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Bongkrekic Acid - Uncommon but
Fatal Toxin in Certain Foods
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Figure 1: Flat rice noodles and black fungus

Reported by Dr. Ken CHONG, Scientific Officer

Risk Assessment Section, Centre for Food Safety

In late March 2024, Taiwan's health authority
reported a food poisoning outbreak at a restaurant in
Taipei, resulting in 34 illnesses and two fatalities. Clinical
specimens of 33 individuals were tested positive for the
toxin bongkrekic acid. It was reported that a chef’s hands
were tested positive for the toxin, suggesting that the
food handled by the chef might have been contaminated.
Suspected incriminated food included flat rice noodles and
Char Kway Teow. In this article, we will get to know more

about this fatal toxin and ways to reduce the risk.

What is Bongkrekic Acid

Bongkrekic acid is a heat-stable toxin produced by the
bacterium Burkholderia gladioli pathovar cocovenenans (B.
cocovenenans), which is ubiquitous in soil and plants. The
temperature range for bacterial growth is between 30 and
37°C and that for toxin production is between 22 and 30°C.
Cases of bongkrekic acid poisoning were originally reported
as a result of consuming fermented corn and coconut-based
products.  Certain fatty acids, particularly those found in
coconut and corn, can facilitate growth of the bacteria and

production of the foxin.

Target organs of the toxin mainly include the liver,
the brain and kidneys, causing symptoms including a lack
of energy, dizziness, drowsiness, abdominal pain and
vomiting. The incubation period for the illness is reported to
be between 30 minutes and 12 hours. In severe cases, death
can occur within 1 to 20 hours after the onset of symptoms.
According fo the review of national surveillance conducted
in the Mainland, previous outbreaks have resulted in a high

mortality rate of up to 60 percent.
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Food Items with Emerging Risk

In recent years, outbreaks of bongkrekic acid poisoning due to the
consumption of cerfain soaked mushrooms and wet rice noodles have been
reported in Guangdong and Zhejiang. The mushrooms implicated in these
outbreaks were silver ear fungus (snow fungus) and black fungus, with more
cases involving the latter reported . Typically, these mushrooms were found to
be soaked for more than two days in these outbreaks, while it was generally
believed that bongkrekic acid would unlikely be formed when these mushrooms
were soaked for only a short period of time under normal conditions.

Wet starch products or wet rice noodle products (using rice as the
main raw material) is another type of food linked to outbreaks in the past
few years. Similarly, the main cause of toxin production was believed to
be prolonged storage at room temperature, specifically, storage for longer
than 24 hours. In certain instances, the illegal use of a preservative called
sodium dehydroacetate was uncovered. This preservative can inhibit the
growth of some fungus and spoilage bacteria but not B. cocovenenans,
resulting in a potential risk of bacterial growth without sensory changes
when the noodles are spoiled.

Good Hygiene Practices for Prevention

Bongkrekic acid is produced in certain high-risk food items when they
are left at room temperature for an extended period of time, typically more
than a day. For prevention, it is important fo maintain time and temperature
control of these high-risk food items, even before cooking. For silver ear
fungus or black fungus, they should be soaked under refrigeration, if it is
necessary to soak them overnight. Wet rice noodle products should be
kept at refrigeration temperature during transportation, storage, and sale,
if the shelf life is more than one day. This becomes particularly important
during warmer months when the temperature is favourable for the growth of
B. cocovenenans. Additionally, to minimise the risk of contamination with
microorganisms, it is crucial to practice good food hygiene at all times.

Key Points to Note

1. Bongkrekic acid is a heat-stable toxin produced by the bacterium
B. cocovenenans, originally reported in fermented corn and coconut-
based products.
associated with outbreaks that have a high fatality rate.

The consumption of these products has been

2. Outbreaks due to the consumption of black fungus and wet rice noodles
have been reported in the past few years, which were typically caused
by leaving these food items under ambient condition for more than a day.

3. To prevent this uncommon but fatal toxin, apart from maintaining good
food hygiene, it is important to maintain time and temperature control of
the high-risk food items, even before cooking, to minimise the growth of
B. cocovenenans that may be present due fo contamination.

Advice to the Trade

e Ensure that wet rice noodles or like products are properly covered or
packaged when they are delivered to premises.

*  Wet rice noodles or like products should be kept under refrigeration during
transportation, storage and sale, if the shelf life is more than one day.

e For delivery at room temperature, make sure the delivery has not taken
longer than the agreed transportation time. It is also advisable to store
any stock that is not infended for immediate use in the refrigerator.

Advice to the Public

e Wet rice noodles or like products, especially those that are loosely
packed, are recommended to be consumed within the day of purchasing
or stored under refrigeration.

¢ If there are leftover wet rice noodles or like products from a meal, they
should be refrigerated as soon as possible or discarded.

e Discard wet rice noodles or like products and soaked mushrooms that smell
or faste abnormal.
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Understanding Ultra-processed Foods and
the Related Healthy Eating Approaches
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Figure 2: Common examples of ultra-processed foods, such as carbonated
soft drinks, potato chips, cookies, instant noodles, and frozen pizza

Reported by Ms. Amy Leung, Dietitian,
Risk Assessment Section, Centre for Food Safety

The subject of ultra-processed food is a hot topic among nutritionists and health
professionals. In this article, we will briefly go into the history of this term, how the
Food and Agriculture Organization of the United Nations (FAO) used this term in
their publication and how the public should adopt a healthy diet in light of the given
information.

How this Term Arose and How it is Cited in the FAO Publication

The term "ultra-processed foods" first came from a paper written by researchers
at the University of Sao Paulo in Brazil in 2009. They put forth the NOVA system, a
food classifying system that groups foods according to the degree of processing, aiming
to improve the understanding of food processing and its effects on health, as nutrients
or foods are thought to be inadequate in capturing its impact. Currently, foods are
categorized into four groups in the FAO publication.

* Group 1: Unprocessed or minimally processed foods - these foods are in their natural
state or have undergone minimal processing such as drying, freezing and vacuum
packaging. Examples include fresh fruit, frozen vegetables and powdered milk.

* Group 2: Processed culinary ingredients - these foods are ingredients used for
cooking at home or in restaurant kitchens and are produced through processes such
as pressing, refining and milling. Examples include vegetable oils, sugar and salt.

» Group 3: Processed foods - these food items are made by combining Group 1 with
Group 2. Examples include canned vegetables in brine, tinned fish preserved in oil
and salted or sugared nuts and seeds.

* Group 4: Ultra-processed foods - these products are typically made through industrial
manufacturing processes. Sugar, oils and fats and salt are commonly used in ultra-
processed foods and are oftfen combined as ingredients. In addition, ingredients
characteristic of ultra-processed foods are either food substances that are rarely used
in culinary practices or classes of additives (such as flavour enhancers, colours and
artificial sweeteners). Examples include carbonated soft drinks, potato chips, cookies,
instant noodles and frozen pizzas.

How do some Health-related Authorities and Organisations View it?

The FAO publication reviewed studies on ultra-processed foods, and pointed out
the association between their nutritional quality (including high levels of free or added
sugar, saturated and trans fats, sodium and energy density, and low protein, fibre and
potassium content) and non-communicable diseases. Some international organisations,
such as the National Institutes of Health of the United States, Pan American Health
Organization of the World Health Organization and the Lancet, emphasize the negative

impact of ultra-processed foods on health and some even link
them as a cause of obesity. They recommend reducing or
eliminating these foods from the diet in favour of unprocessed,
nutrient-packed options.

Furthermore, a recent large-scale study that was published
in the British Medical Journal in February 2024 found that
consuming a larger amount of ultra-processed foods increases
the risk of a range of health problems such as cardiovascular
disease, diabetes, obesity, anxiety and mortality. However, the
researchers acknowledge that the study has its limitations. For
example, confounder adjustments such as those for unhealthy
dietary patterns have not been considered. Additionally, more
studies are required to help to understand how ultra-processed
foods affect health.

How the Public Should Approach Such Food
Classification

EA - HE - BIRAR S

Rather than trying to completely abstain from the
consumption of ultra-processed foods, one should eat a healthy and balanced diet,
which entails consuming a variety of food in the appropriate amounts as recommended
by the Healthy Eating Food Pyramid. When adopting a healthy and balanced diet, it is
more important to consider the nutritional quality of foods than the level of processing
alone. In fact, one of the existing key messages promoted by the Department of Health
in healthy eating principles is to reduce the intake of foods with high fat/oil, salt and
sugar content as well as preserved and processed foods. Here are some easy and
healthy eating tips demonstrating how to practise this principle:
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1. Replace carbonated soft drinks with water, water infused with a slice of fresh fruit
(such as lemon, orange) or tea.

2. Snack on unsalted and non-fried nuts or seeds and fruit (such as fresh apple slices,
dried and unsweetened apricots) instead of potato chips and cookies.

3. Prepare healthy meals at home. For example, instead of having instant noodles
with luncheon meat or sausages, cook non-fried noodles in soup with fresh or
frozen vegetables and fresh meat or fish slices.

Notwithstanding the difficulty in classifying foods according to the NOVA
system due to the ambiguous nature of classification, limiting the intake of fatty,
salty, or sugary products in this food class can still be achieved by reading nutrition
labels. Therefore, do make it a habit to use nutrition labels for choosing appropriate
prepackaged foods which are, for example, lower in sugar and salt content. For
individuals who need personalised health advice, please consult a dietitian or
healthcare professional.
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Role of Potassium Salt as a Replacement for Table Salt
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Excessive intake of sodium, which might come from the consumption of table
salt, condiments or processed food, is associated with hypertension, heart diseases
and stroke. Locally, major source of sodium intake is the consumption of condiments
and sauces, soup, etc. The World Health Organization recommends a daily level of
less than 5 g of salt (or 2 g sodium) from food to reduce blood pressure.

To reduce sodium intake, consumers can use nutrition labels to identify food
with lower sodium levels. Manufacturers should reduce the level of sodium in their
products. One of the options is to partially substitute table salt (sodium chloride,
NaCl) with potassium chloride (KCI). However, individuals with certain medical
conditions, like kidney disease, may seek medical advice before using KCI. Food

products with added KCl should be labelled accordingly.
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Minimising the Food Safety Risk of Raw Salmon
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Food Alerts to Consumers:
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Summary of Risk Communication Work (March 2024)

Suspected Food Poisoning Alerts:

Local media recently reported that a live parasite was found in a piece of wild-
caught raw salmon during food preparation in Japan. The above salmon product
was graded as not for raw consumption according to the report. Salmon products,
including both the wild-caught species and those raised in fish farms, are susceptible
to contamination with a wide range of parasites. Consuming raw or undercooked
foods containing live parasites could potentially lead to parasitic infestation.

The key to eliminating parasites is to cook food thoroughly, and a heating step is
an effective parasite control measure. If thorough heating cannot be done, a freezing
step can be taken instead. Freezing fish at -20°C or below for seven days or at-35°C
or below for about 20 hours can kill parasites. The public should purchase salmon
for raw consumption from food premises with an appropriate endorsement on a food
business licence. The trade should source salmon with valid health certificates issued
by the relevant authorities of the exporting countries. Susceptible populations like the
elderly and the pregnant should avoid eating raw and undercooked salmon.
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