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Shellfish Toxins - Nemesis of Shellfish Lovers
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Red tide caused by
toxin-producing algae
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Toxins accumulated

Reported by Dr. John LUM, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

The Centre for Food Safety (CFS) received referrals
from the Centre for Health Protection of two suspected
cases of paralytic shellfish poisoning (PSP) and neurotoxic
shellfish poisoning (NSP) in April and May 2024,
respectively. Patients in both cases developed symptoms
within one hour after consuming a variety of shellfish at
home, including conches, scallops, common oriental clams,
sea snails and areolate babylons. An overview of shellfish
toxins including their sources, modes of transmission,
impact on human health and control measures in food will
be provided in this article.

What are Shellfish Toxins?

Shellfish toxins are a group of natural toxins produced
by certain species of algae known as dinoflagellate.
Suspected or confirmed episodes of human poisoning
caused by shellfish toxins have been reported worldwide and
the more important ones included paralytic shellfish toxins
(PSTs), diarrhoetic shellfish toxins (DSTs), neurotoxic shellfish
toxins (NSTs), amnesic shellfish toxins (ASTs) and azapiracid
shellfish toxins (AZTs). Details on these shellfish toxins and
the symptoms of different shellfish poisoning have been

discussed previously.
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Figure 1: Shellfish filter feed on toxin-producing algae and accumulate the toxins in their bodies, which may eventually cause shellfish

poisoning in humans
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How do Shellfish become Contaminated with Shellfish
Toxins?

Shellfish toxins mostly originate from harmful algal blooms (HABs),
commonly known as "red tides", which are caused by certain species of
phytoplankton. Since shellfish are filter feeders, they pump water through
their systems, filtering out and eating algae and other food particles. When
shellfish eat large amounts of these toxic algae during red tides, the toxins
will accumulate in the shellfish and sicken people who eat them (Figure 1).
Examples of shellfish that have been involved in shellfish poisoning include
mussels, clams, oysters, scallops, conches, sea snails and geoducks.

Controlling Measures on Shellfish Toxins

The possible presence of shellfish toxins in shellfish, as well as the
health consequences to consumers, make shellfish toxins one of the most
important hazards associated with shellfish. The amounts of toxins taken up
by shellfish and the times that these toxins remain in the shellfish tissues are
different for different species of shellfish and depend on growth environment
conditions. It has been reported that some shellfish species can remain toxic
for an extended period of time, up to several months, after being exposed
to toxins. Currently, there are no practical and reliable methods to detoxify
shellfish that are contaminated with shellfish toxins.

In the international arena, the control of shellfish toxins is mainly
achieved through the implementation of algal toxin monitoring programmes,
which monitor the presence of toxin producing algae in shellfish harvesting
or culture zones in the sea. The testing of the levels of shellfish toxins in
the meat of shellfish is also widely practised in different places. In case
toxic algal blooms are noted or shellfish toxins are detected at hazardous
levels, the affected sea areas will be closed and suspended from shellfish
harvesting and production until toxicological investigation has made clear
that the shellfish is free from hazardous amounts of shellfish toxins. Hong
Kong has also adopted a similar monitoring programme for shellfish toxins
producing algae.

With the advancements in food technology and the globalisation of the
food trade, shellfish products can be shipped around the world. Therefore,
in addition to adopting monitoring programmes in shellfish harvesting
areas, many places have also implemented a food surveillance programme
to cover the testing of shellfish toxins on food products available locally.

Myth and Facts

Can [ tell if shellfish contain shellfish toxins by how they look2

No. Shellfish containing dangerous levels of shellfish toxins do not look
or taste any different from shellfish that are safe to eat. Therefore, toxic
shellfish cannot be distinguished from non-toxic ones visually. Laboratory
testing of shellfish is the only method of detecting shellfish toxins.

Does cooking shellfish destroy shellfish toxins and make them safe to eat?

Shellfish toxins are heat stable and cannot be destroyed by cooking,
freezing or other food preparation procedures. However, as shellfish toxins
tend to concentrate in the internal organs of shellfish, the risk of shellfish
poisoning can be reduced by removing and discarding all internal organs
of shellfish where possible before consumption.

Key Points to Note

o Shellfish toxins are produced by algae known as dinoflagellate, and cannot
be destroyed by cooking, freezing or other food preparation methods.

* Toxic shellfish cannot be distinguished from non-toxic ones visually.

¢ In general, shellfish toxins are concentrated in the internal organs of
shellfish. The risk of shellfish poisoning can be reduced by removing and
discarding all internal organs of shellfish before consumption.

Advice to Consumers
o Purchase shellfish from reliable sources.

* To reduce the health risk of shellfish poisoning, remove and discard all
infernal organs of shellfish where possible before consumption.

e Anyone who feels ill after eating shellfish should immediately seek medical
attention, and save any leftovers for investigation and laboratory testing.

Advice to Trade

* Maintain proper trade records fo facilitate source tracing when necessary.

¢ Do not accept shellfish from dubious sources.
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Plant-Based Meat -
What are they and How do they Compare with Meat?
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Reported by Arthur YAU, Scientific Officer,
Risk Communication Section, Centre for Food Safety

In the quest for sustainable eating habits, plantbased meat (PBM) has emerged
as a popular alternative to traditional animal meat. Known also as meat substitutes or
analogs, PBM products are manufactured to replicate the taste, texture and appearance
of meat using plant-derived ingredients.

What is PBM ?

Historically, Asian cuisines have utilised soy products to create vegetarian dishes
akin to meat flavours. Examples include vegetarian chicken made from bean curd
sheets and vegetarian lo mei which is produced from wheat gluten. Modern PBMs
often comprise of proteins from soy, wheat, peas and mushrooms, which provide the
necessary fexture and structure resembling meat. To enhance the sensory experience,
ingredients like coconut oil are added for juiciness, while binders like methylcellulose
ensure cohesion. Various seasonings are also added to enrich the flavour profile,
mimicking the sensory experience of consuming traditional meat.

Nutritional Composition and Comparison with Regular Meat

While PBMs are noted for their environmental sustainability over meat, it is crucially
imporfant fo examine their nutritional profile compared with that of conventional meat.
PBMs’ low cholesterol levels and often higher dietary fibre content are two of their
main benefits. However, unlike meat, which is a complete protein source containing all
essential amino acids, PBMs often require careful combination with other proteins or the
consumer has fo take supplements to achieve a similar nutritional intake.

A study by researchers at the Chinese University of Hong Kong in 2023 revealed
that over 270 prepackaged PBM products from 27 brands were available locally, with a
significant percentage containing medium fo high levels of fat, salt and sugar based on
the information on the nutrition labels. These findings suggest that while PBMs can mimic
the texture and taste of meat, they can also inherit some of the unhealthy aftributes of
processed foods. The World Health Organization - Regional Office for Europe (WHO-
Europe) has also highlighted that plantbased meals, especially those prepared outside
the home, can contain a lot of salt. This indicates a gap in knowledge regarding the full
nutritional composition of PBMs and how they contribute to a balanced diet as a whole.

The Importance of a Balanced Diet in Plant-Based Eating

A plantbased diet does not always equate to better health unless it is well-planned
and balanced. PBMs may be deficient in some nutrients, such as vitamins B,, and D,
calcium, iron and certain essential amino acids, which highlights the need for careful
dietary planning. The WHO-Europe recommends opting for minimally processed plant
foods to maximise health benefits. Consumers choosing PBMs should therefore be
vigilant about the products’ nutritional content, which can vary widely between brands
and types. It is always a good idea to read nutrition labels on prepackaged food and
consider supplementing the diet with fortified foods or diverse plant sources to ensure the
intake of all essential nutrients. Populations who have special nutrition needs and opt for
vegetarian diets, including children, adolescents, pregnant women, lactating mothers,
elderly persons and people with chronic diseases, should consult medical practitioners

and diefitians in order to meet their special nutritional needs. Also, allergens that are
usually not present in meat may be present in PBM. People with food allergy should also
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look out for ingredients that they are allergic to, for example, soya, cereals grains
(gluten) and nuts.

In conclusion, while plant-based meats offer a viable alternative for those
seeking to reduce their meat consumption for ethical or environmental reasons,
they should not be viewed as a direct nutritional substitute for animal meats. As
an alternative, they ought to be incorporated into a diet consisting of a range of
unprocessed plant foods and supplements may be needed to avoid any nutrient
deficit. By making informed decisions and planning a diet that fulfills all nutritional
requirements, individuals can enjoy the health benefits of a plant-based diet without
compromising on nutritional quality.
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Beware of the Food Safety Risk of Sandwiches
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In May 2024, there were suscepted bacterial food poisoning cases linked
to the consumption of sandwiches called “banh mi” from a food premises in
Vietnam. The blood test of victims showed the presence of Escherichia coli, which
is a bacterium that can be found in fresh produce like beef, cheese and fruit.
Media reported that the high ambient temperature could also favour bacterial
growth in food.

Sandwiches are regarded as a high risk food, as they are often handled
manually during preparation, which increases the possibility of cross-contamination.
They may also contain perishable ingredients that can get contaminated with
bacteria if they are not handled properly. The trade should provide appropriate and
adequate refrigeration facilities in retail outlets, and store or display sandwiches at
4°C or below. The public should purchase food including sandwiches from licensed
food permises. Sandwiches should be consumed immediately or kept at a safe
temperature after purchase or preparation.
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Food Alerts to Consumers:
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Trade Enquiries:

Suspected Food Poisoning Alerts:

Food Safety Day (FSD) is an annual signature publicity event organised by
the Centre for Food Safety (CFS) to tie in with World Food Safety Day on 7 June.
This year's theme is o keep food at safe temperatures, which is one of the essential
components of the Five Keys to Food Safety. Maintaining proper temperature control
is vital to reducing the growth of microorganisms including bacteria in food and
hence minimising the risk of food poisoning.

Food not for immediate consumption should always be kept at proper
temperatures. Cold food should be stored at 4°C or below, whereas hot food should
be kept at above 60°C. Whenever maintaining food at a safe temperature is not
possible, it is advised to follow the 2-hour / 4-hour rule. The CFS has organised
various promotional activities to celebrate FSD 2024, including social media posts,
short videos and publicity materials. For details, please visit the thematic website.
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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
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