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Paralytic Shellfish Poisoning:
Current Understanding and Recent Developments
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Reported by Arthur YAU, Scientific Officer,
Risk Communication Section, Centre for Food Safety

The ocean offers a bounty of seafood, from bivalves like
clams, mussels, scallops and oysters, to gastropods like whelks
and sea snails, to crustaceans like crabs and lobsters. However,
marine ecosystems can harbour natural toxins that may pose a threat
to public health when significant amounts accumulate in seafood.
Among them, Paralytic Shellfish Poisoning (PSP) toxins stand out as
one of the more common forms of algal toxin poisoning from seafood.

What Is PSP and What Are the Toxins?

Paralytic Shellfish Poisoning is a foodborne illness caused
by consuming seafood contaminated with PSP toxins, a group of
potent natural marine algal toxins related to saxitoxins. Saxitoxins
function as sodium channel blockers that disrupt normal nerve signal
transmission in mammals, which can be lethal at sufficient quantity.
These toxins are odourless, tasteless, colourless and heat-stable,
and cannot be destroyed with standard cooking fechniques such as
boiling, steaming, grilling or freezing.
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Hustration 1: PSP foxins have been reported fo be concentrated in the digestive gland of some
gastropods (e.g. whelks and sea snails) and the liver (hepatopancreas) of crustaceans (e.g. crabs and
lobsters) (For illustrative purpose only).
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As PSP toxins affect the nervous system, symptoms can develop rapidly, often within half
an hour or even minutes affer the consumption of contaminated seafood. The symptoms range
from tingling, burning or numbness around the lips, tongue and mouth, to spreading numbness of
extremities like fingers and toes. Other symptoms include nauseq, dizziness, vomiting, headache,
tingling sensations, weakness, loss of coordination and a feeling of floating. PSP can also lead to
muscle paralysis, severe shortness of breath, respiratory failure and death in severe cases if the
patient does not receive immediate emergency medical support.

How Do PSP Toxins from Algae End Up in Seafood?

The journey of PSP toxins begins with microscopic marine algae (phytoplankton) in the
ocean. Under specific environmental conditions, such as warm water temperatures and abundant
nutrients, algae can multiply rapidly, creating massive blooms often referred to as “red tides".
Bivalves, as filter feeders, filter large volume of seawater to obtain food and thus can accumulate
significant amount of PSP toxins from microscopic algae during algal blooms. In more recent
times, PSP toxins have also been defected in gastropods (e.g. whelks and moon snails) and
crustaceans (e.g. crabs, lobsters, crayfish and shrimps) in various locations around the world. These
gastropods and crustaceans can accumulate PSP toxins by preying on and consuming affected
bivalves. The toxins are reported to be concentrated in the digestive glands of some bivalves and
gastropods, and in the liver (hepatopancreas) of crabs and lobsters.

As different marine organisms have different feeding habits and process toxins differently,
the risk level varies depending on the species. Although some bivalves can eliminate toxins at
different rates through the depuration process, the effectiveness varies. For example, mussels
clear toxins within weeks, while certain clams and scallops can retain high toxicity levels in their
organs for longer periods, spanning months or even years. Depuration is therefore unlikely o be
adopted commercially for postharvest removal of PSP toxins.

Are PSP Toxins Affected by Climate Change?

With the increase in sea water temperature, some studies have noted a gradual expansion
of areas that are affected by algal foxins, including PSP toxins, in recent decades. This can lead to
the detection of PSP toxins in previously unaffected waters.

Control Measures

Preventing PSP relies on regular monitoring at the source for the levels of toxic algae in harvesting
areas and in the shellfish harvested, as postharvest processing is not effective in removing PSP toxins.
In Hong Kong, analysis for PSP foxins in food is conducted regularly. From 2023 to August 2026, 951
samples (including samples of whelk and whelk products) had been analysed for PSP toxins. All results
were satisfactory.

For consumers, purchase bivalves and crustaceans only from reliable sources. To further
reduce the risk of shellfish poisoning, remove and discard all internal organs of shellfish where
possible before consumption. Anyone who falls sick after eating shellfish should immediately
seek medical attention and save any leftovers for investigation and laboratory testing.

“Lunch Break, No Outbreak”:
How to Keep School Lunch Safe?
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Reported by Patrick CHIU, Research Officer,
Risk Communication Section, Centre for Food Safety

With the new school term underway, schools and childcare facilities may provide their
students with lunch meals, either from external meal suppliers or prepared by school kitchens.
Improper food handling may pose significant food safety risks, particularly for young children,
who are more susceptible to foodborne illness. Schools and childcare facilities, together with the
Parent-Teacher Associations (PTA), play an essential role in collectively safeguarding food safety
in schools. This article discusses key considerations when selecting meal suppliers and provides
other food safety tips to observe on campus.

Selection of Meal Supplier

To safeguard the health of students, schools and childcare facilities can exercise careful
consideration when selecting meal suppliers. Selected suppliers must hold a “Food Factory
(Approved to Supply Lunch Boxes) licence” issued by the Food and Environmental Hygiene Department
(FEHD). The contract with the supplier can set out the food choices, preparation standards, temperature
and time controls during processing and delivery, as well as storage and distribution methods for the
lunch meals. Schools and childcare facilities may wish to consider suppliers that have established a food
safety management system with certifications (e.g. Hazard Andlysis Critical Control Point (HACCP) or
ISO 22000) and conduct a duty visit to the supplier’s food premises between school terms to ensure that

proper hygiene condifions are mainfained.
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Figure 2: Common modes of organising school lunches by schools and childcare facilities, namely lunch boxes, portioning food on-site and buffet meals
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Food Safety Tips to Observe on Campus
Cooking and Reheating

Both cooking and reheating are essential and effective procedures to eliminate
pathogens in food. If school lunches are cooked or reheated in school kitchens, food
should be thoroughly cooked or reheated, with its core temperature reaching at least
75°C for at least 30 seconds. To avoid food preparation too far in advance, school
kitchens are advised to plan ahead for the cooking or reheating processes.

Safe Temperature

Improper storage temperature can lead to the rapid growth of bacteriq,
particularly Bacillus cereus and Clostridium perfringens, in cooked meals. If lunch
meals are prepared in suppliers’ kitchens in advance for delivery, schools are
advised to maintain good communication with the suppliers and delivery service
providers to minimise the time that food is exposed to the temperature danger zone
(between 4°C and 60°C).

Regardless of the mode of organising school lunches, cooked food should always
be stored at a safe temperature (e.g. hot food at above 60°C; cold food at 4°C or below)
using either hot-holding or cold-holding equipment and following the 2-hour / 4-hour rule

to prevent bacterial growth in food.

Distribution

Upon arrival at schools, lunch boxes should be distributed to students as
soon as possible. If lunch meals are portioned on site at schools or served in a
buffetstyle arrangement, a clean and adequate space, appropriate equipment
(e.g. electric warming devices), and sufficient manpower are needed to facilitate
efficient distribution. Staff responsible for food distribution can help prevent cross-
contamination by practising good personal hygiene. If any irregularities (e.g.
insufficient hot-holding temperatures or physical contamination) are observed during
the distribution of lunch meals, schools should notify the meal suppliers and take
immediate rectifying measures.

Menu Planning

Schools and childcare facilities can regularly liaise with suppliers to ensure that
the menus offer a balanced and varied diet for students, particularly by providing food
choices that are lower in sodium and sugar. As young children are more susceptible to
foodborne illness, high-risk foods (e.g. sunny-side-up eggs, sushi and sashimi) should
be avoided on the menu, and safer alternatives can be chosen for students to minimise
the risk of foodborne disease.

Choking Hazards

For young children, there may be a risk of choking while eating, especially
when they do not chew food thoroughly or try to swallow it whole. As such, schools
and childcare facilities should take extra caution to specific foods. Teachers and
caregivers are advised to reinforce good eating habits among young children, so as
to reduce choking risks at school.

To enhance food safety and hygiene awareness among schools, the CFS
and the Environmental Hygiene Branch of the FEHD have stepped up inspections
of licensed food factories supplying school lunch boxes in various districts of Hong
Kong. In addition, the CFS has launched a thematic website “Safe Food at School”
to help schools and childcare facilities coordinate all aspects of food safety in order
to build a safe and healthy eating environment for students and young children.


https://www.cfs.gov.hk/english/trade_zone/safe_kitchen/Temperature_Danger_Zone.html
https://school.eatsmart.gov.hk/b5/index.aspx
https://www.cfs.gov.hk/english/school/choking_hazards_of_food.html
https://www.cfs.gov.hk/english/school/school.html
https://www.cfs.gov.hk/tc_chi/trade_zone/safe_kitchen/Temperature_Danger_Zone.html
https://www.cfs.gov.hk/tc_chi/school/choking_hazards_of_food.html
https://www.cfs.gov.hk/tc_chi/school/school.html
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Food poisoning cases occasionally occur when wild taro is mistakenly picked
or sold. Wild taro contains high concentrations of needle-like calcium oxalate
crystals, which can penetrate mucous membranes, causing burning and swelling of
the mouth. Because normal soaking or cooking cannot effectively reduce this high
crystal load, one should never pick and consume any taro-like plants.

As for the edible taro plant, while consuming its leaves and stalks is less
common in Hong Kong, they are popular in other regions. Although edible taro
contains far lower levels of crystals, its leaves and stalks still pose an irritation risk.
Literature shows that traditional preparation methods, such as peeling, cutting,
soaking, salting, fermenting, boiling and discarding the water, and cooking
thoroughly, help reduce such irritation. These steps wash out oxalates and blunt the
crystals, but they do not work on wild taro because its crystal load is simply too high.

To prevent poisoning, never pick wild plants and buy food only from reliable
suppliers. Vendors must ensure they sell only edible species and never wrap
produce in wild taro leaves.
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There is a saying “good habits start young”.

This also applies to food safety, where forming

good food safety habits when children are still

impressionable goes a long way towards establishing
good food safety habits as adults.

‘ With this in mind, the Centre for Food Safety
" (CFS) has recently published a children’s book to promote
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basic food safety concepts to primary school students.
The Chinese storybook is set in a school where the CFS
mascots (On and Mui) feach their class food safety basics
through lessons and school activities. Their students, Glove
Boy, Siu Mai, Raw Meat, Loaf and Chopper, learn about
cross-confamination, using separate utensils for handling
raw and ready-to-eat (RTE) food, separation of raw and RTE
food during preparation and refrigerated storage, proper
hand washing and glove usage and how to keep the food
preparation area clean.

The full-colour children’s book, fully illustrated in comic
format, can be downloaded from the CFS thematic webpage
“Safe Food at School”. Share it with children and build food
safety habits from an early age.
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