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Wild Mushrooms - Numerous Species and Numerous Toxins
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Reported by Dr. John LUM, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Mushrooms are commonly consumed as food with various
essential nutrients and provide a distinctive taste and aroma. However,
there are reports of poisoning after eating wild mushrooms from time
to time. So, what is mushroom poisoning and what causes it?

What is Mushroom Poisoning?

Mushroom poisoning results from consuming raw or cooked
fungi that contain harmful toxins. These toxins are naturally produced
by the fungi and cannot be destroyed by cooking, canning or freezing.
Mushroom poisoning cases are mainly resulted from consuming toxic
wild mushrooms that have been misidentified as edible, or edible
mushrooms that have been mixed with toxic species.

Characteristics of Mushroom Poisoning

Mushroom poisoning is typically acute. However, symptoms
of certain mushroom toxins, such as the notorious amatoxins, exhibit
a delayed onset and occur long after the consumption. By the time
symptoms appear, severe liver or kidney damage may have already
occurred, which can be fatal.

Types of Mushroom Toxins
Mushroom toxins may be grouped into one of the four
categories outlined below:

¢ Disulfiram-like toxins: These toxins generally cause no symptoms,
unless alcohol is consumed after eating the mushroom. The
mushroom produces a foxin, and its metabolite can block the
liver's ability to break down alcohol. Drinking alcohol will lead
to intense headaches, flushing, nausea and vomiting. Various
Inky Cap mushrooms contained disulfiram-like toxins.

* Gastrointestinal toxins: These foxins cause femporary digestive
distress, including vomiting, abdominal cramps and diarrhoea.
While the exact chemical identity of these toxins remains
largely unknown, sugars, amino acids or peptides present in the
mushroom might be involved. A classic example is the Green-gilled
mushroom which causes gastrointestinal upset upon consumption.

¢ Neurotoxins: These foxins affect the nervous system, causing
profuse sweating, convulsions, hallucinations, and abdominal

IESER

Neurotoxins

FEMERSR
; Affect the nervous system

#

@l

L

1 5]+ Example :
\ HERBIEEPNSER
Muscarine in Inocybe mushrooms

Protoplasmic toxins
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I Destroy cells and cause irreversible organ damage
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Amatoxins in Death Cap mushrooms

Figure 1: Effects of different mushroom foxins on human body
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cramps. Examples of neurotoxins include muscarine, which is found at high
level in Inocybe and Clitocybe species.

* Protoplasmic toxins: These toxins can injure body cells and cause irreversible
organ damage. Example of protoplasmic toxins include amatoxins and
hydrazines, which are found in Death Cap and Destroying Angel.

The symptoms and severity of mushroom poisoning depend on the type and
amount of foxins ingested. There are reports that the consumption of a single Death
Cap mushroom could be lethal. Moreover, the entire mushroom could contain toxins
and poisoning could not be avoided by not eating a specific part of the mushroom.

Managing the Safety of Mushroom

Edible and poisonous mushrooms often look remarkably similar, making
differentiation incredibly difficult. As such, individuals should not collect wild
mushrooms themselves for consumption. Even those dried edible mushrooms do
not contain toxins by itself, bacterial growth will occur if they are not handled
properly. The time for soaking mushrooms at room temperature should not be too
long, generally no more than two hours, otherwise they should be soaked in the
refrigerator.

The Centre for Food Safety has implemented a risk-based surveillance system
for food products available in Hong Kong, including mushrooms. Between January
2023 and June 2026, over 150 mushroom samples have been collected for testing
of mushroom toxins. The fest results of all samples were satisfactory.

Key Points to Note

* Mushroom foxins cannot be destroyed by cooking, canning or freezing.

* Poisoning cases are mainly resulted from consuming toxic wild mushrooms that
have been misidentified as edible, or mushrooms that have been adulterated
with toxic species.

* Severe cases of mushroom poisoning can be life-threatening.

Adyvice to Consumers

* Do not pick wild mushrooms for consumption as distinguishing edible
mushrooms and poisonous species is difficult.

* Buy mushrooms from reputable and reliable retailers, and avoid mushrooms
which are doubted to be mixed with unknown species.

* Travellers should remain vigilant when abroad and only patronise reliable
shops when buying mushrooms.

* Do not buy mushrooms which look unhygienic or show signs of spoilage.

* Wash and cook mushrooms thoroughly before consumption.

* Mushrooms should be kept in the refrigerator if overnight soaking is needed.

* Seek medical treatment immediately if mushroom poisoning is suspected.

Adyvice to Trade
* Ensure mushrooms sold, whether fresh or not, are fit for human consumption.
* Maintain proper trade records to facilitate source tracing when necessary.

* Source mushrooms from reputable and reliable suppliers; and prevent
mushrooms from mixing with unknown species.

Myth and Fact

There are many folk traditions on identifying poisonous mushrooms: that they
are usually brightly coloured, insect free or they turn the silverware black.
These folk traditions are not correct. Even the identifications by using photo-
recognition programmes are not reliable and there have been poisoning cases
after eating mushroom that the programme identified as edible.
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Hong Kong's "1+7" Nutrition Labelling Scheme:
Decoding Codex Principles
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Reported by Dr. Violette LIN, Scientific Officer
Risk Assessment Section, Centre for Food Safety

Mandated under the Food and Drugs (Composition and Labelling)
Regulations (Cap. 132W), the Nutrition Labelling Scheme (NLS) is a vital public
health tool for mitigating local non-communicable diseases like hypertension.
Since Hong Kong relies heavily on imported food, the NLS closely aligns with
infernational practices, specifically the Codex Alimentarius Commission (Codex)
guidelines on nutrition labelling and claims. This article reveals how the compulsory
NLS for prepackaged food, implemented since 1 July 2010, maintains harmony



https://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_act/whatsnew_act_19_Nutrition_Labelling_Scheme.html
https://www.cfs.gov.hk/english/whatsnew/whatsnew_act/whatsnew_act_19_Nutrition_Labelling_Scheme.html
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with the latest Codex updates. The NLS strikes a balance between protecting local public
health while facilitating international trade without creating unnecessary technical barriers
under World Trade Organization rules.

The NLS serves three primary purposes: (i) assisting consumers in making informed
food choices; (ii) encouraging food manufacturers to apply sound nutrition principles
in food formulation; and (iii) regulating misleading or deceptive labels and claims (see
Figure). To achieve these goals, the NLS aligns with Codex principles to stipulate precise
nutrient definitions, clear nutrient lists, and strict claims standards under Cap. 132W. These
requirements are communicated to traders and the public through workshops, guidelines,
FAQG:s, etc., all collated on the designated NLS website.

Regulatory Definitions of Energy and Nutrients

Under the NLS, a “nutrient” is defined as any substance present in food which
belongs to, or is a component of, specific categories, namely protein, carbohydrates, fat,
dietary fibre, vitamins, and minerals. Furthermore, the substance must satisfy at least one
of the following conditions: (i) it provides energy; (ii) it is needed for growth, development,
and normal functions of the body; or (iii) its deficit causes characteristic biochemical or
physiological changes. This definition adheres strictly to the Codex definition, thereby
excluding non-nutrient substances such as “antioxidants”, “enzymes”, and “probiotics”.
Consequently, it is misleading to declare these non-nutritent substances on a nutrition label
or to make any nutrition claims regarding them.

The NLS also defines energy and certain core nutrients, like protein, sugars, dietary
fibre, and trans fatty acids (TFAs) under Cap. 132W. These definitions remain fully
aligned with Codex benchmarks. To assist traders in preparing reliable nutrition labels, the
Government provides explicit chemical and structural definitions in the Method Guidance
Notes and FAQs on NLS website.

The "1+7" Nutrient Framework

The NLS permits traders to defermine nutrition label values through either direct
chemical analysis or indirect nutrient analysis based on calculation. This closely follows
Codex principles, which state that nutrient declarations should use weighted average values
derived from data specifically obtained from analyses of products that are representative
of the product being labelled. Many jurisdictions, such as Australia, Canada, the Chinese
Mainland, and New Zealand, permit the use of nutrient databases as a nutrition label
development tool. However, for enforcement and compliance purposes, definitive nutrition
label values will always be verified via laboratory analysis.

Under the NLS, nutrition labels must declare energy plus seven core nutrients—
protein, available carbohydrates, total fat, saturated fatty acids (SFAs), TFAs, sodium, and
sugars (the “1+7" framework)—and any nutrient subject to a claim. This was initially
modelled on the Codex “1+3"” framework (energy plus protein, available carbohydrates,
and total fat). Codex subsequently expanded “1+3” to “1+6” by incorporating SFAs,
sodium, and sugars. Hong Kong specifically added TFAs in 2010 to meet local health
requirements, and the NLS has effectively informed consumers and driven industry product
reformulation. This policy remains fully aligned with Codex principles and directly supports
the World Health Organization’s global campaign to eliminate industrially produced TFAs.

Nutrition Claims and Compliance Criteria

The NLS strictly follows Codex standards for regulating nutrient content, comparative,
and function claims. Criteria for "low" or "free" claims (energy, fat, SFAs, cholesterol, and
sodium), and "source" and "high" claims (protein, dietary fibre, vitamins, and minerals
(except sodium)) are identical across both frameworks. They also share the same principles
regarding exemptions; for instance, terms like “low fat milk” and “low sodium salt” inside
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Figure 2: The Nutrition labelling Scheme, enforced by the Food and Drugs (Composition and Labelling)
Regulations (Cap. 132W), harmonises with Codex guidelines fo safequard public health and facilitate trade



https://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_act/whatsnew_act_19_Nutrition_Labelling_Scheme.html
https://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_act/whatsnew_act_19_Nutrition_Labelling_Scheme.html
https://www.cfs.gov.hk/english/food_leg/files/nl_method_guidance_e.pdf
https://www.cfs.gov.hk/tc_chi/programme/programme_nifl/programme_nifl_faq.html
https://www.cfs.gov.hk/tc_chi/programme/programme_nifl/programme_nifl_faq.html
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https://www.cfs.gov.hk/english/food_leg/files/nl_method_guidance_e.pdf
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an ingredient list are not treated as nutrition claims. This applies provided that the
overall packaging does not imply special nutritional properties, and the information
provided is factual and not misleading.

The NLS effected since 2010 has remained consistent with the latest Codex
principles fo empower consumers and encourage healthier food formulation. The
Government will continue monitoring infernational regulatory updates including
Codex guidelines to safeguard public health and facilitate trade. To ensure
compliance, traders can get familiar with these requirements through browsing the

NLS designated website's guidelines and FAQs.
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As temperatures rise, the proper handling and transport of ice-cream and
frozen confections become important. Due to their high nutrient content and that they
are consumed as-is, they can facilitate rapid bacterial growth if handled incorrectly.

To ensure safety, exposure to the temperature danger zone (4°C to 60°C)
must be minimised during shopping and transportation:

* Shop Near Home: Purchase from reputable retailers close to home to
reduce travel time;

* Select Last: Collect frozen confections at the end of the shopping trip;

¢ Insulate: Store in a chiller bag or ice box with ice packs;

¢ Store Immediately: Head home directly and store in a freezer upon arrival.

Keeping ice-cream frozen also preserves quality. Melting causes the air
bubbles in ice-cream responsible for a soft texture to dissipate, rendering re-frozen
products undesirably hard. If cannot finish in one go, portion the ice-cream using
clean utensils and avoid re-freezing melted ice-cream.
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Pre-cut fruits are a popular summer choice, but manual handling and lack of heat
treatment make it vulnerable to pathogens like Listeria monocytogenes, Salmonella spp.
and Shiga toxin-producing Escherichia coli. Ensuring safety requires shared responsibility.

Food business operators (FBOs) must comply with the requirements and
conditions of the restricted permit for cut fruits set by the Food and Environmental Hygiene
Department, which focus on structural and equipment standards, such as installing
dedicated knife sterilisation apparatuses and keeping products cold (below 10°C,
ideally between 0°C and 4°C). To assist FBOs in their daily operations, the Centre for
Food Safety has issued trade guidelines for preparing pre-cut fruits, focusing on personal
cleanliness, environmental sanitation, and food safety.

Consumers must remain vigilant, purchasing only from reputable vendors. Ideally,
pre~cut fruits should be kept in refrigerators and consumed the same day it is prepared
or bought. Consistently practicing these safety measures is key to enjoying pre-cut fruits
with confidence.
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