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Metallic Contaminants in Food Part | -
Lead and Cadmium
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Reported by Arthur YAU, Scientific Officer,
Risk Communication Section, Centre for Food Safety

Metals are commonly found naturally in the environment.
Metallic contaminants can enter the food supply chain due to
pollution of the natural environment (e.g. volcanic activities,
industrial acfivities) or contaminated food during the food
production process, hence food may contain trace amounts of
metallic contaminants.

Metallic contaminants can enter the human body through
various pathways, and diet is one of the important routes.
To protect public health and facilitate the international trade
of food, like other jurisdictions, maximum levels (MLs) for
metallic contaminants such as lead (Pb), cadmium (Cd) and
methylmercury (MeHg) have been set for various types of
foods that are of significance to the general public. The Codex
Alimentarius Commission (Codex), an international organisation
under the auspices of the United Nations, has developed many
food-related guidelines and standards, including MLs of heavy
metals across a wide range of food commodities. The Food
Adulteration (Metallic Contamination) Regulations (Cap. 132V)
set out the MLs for metallic contaminants in Hong Kong. These
MLs are crucial for maintaining food safety and protecting the
public from the potential health risks associated with heavy
metal exposures. The MLs are the basis of the mechanisms that

monitor and regulate the amounts of heavy metals in food

In the following sections, we will briefly discuss the health
issues caused by dietary exposure to lead and cadmium.
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Figure 1: Food that may contain cadmium and lead

(Cadmium: mammal kidneys and livers (e.g. pigs), oysters, scallops, mussels and crustaceans (e.g. crabs, lobsters and shrimps) )

(Lead: crops)
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Lead
Sources and Exposures

Lead is naturally present in the Earth’s crust and is also released through
human activities such as mining, smelting, battery production, the use of
leaded paint and gasoline and smoking. It can enter the food chain by
atmospheric deposition of lead on crops. After ingestion, lead is absorbed

through the gastrointestinal tract and deposited in soft tissues and bones.

Toxicity

Exposure to lead can have serious effects for children as it can impair
brain development and lead to lower intelligence quotients (IQs), negatively
affecting behaviours like attention span, social behaviour and educational
attainment. Exposure to lead is also known to cause anaemia, hypertension,
renal impairment, immunotoxicity and toxicity fo the reproductive organs.
Lead absorbed into the body is distributed to the brain, the liver, kidneys and

bones. Lead is stored in bones and teeth, where it accumulates over time.

Infants and young children, particularly those under the age of five, and
pregnant women are more susceptible to lead exposure than adults. This is due
to the fact that children have a higher intake of lead per unit body weight, more
dust ingestion, higher absorption in the gastrointestinal tract, a less developed
blood-brain barrier, a developing nervous system and a longer life ahead
of them for the effects of early lead exposure to manifest. Exposure to high
levels of lead in pregnant women can lead to miscarriage, stillbirth, premature
birth, low birth weight and minor malformations. The Joint FAO/WHO Expert
Committee on Food Additives (JECFA) concluded in 2010 that no health-

protective tolerable intake level for lead could be established.

Cadmium
Sources and Exposures

Cadmium also exists naturally in Earth’s crust and is released through
volcanic activities, erosions and fransportation by river. It is also released
through human activities like tobacco smoking, mining, metal refining,
burning of fossil fuel, waste incineration (especially cadmium-containing
batteries and plastics), manufacture of phosphate fertilizers, recycling of
cadmium-containing steel scrap and electrical and electronic wastes and
drainage from old mines and waste sites. Cadmium can travel a vast distance
to regions far from the sources before it comes down as dust along with rain.
For non-smokers, food is the most common source of cadmium exposure. The
highest levels of cadmium can be found in the kidneys and livers of animals
fed with cadmium-rich diets and in certain species of oysters, scallops, mussels
and crustaceans. Although vegetables, cereals and starchy roots crops have
lower cadmium levels, they nonetheless contribute to significant cadmium
exposure in some countries due to their high consumption amount. Smoking

also doubles the cadmium exposure compared with that of non-smokers.

Toxicity

Longterm exposure to cadmium would affect the kidneys, where its
accumulation would impact renal tube functions. High intake of cadmium
can affect calcium metabolism, leading to the formation of kidney stones
and effects on bones. JECFA has established a provisional tolerable monthly
intake (PTMI) of 25 pg per kg body weight for cadmium. Acute toxicity of

cadmium due to dietary exposure is unlikely.

In the next issue, we will discuss the dietary exposure to methylmecury
and its health effects.
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Understanding Standard Setting for Sweeteners in Food
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Reported by Ms. Sosanna WONG, Scientific Officer
Risk Assessment Section, Centre for Food Safety

Sweeteners are food additives that are in general on a weight basis substantially
sweeter than the common natural sugars. They can therefore be added to foods and
beverages at considerably lower amounts to achieve the desired sweetness, leading
to a lower caloric content in the final product. This article is the introduction of a
series of articles on sweeteners in food.

Standard Setting for Sweeteners at the International Level

To protect public health, sweeteners have to undergo stringent evaluation by
the Joint Food and Agriculture Organization (FAO) / World Health Organization
(WHO) Expert Committee on Food Additives (JECFA). Only food additives with
justified technological need that have been assigned an acceptable daily intake
(ADI) or defermined, on the basis of other criteria, to be safe by JECFA are
included in the General Standard for Food Additives (GSFA) published by the
Codex Alimentarius Commission (Codex). All sweeteners listed in Codex GSFA
have been evaluated by JECFA and found acceptable for use in foods.

The Codex GSFA sets forth the maximum levels of permitted food additives,
including sweeteners, in specified food categories/items. The approach of setting
maximum levels of additives for specified foods is also adopted by various
jurisdictions such as the Mainland, the European Union, Australia, New Zealand
and Singapore. This ensures that the intake of a food additive from all its uses
does not have health concern.

Besides, the Codex GSFA also contains a list of additives that are acceptable
for use in foods in general when used in accordance with the good manufacturing
practice (GMP) principles (i.e. GMP additives). Besides JECFA, other national
authorities have conducted risk assessments on these GMP additives and concluded
that the use of these additives in food does not represent a hazard to health.

What are Good Manufacturing Practice (GMP) principles in
the use of food additives?

According to Codex (Codex General Standard for Food Additives CXS 192-1995),
food additives shall be used under conditions of GMP, which include the following:

a) The quantity of the additive added to food shall be limited to the lowest possible
level necessary to accomplish its desired effect;

b) The amount of the additive that becomes a component of food as a result of its
use in the manufacturing, processing or packaging of a food and which is not
intended fo accomplish any physical, or other technical effect in the food itself, is
reduced to the extent reasonably possible; and,

c) The additive is of appropriate food grade quality and is prepared and handled
in the same way as a food ingredient.

'Y To ensure the Codex standards are
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Conducts stringent evaluation for food additives including sweeteners
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Only food additives with justified technological need that
have been assigned an ADI or determined to be safe by
JECFA are included in the Codex GSFA

consistent with current scientific knowledge
and conducive to the protection of public
health, existing standards including those
in the Codex GSFA will be reviewed and
amended as necessary and new standards
will be proposed and set by Codex.

The Local Situation

In Hong Kong, the regulation of
sweeteners in food is governed by the
Sweeteners in Food Regulations (Cap.
132U). First enacted in 1970, Cap. 132U
was last amended in 2010 fo include two new
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Figure 2: Standard setting for food addlitives including sweeteners at the international level

permitted sweeteners - neotame and steviol
glycosides - both deemed safe by JECFA. By
adopting a “positive list” approach, Cap.
132U stipulates that no person shall sell, consign or deliver or import any food
intended for human consumption containing any sweetener which is not specified
in the Schedule. Currently, there are ten permitted sweeteners listed under Cap.
132U, namely acesulfame potassium, alitame, aspartame, aspartame-acesulfame
salt, cyclamic acid (and sodium, potassium, calcium salts), saccharin (and sodium,
potassium, calcium salts), sucralose, thaumatin, neotame, and steviol glycosides.
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To align with the latest international developments on the regulation of sweeteners
in food, the Centre for Food Safety (CFS) has commenced the work to review the
regulatory control of sweeteners. When reviewing the sweeteners for various food
pairs under Cap. 132U, besides making reference to the latest Codex GSFA, various
relevant factors will be taken into account including the local food consumption
pattern and dietary practice, relevant standards adopted by various jurisdictions (e.g.
the Mainland and the European Union), and results of risk assessments conducted.

The review exercise aims to enhance protection for consumers while harmonising
local and international food safety standards. Ultimately, this alignment would
facilitate international trade and provide a benchmark for the food trade, ensuring
that their products remain safe for consumers.
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Norovirus in Kimchi
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In July, there was a food poisoning outbreak involving 1 000 victims in South Korea
linked to the consumption of kimchi contaminated by norovirus. The manufacturing,
distribution and sales of all products of the incriminated company were suspended.

Norovirus is the most common viral agent causing acute gastroenteritis
worldwide in the form of outbreaks and sporadic cases in humans. It can be spread
by the faecal-oral route via contaminated food and water. Besides, person-to-person
spread, contact with contaminated objects and aerosol spread are other major
routes of transmission. Individuals suffering from norovirus food poisoning may show
symptoms which include nausea, vomiting, diarrhoea and abdominal cramps.

To reduce the food safety risk of norovirus, the public is advised to observe
good personal and environmental hygiene. Wash hands thoroughly with liquid
soap and water after using the toilet, before handling food and before eating.
The trade should remind food handlers who exhibit gastrointestinal symptoms to
stop handling food. Food handlers infected by norovirus should be symptom free
for at least 48 hours before resumption of work.
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Clams in Preserved Fish Sauce and Vibrio parahaemolyticus
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Suspected Food Poisoning Alerts:

Recently clusters of food poisoning outbreak involving the consumption of
clams in preserved fish sauce in a restaurant were reported. The affected product
was stopped from sale and was discarded upon instruction from the Centre for
Food Safety (CFS). During the CFS's investigation, a sample of clam in preserved
fish sauce collected from the food premises concerned was later found to contain
an excessive amount of Vibrio parahaemolyticus (VP).

VP can cause food poisoning. Itis naturally present in seawater and is often found
in seafood. Food poisoning caused by VP is usually associated with the consumption
of undercooked or raw seafood, in particular shellfish that is contaminated with
bacteria. Cross-contamination can also occur when raw food gets into contact with
cooked or ready-to-eat (RTE) food. Common symptoms of food poisoning caused by
VP include diarrhoea, vomiting, mild fever and abdominal pain.

To prevent VP related food poisoning, store food in a covered or sealed
container in refrigerators to avoid contact between raw food and cooked or RTE
food. Separate equipment should be used for handling raw and cooked or RTE food.
Food should be cooked thoroughly before consumption.
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