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Toxic microalgae on dead
coral produce ciguatoxins
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Ciguatoxins and Coral Reef Fish

Reported by Mr. Johnny CHU, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

In late March/early April 2017, the Centre for Food
Safety was notified of six suspected ciguatera fish poisoning
(CFP) cases involving 11 persons. Investigations showed that
they had consumed fish supplied by the same importer. This
article describes the occurrence of CFP and provides advice
to the public and the trade on the prevention of CFP.

Ciguatera Fish Poisoning

CFP is one of the most common types of marine
food-borne poisoning worldwide; the Food and Agriculture
Organization (FAO) estimated that 10 000 to 50 000 people
worldwide annually suffer from this illness. CFP is caused
by the consumption of coral reef fish that have become
toxic from feeding directly or indirectly on toxic microalgae
(Gambierdiscus foxicus) (Figure 1). The microalgae produce
toxins known as ciguatoxins and the occurrence of these
microalgae are mainly confined to specific patches of
oceans in the tropics or subfropics.
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Small fish eat the toxic microalgae: n‘/i / %+

Large fish eat many small fish and
accumulate more toxins

Figure 1. Ciguatoxins produced by toxic singlecelled algae and accumulated up the food chain.
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There are some important features relating to CFP:

+  The toxicity of coral reef fish depends on where the
fish are caught. For CFP cases in Hong Kong, the
most frequently identified atrisk contaminated fishing
grounds are the Nansha Island, South Pacific and
Hainan Island;

«  Cerfain coral reef fish are more likely to cause CFP [e.g.
Black fin red snapper, Tiger grouper, lyretail, Leopard
coral grouper, Areolated coral grouper and Moray eel);

»  Some studies showed that the risk of CFP from farmed
fish is extremely low;

»  Depuration is not effective because contaminated fish
tissue can remain toxic for years;

«  Ciguatoxic fish cannot be identified by appearance,
smell, or taste;

+  Llarger fish tend to accumulate more toxins. The fish
involved in CFP is usually greater than 2 kg (3 catties);

+  Ciguatoxins are up to 50 to 100 times more
concentrated in the head, viscera, liver and gonads of

affected fish;

+  Ciguatoxins are heat stable and remain toxic after
cooking.
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Climate Change, Globalisation of Trade and Ciguatera

In recent years the foxic algae have been found spreading into new
areas. In fact, evidence is accumulating that coral reef disturbance by climate
change (such as increased water temperature and frequency of storms and
hurricanes) impacts on the distribution and proliferation of the toxic algae and
makes the occurrence of CFP less predictable. Besides, CFP is likely to increase
with expanding international fish trade.

Public Health Significance

According to FAO, ciguatoxins, when present at concentrations of about
0.1 pg/kg or greater in fish will cause human poisoning. The symptoms of
CFP include gastrointestinal, neurological and cardiovascular disturbances
and offen appear within 30 minutes and up to 24 hours after ingestion of
the toxic fish. All humans are susceptible fo ciguatera toxins. Sensitivity of an
individual to CFP could be increased due to factors like previous CFP episode,
and consumption of alcoholic beverages, nuts and seed products.

Regulatory Control

Codex is currently considering establishment of maximum limits for
ciguatoxins and the possibility of development of risk management guidelines.
There is no specific regulation on ciguatoxins in fish stipulated in the laws of
Hong Kong. Nevertheless, all foods for sale in Hong Kong must be fit for
human consumption.

Actions Taken

Upon notification of the food poisoning cases, the retailers/importer
were instructed to stop selling coral reef fish of the same origin.

Preventive Measures

The trade should avoid importing fish from areas known to have
a high chance of carrying ciguatoxins, or coral reef fish from unknown or
suspicious sources. To allow prompt and effective control measures in case of
the occurrence of CFP cases, the traders such as importers and retailers are
required to keep proper and accurate transaction records.

Key Points to Note:

1. Ciguatoxic fish cannot be identified by appearance, smell, or
taste.

2. Coral reef fish involved in CFP is usually greater than 2 kg (3
catties).

3. Head, liver, skin and roe of coral reef fish have a higher
concentration of toxins.

Advice to the Trade
Avoid sourcing fishes from areas known to be at risk of ciguatoxins.

Adhere strictly fo the Food Safety Ordinance in record keeping.

Advice to the Public

Consume less coral reef fish and avoid eating the head, liver, skin, and
roe of coral reef fish.
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Summary of Risk Communlcuhon Work (April 2017) Number
S =i/ B2 B2 Incidents / Food Safety Cases 79
@ﬁ'ﬁg A& Public Enquiries 78
—%“' Z£572E 5 Trade Enquiries 178
Summary of B Food Complaints 423
Risk Communication Work (A AP EH Rapid Alerts to Trade 4
HE BN RWER Food Alerts to Consumers 2
BB/ EaE/ B/ %%E Educational Seminars / Lectures / Talks / Counselling 48
| EHEIRYREHRORERIFTERE New Messages Put on the CFS Website 66
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Bacteria in Raw Meat vs Cooked Meat

Reported by Dr. Fiona FONG, Research Officer,
Risk Assessment Section,
Centre for Food Safety

Recently, bacterial contamination of meat has attracted public attention.
According to the World Health Organization, contamination of food by
microbiological agents is a worldwide public health concern; and most
countries have documented significant increases over the past few decades
in the incidence of diseases caused by microorganisms in food. In this article,
we will introduce some factors that determine the growth of bacteria in food,
and discuss the different food safety considerations for bacteria in raw meat
and cooked meat and the measures to reduce risks of food poisoning caused
by bacteria.

Factors Determining the Growth of Bacteria in Food

Bacteria grow best when intrinsic and extrinsic properties are optimal
for their growth. Intrinsic properties are the properties that are inherent
parts of the food, such as pH and water activity, while extrinsic properties
are the properties of the environment in which the food is stored, such as
temperature. Water activity is not the same as the moisture content of the
food but is a measure, ranging from O to 1, of the availability of water in
food which determines the growth and survival of bacteria. By controlling
these factors (e.g. controlling the storage temperature of the food), bacterial
overgrowth can be prevented.

Bacteria in Raw Meat

Fresh meat is a highly nutritious substrate with water activity of about
0.99, meaning that it is suitable for the growth of most microorganisms.
Raw meat in general contains bacteria, including pathogenic and spoilage
ones. As warm-blooded animals naturally carry bacteria such as Salmonella
spp. in their intestines, raw meat may be contaminated with bacteria during
the slaughtering process such as evisceration and dressing procedures. In
addition, the equipment and tools used in the processes, the hands and
clothing of personnel as well as the environment may also contaminate the
meat with bacteria.
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Raw meat should be cooked thoroughly before consumption.
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Meat has potential to carry foodborne pathogens that can cause
iliness and lead to food safety problems. These pathogenic bacteria are
able to invade our bodies or produce toxins to cause illness. They cannot be
seen or smelled on the meat, but can generally be killed by normal cooking
conditions (i.e. cooking to a core temperature of at least 75°C instantaneously
or other effective time/ temperature combinations).

Pathogenic bacteria may need to compete with other bacterial flora
(e.g. spoilage bacteria) for growth on the meat. Certain pathogenic bacteria
such as Staphylococcus aureus are relatively poor competitors and may be
outgrown by other flora. Spoilage bacteria will cause food to deteriorate or
lose quality by developing a bad odour or feeling sticky on the outside of the
meat, signs that consumers would normally notice. These spoilage bacteria
are normally not harmful, however, when consumed in very large numbers,
they can cause gastrointestinal disturbance. Consumers should throw away
the meat that shows any signs of food spoilage.
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Bacteria in Cooked Meat

As mentioned above, thorough cooking can generally destroy most
bacteria on raw meat, including pathogenic ones. Nevertheless, if there are
subsequent lapses in food safety practices, food poisoning may still occur. To
start with, raw meat may be contaminated with spores of certain pathogenic
bacteria (e.g. Clostridium perfringens) and spores are not readily destroyed by
normal cooking temperature. Heat of cooking can rather activate the spores
to germinate and develop into vegetative cells which can multiply rapidly in
foods that are placed at ambient temperature for a long period. Consuming
foods that contain high levels of Clostridium perfringens vegetative cells may
lead to foodborne illness.

In addition, pathogenic bacteria may be introduced into the ready-to-
eat cooked meat through cross-contamination and multiply to larger amount
as a result of time and temperature abuse of the food, causing foodborne
iliness in consumers.

Measures to Reduce Risks of Food Poisoning Caused by Bacteria

To prevent food poisoning, raw meat should be cooked thoroughly
before consumption. The ready-to-eat cooked meat should be discarded if it
has been held at room temperature for more than 4 hours. If the cooked meat
is held at room temperature for less than 2 hours, it can be refrigerated for
final use later or used before the 4 hours limit is up.

Moreover, good hygienic practices should be observed. Hands,
cutting boards, knives, and other utensils should be washed thoroughly after
touching raw meat. Measures should be adopted to the prevention of cross
contamination between raw meat and ready-to-eat foods including cooked
meat, e.g. using one cutting board for ready-to-eat foods and a separate one
for raw meat.
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Raw/Partially-cooked Shellfish Including Blood Cockles - Risky to Consumel!

From time to time, food poisoning cases due to the consumption of
raw or partially-cooked shellfish have been reported. Recently, it has come to
the Centre for Food Safety’s attention that some consumers might have eaten
blood cockles not intended to be eaten raw but were served raw or partially
cooked. These victims developed diarrhoea, vomiting, abdominal pain and
other gastrointestinal symptoms after meals containing blood cockles (i.e. ark
clam or granular ark).

Like all shellfish (filter-feeding molluscs), raw or partially-cooked cockles,
clams, mussels, etc. harvested from contaminated waters can spread pathogens,
including norovirus, hepatitis A virus, and Vibrio parahaemolyticus. Consumers,
especially susceptible populations (elderly, young children, pregnant women
and people with weakened immune systems) should cook all shellfish including
blood cockles thoroughly before consumption. The trader should ensure the
food sold is fit for human consumption and complies with the food laws.
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Malachite Green in Fish

From time to time, the Centre for Food Safety (CFS) found some fish and
fish products containing traces of malachite green, which is not allowed in food
under the Harmful Substances in Food Regulations (Cap. 132AF).

Malachite green is an industrial dye. It has also been used in aquaculture
for the treatment of parasitic, fungal and protozoan diseases in fish. Malachite
green is possibly both genotoxic and carcinogenic. In view of that no safe
level of residues of malachite green or its metabolites in food that represents an
acceptable risk to consumers, Codex stated that competent authorities should
prevent residues of malachite green in food by not using malachite green in
food producing animals.

The trade shall ensure that the foods they sell are fit for human consumption
and comply with local legislations. Offenders will be prosecuted and will be
liable to a fine of $50,000 and to imprisonment for six months upon conviction.
The CFS has informed the vendor concerned of the irregularity, will continue to
follow up on the incident, and will consider taking prosecution action should
there be sufficient evidence.
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Food Safety Focus is available from the CFS website: http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf.html



