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Overview
SEAFDEC Aquaculture Department will hold a 2-day international
workshop on food safety of aquaculture products in order to promote and
influence regional initiatives in securing wholesome and safe aquaculture
commodities in the ASEAN region. This workshop will have funding
support from the Government of Japan.
Topics:
1. Country Reports on the following topics:
Food safety and traceability of aquaculture products in their
respective countries as wells as available methodologies for detection of
contaminants, regulations and recommendations available in the Member
Country.
2. Contributed Papers on the following topics:
Food safety and traceability, good aquaculture practices (GAP), HACCP,
fish nutrition and health management for food safety, toxicological and
public health aspects of contaminants in aquaculture products, etc.
3. Workshop Discussion – “Identification of research gaps and research
collaborations among Member Countries”:
Needs and requirements on setting food safety standards of
aquaculture products, learning procedures/ methodologies for detection of
contaminants, assessment of exposure risks, application of knowledge and
utilization of available resources, training of personnel in Member
Countries, etc.
Expected outputs:
Participants
will
acquire
knowledge,
technologies,
and
recommendations necessary to integrate SEAFDEC Member Countries into
food safety and traceability standards setting process involving
aquaculture products in their respective situations. It will also increase
their awareness and commitment to promote wholesome and safe
aquaculture products.
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Message
The importance of food safety not only in aquaculture products but
in all food products cannot be overemphasized. Food is a basic necessity for
human beings and with the world population increasing very rapidly, its
availability will be a very important issue among countries in the very near
future.
SEAFDEC/AQD has organized this 2-day international seminar
workshop on Food Safety of Aquaculture Products in order to promote
regional initiatives that will ensure the availability of wholesome and safe
aquaculture products to consumers in the ASEAN region and the rest of the
world. The gathering brings together people of different nationalities and
from different walks of life. Yet, we are one in that we all desire food
security for ourselves, our families and our people – desiring not only
having enough food on our tables at all times, but more importantly, having
food that are safe to eat.
SEAFDEC/AQD has been in the forefront of developing technologies
for the sustainable production of food products through aquaculture. The
last decade has seen dramatic increases in aquaculture production in the
Southeast Asian region with several countries in the region making it to the
top ten aquaculture producing countries in the world. With intensification
of production, food safety, quality and traceability concerns have become
major issues confronting the aquaculture industry not only in terms of
protecting public health but also of meeting requirements of the
international market. To help address these issues, SEAFDEC/AQD, with
financial support from the Government of Japan-Trust Fund is
implementing a regional R & D program on food safety of aquaculture
products. This is not the first time that the Department has embarked on R
& D directed towards production of aquaculture products that are safe to
eat and at the same time looking at impacts of production practices on the
environment. Way back in the early 90s, AQD conducted a survey on the
use of chemicals in aquaculture.
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This seminar workshop is one of the activities under the R & D
program on food safety. It covers reports on the status of food safety and
traceability of aquaculture products including standard protocols used for
detection of contaminants, surveillance activities as well as pertinent
regulations and regulatory mechanisms in SEAFDEC member countries.
There will also be a session on contributed papers on different aspects of
food safety. The workshop will focus on identification of research gaps and
forging research collaborations among SEAFDEC member countries as well
as national and international agencies. Special attention will be given to
identifying the needs and requirements of SEAFDEC member countries in
setting food safety standards of aquaculture products including capacity
building in analytical techniques and methodologies for detection of
contaminants and assessment of exposure risks. The setting up of
harmonized standards among ASEAN member countries becomes very
important in the light of the plan to integrate ASEAN into one community in
2015. Economic integration is part of the plan. When this happens, there
will be a free flow of goods among ASEAN member countries and it is here
where harmonized food safety standards become important.

Felix G. Ayson, D. Sc.
Chief, SEAFDEC AQD
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Message

Greetings from Aquaculture Department, Southeast Asian Fisheries
Development Center, (SEAFDEC/AQD), Iloilo, Philippines, and welcome to
the SEAFDEC International Workshop on Food Safety of Aquaculture
Products in the Southeast Asia!
In the Southeast Asian region, aquaculture production remarkably
increased especially in the last decade that accounted for 45 % of total
fisheries production in 2010 from only 22 % in 2000 (FAO, 2012). The rate
of increase in aquaculture production is also higher in Southeast Asian
region than in the world (47 % in 2010 while 31 % in 2000). Among top
ten countries for culture production in the world, nine countries came from
Asia, and four countries are from SEAFDEC Member Countries, that
includes Indonesia, Vietnam, Philippines and Thailand. These fisheries
statistics mean that the Southeast Asian region has very high contribution
to the heightened global demand for food due to rapid increase of world
population. This trend suggests that securing quality and safety of
aquaculture products are increasingly becoming an imperative concern in
our region.
Food safety is one of major issues that the aquaculture industry is
presently confronting not only in terms of protecting public health but also
of meeting the requirements of international trade. The presence of
chemical residues and pathogenic organisms in cultured organisms may
render aquaculture products unsafe for human consumption and fail to
meet international standards, guidelines, and recommendations. In
addition, to secure the safety of aquaculture products, the wholesome
approach should take into consideration the risk factors from
environments so that good aquaculture practices should be adapted.
Our endeavors toward these requirements and concerns could be
shortly paraphrased to “Challenges in Sustaining the Food Safety of
Aquaculture Products”, which is the main theme of the present workshop.
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This is a necessary issue that should be addressed. However, the practical
awareness and countermeasures on food safety are not always shared
equally and effectively in the Southeast Asian region. Sharing the latest
knowledge and technologies on food safety of aquaculture products among
the SEAFDEC Member Countries is very important to guarantee the steady
development of aquaculture sectors supporting the livelihood and food
security which are two main goals of SEAFDEC.
To address the issues on food safety practically and to raise the
awareness and commitment in promoting wholesome and safe aquaculture
products, we design this workshop with the following three major topics;
1) Country reports from SEAFDEC Member Countries on Food safety and
traceability of aquaculture products in their respective countries as wells
as available methodologies for detection of contaminants, regulations and
recommendations; 2) Contributed papers on food safety and traceability,
good aquaculture practices (GAP), HACCP, fish nutrition and health
management for food safety, toxicological and public health aspects of
contaminants in aquaculture products, etc., and; 3) Workshop Discussion
on “Identification of research gaps and research collaborations among
Member Countries.”
With this two day workshop, we hope to have a fruitful discussion
and exchange of ideas on how to bridge the gap on the information
dissemination of recent findings and on how to solve and address the
emerging issues on food safety in the ASEAN Region. As a result, we wish to
relay our outcomes to contribute to the establishment of sustainable
aquaculture practices in the Southeast Asian region.
As the Chairman of the Organizing Committee, I would like to
express my sincere gratitude to all the participants for their active
contribution to this workshop. Many thanks are also due to the members of
the workshop committee who efficiently did the required preparations
leading to the workshop. Lastly, I wish to acknowledge the Fisheries
Agency of the Government of Japan for providing financial support for the
conduct of this workshop.

Teruo Azuma, Ph. D.
Chairperson, Organizing Committee,
Deputy Chief & Co-Manager of GOJ-TF Program, SEAFDEC/AQD
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Scientific Program
Wednesday, 8 May
07:30-08:30

Registration

08:30-09:30

Opening ceremonies
Master of Ceremonies Dr. Ma. Rowena R. Eguia
Welcome Messages
Dr. Felix G. Ayson
Chief, SEAFDEC AQD
Atty. Asis Perez
National Director, Bureau of Fisheries and
Aquatic Resources (BFAR) and SEAFDEC Council
Director for the Philippines
Opening Remarks
Dr. Teruo Azuma
Deputy Chief, SEAFDEC/AQD and
Co-Manager, GOJ-TF5 Program
Keynote Address
Mr. Hajime Kawamura
Deputy Secretary General, SEAFDEC

09:30-09:45

Break/ Poster Viewing

SESSION I

Moderator: Dr. Veronica R. Alava
09:45-10:15

Country Report 1: Food Safety of Aquacultured Products in the
Philippines
Simeona E. Regidor, Sonia S. Somga, Joselito R. Somga,
Marygrace C.Quintero

10:15-10:45

Country Report 2: Status of Food Safety Management of
Aquaculture Products in Vietnam
Chau Thi Tuyet Hanh1, Pham Hoang Duc2, Nguyen Hoai Nam3
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10:45-11:15

Country Report 3: Traceability system in Aquaculture Product,
Cambodia
Bun Chantrea

11:15-11:45

Country Report 4:Food Safety of Aquaculture Products in Brunei
Darussalam
Noriani Anggas

11:45-12:15

Country Report 5: Research Topics on Seafood Safety in Japan
Michiaki Yamashita

12:15-13:30

Lunch/ Product Presentation (Philab and Merck)

SESSION II
Moderator: Dr. Eduardo M. Leaño
13:30-14:00

Country report 6: Food Safety of Aquaculture Products in Lao
PDR
Thongkhoun Khonglaliane

14:00-14:30

Country Report 7: Ensuring the Safety of Aquaculture Products
in Indonesia
Tuti Hartati Siregar

14:30-15:00

Country Report 8: Food Safety of Aquaculture Products –
Singapore Perspective
Helen Phang

15:00-15:30

Break/ Poster viewing

15:30-16:00

Country Report 9: Food safety activities of Department of
Fisheries, Myanmar
Hla Htay

16:00-16:30

Country Report 10: Food safety and Traceability for Marine
shrimp Farm in Thailand
Suwanna Worasing

16:30-17:30

Open Forum
Moderator: Dr. Relicardo M. Coloso

18:00-

Conference Dinner (Cultural Night)
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Thursday, May 9, 2013
SESSION III

Moderator: Dr. Leobert D. de la Peña
08:30-09:10

Plenary Paper: Challenges in Sustaining the Food Safety of
Aquaculture Products
Mark Tamplin

09:10-09:40

Contributed Paper1: Application of Edible Mushroom Extract to
Prevent Melanosis in the Farmed Shrimp Species, Penaeus
monodon and Litopenaeus vannamei
Angel B. Encarnacion , Toshiaki Ohshima

09:40-10:10

Contributed Paper 2: A Case Study on Exthoxyquin: A technical
Barrier in Philippine Shrimp Exports
Roselyn C. Usero

10:10-10:30

Break/ Poster Viewing

10:30-11:00

Contributed Paper 3: The Benefits and Risks of Fish
Consumptions
Michiaki Yamashita

11:00- 11:30

Contributed Paper 4: Agro-Chemicals in Fisheries
Jose P. Peralta

SESSION IV

Moderator: Dr. Ma. Michelle D. Penaranda
11:30-12:00

Contributed Paper 5: Role of Academe Enhancing Capabilities
on Food Safety
Emeliza Lozada

12:00-12:30

Contributed Paper 6: Food and Drug Administration Philippines
and Food Safety of Aquaculture Products
Ma. Theresa Cerbolles

12:30-13:30

Lunch/ Product Presentation (Guill-bern Corporation))

9

13:30-14:00

Contributed Paper 7: An Integrated Approach to Seafood Safety
and Quality Assurance: Philippines’ Experience
Consuelo C. Baltazar

SESSION V
Moderator: Dr. Erlinda C. Lacierda
14:00-14:30

Contributed Paper 8: Challenging Microorganisms in
Aquaculture Products: Establishment of Thermal Processes for
Safety
Alonzo Gabriel

14:30-15:00

Contributed Paper 9: BFAR Food Safety Management and
Control System
Dennis Tiotangco

WORKSHOP

Moderator: Dr. Rolando V. Pakingking, Jr.
15:00-15:15

Workshop Mechanics
Dr. Edgar C. Amar

15:15-16:15

Workshops: breakout sessions
Group 1: Research gap ---methodology, emerging toxins
Group 2: Capacity building ---infrastructure, training,
Group 3: Regulatory policy, harmonizing policies among
member countries
Workshop outputs

16:15-16:35

Group 1

16:35-16:55

Group 2

16:55-17:15

Group 3

17:15-17:30

Summary of workshop outputs
Dr. Eduardo M. Leaño
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17:30-18:00

Closing ceremonies
Master of Ceremonies: Dr. Ma. Rowena R. Eguia
Impressions on the Conference / Workshop
Prof. Carlos Baylon
Dean, College of Fisheries and Ocean Sciences
University of the Philippines in the Visayas
Miag-ao, Iloilo
Prof. Mark Tamplin
Centre Leader
Food Safety Center
Tasmanian Institute of Agriculture
Closing Remarks
Dr. Relicardo Coloso
Research Division Head,
SEAFDEC/AQD

11

ABSTRACTS OF COUNTRY REPORTS
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CR1

Food Safety of Aquacultured Products in the Philippines
Simeona E. Regidor, Sonia S. Somga, Joselito R. Somga, Marygrace C. Quintero
Bureau of Fisheries and Aquatic Resources
860 Quezon Avenue, Quezon City Philippines
Email: simeona03@yahoo.com
In the Philippines, regulations on the safety of aquacultured products are
primarily being implemented by the Food and Drug Authority (FDA) of the
Department of Health and the Bureau of Fisheries and Aquatic Resources (BFAR)
of the Department of Agriculture. The BFAR is responsible for the certification and
inspection of the primary production and processing establishments of fresh and
frozen products. The Good Manufacturing Practices and Standard Sanitary
Operating Procedures of the processing establishments for processed products are
jointly being managed by both agencies. BFAR was designated—by virtue of the
European Council Directive 95/190/EECM—as the Competent Authority to
implement EU laws, laying down the health conditions for the production and
placement of exports to the EU market of fish and fishery products from the
Philippines.
Aquaculture practices in the Philippines can be categorized into intensive,
semi-intensive and the extensive type of culture. The intensive and semi-intensive
types of aquaculture are more vulnerable to risk from hazards because of their
reliance on chemicals and aqua-feeds to sustain the life of the cultured aquatic
animals. A recent study by Somga et. al. revealed that chemicals like antibiotics and
antiparasitics, are being used in aquaculture The extensive type of aquaculture
relies on the use of existing natural feeds like snails, which are gathered within the
vicinity of the farm.
A national Residue Control Program is being implemented by BFAR to
ensure that aquacultured products like shrimp and milkfish processed by
accredited processing plants for export to certain markets are free of certain
residues. The program requires registration, sampling, monitoring and inspection
for the presence of diseases and the use of drugs and chemicals of all farms
included in the program. Recently, with the approval of the Philippine Standard on
Good Aquaculture Practice, BFAR will be implementing an inspection and
certification system based on the said standard.
There is a need to provide additional training for Good Aquaculture
Practices, specifically in the areas of documentation and traceability of inputs and
products. Capacity and capability building are also needed to analyze trace
elements in meat.
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CR2

Status of Food Safety Management of Aquaculture Products in
Vietnam
Chau Thi Tuyet Hanh1, Pham Hoang Duc2, Nguyen Hoai Nam3
Department of Aquaculture, Fisheries Administration
Email: hanhchau08@yahoo.com
Vietnam Fisheries has gradually grown in both quantity and quality in the
last decade. In 2012, Vietnam seafood production reached 5. 92 million tons of
which aquaculture products was 3.27 million tons and export value reached 6.12
billion U.S. dollars. Seafood Vietnam has exported to over 100 countries, the main
market focus is the EU 3 (18.5%), America (19.4%) and Japan (17.9%) and
products are mainly exported frozen shrimp (36.5%), Pangasius (28.4%), mollusks
(9.5%), and Tuna (9.3%).
The Vietnamese government has developed a legal framework on food
safety including Law and Decree on Food safety (No.55/2012/QH and
38/2012/NĐ-CP), Law and Decree on Inspection No. 56/2010/QH12 and Decree
86/2011/ND-CP and regulations on monitoring and supervision of fishery food
safety, inspection of FBOs and export and import. Law enforcement system has
also developed from the central (D-fish, DHA and NAFIQAD) and local level
(provincial sub-departments, regional Branches of NAFIQAD, DHA) to manage and
supervise the food safety of aquaculture products. Food safety of aquaculture
products is controlled and monitored following value chain of products by stages
and certified for each stage. Raw materials production (seed production, feed,
growth out) stage adopted the VietGAP or other voluntary certification scheme
(GlobalGAP, ASC, BAP, BRC, IFS, FOS) according to the importers. The collection,
preservation and processing stages adopted the scheme of GMP, SSOP, HACCP.
In addition, aquaculture production farm and processing company are
reviewed, inspected and classified regularly at both central and provincial levels.
The Government implements the national program on contaminants and chemical
residues control in aquaculture products and bivalve mollusks production areas
control. Laboratory equipments and Lab staff of 6 laboratories of 6 NAFIQAD
branches have been accredited with ISO/IEC 17025 that 92-140 analysis of 6
Branches have been accredited in compliance with ISO 17025. All laboratories got
good results in international proficiency tests for antibiotics (CAP, Nitrofurans,
MG/LMG) and microorganism (E. coli, V. cholerae,Salmonella)The challenge is in
the requirement by the market for strict food safety regulations, traceability
systems, and more voluntary certification, These can, not only facilitate but also
raise production cost, reduce consumer trust due to contradictory messages and
even create gaps and misunderstanding between producers and major
consumption markets.
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CR3

Traceability System of Aquaculture Products in Cambodia
Bun Chantrea
Fisheries Administration, Cambodia
Email: bunchatrea@gmail.com
Cambodia's coastal zone, which is located in the southwest of the country,
has a total length of approximately 435km. Although agriculture is the major
occupation for about 85% of the population, fish is the most important source of
animal protein for Cambodian people, providing 75% of total animal protein intake
for the population. Great Lake Mekong and Tonle Sap are the main system
supporting the fisheries of Cambodia, which is estimated to be greater than 30% of
the total area. With over 500 freshwater fish species caught within the system,
total estimated annual catch is 405,000-445,000 tons between 2010 and 2011.
Cambodia’s marine fisheries production is about 60,000 tons annually consisting
of more than 476 fish species from over 97 families. Mackerel, snapper, grouper,
shrimp, squid, and crab were identified as the most commercially important
pelagic fish species. Total fish export of the country is 56,400 tons, which can be
categorized as frozen shrimp, frozen squid/octopus, crab meat, snail fillet meat,
fish ball, frozen finfish, live sand goby, live grouper, live mantis shrimp and
traditional product such as salt dried fish, smoked fish, fermented fish also fall into
this category. However, there is inadequacy in regulation in terms of traceability
for fisheries products.
Inland aquaculture production has increased to 72,000 metric tons in
2002, with pond and cage culture estimated to contribute around 5% and 80% of
this, respectively. The most important species of fish in terms of volume and value
produced by inland aquaculture are Pangasius spp.and Channa spp. (snakehead).
Rice-fish culture has also been promoted by Government as a means to increase
fish supply and yields from rice fields as well as crocodile farming. Marine pen and
cage culture has been constrained by the lack of hatchery technology for marine
fish species. Marine cage and pen farmers have problems with disease and water
salinity and cyanide use to catch seeds for grow-out in pens and cages. Seaweed
farming has been developed in recent years employing a large number of poor
stakeholders who grow and dry small amounts of seaweed that are collected by
middlemen who in turn supply the exporters. Intensive shrimp culture
experienced a boom in the early to mid 1990s but production has now dropped
due to problems of disease, pollution and high soil acidity. The government policy
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is to promote aquaculture to meet the demand for fish and reduce pressure on the
natural fisheries resources.
Information on post-harvest issues of aquaculture operations, and the
stakeholders involved in these activities is limited. However, Good Aquaculture
Practice (GAP) policies have been developed and enacted by the Ministry of
Agriculture Forestry and Fisheries to support Traceability System in aquaculture
and post-harvest of fisheries product as a whole. As farmers, fishermen,
middlemen and farmers involved are usually poorly educated, documentation is
often difficult for them to do, and the production management of the steps
involved before processing does not employ any sort of information technology.
The following is the simplified fish production flow in Cambodia: fishing boat to
small middlemen to top middlemen to small processor or from the fish farm
directly to the processor. From the small processor it goes to directly the fish
exporter or from the small processor to transporter to wholesaler or from small
processor directly to the wholesaler.
It is recommended that the Aquaculture Development Department
accelerate the countrywide extension of GAP as enacted by the government. A
traceability system for fisheries production is being drafted and once approved, it
should be disseminated to all stakeholders. The guidelines should give a detailed
description of the method to document the traceability information at every step of
fish production as follows: 1) Use date and production volume for raw material in
the farm production chain in order to identify different lots; 2) Improve
documentation attached to the traceability objective. This can help in building the
capacity of processors in the production chain; 3) Fish farmer: maintain records
for proper documentation of the sources of fry, seeds and chemicals up to product
marketing (e.g. date and volume). Farms should be able to assure internal
traceability for the purpose of controlling quality and efficiency of production; 4)
Processor: traceability should focus on safety and quality of products including its
condition, temperature fluctuation during storage and processing; 5) Long term
perspective traceability should be established for all fish products, not only for fish
destined for the export market.
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CR4
Food Safety of Aquaculture Products in Brunei Darussalam
Noraini Anggas
Department of Fisheries
Ministry of Industry and Primary Resources
Brunei Darussalam
Email: noraini.anggas@fisheries.gov.bn
The Department of Fisheries (DOF) under the Ministry of Industry and
Primary Resources has started aquaculture in Brunei Darussalam in 1970’s. The
first aquaculture project involved the rearing of freshwater fishes, mangrove
oyster then culture of green mussels. Marine fishes and prawn culture began in
the 1980s. The two species of prawn, Penaeus monodon and Litopenaeus
stylirostris, both species were of SPF derived from locally domesticated stock, are
now commercially cultured in the country. The Brunei Darussalam aquaculture
industry is developing rapidly and contributing significantly to food security,
export and overall country economic development.
The Department of Fisheries, in-cooperation with Agri-Food Safety Food
Division and Biosecurity Division of the Ministry of Industry and Primary
Resources is designated as the Competent Authority responsible for fishery
products intended for export. These agencies have the jurisdiction and capacityboth technical and organizational, to implement controls over the entire food
chain from primary production to distribution. They carry out the official control
tasks (licensing, auditing, sampling, issuing of corrective action, chemical
inspections) in aquaculture farms, product and other related establishments.
In addition to these services, the Aquaculture Industry Division of the
Department of Fisheries takes samples at aquaculture farms for aquatic animal
health issues. The DOF has the power to apply sanctions for non-compliances
(infringement procedures) and to seize fishery products all along the production
and distribution chain. This legislation also enables to suspend an establishment
from export, to delist an establishment from the list of approved establishments,
and to impose fines. This power is provided by the Fisheries Order 2009. The food
safety policies in Brunei are incorporated in the Public Health (Food) Act 2000 and
the Public Health (Food) Regulations 2001.
The Department only allowed companies to use limited and approved
chemicals such as fertilizers; probiotics etc. for aquaculture industry but strictly
prohibit the use of antibiotics. Also since Brunei Darussalam is an Islamic country
the Department of Fisheries makes it obligatory for all imports of fish and fishery
products such as feeds and feed ingredients to be of halal origin.
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A series of seminars on Good Aquaculture Practices (GAP), on hygiene in
processing plants; for fish inspectors regarding audits of aquaculture farms and
establishments; Post Harvest Quality Assurance and Food Safety Seminars for
aquaculture operators; Hazard Analysis Critical Control Points (HACCP) Systems;
and on traceability and product recall (European Commission 2012). The said
seminar and trainings aimed to have sustainable aquaculture in the country to
provide knowledge to operators and DOF staff on the importance of delivering
quality, safe and suitable aquaculture products for consumption, and at the same
time, to point out that producing good quality product will ensure a better market.
The Department of Fisheries has been actively training their staffs and the fish
farmers to adopt the GAP. However, follow-up training on specific food safety
training for operators and staff is still necessary.
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CR5

Research Topics on Seafood Safety in Japan
Michiaki Yamashita
National Research Institute of Fisheries Science
Yokohama, Japan
Email: mic@affrc.go.jp
False labeling problems have been encountered in existing seafood
marketing in Japan, recently. Species and origin identification techniques are
required for food labeling regulations to differentiate commercially important fish,
shellfish, and seaweed, because many of the distinguishing morphological features
are no longer identifiable after food processing. NRIFS has developed various
biochemical and DNA-based genetic techniques for species and origin
identification. Multiple trace elemental analysis by inductively coupled plasma
mass spectrometry (ICP–MS) can be used for geographic origin identification for
eels, clams, and seaweeds. For example, a geographic origin discrimination method
for eel products was developed. Live eels imported from Taiwan were illegally sold
under Japanese origin labeling. In addition, grilled eel fillets were mislabeled as
domestic even though they were imported from China. As there are large
differences in the price of eel products between Japan, China, and Taiwan,
mislabeling the country-of-origin of eel results in large profits, and mislabeling will
not end. Multiple trace elemental analysis of intermuscular bones is effective for
country-of-origin identification of eels processed as grilled eel fillets.
From the viewpoint of food safety, seafood is the biggest cause of food
poisoning in Japan. Recently, myxosporean parasite Kudoa septempunctata was
identified to be the causative agent of a novel food poisoning with consumption of
the raw meat of flounder Paralichthys olivaceus. There have been several foodborne gastroenteritis outbreaks in Japan in recent years. A PCR-based detection
method for K. septempunctata was developed and applied to the food safety
regulation. The life cycle of Kudoa is required to be identified to prevent the spread
of infection.
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CR6
Food Safety of Aquaculture Products in Lao PDR
Thongkhoun Khonglalaine
Department of Livestock and Fisheries
Ministry of Aquaculture and ForestryLao PDR
Email: thongkh.kl@gmail.com
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 ricefields. The total area of water resources for aquaculture is believed to be more
than 1.2 million ha. The estimated consumption of inland fish in Lao PDR is
approximately 167,922 ton per year while consumption of other aquatic animals is
estimated at 40,581 tons per year. Most of the consumption is from internal
production (i.e. imports are of minor importance), so these figures represent
approximate catches or yield of the fisheries. 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 per cent of the population, still depend upon the country’s fish
and other aquatic animals as their most reliable sources of animal protein intake.
The estimated consumption of fish and aquatic products is 29kg per capita per
year.
As aquaculture in Lao PDR expands, many forms of production system are
being developed, for example pond culture, communal ponds, rice-cum-fish culture
and cage culture, and the most of fish culture farming in Lao PDR is small-scale
farming. Such forms of production systems are divided into sub-categories
depending on the nature and main activity of the producers. According to the DLF,
in 2007 aquaculture production accounted for 54,750 ton in an area of more than
42,000 ha, including cage culture in the Mekong and some tributaries.
The Tilapia cages culture in the Mekong River and Irrigation reservoir
there has seen a significant increase in intensive Tilapia production in recent years
in Lao PDR. Presently culture of Tilapia in floating nets cages in the Mekong River
and irrigation reservoir in last two years an enterprising farmer has established
about 360 cages.
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Constraints for development of Tilapia cage culture on large scale are the
lack of extension services to advise the farmer and insufficient supply of advanced
fingerling. In addition, Tilapia cage culture tends to be unsustainable because of
river flooding and strong current during the rainy season and lack of water during
the dry season.
For the sustainable intensification of aquaculture in Lao PDR, lessons in
selection of the suitable technology for intensification of aquaculture systems and
food safety of aquaculture products need to be learned from member countries.
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CR7
Ensuring the Safety of Aquaculture Products in Indonesia
Tuti Hartati Siregar
Research Center for Marine and Fisheries Product Processing and
Biotechnology
Agency for Marine and Fisheries Research
Ministry of Marine Affairs and Fisheries
K.S Tubun Petamburan VI
Jakarta - Indonesia 10260
Email: toetihs@yahoo.com
Aquaculture is one of Indonesia’s main fisheries components besides
capture fisheries. Due to decreasing stock of fish for capture fisheries purposes,
aquaculture activities in Indonesia have increased and contributed up to more
than 50 % of Indonesia fisheries production. Aquaculture in Indonesia is practiced
in fresh, brackish and marine waters with different facilities, species and methods.
The main aquaculture commodities from Indonesia are catfish, tilapia, shrimp,
grouper and carp. Fisheries production fulfills both domestic and international
demand. Indonesia fisheries products are mostly exported to the European Union,
United States and Japan.
The regulation regarding aquaculture practice in Indonesia is authorized
by the Directorate General of Aquaculture under the Ministry of Marine Affairs and
Fisheries. The ministry deals with the policies related to control of production, and
to develop aquaculture production and aquaculture investment. Since intensive
aquaculture was introduced, the outbreaks of fish diseases also occurred.
Moreover, water management in fish farming is poor which resulted in the
increase of diseases outbreaks. Some chemicals have been used to prevent the fish
disease such as chloramphenicol and pesticides. Although the usage of those
chemicals has been banned in the aquaculture practice, many farmers still use it to
prevent fish diseases. Therefore, The Ministry of Marine Affairs and Fisheries
together with the Pesticide Commission and the Ministry of Agriculture regulate
the usage and dose of chemicals in the aquaculture practice. Monitoring of the level
of antibiotics especially chloramphenicol has been conducted to control the safety
of aquaculture products from the hatchery to harvest.
Besides the chemical usages, pollution also affects the quality and safety of
the aquaculture products. Studies on chemical residues (heavy metals, pesticides,
PCBs, dioxin, etc.) and biotoxins such as saxitoxin and ciguaterra have been
conducted. The results of the studies are proposed to be used in regulating the
areas where aquaculture is practiced. In the future, it will be proposed to remove
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aquaculture from highly polluted locations. Continuous monitoring to ensure the
quality and safety of product is done using standard method and in house method
such as chemistry and microbiological methods. ICPMS, AAS, GC, HPLC, PCR, ELISA
and conventional microbiological methods are used for daily analysis. Although
some methods have been established, training related to sampling methods and
analyses are still needed to improve the capacity building.
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Food Safety of Aquaculture Products – Singapore Perspective
Helen Phang
Primary Production Department
Agri-Food and Veterinary Authority (AVA) of Singapore
Email: Helen_PHANG@ava.gov.sg
Even with the limited available sea space, Singapore has a small but
thriving foodfish industry. Singapore’s consumption of fish is estimated to be
100,000 tons per year of which about 5% is accounted for by local foodfish
aquaculture. These coastal farms produce marine foodfish species like groupers,
seabass, snappers and milk fish, as well as green mussels.
While seafood, including products of aquaculture is generally regarded as
safe, various food safety hazards had been associated with seafood. These can be
microbiological hazards (E.coli, Vibrios spps, Salmonella, Noroviruses, etc) and
chemical hazards, including environmental pollutants such as heavy metals (e.g
mercury) and PCBs. Issues relating to abuse of antimicrobial agents in
aquaculture are also emerging. The Agri-Food and Veterinary Authority (AVA) of
Singapore has put in place regulatory and surveillance programmes for food borne
hazards to ensure seafood safety for consumers in Singapore.
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CR9
Food Safety Activities of Department of Fisheries, Myanmar
Hla Htay
Department of Fisheries
Republic of the Union of Myanmar
Email: hlahtay34@gmail.com
Myanmar exports a major portion of aquaculture production and as such,
is highly dependent on maintaining competiveness and developing access to the
highly lucrative export markets. Many importing countries, including those from
European Union (EU), require an exporting country to have a Governmentsupported residue and contaminants monitoring program and traceability system.
Most countries also require that imported food commodities be certified as
complying with residue and contaminants standards.
Due to market requirements, Myanmar, Department of Fisheries,
participated in and implemented SEAFDEC Regional project of JTF V: Traceability
Systems for Aquaculture Products in the Asean Region led by MFRD and prepared
the national residue monitoring plan required by EU market.. The DOF Myanmar
also promulgated directive for banned chemicals and drugs for aquaculture, and
promoted Good aquaculture practice (GAqP) for fresh water fish farming
according to ASEAN-AEC blue print 2015. Some in Myanmar have received training
funded by the Ministry of Agriculture, Forestry and Fisheries (MAFF) of Japan and
organized by ASEAN Secretariat. Since the implementation and the promotion of
GAqP in the country need much experience and capability, trainings from
International and Regional Organizations are highly appreciated .
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Food safety and Traceability for Marine shrimp Farm in
Thailand
Suwanna Worasing
Trat Coastal Fisheries Research and Development Center, Department of Fisheries,
Thailand
Email: lactuca2007@gmail.com
Thailand has been culturing white shrimp Penaeus vannamei, for which
the Department of Fisheries (DoF) has the responsibility for the farm standard
from farm to table process. The objectives are for shrimp production to be
hygienic, to use non-prohibited veterinary drug and chemicals in the culture
operation, and to produce shrimps that are safe to consumers. The shrimp farm
must comply with Good Aquaculture practices (GAP) with the TAS 7401-2009
regulations and the National Residue Control Program (NRCP). This is taken from
Ministry of Agriculture and Cooperatives and International Standards Organization
(ISO) documents. A process of auditing or inspection is generally conducted to
assess the degree of compliance of the entity to be certified to specific standards.
The DoF provincial authority suggests and trains the GAP process to farmers so
that they can prepare their farms for full auditing and internal inspections that
could verify the implementation of the internal standard at the farm level. The
inspection or auditing of an entity is conducted by auditors. The auditing
assessment should pass through the certification committee for confirmation.
Samples collected from hatcheries and farms are analyzed to determine
chloramphenicol, nitrofurans, fluoroquinolone, oxytetracycline and malachite
green in order to eliminate the use of prohibited drugs and chemicals in
aquaculture, with protocols established in accordance with concerned EU
directives. Traceability from farm to processing plant requires a declaration by
using fry movement document (FMD) and movement document (MD). In addition,
the procedure still needs to be carefully controlled and protected against spread of
epidemics in the farm according to regulations of the international organization
(OIE) from the hatchery to the farm.
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PP
Challenges in Sustaining the Food Safety of Aquaculture
Products
Mark Tamplin
Food Safety Centre, Tasmanian Institute of Agriculture, University of Tasmania
Hobart, Tasmania, Australia
Email: mark.tamplin@utas.edu.au
It is safe to assume that aquaculture will be the primary future source of
fish products consumed by the billions of persons on the planet. Sustaining the
volume of product needed to meet this demand will rely on technological advances
that increase production rates, as well as new and efficient forms of feed, fish
genetics, vaccines and other innovative practices. Importantly, the safety of
aquacultured products must keep pace with such advances, and meet the
increasingly higher expectations of consumers and regulatory bodies, for lower
levels of chemical and biological contaminants. This will not be achieved without
considerable investment in research and development, integrated with risk
assessment and risk management.
The planet is a closed system, and as such, we can expect that the effects of
human population growth will coincide with increases in densities of pathogenic
microorganisms and chemicals that will impact aquaculture. We already see this as
higher water temperatures increase concentration of Vibrio species and toxic algae
that impact shellfish, and greater levels of precipitation transfer contaminants
from land into aquatic environments. As a consequence, it is highly likely that the
safety status of aquaculture systems will need to exceed that of surrounding
environments, implying that water treatment and feed sources will be the primary
critical control points in production systems.
As foodborne hazards increase, more investment will be needed to
develop innovative post-harvest treatments of aquaculture products.
Contemporary examples include high pressure processing, pulsed electric fields,
electrolyzed water, and diverse types of antimicrobial compounds such as pro- and
prebiotics and bacteriophage. Also, as we have seen over the past 50 years,
medical advances will continue to extend human lives, but at the same time
increase the number of individuals who are more susceptible to low levels
pathogenic microorganisms, toxins and allergens.
Assuming these challenges can be met, real-time through-chain traceability systems will be required to ensure that aquaculture products are produced
using approved food safety practices that are linked to country-of-origin, brand
and even provenance.
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CP1
Application of Edible Mushroom Extract to Prevent Melanosis in
the Farmed Shrimp Species, Penaeus monodon and Litopenaeus
vannamei
Angel B. Encarnaciona, Toshiaki Ohshimab
aDepartment

of Agriculture-Bureau of Fisheries and Aquatic Resources,
Regional Office No. 02 Tuguegarao City, 3500 Cagayan, Philippines;
Tel/Fax: +81 3 5463 0613; Email: angel_nacion@yahoo.com
bDepartment

of Food Science and Technology, Tokyo University of Marine
Science and Technology, Konan-4, Minato-ku, Tokyo 108-8477, Japan
Increased regulatory attention and heightened consumer awareness of the
risk associated with synthetic antimelanosic compounds and antioxidants when
consumed with the food have created a need for safe and effective alternatives for
food application. It has been noted that possible health hazards from the residue
and negative effects on taste of melanosis inhibitors such as sodium sulfate and 4hexylresorcinol in shrimpwhen immersed in these compounds are some of the
emerging concerns ofthe food industry.
This study investigated the melanosis-inhibiting properties of an edible
mushroom (Flammulina velutipes) extract as an alternative to synthetic
compounds being used by the food industry to inhibit postharvest melanosis
formation in marketable-size black tiger shrimp (Penaeus monodon) and Pacific
white shrimp(Litopenaeus vannamei). The efficacy of the mushroom extract
containing significant amounts of a natural amino acid derivative, ergothioneine
was compared to the sodium sulfite, and 4-hexyl-resorcinol. The inhibitory
mechanism ofergothioneine on polyphenoloxidase (PPO) and its copper-chelating
activity to elucidate its prevention of melanosis in shrimp during ice storage were
evaluated.
Immersion of live full-grown black tiger shrimp and Pacific white shrimp
in a 0.5% w/v solution of mushroom extract significantly decreased PPOactivity in
shrimp hemolymph. Consequently, the development of melanosis in the treated
shrimp during ice storage was prevented. Treatment with a 0.05% w/v solution of
sodium sulfate and 4-hexyl-1,3-benzenediol had a similar effect. In vitro analysis
showed that with increasing concentrations of ergothioneine, the hemolymph PPO
activity remarkably declined. Enzyme assay also showed that ESH is a noncompetitive inhibitor. It can be deduced that ESH interacts directly with Cu 2+ at the
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active site of PPO and based on copper-chelating activity analyses, thus preventing
melanosis in the shrimp.
This study suggests that application of mushroom extract rich in
ergothioneine is an effective natural alternative to synthetic compounds to prevent
postmortem melanosis in shrimp.
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CP2
A Case Study on Exthoxyquin: A Technical Barrier in Philippine
Shrimp Exports
Roselyn C. Usero
Negros Prawn Producers Cooperative
Bacolod City, Negros Occidental, Philippines
Email: r.usero@yahoo.com
This case study highlights the impacts of ethoxyquin, an antioxidant used
in feeds, as a barrier to food safety. The pressing issue in ethoxyquin recently
confronted the shrimp industry in the Philippines and other key shrimp producing
countries in the Asian Region and created a significant a negative impact on export.
Several shipments from the Philippines and Vietnam were rejected in Japan due to
ethoxyquin concentration exceeding 0.01 ppm. Driven by this concern, the
increasing importance of commodity action plans and improved quality assurance
in response to the tightening food safety standards by importing countries was
realized. Included in the immediate and long term measures undertaken by the
shrimp industry with government intervention for the industry’s sustainability
and competitiveness are the establishment of testing laboratories, control of the
use of ethoxyquin in feeds, monitoring of farm practices and other inputs.
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CP3
The Risks and Benefits of Fish Consumption
Michiaki Yamashita
National Research Institute of Fisheries Science
Yokohama, Japan
Email: mic@affrc.go.jp
The risk-benefit analysis of fish consumption is a current issue in the field
of seafood safety. The multiple nutritional benefits of fish in the diet have become
increasingly clear. On the other hand, the health risks may be associated with the
contaminants methylmercury and dioxins and polychlorinated dibenzofurans as
well as dioxin-like polychlorinated biphenyls (PCBs) that are present in fish.
Therefore, we obtain the data on levels of nutrients, such as polyunsaturated fatty
acids (PUFA) and selenium (Se), and a specific chemical contaminant
methylmercury (MeHg) in fishes in Japan, and evaluate nutritional and biological
functions of the food components in humans and model animals.
Although dietary intake of fish Se has been suggested to reduce MeHg
toxicity, the molecular mechanism of MeHg detoxification by Se has not yet been
determined. Recently, we found a novel Se-containing antioxidant selenoneine (2selenyl-Nα,Nα,Nα-trimethyl-L-histidine) as the predominant form of organic Se in
tuna blood and other tissues. Selenoneine has strong antioxidant activity and a
detoxifying function against MeHg toxicity. We obtained evidence that selenoneine
accelerates the excretion and demethylation of MeHg, mediated by a selenoneinespecific transporter, organic cations/carnitine transporter-1 (OCTN1). In addition,
exosomal secretion vesicles were detected in the culture water of fish embryos
that were treated with MeHg, suggesting that selenoneine and its transporter may
be responsible for MeHg excretion and demethylation.
We also characterized dietary intake, bioaccumulation, and metabolism of
selenoneine in humans. A nutritional survey in remote islands in Japan showed the
significant incorporation of selenoneine, PUFA, and MeHg through fish
consumption. Selenoneine is the major chemical form of selenium in the red blood
cells of this fish-eating human population and is an important biomarker for
selenium redox status. The uptake of selenoneine might be important in MeHg
detoxification, the prevention of chronic disease, and combating the effects of
aging.
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CP4
Agro-chemicals in Fisheries
Jose P. Peralta
Institute of Fisheries Policy & Dev’nt Studies, College of Fisheries and
Ocean Sciences,U. P. in the Visayas, 5023 Miag-ao, Iloilo, Philippines
Tel/FX (63 33) 315 9030
Email: f153mentor@yahoo.com
Agrochemicals are chemical compounds that are used in the production
and management of crops. In aquaculture, these chemicals are used in the
production of fish and management of culture systems. These chemicals include
pesticides, antibiotics, antiseptic, hormones, and other veterinary medicines, with
potential residues that may pose ill effects to health of people.
In the past, most pesticides are oil based. It was very easy to detect
contamination by scent alone. Current developments suggest that there are waterbased pesticides. The risks of contaminated water, and that of contaminated fish
simply become higher. Pesticides are very interesting because their residues may
bring ill effects ranging from lethal to sublethal effects. Further, these chemicals
may not be lethal when ingested, but they bring about bioaccumulation, and
biomagnification effects.
Current infrastructure of the Third world and other developing countries
are insufficient to monitor agrochemical residues along the fish food chain. The
costs of monitoring agrochemical residues still remain on the high side, highly
skilled technical personnel, and involves high end equipment and instrumentation.
Current decision-making protocols suggest that samples need to be analyzed and
reported, before any judgment could be made.
This paper intends to elicit awareness, present the issues and concerns on
agrochemicals use relevant to food safety. These complex problems will not go
away on their own. These problems are bigger than any Institution or industry;
such that collaboration between governmental authorities, the scientific
community, and the aquaculture and pharmaceutical industries is being advocated.
Lastly, this is also to advocate that further study be made on the subject, for us to
make better and well informed decisions.
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CP5
Role of the Academe in Fostering Awareness and Developing
Capabilities on Food Safety
Emeliza Lozada
Dean, School of Technology
University of the Philippines Visayas
Miagao, Iloilo
Email: upv_sotech@yahoo.com
Food safety is an Integral part of Food Science and underscores the
principles and practice of handling, preparation and storage of food products. It is
determined by levels of microbiological (food borne-pathogens), chemical (e.g.
nutrient additives, toxins, heavy metal, biocides, etc.) and physical contaminants,
allergens, and other forms of contamination in food products. Proper processing as
well as the application of principles of personal, equipment, and premises hygiene
and standards improves safety of food products as they impact human health and
the environment. HACCP protocols summarize food safety control principles and
have been applied in aquaculture commodities such as oysters, fish, shrimp, and
other marine products.
The academe has been a resource for skills and knowledge. Through time,
there have been innovations adapted to cater to industry needs. Food safety as a
global issue has promoted collaborations in research, public service and in
instruction. Different models of instruction have been tried yet never quite enough
to continue promoting awareness.
The University of the Philippines Visayas School of Technology(UPVSOTECH) uses the practical/case study approach, the face-to-face, online or
distance study, and the blended model of instruction in Food Safety within the
Food Science discipline. It collaborates with research and industry and these
activities contribute to curricular development and enhancement by regular
updating and integration of emerging technologies into the curriculum. The
training and Extension activities of SOTECH also help enhance the courses which in
turn offer ample career opportunities for graduates.
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CP6
Food and Drug Adminstration Philippines and Food Safety of
Aquaculture Products
Ma. Theresa C. Cerbolles
Product Research and Standard Development Division
Center for Food Regulation and Research
Food and Drug Administration, Dept. Of Health
Alabang, Muntinlupa City 1770
Email: mtccerbolles@fda.gov.ph
With the increasing demand for regulations and actions on Food Safety
Issues as a whole, the Philippine Food and Drug Administration (Phil-FDA)
spearheaded by Dr. Kenneth Hartigan-Go as its Acting Director General, has started
operating the FDA under its new structure composed of its four major centers:





Center for Food Regulation and Research
Center for Drug Regulation and Research
Center for Cosmetic Regulation and Research
Center for Device Regulation, Radiation Health and Research

The Center for Food Regulation and Research is tasked to regulate
establishments that are involved in the manufacture, distribution, importation,
exportation, selling, etc. of food and food products, including processed
aquaculture products. Law and regulations are in place for implementation and are
continually being reviewed for revision and updating.
FDA regulations include licensing and registration, food labelling, food
standards and others in order to have safe and quality aquaculture products
readily available in the Philippine market.
These are in consonance with the FDA Motto: Balancing Innovations with
Sound Regulations.
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CP7
An Integrated Approach to Seafood Safety and Quality
Assurance: Philippiness’ Experience
Consuelo C. Baltazar
Department of Agriculture
Bureau of Fisheries and Aquatic Resources
PCA Bldg, Elliptical Road, Diliman, Quezon City
Philippines
Email: ccb_aspcu@yahoo.com
Safety and quality have become the prime characteristics of food most
consumers highly consider when buying food supplies. Governments are bound to
ensure the welfare and safety of their constituents. A user-friendly trading
atmosphere is needed for the fishery industry to continue to survive and overcome
emerging challenges.
The emerging food safety issues brought about by the degrading
environment, changing lifestyles and food -borne illnesses are among the
challenges being faced by most countries in the Asia –Pacific region. However, such
challenges have paved the way for governments to impose more stringent food
safety requirements generally on the trade of foods and most particularly on
fishery products. This is to protect the welfare and safety of the consumers and
maintain access to the global market.
Along this line, governments have become more sensitive in reviewing
their obsolete legislations and formulating new ones in order to address current
needs and adopt certain rules, codes of practices and systems that are aligned with
international requirements. This is evident by notifications received in the WTO
regarding the introduction and adoption or enforcement of certain legislations
pertaining to food safety from its member countries.
Consequently, greater awareness on food safety and quality has been
enhanced among all the stakeholders involved in the fish supply chain from
production throughout the consumption stage. This is where all the stakeholders
involved in the fish supply chain have begun to appreciate the integrated approach
to seafood safety and quality assurance although gradually but conscientiously.
This presentation covers the Philippines experience on the implementation of such
an approach.
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CP8
Challenging Microorganisms in Aquaculture Products:
Establishment of Thermal Processes for Safety
Alonzo A. Gabriel, Ina Isabel B. Plaza, Kristine P. Sevilla
Department of Food Science and Nutrition, College of Home Economics, University
of the Philippines, Diliman
Email: alonzo.gabriel@gmail.com
Escherichia coli and Salmonella enterica are pathogenic microorganisms
previously reported to be isolated in a number of aquaculture products. These
microorganisms may come from contaminated culture sites, distribution, and
storage facilitiesor be introduced by infected food handlers during processing and
food service operations. The risk of aquaculture products becoming vectors of
illnesses may be reduced through the establishment of effective process schedules
capable of inactivating such microbiological hazards. Furthermore, for products
commonly consumed uncooked or minimally processed, there is a need to
establish alternative preparation methods to ensure safety.
This paper shall present results of microbial inactivation studies involving
E. coli and S. enterica in tilapia and oyster meats, respectively. The inactivation
rates can be applied in the establishment of thermal process schedules with
recommended lethality levels against the target disease-causing microorganisms.
For oyster meats commonly consumed uncooked, the calculated inactivation rate
of S. enterica was applied in a heat-treated ceviche recipe. The effect of the
calculated heat treatment schedule on oyster meat physicochemical and sensory
quality characteristics were also determined.
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CP9
BFAR Food Safety Management and Control System
Dennis Tiotangco
Fish Inspection Unit, Bureau of Fisheries and Aquatic Resources
860 Quezon Avenue, Quezon City Philippines
Email: dtiotangco@yahoo.com.ph
The Bureau of Fisheries and Aquatic Resources (BFAR) food safety
management and control system began in 1994 when HACCP was first introduced
in the Philippines. It started to develop and grew when BFAR was recognized by
the European Union as competent authority by virtue of the European
Commission Directive 95/190 in 1995.
The Fish Inspection and Quality Assurance Services (FIQAS), an adhoc
body created by virtue of the Fisheries Office Order No. 278 dated 12 August 2008
is responsible for the food safety control system of BFAR. FIQAS is composed of 5
units which together coordinate effectively for the successful implementation of
BFAR food safety management system. Official control of the system is carried
out through the execution of the HACCP based inspection program, recognition
and approval by the Fish Inspection Unit (FIU) which is committed to promote and
ensure food safety and quality assurance in the food production chain.
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P1
Withdrawal period of antibiotics in fish species cultured in the
tropics: Mangrove red snapper, Lutjanus argentimaculatus
Margarita T. Arnaiz, Aubrey L. Burlas, Relicardo M. Coloso, Mae R. Catacutan
SEAFDEC Aquaculture Department, 5021 Tigbauan, Iloilo, Philippines
Email: mtarnaiz@seafdec.org.ph
The withdrawal periods of oxytetracycline (OTC) and oxolinic acid (OXA)
in mangrove red snapper, Lutjanus argentimaculatus, were studied in a tropical
culture environment. Using the time decay curve from the data obtained in the
experiment, it was found out that it took 21 days to wash out OTC residues from
the muscle of mangrove red snapper. On the other hand, the value obtained for
OXA was 18 days. The experiment was conducted in 250 L capacity fiber glass
tanks with a flow through sea water system. Water temperature during
experimentation was 27.7 oC ± 0.77 (Mean ± SD). The antibiotics were given
through feeds which were mixed with SEAFDEC formulated diet for snapper. The
antibiotic-mixed diet was given for ten days with the daily dose of the drugs at
75mg/kg body weight and 30mg/kg body weight for OTC and OXA, respectively.
Daily feeding ration was 2% of body weight. OTC residues in the muscle were
extracted by 1% metaphosphoric acid with dichloromethane and analyzed using
high performance liquid chromatograph (HPLC) with UV-VIS detector and
octadecylsylil (ODS) column. OXA was extracted using acetonitrile and analyzed in
HPLC with fluorescence detector and ODS column.
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P2
Surveillance of Chemical Contaminants in Aquaculture
Products
Mae R. Catacutan, Relicardo M. Coloso, Margarita T. Arnaiz, Jessabel Valera
SEAFDEC Aquaculture Department, 5021 Tigbauan, Iloilo, Philippines
Email: mrc@seafdec.org.ph
The fast growing aquaculture sector exerted a great demand to grow fish
at a shorter culture period. Chemicals are used to increase fish health and growth.
Hence, a survey of these chemicals in aquaculture products such as fish and
shrimps is important to the industry, to the consumers, and to the environment.
The work aimed to determine levels of two antibiotics (Oxytetracycline or OTC and
Oxolinic Acid or OXA) and Organochlorine Pesticides (OCPs) in aquaculture
products.
Aquaculture product samples from the three major islands of the
Philippines and from the island province of Palawan were obtained fresh or iced
and brought to the lab for analysis. Samples included the following species:
bangus, tilapia, sea bass, snapper, grouper, rabbitfish, carp, tiger shrimp, white
shrimp & freshwater prawn. Muscles of samples were analyzed for chemical
residues of antibiotics and pesticides by standard methods using HPLC and GC to
determine levels in ppm. Chemical residues were detected in both low and high
value aquaculture species. The OCP Methoxychlor was detected from samples
coming from the three regions of the Philippines and some contained harmful
levels. However, the extent of chemical use in aquaculture in the Philippines
cannot be concluded based on the number of samples obtained or analyzed.

43

P3
Surveillance of Fishborne Zoonotic Parasites of Commercially
Important Freshwater Fish in selected Southeast Asian
Countries
Gregoria Erazo-Pagador, Rolando V. Pakingking, Jr.
SEAFDEC Aquaculture Department, TIgbauan, Iloilo 5021, Philippines
E-mail: gepagador@seafdec.org.ph
.
Fishborne zoonotic parasites cause a significant public health problem in
Southeast Asia. In the present study, surveillance of fish borne zoonotic trematode
(FZT) metacercariae from various freshwater fish species were conducted in
Myanmar, Lao PDR, Cambodia and Philippines. Specifically, the presence of fish
borne trematode in fish samples was examined using the muscle compression and
artificial pepsin digestion methods. A total of 60 freshwater fish species including
rohu (Labeo rohita), catla (Catla catla), carp (Cyprinus carpio), and catfish
(Pangasius sutchi) were collected from earthen ponds in Myanmar in 2010. Only
catla were positive for the presence of FZT metacercaria, specifically Clonorchis sp.,
with a prevalence rate of 6.5%.
The surveillance on fish borne parasites in freshwater fish species was
also conducted in Lao PDR and in some regions of the Philippines in 2011. A total
of of 315 tilapia (Oreochromis spp.) samples collected from the earthen ponds in
Philippines were negative for FZT. In addition, freshwater fish species (n=120)
including silver barb (Puntius gonionotus), tilapia (Tilapia niloticus), catfish
(Clarias spp.), common carp (C. carpio), silver carp (Hypoththalmicthys molitrix),
and grass carp (Ctenopharyngodon idellus) obtained in Lao PDR were also
examined for FZT. Results showed that an unidentified FZT metacercarie were
present at low prevalence (2.5%) in silver barb.
Freshwater fish from the Philippines (Region X-Bukidnon) and Cambodia
were examined for the infection status with fish-borne zoonotic trematode (FZT)
metacercaria in 2012. A total of 233 freshwater fish of 4 genera (tilapias
(Oreochromis sp.), catfishes (Clarias sp.), carps (Cyprinus sp.) and snakehead
(Ophicephalus striatus) were collected from the province of Bukidnon, Philippines.
Results revealed that a total of eight metacercariae Haplorchis sp. were detected in
all three Ophicephalus striatus examined.
A total of 222 fish involving ten species silver barb (Barbonymus
gonionotus), rohu (Labeo rohita), silver carp (H. molitrix), tilapia (O.
niloticus),snakehead (Channa striata),midnight gouramy, bighead carp
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(Aristichthys nobilis), common carp (C. carpio), catfish Pangasianodon
hypothalmus), red-tail tinfoil barb (Barbonymus altus) were collected in fish farms
in Cambodia to determine their FZT infection status. Results showed that no
metacercariae were detected in all fish samples from different fish farms.
Continuous monitoring should be continued in order to overview
fishborne zoonotic infections in freshwater fishes in Southeast Asian countries.
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Fish-borne zoonotic nematode infection among wild-caught fish
in Kagoshima, Japan
Pedrita A. Caballero1, Erlinda R. Cruz-Lacierda2 and Atsushi Yamamoto3
1Dumangas

Brackishwater Station, SEAFDEC Aquaculture Department,
Tigbauan 5021 Iloilo

2Institute

of Aquaculture, College of Fisheries and Ocean Sciences,
University of the Philippines Visayas, Miagao, Iloilo

3Fish

Disease Laboratory, Faculty of Fisheries, Kagoshima University,
Kagoshima, Japan
Email: pcaballero@seafdec.org.ph

Four economically important of wild-caught fish species namely spotted
mackerel Scomber australasicus (n=4), Japanese jack mackerel Trachurus japonicus
(n= 5), whitestriped blue sprat Spratelloides japonicus (n=39) and Japanese
anchovy Engraulis japonicus (n=5) purchased from different supermarkets in
Kagoshima, Japan were examined for the presence of zoonotic nematodes using
conventional and digestion techniques. The study also determined the prevalence
and intensity of the parasite.
Three species of nematodes were identified: Anisakis simplex,
Raphidascaris trichiuri and Raphidascaris sp. A 100 % prevalence was observed of
A. simplex in spotted mackerel (n=4) and of Raphidascaris sp. in Japanese jack
mackerel (n=5) and Japanese anchovy (n=5). Highest mean intensity of
Raphidascaris sp. (63) was observed in Japanese anchovy and of A. simplex (42) in
spotted mackerel. On the other hand, whitestriped blue sprat showed no infection
of nematode species.
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Preliminary studies on Amyloodinium ocellatum in marine finfishes
Edgar C. Amar Joseph P. Faisan and Charis Baes
SEAFDEC Aquaculture Department
Email: eamar@seafdec.org.ph
Amyloodiniosis is among the parasitic diseases with detrimental impact on
hatchery production of marine finfishes. Amyloodinium ocellatum has been
consistently identified in the recurrent parasitic infestations at SEAFDECAQD’s
experimental facilities. It is also among diseases frequently reported to cause mass
mortalities in private hatcheries. The study was conducted to develop
management approaches to control parasitic infestation in experimental and
commercial production facilities. A. ocellatum was isolated from naturally infected
Siganus guttatus larvae from SEAFDEC AQD finfish hatchery. Subsequently, naïve L.
calcarifer juveniles (10 g mean wt.) were experimentally infected via a donor fish
and serum and tissue samples were collected to measure host responses. Serum
samples were stored at -80°C for analysis of innate humoral immune parameters
while cells from the head kidney were isolated to optimize cellular parameter
assays such as phagocytosis and respiratory burst. Two methods were
subsequently evaluated to determine the median lethal dose (LD50) of the parasite
in L. carcarifer : 1) tomont count per liter; and 2) dinospore count per liter of water
as inoculum dose. Tomonts were isolated from the skin and gills by immersion in
distilled water. About 2x105 tomonts were collected from each experimentally
infected host (2 g mean wt.). Tomonts were thereafter inoculated into seawater
tanks containing 10 fish at 0, 20, 40, 80, and 160 cysts per liter, allowed to hatch in
ambient salinity and temperature, and the number of dinospores in each tank was
counted. Cumulative mortalities were recorded and the 10-day LD50 was
determined to be 48 tomonts per liter of water. However, during in vivo passage,
parasite density colonizing skin and gill surfaces progressively declined with each
transmission cycle until no tomonts could be further collected. This could be due to
bacterial and fungal contamination of the tomonts or the naturally higher
resistance of sea bass to the parasite. To obtain higher transmission rates and
number of tomonts, either S. guttatus or Trachinotus blochii early juveniles was
used in the in vivo passage. We observed that when cohabitated with infected
donor fish, S. guttatus died 2 d, T. blochii died 3 d, whereas L. carcarifer though
infected remained alive 5 d after exposure. An LD50 experiment was subsequently
carried out using number of dinospores as inoculum. To prevent bacterial
contamination, dinospores were obtained from tomonts hatched in sterile
seawater supplemented with antibiotics. Early results using counts ranging from
2000-8000 dinospores per liter were inconclusive. Experiments are ongoing using
much higher dinospore counts than previously tried.
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One of the biggest limiting factors to successful aquaculture is diseases
caused by various biological agents. Among the set of pathogens that cause serious
losses in shrimp culture, bacteria ranks high on the list because of the devastating
effects they have brought to affected farms. Bacterial diseases, mainly due to
Vibrio, have long been a nuisance to sustainable aquaculture. In the Philippines,
outbreak of luminescent vibriosis was first observed in Penaeus vannamei shrimp
farm in Bohol province in January 2013. The clinical signs were whitish muscle and
luminescence of the infected shrimp. Infection was first observed on DOC 60
exhibiting 50% mortality. The stocking density was 60 pcs/m 2, average body
weight was 7.0g and at least 4 ponds were affected. Bacterial isolation from
infected shrimp were conducted and identified using conventional biochemical
tests paralleled with API 20NE Kit. Based on the scheme of Noguerola and Blanch
(2008), majority of the isolates were identified as Vibrio proteolyticus; while, using
API 20NE Kit, isolates were identified as Vibrio alginolyticus. However, when all the
biochemical test results were considered, isolates closely resembled Vibrio harveyi.
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Leobert D. de la Peña, Joseph P. Faisan, Jr., Ann Jinky B. Villacastin,
Milagros G. Paner, Demy D. Catedral
Email: leobertd@seafdec.org.ph
Disease problems cause huge economic losses in aquaculture production.
These diseases are mainly caused by virulent strains of viruses and bacteria.
Of the two pathogens, viral diseases cause more rapid and widespread
infection that can lead to high mortality of the cultured stock. An outbreak in a
P. vannamei farm last November 2012 was suspected to be caused by a virus.
Infection was first observed on DOC 60 exhibiting 60% mortality. The stocking
density is 55 pcs/m2, ABW is 8g and at least 9 ponds were affected. The
shrimp manifests whitish to reddish coloration of the muscle starting from the
4th to 6th abdominal segments including the tail fan, similar to the color of
cooked shrimp. These clinical signs suggest IMNV-like infection. To identify
the causative agent of the outbreak, PCR (IMNV, WSSV, IHHNV, TSV, WTD and
PvNV), bacterial and histological examinations were conducted. For IMNV
detection, three methods were employed; Poulos and Lightner (2006), Senapin
et al. (2007) and IQ2000TM IMNV detection kit. PCR analyses for IMNV using
Poulos and Lightner (2006) and Senapin et al. (2007) showed a few positive
results only in the nested step, while the rest turned out to be negative. No
dominant bacteria were isolated from the shrimp samples. Histological
sections revealed that necrotic areas of skeletal muscle have a very slight
infiltration and accumulation of haemocytes. However, the result of the
analyses is somewhat inconclusive. Therefore, further analyses are needed to
identify the causative agent(s) including submission of samples to the
reference laboratory.
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In vitro Antibacterial Activity of Panay Seaweed
(Ulva pertusa Kjellman) Extracts
Rolando Pakingking Jr*, Dan Joseph Logronio
Aquaculture Department, Southeast Asian Fisheries Development Center,
Tigbauan 5021, Iloilo, Philippines
Email: Rpakingking@seafdec.org.ph
The antibacterial activity of the crude Panay seaweed (Ulva pertusa
Kjellman) extracts collected from floating fish net cages in Igang Marine Station,
Guimaras, were tested against Escherichia coli (ATCC 25922), Staphylococcus
aureus (ATCC 25923), Vibrio alginolyticus (isolated from eye of diseased
pompano), Aeromonas hydrophila (isolated from tilapia ulcer) and A. sobria
(isolated from frog foot ulcer) using the cup-well method. Varying doses of the
extract ranging from 100 mg to 3.1 mg were used together with Amoxicillin (10
µg) that served as control. Aqueous extract at 100 mg showed maximum inhibition
zone of 31 mm against S. aureus, higher than the antibacterial activity (28 mm) of
the control (Amoxicillin). Growth of S. aureus was otherwise inhibited when
exposed to 50 mg (27 mm), 25 mg (24 mm), 12.5 mg (20 mm), 6.3 mg (12 mm),
and 3.1 mg (4 mm). Similarly, V. alginolyticus showed inhibition zones of 32 mm
and 29 mm when exposed to 100 mg and 50 mg of aqueous extracts, respectively.
In addition, A. hydrophila and A. sobria showed inhibition zones of 20 mm and 18
mm when exposed to 100 mg of the extract, respectively.
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