason for
increasing the energy consumption of any gears. In the context of increasing fuel price,
reduction in drag can save more than one tone fuel per day and thereby cost. In Indian context,
it is estimated to consume about 1220million litres of fuel annually. One of the reasons for
increasing of drag is weight of the netting material, so material substitution may decrease the
drag of trawl to a large extent. From the survey conducted at Kerala, Tamil Nadu and Gujarat
areas it is known that HDPE is the material used for making trawl nets nowadays. About 70%
of the drag of the system is caused by the net. For a pelagic trawl having 32m head rope length

the drag calculated is 3440.76kg force and for a bottom trawl having head rope length 28m
drag calculated is 9111.8kg force. This study will help to find out various ways in drag reduction
and thereby energy conservation.
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This paper presents the results of the bottom trawl survey carried out in the western Black
Sea in order to determine the catch composition and seasonal distribution of the demersal
fish species. The Black Sea is a unique sea, which is considered to be world’s most isolated
sea. The Black Sea is the world largest water body containing H 2S, and its hydrogen sulfide
layer begins 150-200 meters below the surface. Therefore, the commercial fishery is carried
out mainly down to a depth of 100 m. The survey was carried out on a commercial trawler
between October 2010 and April 2011. Length of the fishing gear was about 36 m with codend mesh size of 40 mm (diamond). A total of 34 hauls were carried out at the depths
between 30 and 100 m. The fish sampling is mainly directed towards species of demersal
and benthopelagic fish. However, some pelagic species were caught. Among the total of 27
fish species were identified, 25 were osteichthyes and 2 chondrichthyes. Theses species

which were determined in the study belong to Blennidae, Bothidae, Callionymidae,
Carangidae, Centracanthidae, Clupeidae, Engraulidae, Gadidae, Gobiidae, Lotidae,
Mullidae,

Ophidiidae,

Pleuronectidae,

Pomatomidae,

Rajidae,

Scophthalmidae,

Scorpaenidae, Soleidae, Squalidae, Syngnathidae, Trachinidae, and Uranoscopidae.
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Length - weight relationships (LWR) of 1949 specimens of fish covering 3 families, 7 genera
and 8 species caught in the Sakarya River were studied.Siraz carp (Capoeta baliki), colchic
khramulya (Capoeta sieboldii), rudd (Scardinius erythrophthalmus), white bream (Blicca
bjoerkna), chub (Squalius cephalus), Prussian carp (Carassius gibelio), northern pike (Esox
lucius), and wels catfish (Silurus glanis) were collected from September 2010 to February
2012. The fish were caught by monofilament and multifilament trammel nets. The lengthweight relationships for Capoeta baliki have been reported for the first time for the Sakarya
River. Total length and weight of species (mean, maximum and minimum) were given. The
slope or allometric coefficient (b) of the functional regression between length and weight

values varied between 2.444 and 3.222 with the mean b = 2.794. All species’ length-weight
relationships were, highly, significant (p<0.001).
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Fifteen new polymorphic microsatellite loci were developed for the cuttlefish, Sepiella
maindroni. In 32 individuals representing a wild population of coastal Ningde, Fujian
province, China, the number of alleles at these loci varied between 2 and 12 with an average
of 5.86. The average observed and expected heterozygosities were 0.6917 and 0.5993,
respectively. Among these polymorphic microsatellite loci, four of them (SM2, SM19, SM40
and SM81) significantly deviated from Hardy-Weinberg Equilibrium after sequential
Bonferroni correction. All of them were in linkage equilibrium. These microsatellite loci would

be useful for evaluating the effect of releasing for S. maindroni as well as investigating
genetic diversity and population structure of the species.
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Fish fauna were investigated at the coast of Hong-do, Memul-do in August and November,
2011. Total 80 species of marine fishes, including tropical species, subtropical species and
temperate species have been observed by Scuba diving investigation and captured by the
gill net and kiddles at 5 stations on the Islands of Southern area of Geje-do. Fish fauna
composed 39 tropical species, 14 subtropical species and 27 temporal species (total 80
species) in this study which indicates the stations is influenced by warm current at August
and November. Habitat characteristics were also recorded with fish species diversity at the
stations for the long term monitoring at each stations.
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In Cambodia, inland fisheries make a major contribution to rural livelihoods and household
welfare but this is not well reflected in national strategies since the specific role of fish has
never been comprehensively quantified. We present here the principles and the
methodology of an assessment of the economic and welfare values of fish in Cambodia.
This project uses a welfare approach to measure the role of capture fisheries in rural
livelihoods at the household level. The methodology blends elements of standard socioeconomic surveys with components from the Sustainable Livelihoods Approach. This
approach is based on the assessment, through questionnaires, of five main indicators of
household welfare and sustainable livelihoods: i) wealth (income by activity, capital and
assets), ii) nutrition (composition of the diet), iii) shocks and resilience (income and
expenditure shocks, food insecurity and coping strategies) iv) labour (occupations, individual
involvement by gender and age group) and v) health (indicators and access to care). The
first of four rounds of surveying has begun, using a sample of 730 households in 32 villages
across 12 provinces in Cambodia. Households will be tracked over a period of two years to
account for the seasonal nature of fishery activity and its subsequent impact on rural
livelihood strategies and household welfare. This project will allow for a dynamic study of
livelihood portfolios and the quantification of the absolute and relative contribution of capture
fisheries to household welfare. It will be the first time that the relative role of fish and fishing
are compared to that of other resource-based livelihoods and off-farm activities in a Mekong
country.
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Ecosystem dynamics of small pelagic fishes in the southern waters of Korea are simulated
with climate change and fishery management scenarios using Ecopath with Ecosim (EwE)
model. Climate change-induced water temperature scenarios are given by NOAA
Geophysical Fluid Dynamic Laboratory model experiments. The model is applied to the
spatially-refined eastern Asia waters, with boundary condition obtained from IPCC A1B
scenario. Three fishery management scenarios are given equal, double, and half the level of
efforts averaged over last 10 years. The EwE model is executed with particular focus given
to the lower trophic levels of phytoplankton, zooplankton and small pelagic fishes. The model
results show that biomass changes are dynamic depending upon the climate and fishery
management scenario.
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Ghrelin is a novel 28-amino-acid-peptide isolated from the rat and human stomach. Ghre- is
prefix of Ghrelin means ‘grow’ and that is involved in the regulation of many physiological
functions including the regulation of growth hormone secretion and food intake in mammals.
As in mammals, ghrelin mRNA is mainly expressed in the gut of fish. Ghrelin is involved in
the regulation of a number of physiological functions, including the secretion of growth
hormone (GH) and prolactin (PRL) in fish (Kaiya et al. 2003). Eel ghrelin is a 21 amino acid
(a.a.) peptide and the first 7 amino acids of eel ghrelin exhibit 100% sequence homology to
those of mammalian ghrelins (Kaiya et al. 2003). Although eel ghrelin has already been
identified (Kojima et al. 1999) and the distribution of ghrelin have been observed in the
Japanese eel stomach (Kaiya et al., 2003). Here we want to know the ghrelin distribution in
eel larva and metamorphosed glass eel used immune-histochemistry method with human
ghrelin antibody. The positive reactions were observed in spinal cord, mucinouse pouch, and
skin of eel larva. Moreover, predominant immune-positive reactions were observed at
vascular system including heart, spinal cord, hypothalamus, centrum and skin of
metamorphosed glass eel. From the results, we just discussed about ghrelin positive
reacting tissue and the function at eel larvae in several stage of day post hatchery (dph) and
at metamorphosed glass eel.
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Worldwide, species disappear at rapid spead due to the loss, pollution, or selected harvest
of the natural environment. If the current rate of species extinction continues, then more than
a quarter of the global biodiversity in terms of larger organisms will become extinct in the
next century. Trends in Korea seem not to be different from such global trends. One other
reason for organismic extinction worldwide and in Korea is the introduction or unintended
invasion of alien species. In the freshwaters of the Korean peninsula, there were 27 bony
fish species introduced in the last decades for aquaculture and for the enhancement of
fishery resources. Most important are larger mouth bass, bluegill, Japanese crucian carp,
and Israeli carp that were completely adopted to the local ecosystems. Whereas grass carp,
silver carp, channel catfish, rainbow trout, and Nile tilapia occasionally appeared but not
became widespread. Larger mouth bass, bluegill, and the Japanese crucian carp were
widely distributed in the Korean freshwater ecosystems and were utilized for sport fishing
and as an aquatic food resource. When investigating the genetic diversity of Korean
populations of larger mouth bass, bluegill, and Japanese crucian carp, their genetic diversity
between populations was found to be surprisingly low. Among the introduced fish, larger
mouth bass and bluegill turned out to be ecological harmful since they affected the
indigenous and largely endemic freshwater fishery resources and aquatic ecosystems by
their predation on and competition with native fish species. We investigated the biology and
ecology of the more harmful larger mouth bass and bluegill, and suggested management
strategies including a plan for their elimination. In the case of larger mouth bass
management, we attempted its elimination by the installation of artificial spawning beds,
capturing adults and mass capturing of schooling fries. In the case of bluegill, we applied
capturing by the three forked net, using natural enemies such as mandarine fishes, installing
artificial spawning beds, mass capturing of schooling fries. We also provided a management
manual that included the elimination of introduced fishes and evaluated our results with
findings worldwide.
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Perkinsus is a protozoan parasite responsible for mass mortality of the Manila clam
Ruditapes philippinarum in Korea, Japan, and Spain. Since the first description of Perkinsus
olseni infection in Manila clam and Venus clam in Korean water, several studies have
reported spatio-temporal variation of this parasite. In the present study, we describe for the
first time Perkinsus sp. infecting the variegated carpet shell Ruditapes variegatus distributed
in Jeju Island, Korea and the infection was confirmed by histology, Ray’s fluid thioglycollate
medium assay (RFTM), and molecular analysis of internal transcribed spacer region (ITS).
Histology revealed that clams were lightly infected with this parasite, which was
characterized by an eccentric vacuole containing signet-ring trophozoites infecting
connective tissue of the digestive tubules. The prevalence of this parasite ranged from 5 to
20% in 2007 and 2011. The mean infection intensity was 3,360, 8,315 and 13,239 cells/g gill
tissue wet weight in April, November 2007 and 2011, respectively. Analyses of nucleotide
sequences of ITS region indicated that the Perkinsus sp. found in R. variegates is identical
to those of P. honshuensis reported from Japan. It was noticeable that in Japan, the host
organism P. honshuensis was Manila clam, Ruditapes philippinarum but in this study, P.
honshuensis was identified in the variegated carpet shell, R. variegates.
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Hyotissa hyotis is distributed throughout the Indo-Pacific and Eastern Pacific regions,
commonly occurring in the shallow rocky subtidal zone and in coral reefs. This species has a
large edible adductor muscle (AM), similar to scallops or penshells, enabling it to be
commercially important in the Central-Eastern Pacific. This species is considered to be a
potential candidate species for the future shellfish aquaculture development in Jeju Island off
the south coast of Korea. Despite its importance, limited information is available for its
growth and reproduction. In the present study, we first examined the annual reproductive
cycle and biochemical composition of H. hyotis collected at Seogwipo on the south Jeju
Island, from December 2010 to January 2012. Histology revealed that oysters were fully ripe
in August, and spawning activity was observed from September to November, with a peak in
October. The seasonal fluctuation of the AM weight in proportion to the body mass varied
from 50.4-63.1% of the tissue dry weight. Total protein, carbohydrate, glycogen and lipid
level in the AM and remaining soft tissue were analyzed. Protein was the main constituent of
both tissues, which varied annually 369.8-435.3 mg/g in the remaining soft tissue and 397.2445.4 mg/g in the AM. Carbohydrate and glycogen in the AM decreased during active
gametogenesis, whereas those in the remaining soft tissue increased. Total carbohydrate
and glycogen contents in the AM were much higher than those of the remaining soft tissue,
ranging 48.9-107.0 mg/g in the AM and 9.5-22.0 mg/g in the remaining soft tissue. The
annual total lipid contents varied 65.8-114.0 mg/g in the remaining soft tissue and 40.7-102.3
mg/g in the AM. These results revealed that the oyster H. hyotis stored carbohydrate and
glycogen in the AM as an energy source and utilized them during gametogenesis. In this
study, we first report of the annual reproductive cycle and seasonal changes in the
biochemical composition of H. hyotis in Korean waters, and it could provide useful
information for the future aquaculture development.
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INVERTEBRATES ASSOCIATED WITH THE ENCRUSTING CORAL
ALVEOPORA JAPONICA EGUCHI 1968 (PORITIDAE GRAY, 1842) IN JEJU
ISLAND OFF THE SOUTH COAST OF KOREA
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Alveopora japonica, is an encrusting coral which has a relatively restricted range, being
found only in Jeju Island in Korea, southern Japan, Taiwan, and a small area on the eastern
China coast. A. japonica is a high latitude coral with its northernmost range on the Boso
Peninsula in eastern Japan. Although corals in many regions are threatened, A. japonica in
Jeju Island is rapidly extending its range. In the spring of 2012 an underwater survey was
conducted at Keumneung on the north Jeju to survey spatial distribution of this species. A
large number of mollusks, accompanied by other organisms, was discovered inhabiting the
base of A. japonica colonies. A total of twenty-four mollusk species, predominantly bivalves,
was obtained. Most of the bivalve species were those that attach themselves by a byssus to
the substrate or nestle in crevices. The irregular base of the coral encrustation provided an
ideal habitat for byssal attachment and nestling. The remainders of the bivalves were borers
in corals or other calcareous substrata. The six gastropod species belonged to several
families. The bivalves belonged mainly to the subclass Pteriomorpha, which includes many
species which are cemented or byssally attached to the substrate. The dominant bivalve
families were the Mytilidae, Arcidae, Spondylidae, and Chamidae. The gastropod species
were mainly in the Trochidae and Turbinidae. The dominant species in this assemblage was
the boring mytilid Leisolenus lischkei Huber, 2010 (=curta) with 98 specimens, followed by
Barbatia stearnsii (Pilsbry, 1895) with 57 specimens. The gastropods were all rock dwellers,
mainly subadults, and were few in number. The crevices under the coral may have provided
a suitable habitat for protection from predators. Almost all the bivalves, as well as the
gastropods, were smaller in average size than normal size ranges, possibly because of the
restricted habitat they occupied. The other invertebrates comprised the holothurians
(Synaptidae sp.), echinoderms (Ophiuridae sp. and Ophiactidae sp., and one species each
of the polychaete families Serpulidae and Polynoidae. Among the crustaceans, there were
two crab species, Actaea sp. and Xanthidae sp., and a snapping shrimp, Alpheidae sp.
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These were small organisms that could shelter in the crevices at the base of the coral where
protection and food were readily available. Other studies have demonstrated that coral
bases provide a suitable habitat for many types of invertebrates. Further surveys of A.
japonica distribution in Jeju Island may yield other invertebrate species.
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STATUS AND PERSPECTIVES OF THE SEASONAL FLOODED FISHERIES
IN THE MEKONG DELTA
VU Vi An
o
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anria2@yahoo.com

Mekong Delta in southern Vietnam covers 40.548km2 (12.25% of the nation) with 17.33
million of people (19.73% of the nation). It is one of the most important fishing habitats of
Vietnam territory. Both capture inland and marine fisheries produced about 1,035,594
(41.38% of the territory). Mekong Delta accounts for over 70% of total inland production of
the country. Inland fisheries are characterized by small-scale fisheries and play an important
role in terms of household consumption and livelihoods for local and nearby people,
especially for the poor who depends on these fisheries resources. However, inland
production tends to decline over years. Local fishers also claimed that their daily catch is
decreasing and value of their catch is lower. As a result, MRC Fisheries Programme
cooperates with Research Institute for Aquaculture 2 to monitor fish abundance and diversity
in the Mekong Delta since 2006 to support valuable information on fisheries resources for
fisheries management directors and also decision makers. In this study, there are 12 fulltime gill-net fishers in the freshwater seasonal flooded areas in the Mekong Delta to record
their daily fish catch. A monitoring form as a logbook was recorded all fishing information on
a daily basis such as fishing habitat, catch by species, fishing effort and tide condition.
Moreover, a photo flipchart, scale and measuring board were also provided to the fishers.
The fishers at first were trained on how to measure length of fish, identify fish and record all
required fishing information in the form. In addition, a database was designed to store and
maintain

data

collected

by

fishers.

This

paper

presents

trends in relative fish abundance and biomass indices including intra-annual and inter-annual
variation. Moreover fish diversity and changes in catch by feeding types and trophic levels is
also described. In addition, relationship with hydrological parameters is also explored. These
findings are useful for decision makers in fishery management and water development in the
region.
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PS9-15
MONITORING ON FISH LARVAE AND JUVENILES RESOURCES
IN THE MEKONG DELTA
Nguyen Nguyen Du and Nguyen Van Phung
Department of Inland Capture Fisheries, Research Institute for Aquaculture No.2
didzu72@yahoo.com

Many white fish species inhabiting the Lower Mekong Basin spawn larvae upstream and
larval fish drift in current downstream.

Monitoring fish larvae abundance (density) and

diversity (richness) in the drift provides a means of monitoring the status of fisheries
resources in the basin and to generate information that can be used to build models to
forecast the likely impact of basin development activities on them. With technical and
financial support from the MRC Fisheries Programme, fish larvae densities in the Mekong
and Bassac Rivers close to the Vietnam-Cambodian border were sampled on a daily basis
between 20th June 2007 to 30th September 2012 at low tide using both “Bongo net” and “bag
nets”. Samples were stored in plastic jars containing 70% ethanol for later identification and
analysis at the Research Institute for Aquaculture No. 2, Ho Chi Minh City. The total of 7,525
samples, containing 5,272,346 individual fish larvae were taken. 198 species belonging to 39
families and 13 orders were recorded from those samples. Of all species recorded, 162
species were reported in Bassac River and 182 species in the Mekong River. The most
abundant species belonged to the family of Cyprinidae. Variation of larval fish densities show
a decreasing trend with fluctuation the over the study period from 2007 to 2011 with 192
individual per 1,000 m3 of water in 2007 to 17 individual per 1,000 m 3 water in 2011.
However, density of fish larvae in 2012 was suddenly increased with 912 inds /1,000 m 3
water.
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LEE TRAP FISHERIES MONITORING IN SOUTHERN OF LAO PDR
Douangkham Sinhanouvonga and Vannaxay Soukaseumb
Deputy Director of Living Aquatic Resources Research Centre (LARReC), Lao PDR
(douangkham_s@yahoo.co.uk)
Vaanaxay75@yahoo.com

In the Mekong River important fish migrations take place during the wet-season from
early May to September. This paper presents the results of monitoring the catches of
grid traps in the Hoo Som Yai channel, which is one of 18 channels of the so-called
Khone Falls estuary in Southern Lao PDR and their contribution to understanding
fish movements and migration patterns. The study started in 1994 with support from
International Development and Research Centre of Canada and the Fisheries
Programme of Mekong River Commission. The aim of study was to obtain an
overview of fish movements in relation to changes in local hydrological conditions
and gather information on general biology of fish species at the time of migration.
Research was carried out in close cooperation with local artisanal fishers using
specialized bamboo grid traps (Lee trap) set into rapids. Fish movements at the
Khone Falls are bi-directional, but mainly in an upstream direction. Upstream
movements are dominated by catfishes (Pangasiidae and Siluridae) and
downstream movements are anecdotally reported to be dominated by a group of
mainly small Cyprinid species. Two Pangasid catfishes, Pangasius conchophilus and
Pangasius larnaudiei, form the mainstay of fishery in study area. Hydrological
conditions were recorded during the research and related to standardized catch per
unit effort. Large numbers of juvenile P. Conchophilus appeared to be making a
direct type of migration, perhaps for dispersal and /or feeding. Fish movements at
the Khone Falls appear to depend on local hydrological conditions.
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FISH AND FISHERIES OF THE MEKONG RIVER BASIN- UPDATED
INFORMATION
So Nam
Fisheries Programme, Mekong River Commission Secretariat, Phnom Penh, Cambodia
sonam@mrcmekong.org

The inland fisheries of the Mekong River Basin, among the largest in the world, are of
enormous importance to more than 60 million people who live in the Lower Mekong basin
(LMB). In the river basin where 70% of communities are rural rice farming and fishing are
the main occupations for most people. Fisheries resources, including fish and other aquatic
animals (OAAs) provide a vital contribution to regional food security and nutrition, cash
income and employment, and have strong cultural and religious significance. In the low land
areas of the LMB, protein from fisheries resources ranges from 47% to 80% of the total
intake of animal protein. The Mekong River has the highest fish biodiversity in the world after
the Amazon River. There are about 850 freshwater fish species recorded from the Mekong
River Basin (a total that includes some undescribed species of uncertain status), with a total
estimate of about 1100 if the possible coastal or marine visitors are included. These can be
grouped according to their ecology and migration patterns into (1) black fish, with limited
lateral migrations from the river onto floodplains and no longitudinal migrations upstream and
downstream; (2) grey fish, not spending the dry season in floodplain pools but not
undertaking long distance migrations; and (3) white fish, undertaking long distance
migrations, in particularly between lower floodplains and the Mekong mainstream. A large
proportion of total fish catch in LMB is dependent on highly migratory fish species (i.e. the
white fish). Interestingly, the Mekong River hosts a significant proportion of endemic fish
species (> 20%). The current total catches and production from Mekong fisheries (including
aquaculture) amount to about 3.9 million tonnes, of which about 2.3 million tonnes are from
capture fisheries. Total first-sale value is of the order of US$3.9-7.0 billion per year. It is
noted that a significant part of the catches is consumed directly by households, thus directly
contributing to rural peoples’ subsistence and without appearing in national accounts. Inland
fisheries do however make significant contributions to the monetised economies of all four
riparian countries. Fisheries accounts for nearly 12% of Cambodia’s GDP, and fisheries
value in Lao PDR is equivalent to 7% of the country’s GDP. Although proportionally less
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important, the Mekong fishery sectors in Thailand and Viet Nam add well over US$750
million to the economies of each country annually.

PS9-18
FISH LARVAL DRIFT MONITORING IN THE MEKONG AND TONLE SAP
RIVER IN CAMBODIA
Tharith CHEA1, Peng Bun NGOR2, Phen CHENG, Khim KAING
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Many Mekong fish species spawn in the beginning of and during the flooding season. Fish
larvae and fry drift downstream in the current of the Mekong River and its tributaries to
floodplains. Seasonal variation in quantity of fish larvae drifting downstream is believed to
replenish adult stocks and thus have a signficant influence on fish yield. In addition, the size
of fish larvae could provide an important indicator to assess the age of larvae and thus the
upstream spawning habitats of key species. MRC Fisheries Programme in close cooperation
with the Inland Fisheries Research and Development Institute of the Fisheries Administration
has been supporting fish larvae drift monitoring in Cambodia for almost 10 years. The
monitoring takes place in two locations: one on the Mekong River (N: 11°34’19”; E:
104°56’26”) and the other on Tonle Sap River (N: 11°34’38”; 104°55’52”) in Phnom Penh. In
monitoring fish larvae drift, a bongo net with 1-metre diameter and a 1-mm mesh size was
used. The bongo net was equipped with a flow meter to measure the volume of filtered
water. It was set 2 m from the water surface of the river and 20-30 m from the riverbank to
sample fish larvae on a daily basis in the flooding season (May/June-September) based
upon repeated 30-minutes sampling at 6:00, 12:00, 18:00 and 24:00 hours. Larvae samples
were removed from the cod-end of the net, preserved in 8% formalin and subsequently
identified to the lowest taxonomic level. Overall, the peak period of fish larval drift takes
place between week 3 of June and week 2 of July. Annual quantity of fish larvae drift
recorded fluctuates considerably between years with slightly decreasing trends from 2004
onwards. At least 204 species belonging to 40 families of fish larvae have been identified in
both rivers over the study period. High abundance of fish larvae belonged to the families of
Cyprinidae (80 species), Siluridae (14 species), Cobitidae (13 species), Gobiidae (10
species) and Pangasiidae (10 species). Cyprinid larvae, Cirrhinus spp., were the most
abundant larvae, contributing around 86% to total larvae quantities in the samples. Other key
species, but less abundant in the larvae drift are Pangasius bocourti, Pangasianodon
hypophthalmus, Pangasius macronema and Pangasius spp. The estimated mean length of
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Cirrhinus spp. larvae was around 5 mm equivalent to a 7-day old larvae, and 6-14 mm for
Pangasius spp., equivalent to 13-day old larvae. If these larvae drifted passively with the
flow 0.55 m/s, then larvae of Cirrhinus spp. drifted approximately 200-300 km upstream from
the sampling locations. Likewise, larvae of Pangasius spp. could have drifted approximately
400-600 km. The spawning ground could be situated in Siem Bok or Thala Barivat Districts
of Stung Treng Province, northern Cambodia. These findings are important for informing
water development initiatives and managing basin-wide fisheries resources. For instance, if
a large section of the river is impounded, downstream dispersal of drifting eggs, larvae and
juveniles is inevitably disrupted. This eventually could affect adult stocks and annual fish
yield.
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FISH ABUNDANCE AND DIVERSITY MONITORING IN THE LOWER
MEKONG BASIN
Peng Bun NGOR*, Putrea SOLYDA, Sinthavong VIRAVONG, Renu SIRIMONGKONTHAWORN and
An VU VI
MRC Fisheries Programme
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The freshwater fisheries of the Mekong River Basin are amongst the largest fisheries
in the world. Around 1,200 fish species are estimated in the Mekong of which about
850 species have been recorded. The fisheries produced about 3.9 million tonnes in
2008 of which 1.9 million tonnes were from capture fisheries and 2 million tonnes
from aquaculture. The annual economic value of the fisheries was estimated at
around US$3.9–7.0 billion in the Mekong region. While the Mekong basin fisheries
are very important for food security, fishers often state that their daily fish catches
are declining, fishes captured become –over time - smaller in size and large-sized
predatory species become scarcer in terms of its relative abundance to other
species. Though data and information to support this statement are still lacking, the
decline in fish catches is attributed to the increase in human population and, thus,
the number of fishers, changes in habitats, hydrology and water quality as a result of
infrastructure development in the Lower Mekong Region. MRC Fisheries Programme
has been supporting fisheries monitoring of abundance and diversity since 2003.
The study involves the recording of daily fishers’ catches along the Mekong River in
the four member countries: Cambodia, Lao PDR, Thailand and Viet Nam. The study
is implemented in close cooperation with fisheries line agencies in the four member
countries. It intends to monitor fisheries yield indicators (fish catch, species
abundance and diversity) in the LMB which contributes to the interpretation of the
status and trends of basin-wide capture fisheries as well as to the assessment of the
effects of water management and basin development activities. For this study,
around 60-80 highly experienced fishers have been involved in recording their daily
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fish catches in at least 20 monitoring sites in the LMB. To facilitate the data collection
process, a logbook in riparian languages was designed and a photo flipchart
containing more than 170 common fish species was prepared. Equipment including
scales and measuring boards were provided to fishers. All fishers were trained on
how to use the logbook, identify fish species and measure fish weight and length etc.
Fishers were also trained on sampling and sub-sampling techniques which could be
applied for large fish catch in the peak season. Key data items recorded include
actual fishing hours, total catch weight, catch weight by species, habitat types, fork
lengths of the largest individual fish by species found in the catch, fishing gear
dimensions and other environmental parameters which may affect the fishers’ daily
catch rate. A regional database was designed to store and maintain data collected
by fishers. This paper presents key findings related to seasonal changes in the use
of fishing gears in terms of types, sizes and habitats. Trends in fish catch (CPUE),
fish species abundance and diversity and maximum length frequencies in all
monitoring sites during the last 10 years will be described and presented. Changes
in catch by feeding types and trophic composition will also be explored. Further,
correlations between fish catches and some key parameters such as hydrology or
tidal regime in the Mekong Delta will be analyzed and reported. These findings are
important for both informing water development initiatives and managing basin-wide
fisheries resources.
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Assessment of barriers to fish migration in Nam Kam River was conducted by sampling fish
that can migrate through the fish ladders and sampling fish in front and behind all of 5 water
gates in Nam Kam River namely Surassawadee, Nong Bueng, Na Kham, Na Koo and
Thoranit Naruemit during April-November 2012. The data on fish which can pass through the
fish ladders and found along Nam Kam River were analysed for fish species, total weight,
and total number of fish at day time and night time migration periods. The results showed
that there were 24 families, 104 species of fish along the Nam Kam River but only 95
species (511,094 fish) migrated through fish ladders. The total number of species and total
number of fish which passed through 5 water gates were 44 species (234,540 fish) at
Surassawadee water gate, 10 species (1,048) at Nong Bueng water gate, 16 species (4,772
fish) at Na Kham water gate, 8 species (932 fish) at Na Koo water gate and 83 species
(316,882 fish) at Thoranit Naruemit water gate. The average number of fish which migrated
through fish ladders per day was 10,661, 524, 1,193, 466, and 10,222, respectively. The
common species which migrated via the fish ladder at Surussawadee water gate was
Rasbora argyrotaenia (31.42%), Rasbora argyrotaenia at Nong Bueng water gate (65.00%),
Rasbora argyrotaenia at Na Kham water gate (44.73%), Mystus mysticetus at Na Koo water
gate (37.24%) and Sikukia gudgeri at Thoranit Naruemit water gate (29.08%). Sampling of
fish in front and behind all 5 the water gates found 71 species, while there were 9 fish
species that could not migrate via fish ladders i.e., Pangasius larnaudii, Clarias
macrocephalus, Clarias gariepinus, Nandus nandus, Wallago attu, Parachela williaminae,
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Yasuhikotokia lecontei, Macrognathus siamensis and Labeo rohita. There were 2 migration
periods; the first period was during May and June and the second period was in September.
During the first period, it is found that migration occurred through all 5 fish ladders but the
highest number of fish was found at Thoranit Naruemit water gate. Most of fish which
migrated through the fish ladders at this period were fully matured and ready for spawning.
At the second period the highest number of fish was found at Surassawadee water gate,
most of fish were adult but were not fully mature.

500

PS10-2
DIETARY ADMINISTRATION OF SODIUM ALGINATE ENHANCED THE
IMMUNE RESPONSES, AND DISEASE RESISTANCE OF TAIWAN
ABALONE, Haliotis diversicolor supertexta
Chin-Chyuan Chang* and Winton Cheng
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Pingtung, Taiwan 91201, Republic of China
changcc@mail.npust.edu.tw

The non-specific immune parameters including the total hemocyte count (THC),
phenoloxidase (PO) activity, respiratory bursts, superoxide dismutase (SOD) activity,
phagocytic activity, and clearance efficiency to Vibrio parahaemolyticus by Haliotis
diversicolor supertexta were determined when the abalone (4.5 ±0.4 g) were fed with the
diets containing sodium alginate at 0, 1.0, 2.0, and 3.0 g kg -1; meanwhile, the survival rates
of the abalone against V. parahaemolyticus infection were also evaluated. The abalones fed
a diet containing sodium alginate at 2.0 and 3.0 g kg -1 for 14 days had significantly higher
survival rates than those fed the control diet after challenging with V. parahaemolyticus. The
relative survival percentages of abalone fed the 1.0, 2.0, and 3.0 g kg -1 sodium alginatecontaining diets for 14 days were 16.1%, 40.0%, and 48.0%, respectively. The SOD, and
phagocytic activity and clearance efficiency to V. parahaemolyticus infection of the abalone
fed the 2.0 and 3.0 g kg -1 sodium alginate-containing diets were significantly higher than
those fed the 1.0 g kg -1 sodium alginate diet and control diet for 7 days. The PO activity,
respiratory bursts, SOD activity, and phagocytic activity and clearance efficiency of V.
parahaemolyticus of abalone fed the sodium alginate containing diets at 1.0, 2.0, and 3.0 g
kg-1 were significantly higher than those of abalone fed the control diet for 14 days. It was
concluded that sodium alginate can be used as an immunostimulant for abalone through
dietary administration to enhance immune responses of abalone and resistance against V.
parahaemolyticus, which were related to the dose and timing of administration.
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LOW-VALUE FISH USED AS FEED IN AQUACULTURE WERE A SOURCE
OF FURUNCULOSIS CAUSED BY Aeromonas salmonicida
Shin-Young Choi*, Chun-Sub Kim*, Myung-ju Oh*, Do-Hyung Kim*
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Many Korean rockfish farms (Sebastes schlegeli) have suffered from a disease causing high
mortalities, since outbreaks of furunculosis first occurred in 2008. The aims of this study
were to investigate a causal agent of the disease and the epidemiological aspects of its
occurrence. Rockfish and low-value fish used as feed were sampled and examined for
isolation of the causal agent of the disease. All isolates derived from the rockfish were non
pigmented, slow-growing bacteria, which were characterized as atypical Aeromonas
salmonicida. In particular, vapA gene sequences of the isolated bacteria were most closely
related to A. salmonicida. Some of the sampled low-value fish, including big head croaker,
Japanese anchovy, and Konoshiro gizzard shad, were infected with atypical A. salmonicida.
In this study, a total of 22 isolates of A. salmonicida were each partially resistant to
amoxicillin and to oxytetracycline and trimethoprim/sulfamethoxazole. The mean value
generated by normalized resistance interpretive (NRI) analysis for florfenicol was 36.4 mm
with a standard deviation (SD) of 2.3 mm. Using a 2.0 SD limit, the wild type cut off value
was ≥32 mm, indicating that our isolates were all classified as wild type strains. This study
indicates that low-value fish used as feed in the rockfish farms are a key source of
furunculosis, which may cause continuous disease incidence since the first outbreaks.
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EFFECTS OF THREE MICROALGAE SPECIES ON THE IMMUNE
RESPONSES OF HARD CLAM, Meretrix lusoria
Su-Mei Chen* and Chen-Huei Huang
Department of Aquatic Bioscience, National Chiayi University, Taiwan
smchen@mail.ncyu.edu.tw

The hard clam, Meretrix lusoria, is the most commercially important culture species of
bivalve in Taiwan. Clams are filter-feeding animals. The phytoplankton which contained
different compositions and levels of fatty acids were the major food sources of bivalve. Three
microalgae species, Chaetoceros muelleri, Tetraselmis chui, and Isochrysis galbana were
selected as feed to evaluate the immune responses of hard clam, M. lusoria after 8 weeks
feeding trial. The clearance efficiency against pathogen Vibrio alginolyticus was significantly
higher in clams fed C. muelleri and T. chui than in clams fed I. galbana. Besides, hemolymph
protein content of clams fed C. muelleri and T. chui were higher than clams fed I. galbana.
However, the adhesion index of clams fed T. chui was lower significantly than clams fed C.
muelleri and I. galbana. No significant difference was found in THC, PO activity and
phagocytosis of clams fed different microalgae diet.
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ECTOPARASITIC FLUKES (PLATYHELMINTHES: MONOGENEA) FROM
MARINE FISHES OF KOREA
B. A. Venmathi Maran*, Sung Yong Oh, Soon Kil Yi, Jung-Goo Myoung
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Ansan, Seoul 425-600, Korea
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In Korea, the study on monogeneans (Platyhelminthes) is limited, although, fishes are
frequently encountered with severe infection of flukes or worms. Hence, some of ranched
and wild fishes collected from Tongyeong marine living resources research & conservation
center, southern part of Korea were screened to study the infection of monogeneans. Three
ranched and one wild fish hosts were found with the infection of monogeneans consisting of
five genera including seven species from five different families. They are: (1) Anoplodiscus
spari (Yamaguti, 1958) (Anoplodiscidae) from the fins and body surface of blackhead
seabream Acanthopagrus schlegelii schlegelii (Bleeker); (2) A. tai Ogawa, 1994 from the fins
of red seabream Pagrus major (Temminck & Schlegel); (3) Benedenia hoshinai Ogawa,
1984 (Capsalidae) from the fins and body surface of barred knifejaw Oplegnathus fasciatus
(Temminck & Schlegel); (4) B. sekii (Yamaguti, 1937), Meserve, 1938 from the body surface
of P. major; (5) Choricotyle elongata (Goto, 1894) (Diclidophoridae) from the gills of P.
major; (6) Haliotrema kusafugu Klassen, 1983 (Ancyrocephalidae) from the gills of wild grass
puffer Takifugu niphobles (Jordan & Snyder); (7) Udonella fugu Freeman & Ogawa, 2010
(Udonellidae) hyperparasitized on the body of parasitic copepod Pseudocaligus fugu
(Yamaguti, 1936) (Caligidae) infecting T. niphobles. All reported monogeneans are hostspecific and considered as a first record of infection on marine fishes of Korea. Severe
infection could lead to cause secondary infection which in turn could elicit disease in fish
farms. Hence, it is imperative to study the life cycle of these monogeneans and its biological
control.

504

PS10-6
SUPPRESSION OF VIRUS SPREAD IN AQUACULTURES
*

Matthias Reichert , Sun-Hwa Jung, Hui-Chih Wang, Rainer Buchholz, Christoph Lindenberger
Department of Bioprocess Engineering, Friedrich-Alenxander-University of Erlangen Nuremberg
Campus Busan, Republic of Korea
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Within an International Collaborative R&D Program finances by KIAT (Korea Institute for
Advancement of Technology), three partners (FAU Busan, Dongseo University and amBio
Co., Ltd.) are searching for antiviral food additives for carp cultures. Carp aquacultures all
over the world – except for a few countries, like South Korea – are facing tremendous
problems regarding the Koi Herpes Virus (KHV). The KHV is an extremely infective and fast
spreading virus. Usually the outbreak occurs on sudden temperature changes in spring. A
contamination with this virus always leads to a total extermination of the affected pond. The
research on the topic of KHV is wide spread, from fast diagnostics systems over
immunization up to the re-conditioning of contaminated ponds. The goal in this research
cooperation is to find a substance which will be used as a food additive to lower or hinder the
spread of the virus infection. In earlier studies, at the mother University in Germany, antiviral
substances were found which inhibited the virus entry of human herpes virus. Moreover, the
found substances had a wide cross- effectivity on other human viruses. Staying in the same
substance class should result in finding an active substance against the KHV. The work is
split in 3 different working programs: finding and producing the antiviral substance,
establishing a cell culture based screening module which will give conclusions about the
mechanism of inhibition and the field experiments where the found substances as food
additives shall be tested. The cell culture based screening system is based on carp cell
lines. Besides the testing of the antiviral activity, information on the cytotoxicity of the
substances can be gained. The main screenings are done by visualizing a reduction of the
infectivity. Potential substances will be tested towards their activity and the mechanism of
inhibition. Virus life cycles can be divided into different phases e.g. early phase, late phase
very late phase. Those phases can be characterized by the expression of viral genes, which
will be analyzed via the mRNA contents. If an inhibition takes place, the life cycle should be
interrupted at a certain point, which can be analyzed by the described method.
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ISOLATION AND SCREENING OF KOREAN MICROALGAE CULTIVARS AS
A SOURCE OF ANTIVIRAL COMPOUND AGAINST FISH VIRUS
Nithya Vadakedath, Binod Prasad, Hyun–Jeong Jeong, General Thiyam, Man-Gi Cho*
Division of Energy and Bioengineering, Dongseo University,
San69-1, Churye-2-Dong, Sasang-Gu, Busan, 617-716, Republic of Korea

Apart from causing important diseases in humans, viruses can also infect livestock and
marine species, causing huge losses of many food species. Viral-induced infectious
diseases represent a major health threat and their effective control remains an unachieved
goal, due to the limited availability of potential anti-viral drugs. The microalgae are attractive
as natural sources of bioactive molecules since these algae have the potential to produce
these structurally complex molecules in culture which are difficult or impossible to produce
by chemical synthesis. In the last decade, the screening of microalgae for pharmacologically
active compounds has received increasing interest. However, less study has been carried
out with respect to isolation and screening of antiviral compounds-producing microalgae
strains. In this study, a total of 65 places were visited in South Korea, from where 37
samples of fresh water and 28 samples of marine water were collected. From this water
samples, more than 150 different microalgae strains were isolated and purified. Some of the
newly isolated microalgae strains were identified by using molecular and phenological tools.
A diverse range of

unicellular microalgae, such as

Chlorella, Chlamydomonas,

Synechococcus, Euglena and Navicula and several filamentous forms, such as Microspora,
Cladophora, and Binuclearia were also recorded. The identification of other cultures is in
progress. Furthermore, the examination of this isolated marine and fresh water microalgae
strains as a source of antiviral substances against fish herpes virus is also on progress.
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EFFECTS OF GINSENOSIDES ON THE BODY COMPOSITION AND
IMMUNE RESPONSES OF HARD CLAM (Meretrix luxsoria)
Min-Shan Tsai1*, Jian-Ming Chen2, Che-Chun Chen1, Su-Mei Chen1
1

Department & Graduate Institute of Aquatic Biosciences, National Chiayi University, Taiwan
2
Amersen Bioscience International. Inc. Taiwan
s1000572@mail.ncyu.edu.tw

The purpose of this study was to establish the effects of ginsenosides on the body
composition and immune responses of hard clam (Meretrix luxsoria). Clams were fed I.
galbana with different concentration of ginosenosides (0 (control), 0.01, 0.05, 0.1 and 0.2
(mg/l)) for 8 weeks. The results showed that the total hemocyte count, phagocytic activaty,
clenrance efficiency and adhesive capacity of clams fed with 0.1 mg/l of ginsenosides were
significantly (p<0.05) higher than other treatments and control group after 4 and 8 weeks.
The survival rate of clams fed with 0.01, 0.05 and 0.1 mg/l of ginsenosides were significantly
(p<0.05) higher than control group after 8 weeks, and the highest survival rate (94.2%) was
found in clams fed with 0.1 mg/l of ginsenosides. No significant (p>0.05) difference was
found in body composition, dry weight and shell length of clams between treatment and
control group, after 8 weeks. To sum, ginsenisides can stimulate the immunity and enhance
the survival rate of clams without affect its growth and body composition, and the optimum
concentration of ginsenosides is 0.1 mg/l.
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IMMUNE RESPONSE OF HARD CLAM, Meretrix lusoria FED ON THREE
MICROALGAE
Su-Mei Chen* and Chen-Huei Huang
Department of Aquatic Bioscience, National Chiayi University, Taiwan
smchen@mail.ncyu.edu.tw

The hard clam, Meretrix lusoria, is one of the important cultured shellfish in Taiwan. Clams
are filter-feeding animals. The phytoplankton is the major food source of bivalve. Three
microalgae species, Chaetoceros muelleri, Tetraselmis chui, and Isochrysis galbana with
distinct fatty acid profiles were fed to hard clam for 8 weeks to evaluate their effects on
immune response of the clam. The clearance efficiency against pathogen Vibrio alginolyticus
was significantly higher (p<0.05) in clams fed C. muelleri and T. chui than in clams fed I.
galbana. Further, hemolymph protein content of clams fed C. muelleri and T. chui were
higher than clams fed I. galbana. However, the adhesion index of clams fed T. chui was
significantly lower (p<0.05) than clams fed C. muelleri and I. galbana. No significant
difference (p>0.05) was found in THC, PO activity and phagocytosis of clams fed different
microalgae diet. The present study indicated clams fed C. muelleri and T. chui has batter
immune response than clams fed I. galbana.
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EXPRESSED SEQUENCE TAQS (ESTS) ANALYSIS OF Neocaridina denticu
lata denticulata FOLLOWING SHORT-TERM EXPOSURE TO COPPER
Jung Soo Seo, Eun Hye Lee, Eun Ji Jeon, Jee Youn Hwang, Sung Hee Jung, Jin Woo Kim,
Bo Young Jee, Myoung Ae Park
Pathology Division, National Fisheries Research & Development Institute, Korea
jsseosoo@korea.kr

Small freshwater shrimp, Neocaridina denticulata denticulata (De Haan, 1844) inhabits lentic
and lotic waters of the Asia and Pacific. Several characteristics of N. denticulata denticulata
make this shrimp a good aquatic indicator for assessing environmental pollution: small size
(2~3 cm), spontaneous interbreeding, and the absence of a metamorphosis stage during
development. In this study, we constructed a cDNA library using mRNA extracted from the
whole body of fresh shrimp (N. denticulata denticulata) and determined its EST sequence.
This is the first report profiling the transcriptome in fresh shrimp (N. denticulata denticulata).
Of the 1,296 clones sequenced, a total of 1,247 high-quality ESTs were obtained with a 96.2%
sequencing success rate. These pre-processed ESTs ranged from 100 bp to 844 bp in
length with a mean length of 695±97 bp. The clustering analysis of those 1,247 ESTs yielded
603 unique sequences, of which 205 and 398 were contigs and singletons, respectively, with
an average length of 726 bp. The top 43 cluster with the largest number of ESTs are
summarized. Of these, the most abundantly sequenced EST cluster, CL 1 (Arginine kinase
gene), accounted for 3.9% of all sequenced ESTs. To analyze expression patterns of
various genes after heavy metal stress, we treated freshwater shrimp with varying
concentrations of copper. After treatment with different concentrations of copper, gene
expression patterns of the putative biomarker were verified by semi-quantitative RT–PCR.
The results showed that EST cluster, CL1 and CL7(Cytochrome c oxidase subunit I gene),
increased highly expression level under different concentrations of copper. Especially, the
high expression of the genes encoding Arginine kinase and Cytochrome c oxidase subunit I
implied that these two enzymes might play key roles in biological biomarker by the Copper
exposure. These results suggested that cytochrome P450 related protein and arginine
kinase pathway might be a very important role in detoxicfication system of hosts.
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DEVELOPMENT OF A QUANTITATIVE DETECTION METHOD FOR VIRAL
HEMORRHAGIC SEPTICEMIA VIRUS (VHSV)
*

Jong-Oh Kim , Wi-Sik Kim, Si-Woo Kim, Toyohiko Nishizawa and Myung-Joo Oh
Department of Aqualife Medicine, Chonnam National University, Korea
jongoh.kim77@gmail.com

Viral hemorrhagic septicemia virus (VHSV) is a problematic pathogen in olive flounder
(Paralichthys olivaceus) aquaculture farms in Korea. Thus, it is necessary to develop a rapid
and accuracy diagnostic method to detect this virus. We developed a quantitative
polymerase chain reaction (PCR) method based on the gene sequence of a VHSV isolate
(FYeosu05) from Korea. We cloned VHSV N, P, M, G, NV, L gene of VHSV FYeosu05
isolate individually and designed optimized quantitative PCR primer set for each. We
selected N gene primer set among them because it has higher efficiency and is suitable to
compare with primer sets published by other researchers. We also compared our method
with a cell culture-based virus titration method (TCID50). Although many researchers
commonly use the TCID50 method to quantify VHSV, it takes almost 2 weeks to obtain a final
result. However, the quantitative PCR method developed in this study decreased
experimental time to 5 h. Detection time is one of the most important parameters in
diagnostics; thus, the PCR method developed here will be a useful tool to quantitatively
detect VHSV.
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A MIXED INFECTION OF Myxobolus episquamalis AND Myxobolus sp.
IN WILD MULLET Mugil cephalus
Wi-Sik Kim*, Jeong-Ho Kim** and Myung-Joo Oh***
*The Fisheries Science Institute, Chonnam National University, Korea
** Department of Marine Bioscience, Gangneung-Wonju National University, Korea
***Department of Aqualife Medicine, Chonnam National University, Korea,
ohmj@chonnam.ac.kr

Wild mullet Mugil cephalus with whitish cyst-like plasmodia on their scales were found near a
sewage plant in Yeosu, southern part of Korea in 2009. The cysts were mainly located on
scales and also found in the intestine. The spores from scales were oval in a frontal view,
tapering anteriorly to a blunt apex, and measured 7.2 µm (5.8-8.0) in length and 5.3 µm (4.76.1) in width. Two polar capsules were pyriform and extended over the anterior half of the
spore, measuring 3.5 µm (2.3-4.8) in length and 2.0 µm (1.5-2.2) in width. In contrast, the
spores from the intestine were ellipsoidal (length: 10.4 µm (9.0-11.9)) with a width of 8.4 µm
(7.3-10.1). The polar capsules were pyriform but did not extend over the anterior half of the
spore (length: 3.7 µm (2.5-4.5) and width: 2.2 µm (1.8-2.9)). The nucleotide sequences of
the 18S rDNA gene of the two myxosporean spores from scales and intestine showed 88.1%
identity to each other and 100% identity with Myxobolus episquamalis and 94.5% identity
with M. spinacurvatura from mullet, respectively. These results indicate a mixed infection
with M. episquamalis and Myxobolus sp. in wild mullet.
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SURVEY OF FISH VIRUSES FROM WILD MARINE FISHES IN COASTAL
AREA OF THE SOUTHERN PART OF KOREA
Wi-Sik Kim, Shin-Young Choi, Do-Hyung Kim and Myung-Joo Oh
Department of Aqualife Medicine, Chonnam National University, Korea,
ohmj@chonnam.ac.kr

A survey was conducted to investigate viral infection in 253 wild marine fishes caught in the
southern coastal area of Korea between 2010 and 2012. The samples comprised fishes from
nine orders, 30 families and 50 species. The total infection rate of viruses was 7.1% (18/253
fish), and an unknown virus, aquabirnavirus (ABV), viral hemorrhagic septicemia virus
(VHSV) and red seabream iridovirus (RSIV) were detected in nine (3.6%), seven (2.8%), one
(0.4%), and one (0.4%) of 253 fish, respectively. The detected viruses (ABV, VHSV and
RSIV) were closely phylogenetically related with previously reported viruses in Korea
compared to those in foreign countries, suggesting that the viruses may be indigenous to
Korean coastal areas, even though the origin of the unidentified virus was unknown.
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ENDOCYTIC PATHWAY IS REQUIRED FOR WHITE SPOT SYNDROME
VIRUS (WSSV) ENTRY
Li-Li Chen*
Institute of Marine Biology, National Taiwan Ocean University, Taiwan, ROC
joechen@ntou.edu.tw

The white spot syndrome virus (WSSV) has had a serious economic impact on the global
shrimp aquaculture industry in the past two decades. Although research has clarified a lot
about its genome and structure, the mechanism of how WSSV enters a cell is still unclear. In
this study to determine this mechanism, primary cultured hemocytes were used as an
experimental model to observe the process of WSSV entry because the stable shrimp cell
lines for WSSV infection are lacking. After labeling virions and endosomes with fluorescent
dyes followed by observation with a confocol microscope, the results show that the WSSV
colocalizes with early endosomes. Hemocytes are further treated with different endocytic
inhibitors, methyl-β-cyclodextrin (MβCD) and chlorpromazine (CPZ). WSSV still can be
detected in the hemocytes treated with CPZ, but not in the hemocytes treated with MβCD.
Thus, we conlude that WSSV adopts the caveolae-mediated endocytosis to enter the shrimp
cell.
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PATHOLOGICAL CHANGES IN CULTURED KOREAN CATFISH, Silurus
asotus, ARTIFICIALLY INFECTED WITH Aeromonas veronii
Jin-Do Kim, Jeong-Wan Do, Hye-Sung Choi, Jung-Soo Seo, Sung-Hee Jung, Myoung-Ae Park*,
Nam-Sil Lee**
Pathology Division, Aquaculture Research Institute, National Fisheries Research & Development
Institute, Busan 619-705, Korea
*Aquatic Life Disease Control Division, NFRDI, Busan, Korea
**New strategy Research Center, NFRDI, Busan, Korea
jdk0123@korea.kr

Aeromonas sp. Infection has resulted in high mortality in Korean farmed catfish, Silurus
asotus. Recently, a new disease showing epidermal exfoliation and muscular necrosis
occurred in cultured Korean catfish. The mortality was low but the disease caused economic
damages on catfish industry owing to loss of commercial value for sale. The authors isolated
the causative agent from diseased fish and observed pathological changes both healthy and
artificially infected fish. The causative agent from the diseased fish was identified as
Aeromonas veronii. Subsequently the authors observed daily death and pathological
symptoms of artificially infected fish with Aeromonas veronii.

Symptoms in artificially

infected fish were similar those in natural infected fishes and all fish died within 7days after
the artificial infection of the isolate. Histopathological observations revealed severe
congestion in the liver, ellipsoidal region of spleen and hematopoietic tissue of kidney. Some
bacterial aggregates with inflammatory degeneration were observed in the heart.
Inflammatory cell infiltration in the lamina propria of stomach, hardness of muscle,
congestion in intestine and epithelial hyperplasia of gill lamellae were also accompanied with
individual differences In artificially infected fish, especially skin erosion and necrotic
degeneration of muscle tissue around injected region were manifest. Desquamation and
infiltration of pigment granules at skin tissue, degeneration of hepatocytes and renal epithelia
were partially observed. However, there were not any predominant signs in digestive tube in
artificially infected fish.
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ESTIMATION OF EPIDEMIOLOGICAL CUT OFF VALUES FOR A
BACTERIAL FISH PATHOGEN
Hyun-Ja Han*, Shin-Young Choi**, Deok-Chan Lee*, Chan-Il Park***,
Do-Hyung Kim**
*National Fisheries Research & Development Institute, Busan, Korea
**Department of Aqualife Medicine, Chonnam National University, Yeosu, Korea
***Department of Marine Biology & Aquaculture, Gyeongsang National University, Tongyeong, Korea
Kimdh@jnu.ac.kr

In this study, thirty-five strains of Vibrio ichthyoenteri, which is a causative agent of bacterial
enteritis, were isolated from diseased larval olive flounder (Paralichthys olivaceus) (n=35)
taken from a hatchery located in Jeju Island. The minimum inhibitory concentration (MIC) of
nine antimicrobials was determined for each strain using the Etest or the CLSI broth
microdilution method. The MIC distributions were used to generate epidemiological cut off
values using normalized resistance interpretation (NRI). The wild type cut off values (COwt)
for OTC, ERY, FLU, NA, OXA and CFX were ≤2.0, 16.0, 1.5, 3.0, 0.5 and 0.5 mg/L,
respectively. Using these COwt values, only isolates from 2007 were treated as non wildtype (NWT) for FLU, NA, OXA and CFX. Most isolates retrieved in 2009 were categorized as
wild type (WT) for tetracycline and erythromycin. However, NRI analysis could not be applied
to three of the antimicrobials (ampicillin, amoxicillin and trimethoprim/ sulfamethoxazole);
thus, visual examinations were conducted to determine COwt. We used a limit of 2 mg/L for
both ampicillin and amoxicillin, and most strains were classified as NWT for the antibiotics,
indicating that beta-lactam antibiotics are not very efficient for the treatment of this disease.
Based

on

the

MIC

values,

V.

ichthyoenteri

seemed

to

be

sensitive

to

trimethoprim/sulfamethoxazole. The results of this study showed that the NRI-derived COwt
values for the six agents (tetracycline, erythromycin, FLU, NA, OXA and CFX) can be used
as provisional epidemiological cut off values.
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ENHANCEMENT OF NON-SPECIFIC IMMUNOLOGY OF OLIVE FLOUNDER
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2

This study is an experiment about enhanced nonspecific immune activity of olive flounder
fed fermented garlic solution (FGS) supplementation diet for three months. Nonspecific
activity of FGS and garlic solution (GS) were evaluated lysozyme activity, phagocytic activity,
NBT activity, catalase activity, SOD activity. FGS showed significantly lysozyme activity than
GS in fed with FGS to Olive flounder 1.28U/mL. In phagocytic activity measured by
Phagocytic assay of isolated phagocytic cells from olive flounder fed FGS, FGS fed with
olive flounder exhibited high phagocytic activity at 10.057 OD. Although FGS significantly
showed Respiratory burst activity of olive flounder fed FGS supplementation diet for three
months in NBT reduction assay, FGS showed the excellent nonspecific activity in NBT
reduction assay (1.638 OD enhancement activity in stimulated PMA at 540nm)., These
results suggest that FGS has a possibility to be used as potent immunostimulants addition
for fish feed.
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We first investigated the morphology and immunological activities of hemocytes of the
mussel Crenomytilus grayanus using flow cytometry and light microscopy. Three types of
hemocytes were identified in the hemolymph including granulocytes, hyalinocytes, and blastlike cells. Granulocytes were the most abundant (57.4%) cells in the hemolymph, followed by
hyalinocytes (20.8%) and blast-like cells (5.3%). Flow cytometry revealed that the
granulocytes are most active in the cell phagocytosis and oxidative activity. Hyalinocytes
also exhibited a certain level of the phagocytic and oxidative activities but in a lesser extent
than the granulocytes. In contrast, the blast-like cells showed no phagocytosis and
tremendously low oxidative activity, indicating that this hemocyte in not actively involved in
the cell-mediated immunological activity. In addition, hemocytes were subjected to acute
temperature challenges (15, 20, 25 and 30 °C) and their immune-related functions analyzed.
Our results showed that relative high temperature (25 and 30 °C) represent a stressful
condition for the mussel C. grayanus, as depicted by a low phagocytosis capacity after 4
hours exposure.
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HAEMATOLOGICAL CHARACTERISTICS OF BLACK ROCKFISH
(Sebastes schlegel) BY ENVIRONMENT
Sung Hee Jung, Jung Soo Seo and Hye-Sung Choi
Pathology Division, National Fisheries Research & Development Institute
immu@korea.kr

In order to bring a criterion on health evaluation of juvenile fish produced for resource
enhancement in the open sea, 5 juvenile and 3 broodstock subpopulations which were
differentiated by habitation and cultured method were comparatively determined in terms of
haematological parameters, T-P, ALB, GLO, GLU, GOT, GPT, T-CHO, F-CHO, T-BIL, CRE,
LDH, ALP, Na, K, Ca, Pi, and Mg. Different subpopulation of broodstocks differed
significantly in the T-P, ALB, GLO, GLU, T-CHO, CRE, Ca, Pi in the blood. This variation of
the haematological parameters was also observed in a given subpopulation. In the
comparison of GLU of blood, cultured broodstocks from the west sea showed higher levels,
whereas wild broodstocks from east and west sea showed lower levels. All types of cultured
juveniles were extraordinarily high in GOT content of the blood. Of them, the juvenile
subpopulations grown in the tank and in the tank-net cage differed significantly in the content
of GPT, LDH, ALP, and T-BIL. Four cultured juvenile populations were marked by a
significant higher levels of Na, Cl Ca, and Mg, compared to wild juveniles where relatively
high K level was noticed, reflecting that cultured methods are major contributors to healthrelated physiology of the fish juveniles.
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SAFETY OF PROBIOTICS TO CARP, Cyprinus carpio
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This study was undertaken to evaluate the safety of new commercial probiotics (CP)
prepared for aquaculture to carp, Cyprinus carpio. Larval carp (average body weight, 5.2
g/fish) was reared in a closed system (working volume, 20L). Fish were fed with four kinds of
diets with or without CP (Toa Pharmaceutical Co., Ltd). The CP was added into basal diet
(Hikari Lionhead, KYORIN FOOD IND. LTD., Japan) at 0%, 0.2%, 0.4% and 4.0%. During
culture period, dissolved oxygen, pH and water temperature were ranged from 5.27 to 5.83
mgO2/L, 6.24 to 8.02 and 18.1 to 22.2 oC, respectively. At 28 days of rearing, the survival rate
of fish was 100±0% in all groups. For 28 days, body weight (BW) per fish increased to 8.58
±0.13 g, 8.91±0.10 g, 8.63±0.34 g and 8.45±0.33g in 0% group, 0.2% group, 0.4% group
and 4.0% group, respectively. There were no significances among groups although the 0.2%
group showed highest BW (Fig. 1). Throughout rearing, feed conversion ratio (FCR) did not
show significant differences among groups. Condition factors were 0.0109±0.001, 0.0114±
0.0001, 0.0115±0.001, 0.0115±0.000 in 0% group, 0.2% group, 0.4% group and 4.0%
group, respectively (Fig. 2). The 0.4% and 4.0% showed higher value as compared with
other groups. This study showed that the oral administration of CP to carp is safety. The
result of condition factor indicated that high dose of CP affects fish body shape. The
proximate compositions of fish body and water quality (nutrients level) were also compared
among groups.
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SAFETY OF PROBIOTICS TO RED SEA BREAM, Pagrus major
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This study was undertaken to evaluate the safety of new probiotics prepared for aquaculture
against red sea bream, Pargus major. Larval red sea bream (average body weight, 1.7
g/fish) was reared in a closed system (working volume, 20L). Fish were fed with four kinds of
diets with or without commercial probiotics (CP, Toa Pharmaceutical Co., Ltd). The CP was
added into basal diet (Marubeni Nisshin Feed Co., Ltd., Japan) at 0%, 0.125%, 0.25% and
2.5%. During culture period, dissolved oxygen, pH and water temperature were ranged from
3.99 to 5.44 mgO2/L, 5.81 to 7.97 and 26.6 to 27.3 oC, respectively. At 28 days of rearing, the
survival rate of fish was 92±13%, 97±4%, 100±0% and 100±0% in 0% group, 0.125%
group, 0.25% group and 2.5% group, respectively. No significant differences were observed.
For 28 days, average body weight (BW) per fish increased to 6.0±0.2 g, 6.1±0.1 g, 6.1±
0.1 g and 6.2±0.1g in 0% group, 0.125% group, 0.25% group and 2.5% group, respectively.
There were no significances among groups although the average BW increased with the
increase in CP dose (Fig. 1). Throughout rearing, feed conversion ratio (FCR) did not show
significant differences among groups although the FCR at 14, 21 and 28 days was highest in
0.25% group than those of other three groups (Fig. 2). This study showed that the oral
administration of new CP to red sea bream is safety. The adequate concentration of CP for
the growth of red sea bream was estimated at 0.25% in the diet. The proximate
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compositions of fish body and water quality (nutriments level) were also compared among
groups.

Fig 1

Fig. 2
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QUANTITATIVE PCR DETECTION OF Perkinsus marinus IN MARINE
SEDIMENTS FROM CHESAPEAKE BAY IN 2012
Mi-Young Cho*, Nancy Stokes**, Bo-Young Jee*, Myoung-Ae Park*,
Jin-Woo Kim and Ryan Carnegie**
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Since the discovery of Perkinsus marinus in Crassostrea virginica along the Gulf of Mexico
and Atlantic coasts of the USA in the late 1940s, P. marinus has been responsible for severe
oyster mortalities in the mid-Atlantic region of the USA, Chesapeake Bay in particular
(Burreson and Ragone Calvo, 1996). While detection of this parasite has primarily been via
microscopic means, PCR can clearly detect the presence of P. marinus and quantitative
PCR can be used to provide an estimate of abundance. Real-time quantitative PCR is a
powerful and less time-consuming tool for determining genome numbers than the previously
developed methods (Audemard et al., 2004). In the present study, ~700 naive and marketsized oysters, C. virginica were collected from the low-salinity upper Rappahannock River,
Virginia with lower salinity and deployed intertidally in the mesohaline York River at the
Virginia Institute of Marine Science (VIMS). Each month from June to November, we
examined the distribution of P. marinus in oysters and sediments using standard PCR
(sPCR) and quantitative PCR (qPCR). For the sediments, DNA was extracted using the
PowerMax Soil DNA Isolation kit (MO BIO Laboratories, Carlsbad, CA) as per
manufacturer's instructions with approximately 10 g sediment for each sub-sample. Eluted
DNA was concentrated by ethanol precipitation from 5 ml to 0.2 ml. Sediment DNA was
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quantified in a NanoDrop 2000 spectrophotometer (Thermo Scientific, Wilmington, DE).
Each sample was subjected to both sPCR and qPCR assays specific for P. marinus as done
as described in Audemard et al (2004) and Gauthier et al. (2006). P. marinus was detected
in both sPCR and qPCR assays from July to October in sediments samples. Target DNA
concentration of P. marinus ranged from 1.41Ⅹ103 to 6.58Ⅹ103 cells/100 ng DNA with the
highest abundances in September. For the sediments collected from the surface to 9 inches
depth using sediment cores, P. marinus was detected down to a depth of three inches by
qPCR assay, but only at the surface by sPCR.
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Microcotyle sebastis TO THE GILLS OF Sebastes schlegeli AND HOST’S
HISTOPATHOLOGICAL RESPONSES
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The farming of rockfish Sebastes schlegeli was an important marine fish species in Korea.
Gill monogenean parasite, Microcotyle sebastis was caused mortality in various cultured
marine fishes. Heavy infection of these parasites should cause the host fish to lose lots of
blood and heavy infection of polyopisthocotyleans on individual host can be pathogenic and
cause mortalities. Therefore, this study revealed parasitism characteristic on the host’s gill of
the Microcotyle sebastis under the scanning electron microscope (SEM) and using the light
microscope, histopathological reaction of gill of the host. Fishes were collected from the
western coastal, South Korea. On the gill of twelve fishes were confirmed parasitic infection
under the light microscope, and then the gill of the infected fishes was fixed 10% BNF for
light microscope and 2.5% glutaraldehyde for SEM. For light microscopy, fixed tissues with
parasites were prepared using the paraffin methods. The sectioned tissue (4 ㎛ in thickness)
was stained H-E, Masson's trichrome and AB-PAS (pH 2.5) reaction. The specimens with
parasites for SEM were postfixed in 1% osmium tetroxide (OsO4) for 2 hours (4℃). After
fixation the specimens were washed in 0.1M phosphate buffer and dehydrated in an ethanol.
Specimens were substituted in amyl acetate 3 times, and then critical-point dried in carbon
dioxide and sputter-coated with gold. Specimens were examined using a SEM. The
prevalence of 66.6% was recorded for Sebastes schlegeli and forty seven Microcotyle
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sebastis were confirmed from eight hosts. Under the SEM, the clamps looked like a lip and
there was numerous. The parasites were attached with haptoral clamps in the opisthohaptor
on the gill lamella of the host. Each clamp grasped gill lamella tissue. The firm gripped
lamella tissue was produced helminth marks by the clamp. The infected host’s tissue
developed into club-shaped filaments, disruption of the epithelial cell and marginal blood
vessels. Extensive hyperplasia and tissue reaction at the site attachment associated with the
parasites. The most characteristic cellular reaction consisted of a proliferation of the
epithelial cell resulting in the fusion of the lamella. As results, the parasite’s body, due to its
large size, also produced compression of the lamellar structure. Such host reactions will
impair the normal physiological function of the organ.
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PS10-30
OPTIMAL WATER TEMPERATURE AND SALINITY FOR THE
KINETOPLASTID PARASITE Azumiobodo hoyamushi, THE CAUSATIVE
AGENT OF SOFT TUNIC SYNDROME IN ASCIDIAN Halocynthia roretzi
Hyeon-joong Kim1, Jong-soo Park2, Yoon-Kyung-Shin3, Kyung-il Park1,
1

Department of Aquatic Life Medicine, Kunsan National University,
Gunsan 573-701, Republic of Korea
2
National Fisheries Research and Development Institute, Busan 619-705, Republic of Korea
kipark@kunsan.ac.kr

This research was carried to investigate the causative agent of soft tunic syndrome (STS) of
sea squirts Halocynthia roretzi and find out optimal water temperature and salinity conditions
for the causative agent that we isolated. We obtained 3 types of infection media: aquarium
water in which STS ascidians reared (A) as a positive control, filtrate of a passed through a
0.2-µm filter (B), and frozen A at -20°C (C). Next, healthy ascidians were exposed to each
medium for 2 weeks at 15°C. Among the experiments, STS occurred only in experiments A,
suggesting that STS was not caused by viral and bacterial infections and was limited to
protozoan pathogens. Under microscopic investigation, we found a number of biflagellates in
the tunics of only in STS ascidians, and isolated and propagated two species of flagellates.
Our phylogenetic analysis revealed that the flagellates were found to be Azumiobodo
hoyamushi and Procriptobia sorokini. When they were injected into healthy ascidians, only
A. hoyamushi resulted in 100% of syndrome, while those with P. sorokini induced 0% of
STS, confirming A. hoyamushi as the causative agent of STS. Azumiobodo hoyamushi grow
most in between 10°C-20°C and dies at below 5°C or above 20°C water temperature;
salinity level is optimal at 30-35 psu, and growth is diminished or died over or below these
levels. The optimal conditions for A. hoyamushi are recorded during March through June in
the southern coast of Korea, which coincided with the period when the syndrome occurs the
most in this region. Finally, we confirm that STS in ascidian is caused by A. hoyamushi that
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kwon as a causative agent of STS in Japan. In addition, optimal conditions for the pathogen
can be used in development of novel culture method and alternative locations where low
impact of the pathogen might be expected.

PS10-31
QUANTIFICATION OF NITRIC OXIDE CONCENTRATION IN THE
HEMOCYTES OF MANILA CLAM Ruditapes philippinarum BY USING 4, 5DIAMINOFLUORESCEIN DIACETATE (DAF-2) DETECTION METHOD
Kyung-Il Park
Department of Aquatic Life Medicine, Kunsan National University,
Gunsan 573-701, Republic of Korea
kipark@kunsan.ac.kr

Nitric oxide (NO) is an important intra-intercellular signaling molecule that regulates many
physiological processes and participates in the development some pathological conditions in
animals. In this study, we compared different methods for determining NO concentration in
the hemocytes of Manila clam Ruditapes philippinarum. For measuring the intracellular NO
levels, we used the specific fluorescent probe 4,5-diaminofluorescein diacetate (DAF-2 DA),
and the quantification methods that were compared were based on image analysis,
spectrophotometry, and flow cytometry. NO concentration could be determined using all the
3 methods, and the concentration varied significantly depending upon the presence of NO
regulators in the hemocytes; NO concentration increased in the presence of L-arginine, while
it decreased in the presence of N-nitro-L-arginine methyl ester. In particular, it is found that
estimation of NO using a flowcytometry is more economical, reliable and accurate compared
to image analysis and spectrophotometry. Accordingly we believe that determining NO
concentration by using flowcytometry will be useful in evaluating physiological and
pathological conditions in marine bivalves.
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PS10-32

QUANTIFICATION OF ALLOGRAFT INFLAMMATORY FACTOR-1 IN
THE MANILA CLAM Ruditapes philippinarum USING RT-qPCR
Ki-Woong Nam, Jong-Man Yoon and Kyung-il Park*
Department of Aquatic Life Medicine, College of Ocean Science and Technology, Kunsan National
University, Gunsan 573-701, Republic of Korea
kipark@kunsan.ac.kr

This study was conducted to quantify inflammation in the Manila clam Ruditapes
philippinarum. For this purpose, clams were injected with various concentrations (1,
10, 100, and 1000 g/clam) of lipopolysaccharide (LPS), a strong inflammation
inducer, then maintained at 0℃ for 48 hrs. cDNA was synthesised from the RNA of
hemocytes of each LPS injected clams, then allograft inflammatory factor-1 (AIF-1)
gene was quantified by using a real-time PCR. The result showed that expression of
AIF-1 increased as LPS concentration increased. Accordingly, our study indicated
that quantification of AIF-1 using RT-qPCR is useful to quantify inflammatory
response in the Manila clam and evaluate the physiological condition of the species
in response to invasion of non-self.
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PS10-33

VARIATION OF NITRIC OXIDE CONCENTRATIONS IN RESPONSE
TO SHAKING STRESS IN THE MANILA CLAM
Ruditapes philippinarum
Kyung-Il Park
Department of Aquatic Life Medicine, Kunsan National University,
Gunsan, 573-701, Republic of Korea
kipark@kunsan.ac.kr

This study aimed to evaluate the effects of shaking stress in the hemolymph of the Manila
clam Ruditapes philippinarum by quantification of nitric oxide (NO) levels. The clams were
divided into 3 groups as follows: clams placed in a plain container (control), clams injected
with nitro-L-arginine methyl ester (NAME, an NO inhibitor), and clams in a container filled
with nylon fiber at a density of 1 kg/m3. Subsequently, each group was placed in sea water
and shaken at 100 rpm for 6 h. The concentration of NO was quantified by using DAF assay
and Griess assay. Both the assays showed that while shaking significantly increased the NO
concentration, the NO inhibitor reduced the NO concentration in the hemolymph of the clams
tested. In addition, the nylon fiber, which was used as a filler, effectively prevented the
increase in NO concentration. This result suggests that measurement of NO concentration is
a useful tool for evaluation of physiological stress in marine bivalves. In addition, it should be
considered that a filler is necessary when dredge fishing or the suspended clam culture
method is developed.
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PS11-1
ENVIRONMENTAL EFFECTS OF GEOCHEMICAL ECOSYSTEM
ENGINEERING BY THE GHOST SHRIMP (Nihonotrypaea japonica)
ON THE CULTURED CLAMS AT SEOCHEON TIDAL FLAT IN
THE WEST COAST OF KOREA
Yoon seok Choi, Jae hee Song, Kwang jae Park, Sang ok Chung, Sang pil Yoon and Kyoung ho An
National Fisheries Research & Development Institute Tidal Flat Research Institute,
Gunsan 573-882, Republic of Korea
grcys@korea.kr

We investigated the habitat characteristics and the effect of environmental factors on living
of ghost shrimp Nihonontrypaea japonica of cultured clams at Seocheon tidal flat in Korea.
We measured the physiochemical parameters (temperature, salanity, dissolved oxygen,
nutrients, chemical oxygen demand and Chlorophyll a) of seawater and the pore water of
surface sediments in the surveying areas. And the geochemical characteristics(mean grain
size of sediments (Mz), chemical oxygen demand (COD), ignition loss (IL), TOC, C/S and
TN) on the burrow wall of the ghost shrimp Nihonontrypaea japonica were determined and
compared with those in surrounding non-borrow sediments and surface sediments of tidalflat. The levels of TOC and TN in the depth profile of sediments on the burrow wall were
higher than those in non-burrow sediments. The C/S ratio showed that survey areas had
anoxic or sub-anoxic bottom conditions. The enrichment factor (Ef) and index of
accumulation rate (Igeo) of the metals showed that habitat characteristics can be classified
as heavily polluted, heavily to moderately polluted, or more or less unpolluted, respectively.
We think that ghost shrimp thus perform as geochemical ecosystem engineers and those
burrow functions as a trap for organic matter.
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PS11-2
ENHANCEMENT OF IMMUNE RESPONSE IN WHITE SHRIMP Litopenaeus
vannamei THAT HAVE RECEIVED DEAD Vibrio alginolyticus
Yong-Chin Lin, Jiann-Chu Chen*, WZ W. Morni, DF Putra, Chang-Che Li
Department of Aquaculture, College of Life Sciences, National Taiwan Ocean University, Keelung 202,
Taiwan, ROC
jcchen@mail.ntou.edu.tw

Immune parameters and haematopoietic tissue (HPT) of live vibrio alginolyticus (LVa)-, heatkilled V. Alginolyticus (HVa)-, and formalin-inactivated V. Alginolyticus (FVa)-shrimp were
examined during days 0.5~7 and at 5 days post-pe, respectively. Immune parameters of
shrimp without any treatment served as background values. Immune parameters of LVashrimp were lower than those of control shrimp after 0.5~7 days. HVa-shrimp showed an
earlier (day 1) increase of immune parameters, and then gradually decreased to background
values after 7 days, whereas FVa-shrimp showed a late increase of immune parameters at
day 5. Both HVa- and FVa-shrimp showed higher proliferation and mitotic index of hpt after 5
days. In another experiment, control shrimp, 7-day-HVa-shrimp, and 7-day-FVa-shrimp were
subjected to challenge test of LVa, and the survival rate was examined after 0.5~7 days.
Survival rate was higher in the FVa-shrimp (83%) and HVa-shrimp (74%) at 4~7 days. It was
concluded that hva and FVa can increase the innate immune response of shrimp.
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PS11-3
NEUROENDOCRINE RESPONSES OF A CRUSTACEAN HOST TO VIRAL
INFECTION: EFFECTS OF WHITE SPOT SYNDROME VIRUS ON THE
EXPRESSION AND RELEASE OF CRUSTACEAN HYPERGLYCEMIC
HORMONE IN THE CRAYFISH Procambarus clarkii
Ling-Jiun Lin1, Chen Yan-Jhou1, Yun-Shiang Chang 2, and Chi-Ying Lee1
1

Department of Biology, National Changhua University of Education, Changhua 50058, Taiwan
2
Department of Molecular Biotechnology, Da-Yeh University, Changhua 51591, Taiwan
bicylee@cc.ncue.edu.tw

White spot disease (WSD) is a highly contagious and lethal viral disease caused by infection
of white spot syndrome virus (WSSV), which is an enveloped, rod-shaped virus containing a
double-stranded DNA genome.

The objectives of the study were to characterize the

changes in crustacean hyperglycemic hormone (CHH) transcript and peptide levels in
response to infection of WSSV in a crustacean, Procambarus clarkii. After viral challenge,
significant increase in virus load began at 24 hours post injection (hpi) and the increase was
much more substantial at 48 and 72 hpi. The hemolymph CHH levels rapidly increased after
viral challenge; the increase started as early as 3 hpi and lasted for at least 2 d after
challenge. In contrast, the hemolymph glucose levels did not significantly changed over a 2
d period in the WSSV-infected animals. The CHH transcript and peptide levels in tissues
were also determined. The CHH transcript levels in the eyestalk ganglia (the major site of
CHH synthesis) of the virus-infected animals did not significantly change over a 2 d period
and those in 2 extra-eyestalk tissues (the thoracic ganglia and cerebral ganglia) significantly
increased at 24 and 48 hpi. The CHH peptide levels in the eyestalk ganglia of the virusinfected animals CHH significantly decreased at 24 and 48 hpi and those in the thoracic
ganglia and cerebral ganglia remained unchanged over a 2 d period.

These data

demonstrated a WSSV-induced increase in the release of CHH into hemolymph that is rapid
in onset and lasting in duration. Changes in the CHH transcript and peptide levels implied
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that the WSSV-induced increase in hemolymph CHH levels was primarily resulted from an
enhanced release from the eyestalk ganglia, but the contribution of the 2 extra-eyestalk
tissues to hemolymph pool of CHH increased as viral infection progressed. The combined
patterns of change in the hemolymph glucose and CHH levels further suggest that the virusenhanced CHH release would lead to higher glycolytic activity and elevated glucose
mobilization presumably favorable for viral replication.

PS11-4
STUDY ON OPTIMAL CONDITION FOR OYSTER RACK CULTURE IN
WANDO COAST, KOREA
Soohyun Lee and Sang-Man Cho2*
Department of Aquaculture and Aquatic Science, Kunsan National University,
558 Deahangno, Gunsan, Jeonbuk 573-701, Republic of Korea
gigas@kunsan.ac.kr

We investigated the growth performance of oysters (initial shell height 57.5 ± 8.5
mm) under differing conditions of tidal exposure time and culture rack height in an
experiment that commenced in April, 2011. Significant differences were observed in
shell height from June 2011, in total weight from August, and in meat weight from
September. Fatness tended to decrease during the experimental period, but was not
significantly different at the end of the experiment. Significant differences in survival
rates were mainly observed from June to August. After September, further changes
were not observed in any experimental treatment group. The greatest growth
potential (L∞) and survival rate were observed at a sea level of approximately 116
cm. The results indicate that in the study area the use of oyster culture conditions
involving 1 or 2 h of tidal exposure and 60–70 cm rack height could result in oysters
reaching the favored commercial half shell size within 14 months, with >80%
survival.
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PS11-5
EFFECTS OF DIFFERENT DIETARY PROTEIN LEVELS ON GROWTH
PERFORMANCE, BODY COMPOSITION OF JUVENILE WHITELEG
SHRIMP (Litopenaeus vannamei) REARED IN BIOFLOC SYSTEM
Hyeonho Yun1*, Gunhyun Park 1, Erfan Shahkar1, Inkwon Jang2, Soo Kyung Kim 2 and Sungchul C Bai 1
1

Dept. of Marine Bio-materials and Aquaculture / Feeds and Foods Nutritional Research Center,
Pukyong Nat’l University, Busan 608-737, Rep. of Korea
2
National Fisheries Research & Development Institute, Tae-an 357-945, Rep. of Korea
scbai@pknu.ac.kr

An 8-week feeding trial was carried out to evaluate the effects of different dietary protein
levels on growth performance and body composition of Litopenaeus vannamei juvenile
reared in biofloc system. Shrimp averaging 1.3±0.09 (mean±SD) were fed one of diets
containing 25(BFT 25), 30(BFT 30), 35(BFT 35), 40(BFT 40) and 45%(BFT 45) of CP in
biofloc water system, and 40% CP (CW 40) in clean water without biofloc as the control. At
the end of feeding trial, weight gain (WG) and specific growth rate (SGR) from fish fed BFT
35, BFT 40, BFT 45 and CW 40 diets were significantly higher than those from fish fed BFT
25 and BFT 30 (P<0.05). Feed conversion ratio (FCR) from fish fed BFT 25 diet was
significantly higher than those from fish fed BFT35 and CW40. Plasma total cholesterol and
Triglyceride levels from fish fed CW 40% diet were significantly higher than those from fish
fed the other diets. Fish fed BFT 35, BFT 40 and CW 40 showed significantly higher plasma
total protein than did fish fed BFT 25 and BFT 30 diets. Plasma glucose levels from fish fed
BFT 25 were significantly higher than those from fish fed CW 40 diet. Whole-body Lipid
contents from fish fed BFT 45 and CW 40 diets were significantly higher than those from fish
fed BFT 25, BFT 30, BFT 35 and BFT 40 diets. Broken line regression and ANOVA analyses
for WG indicated the optimum dietary protein level were 34.1% and 35% respectively in
juvenile whiteleg shrimp. Therefore, these results indicated that optimum dietary protein level
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could be greater than 34.1% but less than 35% in juvenile whiteleg shrimp reared in biofloc
system.

PS11-6
GROWTH INCREMENTS OF THE GIANT FRESHWATER PRAWN
Macrobrachium rosenbergii CULTURED IN EARTHEN PONDS AT
CONTRASTING FEEDING REGIMES
Bong-Rae Kim*, Hyung-Uk Park*,** and Hans-Uwe Dahms**
*

National Fisheries Research and Development Institute, Inland Fisheries Research Institute, Korea
**
Department of Life Science, College of Natural Science, Sangmyung University, Korea
hansdahms@smu.ac.kr

Farming of the giant tropical freshwater prawn, Macrobrachium rosenbergii, is a rapidly
growing industry, due to its high commercial value and tolerance for water quality changes.
Because M. rosenbergii is a non-native species in Korea, most culture stocks are produced
using the broodstock from introduced wild parents of other Southeast Asia countries.
Disadvantage of culturing wild shrimp include inbreeding depression of important economic
traits that also include disease resistance and increase of growth. Growth is primarily
affected by the feeding management that need to adjust and be optimized to the Korean
setting if shrimp are cultured outside during summer. We cultured M. rosenbergii in earthen
ponds outside at IFRDI in Gyeonggido, Korea under different feeding regimes. The
environmental parameters temperature, pH, DO did not change substantially between ponds
with the exception of DO at later stages where oxygen became reduced in the pond
receiving higher average food loads. The overall weekly growth increment and harvested
biomass at the end of the experiment was slightly but not significantly higher in the pond
receiving a higher food load. Body weight showed substantial interindividual variation.
Harvest body weight was possibly influenced by multiple underlying factors, causing great
temporal and spatial variation in the expression of its genetic variation and of its relation with
other traits. Harvested body weight was sexually dimorphic, high in females and low in
males. The coefficients of variation for harvest body weight in males were greater than that
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in females. Carapace length at 5 months was remarkably higher for females than for males
(0.26±0.16 vs 0.10±0.06). The origin of sexual dimorphism has been attributed to
behavioural factors, social interactions, food deprivation and genetic factors. The common
environmental effect of harvest body weight was higher in males than in females. It implied
that male shrimp were more sensitive for the differences of the separate rearing environment
than female shrimp.

PS11-7
MOLECULAR CLONING AND CHARACTERIZATION OF A RAS-RELATED
NUCLEAR GENE (RAN GENE) IN PACIFIC WHITE SHRIMP,
Litopenaeus vannamei
Guo Qiao, In-Kwon Jang*, Su-Kyoung Kim, Zhenguo Pang and Hyung-Cheol Seo
West Sea Fisheries Research Institute, National Fisheries Research & Development Institute,
Incheon 400-420, Korea
jangik@ korea.kr

The Ran gene is widely expressed and predominantly localized in the nucleus of eukaryotic
cells. It has been shown to function in nucleo-cytoplasmic transport, mitotic spindle
formation, and nuclear envelope reformation. The Ran gene of the shrimp Marsupenaeus
japonicas has been identified as an important antiviral gene. However, little is known about
the structure of the Ran gene in a widely cultured pacific white shrimp, Litopenaeus
vannamei, and its immune function against bacterial and viral infections. In this study, the
Ran gene was cloned and characterized from L. vannamei. The full-length cDNA comprised
1104 bp, including a 5’-terminal untranslated region (UTR; 71 bp), a 3’-UTR (387 bp) with a
stop codon (TAA), and a putative polyadenylation signal (AATAA). The open reading frame
(645 bp) encoded a polypeptide of 215 amino acids. The theoretical pI and molecular weight
were 7.33 and 24.63 kDa, respectively. The deduced amino acid sequence showed that the
Ran protein sequence was well conserved among shrimp, bee, and ant species. The protein
contained an ATP/GTP binding domain and an effector molecule binding motif. Quantitative
RT-PCR analysis showed that Ran was constitutively expressed in muscle, lymph organs,
antenna, stomach, gill, nerve cord, hepatopancreas, heart, intestine, and hemocytes. We
found high expression in the lymph organs and gills, and low expression in the
hepatopancreas and hemocytes. Time-course expression analysis indicated that Ran
expression was up-regulated in groups singly infected with either Vibrio anguillarum bacteria
or white spot syndrome virus (WSSV). However, co- or super-infections with V. anguillarum
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and WSSV caused Ran down-regulation for a short time, but then Ran expression returned
to baseline levels (time = 0 h). In addition, mRNA expression was up-regulated when shrimp
were cultured in bacteria-rich biofloc seawater compared to culturing in sterilized seawater.
Our study demonstrated that Ran played a role in L. vannamei immunity against both viral
and bacterial infections. Moreover, higher Ran expression could be sustained for a longer
time in bacteria-rich biofloc seawater compared to sterilized seawater.

PS11-8
AN INTEGRATED CULTURE OF THE POLYCHAETE ROCKWORM
Marphysa sanguinea, IN CONNECTION WITH THE FINFISH
CULTURE SYSTEM
Parandavar Hossein and Chang-Hoon Kim*
Department of Marine Bio-materials & Aquaculture, Pukyong National University, Korea
chkpknu@hanmail.net

To test the feeding effect on the polychaete worm Marphysa sanguinea (Montagu) in
connection with the semi-recirculating culture system of the olive flounder, Paralichythys
olivaceus as an integrated design, three experiments were conducted by supplying
commercial diet, fish feces and uneaten feed for 13 weeks. The fish showed the growth
rates from 0.34% to 0.50% day-1 and there were no significant differences in the final mean
weight, weight gain, specific growth rate and survival rate in each group. In experiment 1,
worms with an initial mean weight of 0.23g were fed. The resulting biomass of worms fed
on fish feces and uneaten feed was significantly higher in T2 (2,000 ind∙m -2) than in other
densities (T1; 1,000, or T3; 4,000 ind∙m-2) (p<0.05), although the best growth resulted from
T5 in which commercial diet was fed. In experiment 2, worms with an initial mean weight of
0.83g were fed. The final weight and biomass of worms were significantly higher in T2
(1,000 ind∙m-2) than in other densities (T1; 500 or T3; 2000 ind∙m-2). In experiment 3,
worms with an initial mean weight of 1.84g were fed on the same as in the previous two
groups, but they did not grow very well with WG and SGR being lower than the two
groups. There was no significant difference in final mean weight between worms fed on
fish feces and uneaten feed in T1 and T2 densities, although it was the highest in the
commercial diet treatment. Also, WG decreased with the increase in worm’s density in all
experiments. The nutrients excreted by the fish supported the worms by the growth rates
of 1.21%, 0.87% and 0.49 % day-1 for G1, G2 and G3 treatments, respectively. Survival
rates, WG and SGR were the highest at the lowest density, whereas the rearing density
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did not influence on total biomass. The results of the present study demonstrate that M.
sanguinea can grow readily by feeding on such fish feces and uneaten feed as the food
sources discharged from the flounder culture system. Therefore, this species can be one
of the candidates for integrated aquaculture applicable to an effective bio-intermediate for
waste control in the fish-worm joint culture system.

PS11-9
EARLY-REARING TECHNIQUES FOR THE MASS SEED PRODUCTION
OF POLYCHAETE Marphysa sanguinea
Kyeong-Hun Kim and Chang-Hoon Kim*
Department of Marine Bio-materials & Aquaculture, Pukyong National University, Korea
chkpknu@hanmail.net

The most important problem in the mass production of polychaete Marphysa sanguinea is
high mortality in the early stage of larvae. Thus, this study was conducted to develop earlyrearing techniques through the artificial seed production of M. sanguinea at the Fisheries
Science & Technology Center, Pukyong National University. In the natural sea water flow
system, spawning was found from 18℃ to 23℃ in the rearing tank. When it was high tide
and sunshine duration was for more than eight hours, the larvae production increased. For
the artificial seed production, the water temperature was controlled for 100 days and the
temperature of the rearing tank was maintained at 20 ℃ . Spermatogenic spurts were
observed 18 days after the temperature of the tank reached 20 ℃, and the larvae were
released from burrows 5 days after that. The larvae continued to be produced for 50 days.
The optimum temperature for the survival of larvae was found to be 20 through the rearing
experiments on the artificially produced seeds. There was no significant difference in rearing
larvae between the sea water sterilized by the autoclave process and the filtered sea water.
Among the rearing substrates, substrate A (which a patent was filed for) was the most
effective, showing a high specific growth rate and survival rate (92%). It also showed the
time-reducing effect on the settling-down process in the trochophore stage. The suitable
densities for the settlement were 10~40 individuals/cm2. In the feeding experiment for larvae
culture, the suitable was decapsulated Artemia and shrimp feed. The survival rate reached
61% and 52% on decapsulated Artemia and shrimp feed, respectively. However, the specific
growth rate was the highest (7.46%) on shrimp feed and it was the second highest (6.49%)
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on decapsulated Artemia. The results of rearing larvae for 20 days showed a much faster
settlement and development than compared to the previous results in Italy (Prevedelli et al.,
2007).

PS11-10
THE EFFECT OF DENSITY ON THE GROWTH OF
THE ROCKWORM POLYCHAETE (Marphysa sanguinea)
Parandavar Hossein and Chang-Hoon Kim*
Department of Marine Bio- materials & Aquaculture, Pukyong National University, Korea
chkpknu@hanmail.net

Effects of density on growth of the rockworm polychaete Marphysa sanguinea were
investigated with the aim of contributing to defining their optimal ranges in the context of a
commercial farming system. This study was conducted over a nine-month period in Fisheries
Science and Technology Center, Pukyong National University. Three polychaete densities
(500, 1,000 and 2,000 worms/m2) were represented in triplicate yellow PE boxes measuring
40 cm long × 25 cm wide × 20 cm deep containing sandy sediment and less than 0.5 g
worms, and allowing the flow of seawater. Water temperature was fixed in the range of 18 –
20 ºC. Food ration per worm was 5% (for first 3 months) and 3.5% (for next 6 months) of wet
weight. Results showed that the polychaete at the highest density level exhibited the lowest
rate of growth. However, the weight gain and survival of harvested worms in the lowest
density (T1; 500 ind∙m-2) were significantly higher than in other densities. The daily biomass
production of T2 (1,000 ind∙.m-2; 6.28 g∙m-2 day-1) was significantly higher than in other
densities as they were 5.46 , 5.58 and -1.58 g∙m-2 day-1 for T1 (500 ind∙m-2), T3 (2,000 ind∙m2

) and control (1,000 ind∙m-2), respectively (ANOVA, P< 0.05). The results in this

investigation demonstrated that the best density for production of M. sanguinea in this weight
was 1,000 ind∙m-2 which was an important consideration in the aquaculture rearing this
species of the polychaete.

537

PS11-11
CHARACTERIZATION OF TOTAL BACTERIAL COMMUNITY IN BFT
(BIOFLOC TECHNOLOGY) SHRIMP PRODUCTION SYSTEM IN
COMMERCIAL SCALE
In-Kwon Jang* Su-Kyoung Kim, Qiao guo, Jang-Chun Jo
Department of Aquaculture, National Fisheries Research & Development Institute,
Incheon 400-420, Republic of Korea
jangik@korea.kr

Many of shrimp producers and researchers are interested in bioflocs technology (BFT) for
shrimp production because BFT can give higher production, lower negative environmental
impacts and less disease outbreaks than traditional pond culture. The microorganisms
including heterotrophic bacteria abundant in BFT system are known to remove toxic nitrogen
compounds and also improve growth and immune activity of shrimp. In well developed
biofloc water, total bacterial numbers reaches up to 10 8-109/mL. However, the bacterial
community in BFT condition is still not studied. Shrimp culture trial was conducted in two 250
m2 of water surface area (tank area 308 m 2; W14 m x L22 m) in a greenhouse enclosed
raceway tanks at the Taean Research Center, National Fisheries Research & Development
Institute (NFRDI), Taean, Korea. Juveniles of L. vannamei (BW 0.083 g) were stocked with
490 ind/m2 on April 2, 2009. Water was not exchanged during 152 days of culture trial and
maintained based on biofloc protocol. A total of ten water samples (1 L) were taken every
two weeks at different developmental stages of biofloc condition. Samples were stored at
−80 °C before DNA extraction. DNA samples with different barcodes were mixed in equal
concentration and sequenced by a Roche 454 GS-FLX Titanium sequencer. Total bacterial
counts in the BFT system was separately determined by 4, 6-diamidino-2-phenylindole
(DAPI) staining method. The total bacterial cell number was 5.3 - 1.6 ⅹ 106 cells/ml.
Species richness of ten biofloc samples ranged from about 800 to 2,600 which belonged to
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35 orders and 13 phyla. Composition of the bacterial community was greatly different at
different developmental stages of biofloc condition. Species richness and diversity were also
extremely higher than that of conventional pond water of shrimp.

PS11-12
CYTOLOGICAL AND ULTRASTRUCTURAL OBSERVATION OF DIGESTIVE
TRACT IN SEA SQUIRT, Halocynthia roretzi
Jung Jun Park1*, Yun Kyung Shin1, Je-Cheon Jun1 and Jeong-In Myeong1
1

Aquaculture Management Division, National Fisheries Research and Development Institute,
Busan 619-902, Korea
pjj515@korea.kr

The Asciciacea consists of sessile marine animals with a worldwide distribution and sea
squirt, Halocynthia roretzi is commercially cultured in the southern coast of Korea. Most of
them are suspension-feeders and can affect the environment through phytoplankton
consumption, nutrient cycling and biodeposition. The digestive tract of H. roretzi consists of
esophagus, stomach and intestine. Ten samples (H. roretzi) in total length of 46.0-55.0 ㎜
and total weight of 51.0-71.0 g were used in this study. For light microscopy the tissues were
fixed in 10% BNF and then the preparations were made after paraffin methods. H-E stain
and AB-PAS (pH 2.5) reaction were used for sections. For transmission electron microscopy
the specimens were fixed in 2.5% glutaraldehyde solution and postfixed in 1% osmium
tetroxide (OsO4). After fixation the specimens were dehydrated by ethanol and finally
embedded in Epon 812. Ultrathin sectioned specimens were finally examined using the TEM
(Libra 120, Carl Zeiss). In the digestive tract, epithelial layer was a multiple folded simple
layer mostly composed of columnar cells and mucous cells. Epithelial layer thickness was
approximately 30-50 ㎛. Mucous cells contained acidic mucopolysaccharide mucosubstance
from the results of AB-PAS (pH 2.5) reaction. From TEM observation, there were four
fundamental cell types; undifferentiated cells, ciliated secretory cells, absorptive cells, and
endocrine cells. Epidermal layer was supported by basement membrane, consisted two
basal laminae and lamina reticularis. Undifferentiated cell had mitochondria, rough
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endoplasm reticulum and numerous polyribosomes. Ciliated secretory cells were divided into
two cell type according to secretory granules; lucent granular materials and high electron
dense material with filamentous network. They had numerous long cilia, microvilli, welldeveloped Golgi complex. The absorptive cell was columnar with long columnar basal
nucleus and large supranuclear vacuoles, and the apical cytoplasm contained multivesicular
bodies and small vesicles. The endocrine cells were scattered in various districts and
characterized by numerous membrane-bound small granules.

PS11-13
STUDY ON ENVIRONMENTAL CONDITION IN THE CONTAINER FOR
“LIVE FLOUNDER” LONG DISTANCE TRANSPORTATION
Yun Kyung Shin1, Jung Jun Park1, Je-Cheon Jun1 and Jung-In Myung1
1

Aquaculture Management Division, Aquaculture Research Institute, NFRDI, Busan 619-902, Korea
yunkshin@korea.kr

This research was carried to establish the suitable environmental condition of transportation
system for live fish with container. As the result of experiment on survival and changes in
weight over a period of 4 weeks after having exposed the flounder, temperature ranged to
2℃-8℃. There were no significant changes and the survival rate was 100% during the
experiment. The survival rate was also 100% in the all salinity experiment groups of flounder
at the water temperature of 8℃ in accordance with the changes in the salinity during 21-day
period. On the other hand, it was 3.3% at the water temperature of 6℃-26 psu and the death
rate was more than 10% at salinity of less than 20psu. Therefore, salinity less than 20 psu
are presumed to be inappropriate for long distance transportation. Circadian rhythm at water
temperature of less than 8℃ did not display any definitive trend of night and day. On the
other hand, at temperature of 8, 10 and 12℃, there was circadian rhythm in accordance with
the changes in oxygen consumption rates were observed during 24-hour period with higher
oxygen consumption rate during the night in comparison to the daytime. Oxygen
consumption rate increased within the water temperature, and there were no significant
differences between the oxygen consumption rates at water temperature of less than 6℃. As
the result of analysis of blood composition for the level of health of the flounder exposed to
each of the water temperatures and salinities, Glucose and cortisol contents, which are used
as stress indices, at water temperatures of 2℃ and 4℃ was found to be affected
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substantially by low water temperature as it has highly irregularly changed from the initial
stage of the experiment. On the other hand, glucose and cortisol contents at the water
temperatures of 6℃ and 8℃ increases slightly in comparison to the control group during 24
hours of exposure, it displayed the tendency of stabilization as it illustrated the tendency of
acclimation to the exposed water temperature with gradual reduction. There was no
significant difference between the temperature of 6℃ and 8℃. Therefore, in integrating
above results, appropriate environmental conditions for long distance transportation of
flounder would include water temperature ranges to 6∼8℃ and salinity of more than 26 psu.

PGAF4-1
ANTHROPOLOGICAL SYUDY OF THE GENDER ROLE IN THE JAPAN
MIYAZAKI FISHING VILLAGE
Sun-Ae Li
Faculties of Humanities, Miyazaki Municipal University, Japan
iisune@miyazaki-mu.ac.jp

It is easy to consider that a man does the fishery mainly, but many women are engaged in
fishery directly or indirectly. For example, a woman catches a shellfish and seaweed by
diving fishing and catches a fish with a husband directly. On the other hand, their wife have
to care for fishing gears and manage the salary of the employment sailor and income of the
husband at home, while her husband is fishing in the sea. Besides, they do the indirect
fishery activity such as the spread of fish food culture or the sale of marine products. A role
and the function of women in the fishing village are very various. The South Miyazaki coast
facing the Pacific of Japan is affected by the Kuroshio Current and occupies most of fish
catches as a base of bonito fishing and the tuna fishery. In addition, the coastal fishery by
fixed shore net fishing and the boat fishing is prosperous, too. However, the fishing
employee and marine resources decrease year by year, and the problems such as
successors are actualized. By the way, the fishing village on fishery by the development of
the fishery technology positively is increasing fish catches. And then their fishermen's
cooperative association opens a restaurant, the fish store and they sell the marine products
which they caught to a tourist directly and are raising an income. On the other hand, they do
not effort to develop their fishery technology though fish catches decrease. However, their
wives are promoting activation of their fishing village economy by the work on the spread of
fish food culture. This study is to clarify about difference in role allotment of the man and
woman and mutual relations in the Miyazaki fishing villages from the viewpoint of adaptation.
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CAA4 1-1
SANDFISH (Holothuria scabra) CULTURE IN PEN
Angelo B. Dalaguit* Mary Ann L. Dalaguit and Genes M. Pasaje
Cebu Technological University San Francisco Campus
San Francisco, Cebu, Philippines
loloy2ann@yahoo.com

The main purpose of the study is to determine the growth rate of sandfish (Holothuria
scabra) reared in pens 25 x 25 meter in size at 3 feet deep during low tide for possible
rehabilitation of the species. The species has a high commercial value. It is being gathered
by local fishermen without discrimination, thus, the supply of this specie is now scarce as
observed. Sampling was done once every month after the third month of planting. The initial
stock has a total of 2,075 pieces with a total average body weight of 134.7 grams. There was
a total of 253.6 grams average body weight of the randomly selected samples. The
increment average body weight within ten months culture period is 118.9 grams or 188.9
percent. Based on the initial data gathered, it is safe to conclude that sandfish (Holothuria
scabra) will grow in pen. Further, this study is still on-going until the subject will reproduce
and rehabilitate the surrounding environment.
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CAA4 1-2
CAGE CULTURE AND LAKE MANAGEMENT PRACTICES IN LAKE
DANAO, SAN FRANCISCO, CENTRAL PHILIPPINES
Serapion N. Tanduyan, Berenice T. Andriano and Ricardo B. Gonzaga
Cebu Technological University, San Francisco Cebu, Philippines
sntanduyan@yahoo.com

Lake Danao is a first runner up of the cleanest and greenish lake throughout the Philippines.
This becomes also the tourist destinations and its aquaculture activities have been controlled
by the government so as to maintain its status as a tourist destination. Cage culture was
undertaken by the Bureau of Fisheries and Aquatic Resources (BFAR), Department of
Agriculture (DA) and the Cebu Technological University (CTU).

Freshwater fishes like

tilapia, carps, mudfish and catfish were stocked in the cages fed with both commercial feeds
and local feeds. The BFAR engaged in grow out and breeding of tilapia and other freshwater
fishes and distributed throughout Central Visayas as seedlings and breeders for grow out
and propagation purposes. The Department of Agriculture reared tilapia until marketable
sizes and are sold to tourists where it is placed in the cages for dispersal in Lake Danao
Park and the tourists will catch them through hook and line and weighed and priced then
they are cooked according to the choice of the tourists. The CTU undergo research activities
of tilapia cultivation and processing using different types of feeds and processing techniques
on the value added products of tilapia and other freshwater fishes. The BFAR stocked
150,000 tilapia fingerlings into the Lake every quarter to replenish the tilapia caught by
fishermen in the lake. Fishing in the lake was regulated by imposing ordinances on regulated
mesh size of the gill net and banning fine meshed net fishing. Proper waste disposal,
banning the washing of clothes, tree planting, using paddle boats in fishing and no private
aquaculture activities in the lake except the three government agencies were imposed in the
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lake to sustain the lake as a tourist destination and as part of the management of Lake
Danao.

CAA4 1-4
A COMPREHENSIVE STUDY OF COPPER ALLOY MESH
IN FINFISH AQUACULTURE
Langley Gace
International Copper Association
260 Madison Avenue, New York, NY 10016 USA
Langley.Gace@Copperalliance.org

Copper alloys have had a history of commercial success in the maritime industry for
more than 300 years. Copper alloys are durable in the offshore environment, have
low corrosion rates, strong and rigid, easy to fabricate and are 100% recyclable.
Recently finfish farmers are using that technology to address such issues such as
predation, maintaining a clean growing environment, building stronger pens and
reducing their carbon footprint. The International Copper Association is leading a
team of scientists around the globe to help quantify and understand these benefits.
Some of the works includes peer reviewed economic studies, a comprehensive Life
Cycle Analysis, corrosion studies, water quality analyses and measure of copper
concentrations in fish flesh.In addition to peer reviewed studies the International
Copper Association has provided partial support for commercial demonstrations in
key markets around the globe including Korea.
This presentation will highlight the aforementioned studies, their results and well as
discuss the commercial successes and challenges of copper alloy mesh in finfish
aquaculture.
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CAA4 1-5
FEED SELECTIVITY AND COMPARISON BETWEEN THE SURVIVAL AND
GROWTH RATES OF OCTOPUS (OCTOPUS VULGARIS)
IN TUBE AND DEN TYPE SEA CAGES
In-Yeong Kwon1, Moo-Hwan Oh1, Ho-Seop Yoon2, Taeho Kim2*
1

Department of Fisheries Science, Chonnam National University, Korea
2
School of Marine Technology, Chonnam National University, Korea
kimth@jnu.ac.kr

The purpose of this study is to examine the feed selectivity of octopus (octopus vulgaris), as
well as its survival and growth rates in two cage models (tube and den type) set up in an
indoor water tank (Experiment 1 and 2) and in-situ (Experiment 3). The three trial tests (feed
selectivity and growth rates) were conducted for 14 days (13 September to 26 September,
2012), 25 days (15 May to 8 June, 2012), and 72 days (23 July to 2 October, 2012),
respectively. The frames of both cage models were made of poly propylene pipe, and the
sizes of cage models were 1070L×500B×330D mm, composed of plastic pots (Φ120 mm×8
pieces) (tube type cage), and 980L×460B×570D mm, constructed of PVC pipes (Φ70 mm)
(den type cage). In the Experiment 1 and 2, the water temperatures ranged from 15 to 16°C
and salinity was 33 psu. A total of 2 specimens (body weight: 700-1100 g) were used in
Experiment 1 and 20 specimens (body weight: 594±127.60 g) were used in Experiment 2
were used. The feed used in the tests were crab, mussel, mackerel and manila clam, and
the daily feeding rate was 3-8% of body weight. In Experiment 3, subsurface cages for
octopus grow–out were developed and in-situ tests were conducted at a depth of 15 m in
Seosaeng, Ulsan, Korea. A total of 23 octopuses were used, with an initial body wet weight
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of 342.82±198.79g. At this site, water temperatures ranged from 10.01 to 27.54℃, and
salinity ranged from 30 to 32.79 psu. Octopuses were fed a mixed diet containing sardine
and manila clam (approximately 5% of body weight). The results of the experimens (e.g.
biological parameters) were analyzed with the statistical computer package SPSS ver. 20.
According to the results of Experiment 1, crab (51%) and mackerel (38%) were preferred by
octopus. The survival rate (80%) of octopus in the den type model were higher than that
(33.3%) of the tube type mode in Experiment 2. The octopuses showed a higher mortality in
the tube cage (92%) rather than in the den cage (80%) during the experimental period in
Experiment 3. The survival rates of grouped octopuses in den cage were higher than those
of individual octopus reared in tube cages by 12%. As water temperature increased up to
27.54℃, however, the survival rates in the den and tube cages decreased rapidly to 20%
and 8%, respectively. In addition, the growth rates of octopus were reduced in the two cages
due to high temperature (25 to 27.54℃), which persisted during the two weeks. Water
temperature is one of the main variables influencing the growth and food intake of the
octopus. The reason for high mortality in the tube type model is thought to be stress, which
is a consequence of the reduced space available to individuals. Further study is needed to
further optimize cage model structures and test conditions, such as noise, intensity of
illumination, etc.
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CAA4 1-6
A FIRST REPORT ON REARING OF MAHSEER IN CAGES IN
INDRYANI RIVER OF WESTERN MAHARASHTRA, INDIA
Gopal Krishna1*, SN Ogale2, NK Chadha1, VK Tiwari1, Rupam Sharma1, Mahesh Mahajan2,
Sonali Bhatade, Atul Bahlekar, Pranita Chavan, Rohit Nagalgao and WS Lakra1
1

Central Institute of Fisheries Education, Panch Marg, Off Yari Road, Mumbai – 61
2
Friends of Nature Association, Talegaon, Pune
*gopalkrishna@cife.edu.in

For rehabilitation of Mahseer, an endangered fish in Indrayani river in Western
Maharastra, India, ranching of the fish was done after rearing them in-situ in cages in
river. A battery of 40 cages was installed in River in the vicinity of Dehu Temple, a
sacred place where hunting of the fishes is prohibited. The cages admeasured 3x3x3
meters and were stocked with fry (16mm/2.3g) after rearing them in nursery (cement
cistern size: 40 feet x 60 feet) at farm site. The fry were stocked in cages at the rate of
500 fry per cage and reared for a period of eight months. The fry were fed initially on
ground nut oil cake and rice bran (1:1) and after one month, with ABIS formulated
pelleted floating feed ( crude protein – 32%, crude fat – 4%, crude fiber – 5%, moisture
– 10% and pellet size – 2mm) at the rate of 5% BW twice daily. The water quality and
other environmental parameters in the nursery and river stretch were monitored and
observed that in nursery different water parameters ranged viz., temperature 21.8 0C29.80C; pH 7.47-8.53; dissolved oxygen 3.7- 9.8 ppm; alkalinity 211-348ppm; hardness
279-350 ppm; phosphate 0.37-0.72 ppm; nitrate 0.33-0.76 ppm; nitrite 0.053- 0.08ppm
whereas in river these parameters ranged: temperature 24.3 0C-29.80C; pH 7.3-7.5;
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dissolved oxygen 5.47- 8.53 ppm; alkalinity 92.6-166 ppm; hardness 61.3-168 ppm;
phosphate 0.41-0.89 ppm; nitrate 0.40-0.72 ppm; nitrite 0.03- 0.05ppm. Growth after 8
months rearing in cages and before release into the river was average length 172mm
and average weight 85g with 90% survival. In the first lot, 6000 fishes were released in
two installments. The other lot of the fishes is being reared for further release in the
river. This is the first attempt on cage culture in river in India under the project ‘Genetic
conservation and live gene banking of Mahseer in Indryani river’ funded by NFDB,
Government of India.

CAA4 1-7
SEED PRODUCTION AND HATCHERY MANAGEMENT OF GOLDEN
MAHSEER (Tor putitora): A CONSERVATION APPROACH TO ENHANCE
BIODIVERSITY
Debajit Sarma*, M. S. Akhtar, R. S. Haldar and P. C. Mahanta
Directorate of Coldwater Fisheries Research (Indian Council of Agricultural Research)
Bhimtal – 263 136, Nainital, Uttarakhand, India
*dsarma_sh@yahoo.co.in

Mahseer, the largest freshwater scaly fish has fortunately found the attention of fishery
scientists who feared the extinction, one such species is Golden mahseer (Tor putitora). The
importance of mahseer as a world famous game fish is well known that also fetches high
market price. However, the population of this species is declining day by day due to various
natural and anthropogenic factors. Therefore, it is important that the species needs to be
propagated and conserved. Directorate of Coldwater Fisheries Research (Indian Council of
Agricultural Research), Bhimtal has standardised the protocols for artificial breeding of
golden mahseer and the present paper embodies its techniques of seed production and
hatchery management. 95% fertilisation was achieved by adopting dry stripping method at a
water temperature of 22-240C.

Incubation period was found to be 80-90 hrs with 90%

hatching success. The egg yolk remained upto 8-10 days and the larvae started taking
exogenous feed after 15 days hatching. During early larval developmental period, they
showed carnivorous feeding behaviour and were being fed with high protein- phosphorous
feed (mixer of goat liver with artificial 35% protein feed) @10% of the body weight. Hatchery
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produced seeds were transported to the different States of India and ranching was carried
out constantly for enhancing the population of golden mahseer in the reservoir/ rivers/
streams of upland Himalaya and thereby to conserve the germplasm of this important fish
species.

CAA4 1-8
STUDY OF SOME ASPECT OF REPRODUCTION OF AFRICAN
CYPRINIDAE Labeobarbus batesii (BOULENGER 1903) IN NATURAL
MILIEU OF MBÔ FLOOD PLAIN LOCATED IN WESTERN REGION OF
CAMEROON
Madeleine Kenfack*, Thomas Ewoukem Efole* and Claudine Tekounening Tiogue*
Department of animal Production, University of Dschang, Cameroun
madeleinekenfack@yahoo.com

Some aspect of reproductive biology of Labeobarbus batesii has been studied from June to
November 2011 in natural milieu of Mbô flood plain located in Western region of Cameroon
in oder to know the biological aspect of local fish. Âge of 212 fish (18-50 cm total length and
69-1397 g of body weight) collected were determined by scalimetry method. The study
shows that the age at first sexual maturity is reached at 6 and 6.5 months respectively for
the males and the females. The sex-ratio was clearly in favor of females (average: 1/2.36)
and there were no significant difference in the total number of male and female specimens.
The absolute and relative fecundity were 2 111 to 10 812 eggs and 5 to 21 oocytes per g of
body weight respectively. The average egg diameter was 1.08 ± 0.40 mm; the highest
diameter was seen in 6 months and the lowest in 17 months age. Stages I and II of sexual
maturity were abundant at 3 to 6 months age compare to stages III, IV and V who was
significantly high at the adult.
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CAA4 1-9
MOORING FORCE ANALYSIS FOR THE INSHORE FISH CAGE
BY WAVE AND CURRENT FIELD
Seong-Jae Jeong*, Byung-Kyu Sohn1, Young-Su Yang and Seong-Wook Park
National Fisheries R&D Institute, 1Korea Fisheries Resources Agency
denkmal@korea.kr

In order to provide the required data to install the cage facility and to design the conventional
fish cage, model tests were carried out under the waves and the current as the external
force conditions. The model tests were performed for the wave field, the current condition
and the condition of the wave and current simultaneously. During the model test process, a
camera and a camcorder shot are used as the validation of experimental results at every
time step. In the experiment at the regular wave conditions, the mooring force is varied
depending on the height of the incident wave. Similar to the regular wave conditions by the
general experimental cases of the fisheries facility, the larger incident wave caused the
mooring force increases linearly. By using current field experiment condition, the mooring
force is 1.5 times higher, and then the velocity of current is increased doubles. To set the
current velocity and wave period as a constant, wave heights are varied linearly. The
mooring forces are increased also linearly. In addition, if the length of the mooring line is
longer, mooring forces are decreased due to the damping effect on the long mooring line. In
this study, the reasonable results are obtained as criteria in order to compute the mooring
force for conventional inshore fish cage. Also, the result shows the acceptable criterion for
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the installation of fisheries facilities in a various loading conditions for the fish cages at
coastal area.

Session 2
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CAA4 2-1
FARM LEVEL PERFORMANCE OF Penaeus monodon SHRIMP LARVAE
INFECTED WITH MBV
A.S.L.E. Corea
National Aquatic Resources Research and Development Agency, Crow Island, Colombo15,
Sri Lanka.
aslec1999@gmail.com

The shrimp larvae produced in Sri Lanka, during the early parts of every year generally has
a high percentage of MBV. This has been considered by authorities as a reason for poor
performance at farm level and susceptibility to WSSV. The study was carried out in earthen
ponds under farm conditions to investigate this problem. The results indicated that MBV
infected larvae showed a significantly slow growth rate during the first 6 weeks. However the
growth after 10 weeks was similar to non infected larvae. At the end of the cycle while in
general there was no significant difference in growth between infected larvae stocked ponds
and non-infected larvae stocked ponds. However survival was 15% less compared to the
non-infected larvae. Total production by weight at harvest was less than the ponds stocked
with non-infected larvae but it did not show a significant difference when analysed using oneway ANOVA (p>0.05) With respect to WSSV infection the prevalence of WSSV was 20%
less in ponds stocked with MBV infected larvae, which indicated that Early MBV infection
was not a factor affecting susceptibility to WSSV. However during a WSSV outbreak ponds
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containing MBV infected larvae as well as non-infected larvae were affected with no
significant difference.(p<0.05) The MBV infected larvae showed low survival under hypo
saline conditions but survival was not significantly different under hyper saline conditions.
When the MBV status was monitored in larvae infected with MBV during the culture cycle, it
was noted that the percentage infection reduced with time during the culture period, when
cultured using good management practices. Management of MBV infected larvae at farm
level under good culture practices therefore showed no significant production loss. MBV
infection was more a problem at hatchery level and not farm level. Therefore it was
concluded that MBV infection in shrimp, at hatchery level, was not responsible for
susceptibility to WSSV infection during pond culture.

CAA4 2-2
DISEASE SURVEILLANCE IN CAGE CULTURED MARINE FISHES IN
THREE MAJOR LAGOONS IN MALAYSIA
Nik-Haiha, NY1*, Muhd-Nurdin,S 1 , Hussin, MA2 and Siti-Zahrah, A3.
1

Marine Aquaculture Breeding Technology Centre, FRI Tg Demong,
22200 Besut, Terengganu, Malaysia
2
Fisheries Research Institute, FRI Pulau Sayak, Kedah, Malaysia
3
National Fish Health Research Centre (NaFisH), Fisheries Research Institute (FRI),
Batu Maung, 11960 Penang, Malaysia
nhaiha@hotmail.com

Marine fish cage culture is a rapid aquaculture practice for production of fish in Malaysia.
Among the fish species cultured by this method are Lates calcarifer, Ephinephelus
fuscoguttatus, E. coioides and grouper hybrid.

However, disease problem remains one of

the most important problems and challenges confronting the fish culturist. Fish health
diagnostic activities were carried out in floating cages in three major lagoons in East coast of
Peninsular Malaysia from 2006 to 2012. Samples of fish were taken every month and were
tested for viruses, bacteria and parasites. Average disease prevalence was recorded more
than 51%. The results also showed that the most isolated bacteria were gram negative
bacterial

group

(Vibrio

sp

and

Aeromonas

spp.).

Mongenean

parasites

(Pseudorhabdosynochus sp., Diplectanum sp., Benedenia sp.) were observed on the gills
and skin. Other parasites included Cryptocaryon irritans, Tricodina sp and the crustacean
parasites (Caligus sp and Lernanthropus latis). In this paper, the relationship of water quality
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parameters with the periodic outbreak of disease and the management proposed will be
discussed.

CAA4 2-3
PRELIMINARY OBSERVATIONS ON INFECTION OF RED TILAPIA BY
LOCAL ISOLATE OF Streptococcus iniae
Nur-Nazifah,M.*, Siti-Zahrah,A., Zulkafli,R., Shahidan,H., Hanan M.Y., Norazila-Jelani FahmiSudirwan and Hazreen Nita MK
National Fish Health Research Centre, Fisheries Research Institute,
11960 Batu Maung, Penang, Malaysia
ambuliana@yahoo.co.uk

Streptococcosis is a disease that develops following infection by Streptococcus spp. In red
tilapia, streptococcosis has been associated with infections by Streptococcus agalactiae and
Streptococcus iniae. Recently, S.iniae was isolated from Oreochromis niloticus and the
isolate was used to study the pathogenicity in juvenile red tilapia. Five groups of 20 fishes
per group were challenged intraperitoneally (i.p.) with decreasing doses of 10 8, 107, 106,105,
104 cfu/mLof live S. iniae. Fish of group 6 were exposed to sterile phosphate buffered saline
(PBS)as control. Observations were made for 14 subsequent days before all fish were killed.
Clinical signs such as staying in isolation, lethargy, erratic swimming, exophthalmia and
corneal opacity were observed as early as 24 h at the concentration of 10 6cfu/mL. Higher
concentration of 108cfu/mL produced mortality, which was observed as early as 12 h without
obvious clinical signs with 100% mortality by day 6 post-infection. At the concentration of
105cfu/mL and104cfu/mL, mortality was observed after day 6 at less than 35%. The LD 50 was
calculated to be at 4.8 x 105 cfu/mL. S. iniae was successfully re-isolated from the brain, eye
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and kidney of infected fish. This preliminary result could help in understanding the two
species of Streptococcus infecting tilapia in Malaysia.

CAA4 2-4
INCREASED IMMUNE ACTIVITY AND GROWTH PERFORMANCE IN NILE
TILAPIA SUPPLEMENTED WITH Uncaria tomentosa
Jefferson Yunis Aguinaga1;3*, Gustavo S. Claudiano2, Paulo F. Marcusso2, Marcos Oliveira1, Thalita
Pretillo2, Wilson Gómez Manrique2, Flávio R. de Moraes2 e João B. Kochenborger Fernandes1.
1

Aquaculture Center of UNESP, Jaboticabal, São Paulo, Brazil.
Department of Animal Pathology, Faculty of Agriculture and Veterinary Sciences, UNESP,
Jaboticabal, São Paulo, Brazil
jefyunis@gmail.com

2

Uncaria tomentosa (“Uña de gato”), a large woody liana native from the Amazon rainforest
has been used medicinally by Peruvian indigenous people since ancient times to treat
gastric ulcers, viral infections and inflammatory disorders. Recently, it has scientifically
proven anti-inflammatory, antioxidant and immunomodulating activities. To determine the
amount of the main active principles of the plant was performed HPLC-PDA. To evaluate the
effect of this plant on immune activity of Nile tilapia, we used 450 fish (81,3 ± 4,5g) randomly
distributed at 25 fish per 1500-L tank and fed a diet containing 0.0, 75, 150, 300 and 450 mg
“uña de gato”/kg diet for 3 weeks. After the 3-week experimental period, fish of each
treatment were challenged by inactivated Streptococcus agalactiae (prior 16S rDNA gene
sequencing), which was given in the swim bladder. Samples were taken at 6, 24 and 48
hours after the inflammatory stimulus. It was used three replicates per treatment and control
groups. We found a dose-dependent increase in blood leukocytes, mainly monocytes and

557

thrombocytes, after 6 hours post-inoculation and a large dose-dependent increased of
leukocytes at site of inflammation, mainly granulocytes and lymphocytes, at 24 hours postinoculation. Further, splenic melano-macrophage centers were significant higher in size and
number in treated groups. Furthermore, a significant increase of IgM expression in spleen
was detected at 24 hours post-bacterial challenge in supplemented fish with 300 and 450 mg
U. tomentosa/Kg diet. There were no histopathological changes in any treatment in gills,
intestine, spleen and liver, even there was no expression of iNOX in liver, confirming the
absence of injury in this organ. We found an unexpected increase of weight gain and feed
conversion that would be explained, partially, due to increase of intestinal villus size. Finally,
the reported results provide the first evidence that Uncaria tomentosa added to Nile tilapia
diet, particularly 300 mg/kg feed for 3 weeks, activates non-specific immunity, growth as well
as specific immune response. Additionally, histopathological results suggest that the plant
could be used orally without undesirable side effects.

Per cent of Mortality
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Figure 1: LD50 of S. Iniae in pathogenicity study of Red Tilapia
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CAA4 2-5
IMMUNE RESPONSES BY RED TILAPIA (OREOCHROMIS SP.),
FOLLOWING VACCINATION WITH FLOATING AND SINKING FEED-BASED
Streptococcosis VACCINE
Ismail-Salihin1,2*, Zamri-Saad, M.1, Siti-Zahrah, A.2, Zulkafli, A.R.3, Amal, A.M.N.4, Nur-Nazifah, M.2
1

Faculty of Veterinary Medicine, Universiti Putra Malaysia, 43400 Serdang, Malaysia
National Fish Health Research Centre (Nafish), Batu Maung, 11960 Penang, Malaysia
3
Freshwater Fish Breeding and Research Centre, Glemi Lemi, Negeri Sembilan, Malaysia
4
Faculty of Science, Universiti Putra Malaysia, 43400 Serdang, Malaysia
ismailsalihin@gmail.com
2

Field trials were conducted in Kenyir and Pedu Lakes at different times to determine and
compare the immune responses by red tilapia following vaccination with floating and sinking
feed pellet. Formalin-killed Streptococcus agalactiae was prepared and were added into the
Freund’s incomplete adjuvant (FIA) before they were mixed into feed formulation. Then,
floating pellets were produced using an extruder machine, while sinking pellets were
produced using common pelleting machine before they were field-tested. The trial in Kenyir
Lake involved 700 fish weighing 120g in the control and another 700 fish in the test group.
The trial in Pedu Lake involved 1400 fish weighing 40 g in the control and another 1400 fish
in the test group. The floating feed-based vaccine was administered on fish at Kenyir Lake
day 0, followed by booster dose after 14 days while sinking pellet was similarly administered
on fish of Pedu Lake. Prior to and at 2-weekly intervals following vaccination, 25 fish from
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each group were harvested while blood samples were collected and subjected to ELISA to
determine the antibody levels. Fish vaccinated with floating pellet showed an increased in
antibody titre after vaccination (0.250 OD), before gradually decreased to the same prevaccination level (0.200 OD) on week 8 and remained low until week 14. The sinking pellet
vaccine demonstrated higher antibody titre (0.370 OD) after the booster dose compared to
the floating pellet, but acutely decreased (0.200 OD) after 2 weeks and remained low until
week 16. Thus, the sinking pellet is more effective than floating in triggering fish immune
system to produce antibody.

CAA4 2-6
THE EFFICACY OF A Fructus mume AND STABILE CHLORINE DIOXIDE
COMBINAITON IN PREVENTION AND TREATMENT OF BACTERIAL
CONTAMINATION IN FROZEN MACKEREL FILLETS
Bin Zhang, Shang-gui Deng*, Yan Tang and Hui-min Llin
Department of Aquatic Product Processing and Storage, College of Food and Pharmacy,
Zhejiang Ocean University, China
dengshanggui@163.com

A combination solution composed of Fructus mume extract and stabile chlorine dioxide, was
investigated for its antibacterial activity, acting mechanism and its application against E. coli
and S. aureus in mackerel fillets. When this combination was tested for efficacy against E.
coli and S. aureus strains minimum inhibitory concentration (MIC) values ranged from
0.9~1.2 mg/ml for the Fructus mume extract and 0.004~0.006 mg/ml for stabile chlorine
dioxide. In addition, the minimum bactericidal concentration (MBC) values ranged from
1.3~1.6 mg/ml for Fructus mume extract and 0.007~0.010 mg/ml for stabile chlorine dioxide.
The Fructus mume extract and stabile chlorine dioxide combination showed obvious,
synergistic, antibacterial activity against both E. coli and S. aureus here. Our data suggests
this combination had two different acting mechanisms against E. coli and S. aureus. We
observed an acting mechanism against E. coli that involved pore-formation role which led to
cell membrane damage. In the case of S. aureus the acting mechanism is believed to be
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mediated by the combination’s activity as a metabolite disrupting agent. Here, the amount of
bacteria in antibacterial-treated fillets and washing-treated fillets was greatly reduced in fillets
treated with the combination when compared to the amount in raw material and trimmed
fillets. Moreover, the properties (texture and flavor) of fillets was not significantly affected by
this treatment (p<0.05). These findings suggested that the combination have promise in
being used as natural antibacterial agents against E. coli and S. aureus, and in the further as
an additive to a broader class of foodstuffs.

CAA4 2-7
PHENOTYPIC AND MULTIPLEX PCR FOR CHARACTERIZATION OF
Aeromonas hydrophila gp. 2 ISOLATED FROM FRESHWATER FISHES
INFECTED WITH MAS-LIKE DISEASE
Ruhil Hayati, H.1*, Hassan, M. D.1, Nur Hidayahanum, H. 1, Zunita, Z. 1, Ong, B. L. 1 & Lee, S. W. 2
1

Faculty of Veterinary Medicine, 43400 UPM Serdang, Selangor, Malaysia
Faculty of Agro Based Industry, UMK Jeli Campus, Locked Bag No. 100, 17600 Jeli,
Kelantan, Malaysia
hassan@vet.upm.edu.my

2

Aeromonas hydrophila is ubiquitous and it frequently causes red sore disease, red rot
disease and motile aeromonas septicemia (MAS) – like disease in cultured and feral fish.
These diseases are common worldwide and produce considerable economic losses in the
fish farming industry. Traditionally the diagnosis of the disease is carried out by culturing
bacteria on agar plates followed by phenotypic and serological properties of the pathogen or
histological examination. These techniques have some disadvantages such as need for
previous isolation of the pathogen, time consuming and laborious. Thus, multiplex PCR was
used to identify A.hydrophila in infected fish. Forty strains of Aeromonas hydrophila were
isolated from freshwater fishes namely Scortum barcoo, Anabas testudineus, Oreochromis
mossambicus, Oreochromis sp., Puntius gonionotus, Leptobarbus hoevenii, Pangasius
pangasius, Clarias gariepinus and Cichlasoma sp. The bacteria were isolated by direct
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streaking from skin, kidney, spleen and liver tissues onto TSA agar. All isolates were
identified using a commercial kit, API 20E with combination of oxidase, catalase and
vibriostatic test. Haemolytic activity was done on horse blood agar. The bacterial isolates
showed positive results for ONPG, ADH, LDC, citrate utilization, indole production,
gelatinase, Voges Proskauer, and acid production from mannitol. On the other hand,
negative results were obtained from ODC, H 2S, urease and TDA. No acid production was
observed from inositol, sorbitol, rhamnose, saccharose, melibiose, amygdaline and
arabinose tests. The haemolytic results showed β-hemolysis on horse blood agar. All
isolates grew in 0 and 3% NaCl. The isolates also grew at 22ºC and 37ºC. The multiplex
PCR (mPCR) assay was used to amplify the Aeromonas hydrophila hemolysin and aerolysin
genes. The assay was evaluated by using forty strains of clinical isolates and one reference
strain of A. hydrophila (ATCC 49140). The current study shows mPCR was useful for the
identification of Aeromonas hydrophila that cause disease in fish. Therefore, it could be a
useful alternative to the conventional culture based method.

CAA4 2-8
EFFECTS OF Β-GLUCAN AND LIPOPOLYSACCHARIDE (LPS)
ADMINISTERED BY BATH EXPOSURE ON SURVIVAL AND
HEMATOLOGICAL IN RED TILAPIAS (Oreochromis spp.) CHALLENGED
WITH Aeromonas hydrophila
Nur Hidayahanum, H.,* Hassan, M.D. and Ruhil Hayati, H.
Aquatic Animal Health Unit, Faculty of Veterinary Medicine, University Putra Malaysia,
43400 Serdang, Selangor, Malaysia
nur_hidayahanum86@yahoo.com

Immunostimulants is considered as a promising approach to improve resistance against
pathogens in aquaculture. At present, development of immunostimulant is complicated due
to limited knowledge on the mechanisms of their action. β-glucan and LPS and were
administered to test fish on day 1, 7 and 14 by bathing with a concentration of 100µg/1L.
Blood samples were collected from each group on the 7th day. Control and test fish were
challenged by i.p injection of LD50 concentration of A. hydrophila on day 16th. Daily mortality
was recorded up to day 23rd. Haemoglobin (Hb, g/L), packed cell volume (PCV, L/L),
erythrocyte, (1012/L), leukocyte, (109/L), mortality and relative percentage survival (RPS)
were determined and calculated. Exposed fish bathed with glucan and LPS had a significant
increase in leukocyte numbers compared to control fish. Bathing with β-glucan and LPS
significantly enhanced the RPS of the fish. It may be concluded that bathing with β-glucan
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and LPS could enhance resistance in Red Tilapias (Oreochromis spp.) challenge by A.
hydrophila through changes in the hematology of the fish especially increasing number of
leucocytes (WBC).

CAA4 2-9
SEA LICE (COPEPODA, CALIGIDAE) – SERIOUS PATHOGEN FOR
CAGE AQUACULTURE IN ASIA
B. A. Venmathi Maran* and Jung-Goo Myoung
Marine Ecosystem Research Division, Korea Institute of Ocean Science & Technology, P. O. Box 29,
Ansan, Seoul 425-600, Korea
bavmaran@kiost.ac; bavmaran@gmail.com

Cage aquaculture is flourishing in Asia with the aid of various modern technologies. One of
its major problems are parasites, especially sea lice (Copepoda, Caligidae), is persistent and
does not receive appropriate attention although they act as a serious pest of cage
aquaculture, not only in Asia but worldwide. Currently, over 450 species of sea lice are
known that are well distributed in tropical and temperate waters. Sea lice, including the
genera Caligus, Lepeophtheirus and Pseudocaligus are causing serious diseases and
economic losses in the aquaculture of finfish worldwide. Caligus epidemicus, C. orientalis, C.
punctatus, C. sclerotinosus, Lepeophtheirus elegans and Pseudocaligus fugu are
considered as major sea lice, that adversely affect and act as ‘potential pathogens’ of cage
aquaculture in Asia. The adult sea lice are attached mostly on the body surface and the gills
where they cause severe lesions and secondary infections. The developmental stages are
attached on the fins using its frontal filament, cause further damage to the fins. In several
countries, such infections are simply unknown, but already cause severe damage to the
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aquaculture industry. A thorough knowledge on the biology of sea lice, their population
dynamics, life cycle, pathogenicity and transmission mechanisms of each species is
necessary in order to overcome their potential threats to the aquaculture industry in Asia.

CAA4 2-10
CRUSTACEAN DSCAM IS INVOLVED IN PATHOGEN-SPECIFIC
PROTECTIVE RESPONSES
Han-Ching Wang
Institute of Biotechnology, College of Bioscience and Biotechnology, National Cheng Kung University,
Tainan, Taiwan
wanghc@mail.ncku.edu.tw

While vertebrates have both adaptive and innate immune systems, only the second is found
in invertebrates. Many phenomenological studies with invertebrates show pathogen-specific
immune-response. This is intriguingly similar to vertebrate adaptive immune response,
however, the underlying mechanism is still unknown. In this study, we found that the
molecule Dscam may play a key role in shrimp pathogen-specific protective responses
against a range of specific pathogenic invasions. Through alternative splicing, shrimp Dscam
exhibits an extraordinary diversity in the extracellular region and the cytoplasmic tail. In white
spot syndrome virus (WSSV)-resistant shrimp, several specific Dscam isoforms can be
detected. Moreover, the variable Ig2-Ig3 region of Dscam seems to be a critical region in
response to pathogenic invasion. A similar phenomenon was also investigated in Vibrio
harveyi-infected shrimp. Moreover, half of the Vibrio-induced Dscam isoforms share similar
sequence characteristics. We then asked what molecular mechanism allows for Dscam
alternative splicing (AS) to generate specific Dscam isoforms after pathogenic invasion. Two
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splicing factors were characterized and demonstrated to be involved in the AS events of
Dscam mRNA maturations. We believe that these observations both point to new
understandings unfolding in basic biology, as well as suggest advances in the shrimp culture
industry.

CAA4 2-11
IN-VITRO EVALUATION OF ALGINATE MICROPARTICLES
INCORPORATING Aeromonas hydrophila PREPARED BY SIMULTANEOUS
IONOTROPIC GELATION METHOD FOR FISH ORAL VACCINATION
Nurul Aqilah Iberahim*, Najiah Musa, Nadirah Musa
Department of Aquaculture Science, Faculty of Fisheries and Aqua-Industry,
Universiti Malaysia Terengganu, 21030, Mengabang Telipot, Terengganu, Malaysia
n_aqilah610@yahoo.com.my

The objective of this study was to obtain stable alginate microparticles entrapping A.
hydrophila in sodium alginate beads (1 and 1.5% w/v) using calcium chloride (1-3% w/v) as
a crosslinking agent. The alginate microparticles were assayed for morphological structure,
mean diameter, size distribution, A. hydrophila incorporation efficiency and particle stability
in water and in gastrointestinal condition of fish. Morphological structure sodium alginate
beads containing the bacteria viewed using Scanning Electron Microscopy show
smoothness of bead surface. Mean diameter of wet bead range from 0.30 to 0.36 cm. Size
distribution of microparticles using 1 and 1.5% w/v sodium alginate were 150.99 µm and
63.92 µm, respectively. MC1 bead (1% w/v sodium alginate; 3% w/v calcium chloride) show
64% effective in entrapping bacteria, while MC2 bead (1.5% w/v sodium alginate; 3% w/v
calcium chloride) show most stable particle in pH solution (2.0, 4.5, 7.2 and 9.0) which
mimics the gastrointestinal condition of fish. Size distribution of alginate microparticles with
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bacteria was higher in lower concentration of sodium alginate and mean diameter of wet
bead increase with the increase of sodium alginate concentration. Bacteria entrapment
efficiency is important in supplying maximum bacteria loaded in the bead for oral
vaccination. Particle stability of bead would prevent the vaccine from premature loss in water
and allow efficient absorption during fish vaccination.

CAA4 2-12
THE INCIDENCE OF ECTOPARASITES IN CAGE CULTURED RED HYBRID
TILAPIA (Oreochromis sp.) FROM DIFFERRENT RIVERS IN CENTRAL
THAILAND
Rungrawee Thongdon-A*, Chalor Limsuwan and Niti Chuchird
Aquaculture Business Research Center, Department of Fishery Biology, Faculty of Fisheries,
Kasetsart University, THAILAND
rungraweeth@gmail.com

A total of 720 red hybrid tilapias (Oreochromis sp.) were collected from three different cage
cultured farms in central part of Thailand between June 2010 and May 2011. Fish farms
were located on A) the Khwae Noi river of Kanchanaburi; B) the Mae Klong river of
Samutsongkhram and C) the surrounding of Mae klong river mouth, Samutsongkhram. The
prevalence, the mean intensity and the seasonal variation of ectoparasite affecting the fish
host were examined. The monogenean group was the most dominant parasites which
included Cichlidogyrus sclerosus, C. tubicirrus, C. thurstonae, C. tilapiae, Scutogyrus
longicornis and Gyrodactyrus sp. followed by the crustacean group including Argulus
foliaceus, Ergasilus sp. and Alitropus sp. The prevalence and the mean intensity of
monogenean group was higher than the crustacean group in fish from farm B followed by
farm A and Farm C. The highest seasonal number of the monogenean in examined fish was
recorded in dry season (November to April), whereas the maximum number of the
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crustacean parasite was found in wet season (May-October). Negative correlations were
observed between prevalence of monogenean group and crustacean group (P< 0.05).
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Figure 1 The seasonality of prevalence of each group of ectoparasite in cage cultured hybrid
tilapia
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Figure 2 The mean intensity of each group of parasite from three different farms
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Figure 3 The seasonality of intensity of each group of ectoparasite in cage cultured hybrid
tilapia
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CAA4 2-13
SPATIAL VARIATIONS OF MACROZOOBENTHOS AND SEDIMENT
NUTRIENTS IN LAKE YANGCHENG, JIANGSU, CHINA: EMPHASIS ON
THE EFFECT OF PEN CULTURE OF CHINESE MITTEN CRAB
(Eriocheir sinensis)
Ying Zhang, Siqing Wang, Qigen Liu, Zhongjun Hu, Yuejuan Sun, Ziran Peng,
Lijing Chen, Junzeng Xue, Wu Wang
Key Laboratory of Aquatic Genetic Resource and Aquacultural Ecosystem Certificated of Agriculture,
Shanghai Ocean University, 999 Hucheng Huan Road,
Shanghai 201306, P. R. China
zjhu@shou.edu.cn

We determined the effect of Chinese mitten crab (CMC) pen culture on the quantified spatial
distribution of macrozoobenthic community and sediment nutrient in Lake Yangcheng.
Redundancy analysis indicated that water temperature, macrophyte occurrence, sediment
type, and transparency were the main environmental factors that influence the
spatiotemporal macrozoobenthic distribution. Macrozoobenthic assemblages were simplified
by serious pollution in the lake, whereas diversity tended to increase from the estuaries to
the eastern basin (EB). In the most polluted estuaries, the abundance of the whole
community, including oligochaetes and chironomids, was depressed, and sediments carbon
(C), nitrogen, and phosphorus (P) were enhanced. Pen culture has no obvious effect on the
species composition of macrozoobenthic community. Pen culture tends to decrease the
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abundance and increase the biomass of the community. The diversity of culture pens were
significantly higher compared with the eastern and middle basins. Pen-culturing significantly
increased the sediment carbon, nitrogen, and C:P ratio. Our results showed that nutrient
loading and macrophyte occurrence might be responsible for the spatial distribution pattern
of macrozoobenthic abundance and diversity, and sediment nutrient. In addition, the
enhanced diversities of macrozoobenthos, as well as the disproportional accumulation of
carbon and nitrogen in the sediment relative to phosphorus might be associated with the
distinctive CMC culture model with macrophyte planting.

CAA4 2-15
INTEGRATED WATER QUALITY MANAGEMENT IN CAGE AQUACULTURE
SITES, S. KOREA
Hyun Taik OH, Jung Bae KIM and Won Chan LEE
Division of Marine Environment, National Fisheries R&D Institute
ohtek@korea.kr

The coastal water quality has been of great concern in ROK due to its impacts on biological
diversity, seafood safety, and tourism potential. The overall coastal water quality has
remained at seawater quality grade II (1~2 mg/L) in terms of chemical oxygen demand (COD)
in cage aquaculture sites, S.Korea. Rapid urbanization and industrialization of the coastal
area are responsible for increased inflow of domestic sewage and industrial wastewater into
the aquaculture sites, and Korean seas. And also, increase of aquaculture production in
coastal area has been affecting on water quality and pollution problem coincidently. Red
tides, jellyfish, heavy metals and hazardous substances are new environmental issues in
aquaculture sites. Although only limited data and information are available for these
pollutants, most coastal waters of ROK are in good condition with regard to heavy metals
and hazardous substances, with their concentrations in water column and sediments within
domestic legal standards or foreign standards. Pollution from aquaculture sites in coastal
areas in S. Korea is in progress in condensed aquaculture sites and old-fashioned
aquaculture facilities and estuaries next to industrial complexes, harbors, and densely
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populated urban areas, requiring management measures to be implemented. More surveys
and investigations are required to better evaluate pollution of the aquaculture sites of ROK.
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PCAA4 1-1
AQUACULTURE ENVIRONMENTAL CAPACITY RESEARCH OF
ZHOUSHAN - DAIQU FISHERY
I. THE IMPACT OF CAGE CULTURE ON SEDIMENT QUALITY
Yanping Liu and Peng Gao*
Ocean Science college, Zhejiang Ocean University, Zhoushan, Zhejiang, China
gggp2000@gmail.com

Impact of Larimichthys crocea cage culture in Daiqu fishery (Zhoushan, Zhejiang province),
on the chemistry of the sediment was investigated. Sediment samples, in different depths
and from three stations at various distances from the cage, were collected, for analyzing
total organic matter, total organic carbon, total nitrogen and phosphorus. The results show a
significant increase in all analyzed parameters in station 1, at 5 m from the cage. The
difference between reference station (600 m from the cage) and station 2 at 95 m to the
cage was insignificant, indicating localized impact of cage farming to the vicinity of cage. The
analyzed parameters in various depth did not show a significant differences. The value of
analyzed parameters in the perimeter of the cage and their differences with reference
stations show small magnitude and localized impact on the chemistry of sediment. It might
be due to deep water and moderate velocity of water current in this fjord. The magnitude of
impact may differ during the summer season when biomass and feeding rate would be at the
maximum level.
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PCAA4 1-2
CULTURE OF THE GIANT FRESHWATER PRAWN Macrobrachium
rosenbergii IN LAKE-BASED CAGES USING PERIPHYTON
Maria Lourdes Cuvin-Aralar*, Ursan dela Paz, Emiliano Aralar
Southeast Asian Fisheries Development Center, Aquaculture Department, Binangonan Freshwater
Station, Binangonan, Rizal 1940 Philippines
mlcaralar@seafdec.org.ph; mcaralar@yahoo.com

The cage culture of the giant freshwater prawn Macrobrachium rosenbergii was started by
SEAFDEC/AQD in the Philippines to provide an alternative high value aquaculture species in
inland water bodies. The study was conducted to determine if the natural productivity of a
eutrophic lake in the Philippines can support the production of the giant freshwater prawn in
cages without the use of formulated feeds. Freshwater prawn juveniles were stocked in
experimental floating cages set in the lake-based facilities of the SEAFDEC/AQD. The
prawns were stocked at densities of 5, 10 and 15 pcs/m 2. Each cage was provided with a
series of vertical net substrates with a total area of of 12m 2, equivalent to three times the
cage bottom area. The prawns were stocked five days after installation of the cages and
substrates to allow for natural food (e.g. periphyton, micro invertebrates) to build up in the
cages and substrates. No commercially formulated feed was provided to the prawns.
Production parameters such as weight, growth rates and survival, were determined monthly.
Culling of blue-clawed males was done monthly starting on the third month. Culture lasted
for 8 months. Periphyton was also collected monthly from a 1m 2 of substrate from each cage
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for analysis. Results were analyzed by Repeated Measures ANOVA to compare the entire
culture run. Periphyton-based production of prawns was stocking density dependent with
best growth in the lowest stocking density of 5 pcs/m 2, with a final mean weight of 22g. This
was followed by 13g for 10 pcs/m2 and just 11g for 15 pcs/m2. Daily growth rate was
significantly higher in the lowest stocking density (0.58 g/d) compared to the two higher
densities (0.32 and 0.26 g/d for 10 and 15 pcs/m 2, respectively). Survival was also
significantly higher in the 5 pcs/m2 (79%) and lowest at the 15 pcs/m2 (53%). Although the
periphyton dry biomass had a lower overall mean of 19.0g/m 2 in the cages with 15 pcs/m2
compared to 26 to 27 g/m2 in the other stocking densities, the differences were not
significant. The best BCR (benefit cost ratio) among the three stocking densities of a purely
periphyton-based production system for cage culture of freshwater prawns is at 5pcs/m 2. For
higher stocking densities production of prawns is much lower so feed supplementation may
be necessary to make production economically viable.

PCAA4 1-3
COMPARITION OF GROWTH AND MORTALITY OF THE TRIPLOID
CUPPED OYSTER (Crassostrea gigas) IN TWO DISTRICTS OF THE
WESTERN COAST
Sang-woo Park*, Yong Kim, Kyung-nam Han
Department of ocean sciences, Inha university, Korea,
swpark89@naver.com

Triploid cupped oyster is created by inhibiting the release of the polar body during meiosis
induced by mating diploid and tetraploid oysters. Triploid bivalves are higher growth and
lower mortality than diploid bivalves that they are not energy consumption when during
maturation. Off-bottom culturing of oysters enables production of high-quality edible oysters
year-round by separating individual oysters, preventing damages to the shells, and
periodically exposing the oysters to the atmosphere due to its placement in the intertidal
mudflats. However, very small and young oysters show high mortality when exposed to the
atmosphere, so oysters need to be raised to a certain size in a case culture on sea surface.
In this study, the effects of variation in marine environment on the growth and mortality of
triploid cupped oysters during the case culturing before off-bottom culturing were
investigated. The growth of oyster and the water quality (water temperature, salinity, DO, pH,
SS, chl-a, COD, and nutritive salts) were evaluated at the entrance of Cheonsu Bay in
Wonsando-ri and at the entrance of Keunso Bay in Pado-ri. In September 2011, the initial
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shell length(SL) and total weight(TW) at Wonsando-ri were 6.35±0.12 ㎜ SL, 148.6±8.4 ㎎
TW, respectively. At Pado-ri, initial SL was 7.06±0.16 and TW was 169.1±8.7 ㎎. At the end
of the experiment(130 days), SL and TW were 26.8±0.2 ㎜, 7922.3±220.7 ㎎ at Wonsando-ri.
At Pado-ri SL and TW were 16.15±0.56 ㎜ and 2455.1±219.8 ㎎. The DGR value was 2.46 %
SL, 39.94 % TW at Wonsando-ri and 1.42 % SL, 10.32 % TW at Pado-ri. The mortality rate
at Wonsando-ri was 16.6 % and 20.0 % at Pado-ri. The environmental factors except
seawater temperature were similar at both locations or better at Pado-ri. Also, the mean
oyster size was smaller in the last month of the experiment compared to that of the previous
month in both locations. It is considered that larger oysters are more susceptible to low
temperature. It was found that water temperature had the most significant impact on the
growth and mortality of oysters, and Wonsando-ri farm was more suitable for the cage
culturing than Pado-ri farm. Our study suggest that oysters should be trained for the
exposure to the atmosphere in off-bottom culturing before December, when the water
temperature falls blow 10℃

PCAA4 1-4
CONCEPT DESIGN OF A NEW FEEDING FACILITY FOR THE
OFFSHORE FISH CAGE
Seong-Jae Jeong*, Dong-Gil Lee and Hee-Jin Kim
National Fisheries R&D Institute
denkmal@korea.kr

The conceptual design of the offshore feeding facility is performed for the offshore fish
farming in this study. To install the offshore feeding facility in Korean sea, the impact of
typhoons and strong currents are considered by the concept design. In order to improve the
efficiency of the feeding, the structure of hull is optimized for the severe ocean condition.
The superstructure was designed as barge type to ensure the strength and stability of
possible problems. The submerged hull form is designed as a catamaran-type in order to
respond to the direction of the constant currents. To convenient the supply of feeding
material and to increase of the feeding efficiency the shape design of superstructure was
focused. Four-point mooring system from the top of the submerged cage to the feeding
facility was applied. The capacity of feeding barge is 4.8m 3 as frozen mackerel. The
maximum capacity of daily consumption approximately 3 tons based on the cage volume
has been performed. Hydrostatics and dynamics analysis are calculated on the basis of the
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naval architecture and environmental condition. The results of basic design for a new
feeding facility are shown in this paper.

PCAA4 1-5
HYDRODYNAMIC CHARACTERISTICS OF TIDAL FLOW AROUND
THE NET CAGE OF ABALONE AQUACULTURE
Yang-Ho Choi*, Ki-Tak Seong, Dae-Soo Jang, Jun-Ho Ku and Min-Woo Park
Southwest Sea Fisheries Research Institute, NFRDI, Korea
*plumechoi@nfrdi.go.kr

This study focused on the assessment of environmental condition in the vicinity of net cage
of abalone aquaculture. To investigate the oceanic conditions (current, sea level,
temperature, salinity, dissolved oxygen, etc) in the study area, Seasonal hydrographic
survey were carried out at 9 stations and Eulerian time series datasets of hydrodynamic
conditions were collected with sampling interval of 10 minutes continuously. Cage
aquaculture systems are used to increase productivity by concentrating energy supply much
higher than natural ecosystems. Massive culture system and Intensive food supply (and
excretion) disturb the oceanic and environmental conditions around the cage. In this study,
we will describe seasonal and high frequency variation of hydrodynamic conditions as well
as other oceanic conditions in terms of descriptive statistical parameters and spectral
analyses. Results of temporal and spatial analyses will be given with emphasis of dissolved
oxygen and sediment quality conditions. In particular, episodes of oxygen depletion in
summer season will be highlighted.
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PCAA4 1-6
PROSPECT OF PACIFIC BLUEFIN TUNA, Thunnus orientalis
AQUACULTURE IN HIGH DENSITY POLYETHYLENE (HDPE) NET CAGE
IN SOUTHERN SEA OF KOREA
Hyung-kyu Hwang1*, Jung-in Myeong1, Jae-kwon Cho2, Sang-soo Kim2, Jung-uie Lee2
1

Aquaculture Management Division, 2Southwest Sea Fisheries Research Institute, NFRDI,
Busan 619-902, Korea
hhk5166@gmail.com

Development research of Pacific bluefin tuna was conducted in Yokji island, Tongyoung and
Geomun island, Yeosu Korea. The result of growth analysis on the species produced 2008
in Yokji island, the average body length was 137.2±3.5 cm and the average body weight was
56.2±4.5 kg in January. In July, average fork length showed 144.6 cm and body weight of
65.2 kg which means 116% increase of body weight. In Geomun island, the result of growth
analysis 1-year-old Pacific bluefin tuna caught in September represented average fork length
of 73.2±32.2 cm and average body weight of 8.3±1.2 kg in Jan. showing gradual growth until
May. In May, the body weight has doubled to 15.3±3.1 kg with fork length of 89.1±2.6 cm.
Due to the low water temperature(10~12°C) in southern sea of Korea, the species showed
slow growth rate driven by lowered forage intake in winter season, whereas it has recovered
steady rising growth after May. The biggest daunting challenge of Pacific bluefin tuna
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aquaculture in Korea is low temperature in winter and seed securement for aquaculture. For
one thing, there has been massive death of under 3 kg tuna as water temperature in winter
has drastically went down to 10°C. In other words, the lowest temperature for the
aquaculture is estimated to about 10°C. The result of natural spawning of Pacific bluefin tuna
produced in 2008 was seen and the spawning amount was about 600 ㎖ with the fertilization
rate of 93~95%.

PCAA4 1-7
WASTE ESTIMATION FROM SEA BASS (Lateolabrax japonicus)
OFFSHORE CAGE AQUACULTURE IN LANGYA BAY, CHINA
Huiwen Cai*, Changwen Wu, Sheng Zhao
National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, China,
lisachw77@yahoo.com.cn

As well known, cage aquaculture is characterized by a large bulk of wastes that released
directly into the environment due to the open system. There are a lot of data on wastes
generation from salmonid cage aquaculture in Europe and other countries. However, it must
be noted that waste generation varied greatly due to different species, different feed, and
different culturing regimes in different countries. Asia has been the largest seafood supply
part in the world, but the nutrient loadings are still poorly understood. In front of seafood
securities, as well as environmentally friendly sustainable aquaculture, a clear idea of how
much wastes generated from trash fish farming become an urgent thing. In this paper, a
more critical mass balance model for simulating the wastes production from trash fish cage
farming was developed considering the high water content in trash fish feed which is quite
different from dry feed. The case study has been applied in Langya Bay, China where sea
bass cage aquaculture developed quickly. The results showed that 184.0kg nitrogen
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generated for per ton sea bass production, and the total nitrogen was 164.68tons according
to the fish production data in 2005 if we consider the water content in trash fish. Otherwise,
the nutrients result was 456.2kg per ton fish production which was 2.5 times higher and the
total nitrogen generation was 408.3 tons for the whole cage farm. It was the same scenario
for phosphorus production during the fish growth process. Assessment and comparison was
also made for dry feed which had less water content. The results suggested that for dry feed
the difference was not so much whether you considering the water content or not. It is very
important to get the waste generation information as accurate as possible so as to do
aquaculture carrying capacity research and develop sustainable aquaculture industry,
especially for trash fish feeding system. Waste loading output is really a very serious
problem in China and some Asian countries. The developed mass balance model take more
critical consideration on water content in trash fish feed, and helps a better understanding of
wastes outputs from trash fish farming system. Efforts are needed on high efficient food
development to minimize the environment impact in the future.

PCAA4 1-8
STUDY ON THE EFFECT OF FRAMEWORK ATTACHED WITH CIRCULAR
TYPE OF FISH CAGE
Hyun-Young Kim*, Bong-Jin Cha and Seong-Jae Jung
Research Planning Division*, Fisheries Engineering Division, NFRDI, Busan 619-902, Korea
sys9318@korea.kr

The experiment was conducted to evaluate the effect of framework combined with circular
type of fish cage by making a model structure in a towing tank. It was measured tension from
load cells attached on each bridle line and mooring line. In terms of wave conditions, the
period was 1.5sec and 3sec, and wave height was 10cm, 15cm, 20cm and 25cm. With total
8 type of conditions, the experiment was conducted using a model structure. The result
showed that the tension on mooring lines was 3~4 times higher than this on bridle lines. And
as wave height got higher in the same condition of period, the tension on mooring lines got
increased. The pattern of tension drew consistent curves followed by movement of wave, but
the tension suddenly decreased and increased in the middle of peaks. It is considered that
float plays the important role as a breakwater for fish cage, so that it would help to reduce
side effects caused by bad sea area environment like harsh wave and current. Through this
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result, it is judged that utilization of float could improve the safety of structures in the mooring
system of circular type of fish cage.

PCAA4 1-9
HYDRODYNAMIC CHARACTERISTICS OF CHAIN-LINK WOVEN
COPPER ALLOY NETS
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Copper alloy net is being focused to replace fabric net for a fish cage because it has
some advances such as anti-bio-fouling, keeping in volume and protecting invasion by
predators. To adopt copper alloy nets as fish cages, the hydrodynamic characteristics
were observed to determine the properties of the nets in this study. The behaviors of the
drag and lift coefficients of the copper alloy nets according to various attack angles and
current speeds were very similar to those of fabric nets. The coefficients of the copper
alloy nets were larger than those of the fabric nets for attack angles of less than 30°. The
reverse was found for angles above 30°. This is believed to be due to structural
differences between the two nets. When the attack angle is less than 30°, the added
projected area of the copper alloy nets results in the larger coefficients because the nets
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consisted as 3 dimensions. For attack angles larger than 30°, the longer distance
between neighboring bars in the copper alloy net compared with the fabric net result in
smaller coefficients. The chain-link woven copper ally net should be examined
hydrodynamic characteristics of it more before adaptation it to the cage because its’
structure is too different with fabric net’s to replace the net for the cage.

580

