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Phytohaemagglutinin Poisoning
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Green beans

Soyabean

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

Beans are one of the most versatile and commonly eaten
nutritious foods throughout the world. However, the consumption
of common beans (e.g. green beans, French beans) and other
beans (e.g. red kidney beans, white kidney beans) without
proper processing may cause food poisoning due to the naturally
present toxin phytohaemagglutinin. - This article will give a brief
introduction on phytohaemagglutinin poisoning.

Phytohaemagglutinin Toxin in Beans

Lectins are widely occurring, sugarbinding proteins that
perform a variety of biological functions in plants and animals.
However, some of them may become toxic at high levels. Among
the lectins known fo have toxic effects is phytohaemagglutinin,
which occurs at relatively high levels in the seeds of legumes
(i.e. beans). Phytohaemagglutinin is involved in defence
against plant pests and pathogens.

Phytohaemagglutinin, as its name implies, can agglutinate
many mammalian red blood cells and interfere with cellular
metabolism. Moreover, phytohaemagglutinin is an antinutrient,
which can interfere with the absorption of minerals, particularly
calcium, iron, phosphorus and zinc.

Phytohaemagglutinin is found in many beans, but the level
varies among different species of beans. The concentration
of phytohaemagglutinin is the highest in red kidney beans
(Phaseolus vulgaris). White kidney beans, another variety of P.
vulgaris, contain about one-third the amount of foxin as does
the red variety. On the other hand, broad beans (Vicia faba)
contain only 5% to 10% of the amount of phytohaemagglutinin
that red kidney beans contain. Some commonly consumed
beans in Hong Kong, including soya beans (X&), green
beans (l1Z¥) and yard-long bean (2 ) have been reported
to cause phytohaemagglutinin poisoning in other places. To
avoid food poisoning, all beans should be cooked properly before
consumption since various cultivars of the same species of bean might
have significantly varying levels of the phytohaemagglutinin toxin.

Clinical Presentation of Phytohaemagglutinin

Poisoning
Symptoms of phytohaemagglutinin poisoning indude severe
stomachache, vomiting and diarthoea. Some of the charadterisfics of
phytohaemagglutinin

poisoning are
summarised in the
table below:

Yard-long bean
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Figure 1: Some commonly consumed beans in Hong Kong that have been

Senior Chemist (Food Research Loboratory) reported to cause phytohaemagglutinin poisoning in other places
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Raw beans contain
phytohaemagglutinin toxins,
which can cause food poisoning

Characteristics of Phytohaemagglutinin Poisoning

Mortality: Generally not life-threatening.

Toxic dose: As few as four or five raw beans can trigger symptoms.

Onset time: Usually begins with extreme nausea and vomiting within 1 to 3 hours
after ingestion of the product, with diarrhoea developing later within that
timeframe.

Symptoms: Upper and lower gastrointestinal iliness. Vomiting may become severe.
In addition to vomiting and diarrhoea, abdominal pain has been reported
by some people.

Duration: Recovery usually is rapid, within 3 to 4 hours after the onset of
symptoms and spontaneous, although some cases have required
hospitalisation.

Susceptible All people, regardless of age or gender, appear to be equally

population: susceptible. The severity is related to the dose ingested.

Methods of Toxin Reduction

Cooking with moist heat can reduce the toxicity of phytohaemagglutinin.
When compared with fully cooked beans, raw kidney beans could have
phytohaemagglutinin levels that are hundreds of times higher. Therefore, after
sufficient cooking, the use of phytohaemagglutinin-containing beans as food
in human diets is not a cause for concern. Special attention, however, should
be paid when the phytohaemagglutinin-containing food is prepared at high
altitudes where the boiling point is reduced, when low heat cooking methods are
employed or in situations where heat transfer is uneven.

To destroy the phytohaemagglutinin toxin, beans should be soaked and
boiled thoroughly in fresh water (e.g. soaked for at least 12 hours and then
boiled vigorously for at least 10 minutes in water). Previous studies showed
that the phytohaemagglutinin toxin remained active after the beans had been
cooked even at 85°C for an hour. Therefore, beans should not be cooked at a
low temperature, for example in a
crock pot or slow cooker, since it
may not destroy the foxin. On the
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M REESE other hand, commercially tinned/
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without further cooking as they
have been subjected to thorough
heat treatment.
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Figure 2: How to prevent phytohaemagglutinin food poisoning from consuming raw beans

hot enough to eliminate toxins .
9 a healthbased guidance value

has not been established for risk
assessment. Moreover, there is
no relevant food safety standard
established by Codex. Nevertheless, it has been reported that ingestion of as
few as four or five raw beans can trigger symptoms. Crucially, cooking with moist
heat can remove the foxicity of phytohaemagglutinin. Consumers should not eat
raw or inadequately cooked beans.

Key Points to Note

* Many types of beans contain the natural toxin phytohaemagglutinin.
Consumption of raw beans can cause phytohaemagglutinin poisoning.

 Cooking with moist heat can remove the toxicity of phytohaemagglutinin.
Beans should be soaked and boiled thoroughly in fresh water (100°C).
Beans should not be cooked at a low temperature, for example in a crock
pot or slow cooker, since it may not destroy the toxin.

* Canned beans can be consumed safely without further cooking.

Advice to Consumers and Trade
* Soak and cook beans thoroughly to destroy the phytohaemagglutinin toxin.

* Beans should not be cooked at a low temperature, for example in a crock
pot or slow cooker, since it may not destroy the toxin.

¢ Do not consume raw or inadequately cooked beans.
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Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

In October, media reported a massive food poisoning outbreak in Japan caused
by Campylobacter species affecting around 900 people. The incriminated food was
nagashi somen, which involves noodles flowing down a bamboo chute and being
caught by diners with chopsticks as they float by. The pathogen was detected in the
spring water sending the noodles down the chute. Travellers can savour local cuisine
when visiting overseas countries, but they should exercise caution regarding any threats
to their food safety. Let us learn more about campylobacters in food and travel-related
food safety tips in this article.

Campylobacters are commonly found in the intestinal tracts of animals and some humans.
The most commonly reported Campylobacter species in human disease is Campylobacter
jejuni followed by Campylobacter coli. These disease-causing Campylobacter species can
only grow above 30°C but can tolerate higher growth temperature and 42°C is their optimum
growth temperature. That said, campylobacters have been found to have better survival rates
in food stored under refrigeration compared fo food stored at room femperature. On the
other hand, most Campylobacter species prefer a micro-aerobic atmosphere, i.e. reduced
oxygen atmosphere. Oxygen comprises approximately 21% of the atmosphere, while these
bacteria grow optimally at oxygen concentrations ranging from 3% to 5%. According to
literature, consuming as few as 500 Campylobacter cells can cause illness.

Gastrointestinal illness caused by campylobacters can affect individuals of
different age groups. Among them, children below the age of five and young adults
aged 15 to 29 are more commonly detected with gastroenteritis. Incubation period
is usually 2 to 5 days. The most common symptoms include watery diarrhoea or
bloody diarrhoea, abdominal pain, fever, headache, nausea and/or vomiting. The
symptoms generally last for 2 to 10 days. Infected people usually recover on their
own while some need antibiotic treatment. A life-threatening infection may occur in
people with weakened immunity. In rare cases, infection can be followed by long-
term illnesses like reactive arthritis and Guillain-Barré syndrome (GBS). GBS is the
attack of nerves by the body’s immune system; people with GBS can experience
muscle weakness or even paralysis for weeks.

Campylobacters are widely distributed in most warm-blooded animals such as poultry,
cattle, pigs, sheep and dogs. C. jejuni has a very varied reservoir but is predominantly
associated with poultry. C. coli is predominantly found in pigs. Inadequately cooked
meats (especially poultry) is one of the sources of campylobacters.

Other sources include
unpasteurised milk and its
products,
raw fruits and vegetables,
contaminated  water or
cross-confaminated  ready-
toeat foods. Animal faeces
can contaminate lakes and
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of outbreaks globally. Fruits
and vegetables can be
contaminated through contact
with soil or water containing
faeces from animals.

Cheese made with
unpasteurised milk

EREIET
Consumption of raw
milk cheese

Figure 3: Transmission of campylobacters via food and water

The outbreak mentioned earlier was traced back to contaminated spring water as
the source of campylobacters. Consumers should remain vigilant on food choice while
travelling and take the following precautionary measures to prevent food- or water-borne
illnesses:
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* Wash hands thoroughly before handling and consuming food.

¢ Choose safe beverages and food, e.g. boiled water, bottled drinks, packaged beverages;
refrain from consuming raw or undercooked meat, poultry, seafood and eggs.

* Do not consume untreated water.

* Ice should be avoided in drinks if in doubt about its source or hygienic conditions.

* Buy food from hygienic and reliable premises; do not buy food from street vendors
or other food outlets with poor environmental sanitation or seen with improper food
handling.

* Avoid cooked food or ready-to-eat food that has been kept at room temperature for
several hours.

* Avoid food at buffets, markets, restaurants and street vendors if they are not kept hot
(above 60°C) or refrigerated (at or below 4°C).

o Peel fruits and vegetables if they are to be eaten raw. Avoid those with damaged skin.
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Minimising Foodborne Antimicrobial Resistance
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Antimicrobial Resistance (AMR) threatens effective infection prevention and
treatment as bacteria, viruses, fungi and parasites no longer respond to antimicrobial
agents like antibiotics. Contamination by antimicrobial pharmaceuticals to the
ecosystem can lead to the emergence of AMR bacteria. AMR bacteria can then
transfer to food animals and produces and then to humans along the food chain.
AMR bacteria may confaminate meat during the slaughtering process, and spread
to vegetables and fruits irrigated with contaminated water. Poor personal hygienie
of food handers and improper food handling can also spread AMR bacteria. Local
surveillance findings revealed that some food samples contained AMR bacteria.

From the aspect of food safety, following the Five Keys to Food Safety can
reduce the risk of contracting AMR microorganisms and foodborne illnesses. This
includes cooking food thoroughly, maintaining good personal and environmental
hygiene and avoiding cross-contamination of cooked or ready-to-eat food by raw
food. Susceptible populations like infants and young children, pregnant women,
the elderly and people with weakened immunity should avoid consuming raw and
undercooked food.
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Summary of Risk Communication Work (October 2023)

The air fryer is a popular home appliance as it is able to cook food quickly
with little oil, with a resulting texture which resembles that produced by deep frying.
Despite its name, it is actually a small convection oven with hot air circulated by a fan.

To prevent food poisoning, cook food thoroughly, especially for larger chunks
of food. Do not overload air fryers. Turn the food occasionally when cooking. Like
any high-temperature dry-heat cooking method, air frying is prone to formation of
process contaminants like acrylamide and polycyclic aromatic hydrocarbons (PAHs).
To minimise their formation, do not cook food at too high a temperature for too
long. Aim for a golden-brown colour when air frying starchy food. Trimming the
fat present and parboiling the food before airfrying it can also help to reduce the
formation of process contaminants.

Consumers should maintain a balanced diet with plenty of vegetables and
fruits and keep the total amount of fat and salt in check.

—=— = +18) ‘

DB EREH BYRER AEFRNREER
Inc:denfs/af;:?d Safefy Public Enquiries: Trade Enquiries: Food Complaints: R;pid Alerts to Trade:
o 171 258 a 455
HHBEENBEYER B EYPEERER HNBEMNE/ EiE/ AR/ mE FHIEYZEPROHAERIIE
Food Alerts to Consumers: Suspected Food Poisoning Alerts: Educational Seminars/ Lectures/ New Messages Put on the
4 Talks/ Counselling: CFS Website:

(BNZ2EL) TEENZEDOEE (B hip:/ fwww.chs govhk/c_chi/mulimedia/multimedia_pub/multimedia_pub_fsf him) T -
Tobl rom he G5 wabst: Mo/ e S B s ct ot ot et ocb o

Food Safety Focus is avail from the CFS website: http://\


https://www.cfs.gov.hk/english/whatsnew/whatsnew_fstr/AMR_surveilance_findings.html
https://www.cfs.gov.hk/english/consumer_zone/safefood_all/five_keys.html
https://www.cfs.gov.hk/english/consumer_zone/susceptible_population/index.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_173_02.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_64_02.html
https://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_28_acrylamide.html
https://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_02_09.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_173_02.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_64_02.html
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_28_acrylamide.html
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_02_09.html
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_02_09.html
https://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fstr/AMR_surveilance_findings.html
https://www.cfs.gov.hk/tc_chi/consumer_zone/safefood_all/five_keys.html
https://www.cfs.gov.hk/tc_chi/consumer_zone/susceptible_population/index.html

