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At the end of this session, you should be 
able to:
• Understand potential species-related hazards 

for Caribbean fish:
– Histamine

– Ciguatera

– Heavy metals: Mercury, Cadmium, Lead

– Additives

– Veterinary Drug Residues

Learning Outcomes





Hazard category: 

Biogenic amines



Histamine 

• Bacteria that naturally occur in gills and gut of 
salt water fish break down histidine → 
histamine

• Develops due to high temperature spoilage



Once histamine is formed…

• It cannot be eliminated by heat (cooking) or by 
freezing.

• Freezing inactivates the enzyme-forming 
bacteria but they can re-commence 
multiplication on thawing.



Symptoms of histamine poisoning

• Tingling and burning sensations around the 
mouth

• Facial flushing
• Sweating
• Nausea
• Vomiting
• Headache
• Palpitations
• Dizziness
• Rash
• Peppery or metallic taste



Histamine-producing fish species



✓ Make sure through harvest vessel 
records that incoming fish were 
properly handled on-board the 
harvest vessel.

✓ Rapidly chill the fish immediately 
after death e.g. by proper icing.

✓ Controlling temperatures in storage 
and distribution thereafter.

✓ Controlling the amount of time that 
the product is exposed to 
temperatures that would permit 
histamine formation during 
processing.

What can seafood processors do to 
prevent development of histamine?



Monitoring activities
• Check temperature records after 

capture

• Check incoming fish to ensure that 
they are not at an elevated 
temperature at time of receipt

• Check incoming fish to ensure that 
they are properly iced or 
refrigerated at time of receipt

• Perform sensory examination on 
incoming fish to ensure that they do 
not show signs of decomposition

• Sample and test incoming fish for 
levels of histamine



Temperature limits

• In the Caribbean region (with ambient 
temperatures mostly >21°C) the maximum 
exposure above 4.4°C should be less than 4 
hours.



Histamine limits

The results of the analysis need to meet the 
following:

• The mean value shall not exceed 100 ppm

• No more than two samples may each have a value 
of more than 100 ppm, but less than 200 ppm

• No sample may have a value exceeding 200 ppm



Hazard category:

Marine biotoxins



“Ciguatera fish poisoning (CFP) is one of the 
most common foodborne illnesses related to 
finfish consumption. It has been known for 

centuries. Its true incidence is not known, but it 
is estimated that 10,000–50,000 people per year 

suffer from this illness, making it one of the 
most common types of marine foodborne 

poisoning worldwide.”

(FAO, 2017) 

Ciguatera



Bioaccumulation





Ciguatoxin

• Mainly associated with consumption of 
predatory species at the top of the food chain 
like barracudas, moray eels, parrotfishes, 
groupers, triggerfishes and amberjacks that 
have accumulated ciguatoxin in the body.

• Larger fish will have higher amounts of the toxin. 

• Contaminated fish cannot be identified by 
appearance and the toxin cannot be destroyed 
by cooking or freezing.







Reproduced from: Guide to Food Safety Hazards in Caribbean Fishery Products CRFM Special Publication. No.11. 34pp.



✓Obtain information from fishermen about 
harvest locations to determine the potential 
for ciguatoxic fish based on knowledge of the 
regions where ciguatera occurs.

✓Monitoring programmes can be set up to 
monitor ciguatera levels in all susceptible 
species and locations.

What can seafood processors do to 
control ciguatera?







Hazard category:
Heavy metals



What is a heavy metal?

• A metallic chemical element that has relatively 
high density and is toxic/poisonous at low 
concentrations



Heavy metals of concern in the 
Caribbean:

• Mercury

• Cadmium

• Lead





What can seafood operators do to 
control heavy metal levels in fish?

✓Fishing operators should ensure that 
specimens with a high risk of excessive heavy 
metal content (based on variables such as 
species, location, size, season) are not 
targeted, or that if they are caught they are 
subject to a sampling and testing regime.



Monitoring activities

• When taking samples, a higher proportion 
should be taken from the species most 
susceptible to contamination

• Information should be collected to allow 
operators to get an idea of general distribution

– species, size/age of fish, catch location, and season



Frequency in the Caribbean

• Tuna, shark, swordfish and large demersal fish 
(groupers and snappers) may be associated 
with heavy metal contamination

• No data available











Hazard category:
Additives



Sodium/potassium metabisulphite

• Sulphite salts are used to control melanosis 
(grey/black discolouration) in raw crustacea such 
as shrimp and lobster





✓When product is dipped in treatment bath, 
the process conditions should be controlled so 
the product does not contain excessive 
concentrations of the additive.

What can seafood operators do to control 
sulphite levels in shrimp/lobster?



Monitoring activities

• Monitoring of sulphite levels to ensure they do 
not exceed the regulatory limits for these 
products.



Frequency in the Caribbean

• All species which are treated with sulphites
are at risk from excessive levels of this 
additive.



Hazard category:
Veterinary drug residues



Veterinary Drug Residues

• Farmed fish may require veterinary medicines 
to reduce/eliminate infections or parasites

• Residues of these medicines may be present 
in the final fish/fish product → may be 
harmful to the consumer → toxicity/impact on 
human medicine



The following are regarded as food 
safety hazards:



✓Ensure that unauthorised/prohibited drugs 
are not used in the production of aquaculture 
fish

✓Authorised drugs should be applied in such a 
way that residue level limits are not exceeded

What can seafood operators do to 
control drug residue levels in fish?



Monitoring activities

• A monitoring programme should be 
established to monitor substances and residues 
in live fish and fishery products

– For unauthorised substances, the presence of any 
above the detection limits will render the product 
unfit, and such consignments should be destroyed.

– For permitted substances, excess levels in the final 
product will render the product unfit.



Frequency in the Caribbean

• Only associated with aquaculture production

• Guyana has a substantive intensive 
aquaculture production system





Any questions?


