
Safety of aquaculture products

���������	�
���
�����������
�
������������
�������� ��������
���� ��������������������
��������������������� !"#��$�%��&�'����
���������(� ��
&���&��
����&��&)%

*��+���������������
���,�%��
���
��	�
����
�-��
�
� 
�����.�����/��%����0���

1'+�'���'�����*2�	��&�*334&�+���
�

����5��6����� � ��,���0��
�7� *



Aquaculture products
Safety is essential as products for foods.

In large scale non-closed aquaculture system,

Controllable condition: feed quality, culture strain

Incontrollable condition: culture environment     

contamination of unwanted substances
biotoxins (STX, domoic acid etc.)
heavy metals (Cd, Hg etc.)
persistent organic pollutants (DDT, PCB etc.)

Monitoring of safety is necessary
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PSP is most 
concerned, as 
toxins are highly 
potent.

Five types 
poisoning caused 
by biotoxins

Different symptomsDifferent symptoms
by different toxins by different toxins 
produced byproduced by
different typesdifferent types
of organisms.of organisms.

PSP

ciguatera

ASP

DSP

NSP



Inorganic/Synthesized

Terrestrial

Marine

Number of mice (20g, � ) killed by 1 gram of  isolated toxin
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Poisoning PSP DSP ASP NSP CFP 

Incubation 
time

5-90 min 30 min-hours 
(seldom 
more than 
12 hours)

3-5 hours 30 min to 3 
hours or 6 
hours

12-24 hours

Symptoms
(Mild 
case) 

Tingling sensation or 
numbness around lips, 
gradually spreading to 
face and neck. 
Prickly sensation in 
fingertips and toes. 
Headache, dizziness, 
nausea, vomiting, 
diarrhea

Diarrhea, 
nausea, 
vomiting, 
abdominal 
pain.

Nausea, 
vomiting, 
diarrhea, 
abdominal pain. 

Chills, 
headache, 
diarrhea. 
Muscle 
weakness, 
muscle and 
joint pain.
Nausea and 
vomiting. 

Gastro-intestinal 
symptoms: Diarrhea, 
abdominal pain, 
nausea, vomiting.

Extreme 
case

Muscular paralysis. 
Pronounced 
respiratory difficulty.
Checking sensation.
Death through 
respiratory paralysis 
may occur within 2-24 
hrs after ingestion.

Chronic 
exposure 
may promote 
tumor 
formation in 
the digestive 
system 

Decreased 
reaction to 
deep pain. 
Dizziness, 
hallucinations, 
confusion. 
Short-term 
memory loss. 
Seizures. 

Paraesthesia; 
altered 
perception of 
hot and cold; 
difficulty in 
breathing, 
double vision, 
trouble in 
talking and 
swallowing. 

Neurological 
symptoms: 
Numbness and 
tingling of hand and 
feet. 
Cold-hot inversion. 
Difficulty in balance.
Low heart rate and 

blood pressure. 
Rashes. 
Death may occur by 
respiratory failure. 

Fatality 
rate

1-14 % (up to 20 %) 0 % 3 % 0 % 0.1-12 %

Safety 
limit

80 mg/100 g tissue 20 mg/100 g 
meat

20 mg/100 g 
tissue

80 mg/100 g 
tissue

Under detectable limit
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Shellfish are obliged to accumulate 
toxins, as they feed on naturally 
occurring  plankton.
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Shellfish aquaculture Shellfish aquaculture 
in developing countriesin developing countries

- Shellfish is cheap protein source for low income people
- Shellfish harvested in wild and culture farms are a part 

of daily meal.   
- Establishment and operation of shellfish aquaculture is   

not much difficult in terms of budget and work.



Green mussel farms in Manila Bay

Green mussels



Oyster farms in Manila Bay

Oysters
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From S.Arcamo 
BFAR Philippines
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PSP problem in   
Philippines

- spreading
- recurrence
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ToxicToxic
speciesspecies

Example of basic researchExample of basic research

Mechanism of expansion of distribution?Mechanism of expansion of distribution?

Pyrodinium Pyrodinium isis distributed widely in tropical Asiadistributed widely in tropical Asia



Life cycle of Pyrodinium

Vegetative cells

Hypnozygote (cyst) cyst exists >100 yrs in sediment



Life cycle of Pyrodinium

Vegetative cells

Hypnozygote (cyst) cyst exists >100 yrs in sediment

Cysts are very resistant to environmentally 
adverse condition.
Cysts can be spread not only by water 
movement, but also by shellfish 
transportation and maritime activities.

Aquaculture enhancement activity 
sometimes facilitate spread of toxic 
plankton.
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In order to prevent poisoning by aquaculture 
products, it is essential to monitor amount of 
toxins contaminated in the products.

The monitoring system should be planned 
and implemented simultaneously with 
aquaculture activity development.  



From S. Arcamo 
BFAR, Philippines
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People People dieddied in in 
the Philippinesthe Philippines

People are People are savedsaved
in Canadain Canada
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