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Cadmium in Rice

Reported by Dr. Anna S.P. TANG, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

On 20 August 2008, the media reported that a brand
of rice imported from Thailand to Guangzhou contained
cadmium exceeding the legal limit of Mainland China.
Cadmium in food causes public concern because excessive
intake over a prolonged period may pose possible health
risk. This article provides more information on food safety
relating to cadmium.

What is Cadmium?

Cadmium is a
metal  present  naturally
in the earth’s crust. It
is also a pollutant from
burning of fossil fuels,
waste incineration,
mining, electroplating and
manufacture  of  various
productslike nickel-cadmium
batteries, pigments, plastic
stabilisers and  fertilisers.
Cadmium commonly exists
in combinations with other
elements in the environment
as solids that may dissolve
in water. It does not break
down in the environment,
but it can change its form.

Why is it Present
in Rice and Other
Foods?

Fish, plants and animals can take up cadmium from
water and the environment. Crops such as rice and wheat
readily take up cadmium present in the soil, as a result of its
natural occurrence, from application of cadmium-containing
fertilisers and waste from industrial discharges. Cadmium
can go up the food chain when contaminated crops and
plants are ingested by animals.

What Contributes to Cadmium Exposure?

Humans are exposed to cadmium through air, water,
food and cigarette smoking. While smoking and inhalation
in occupational settings are significant sources of cadmium
in the exposed groups, foods represent a major route of
exposure by the general public.

The Joint Food and Agriculture Organization/World
Health Organization Expert Committee on Food Additives
(JECFA) identified seven commodity groups that contributed
significantly to total intake of cadmium including rice, wheat,
root vegetables, tuber vegetables, leafy vegetables, other
vegetables and molluscs. On average, these commodities
accounted for about 65% of the total intake of cadmium (2.8
- 4.2 pg/kg body weight).

As reported by JECFA in 2005, the highest cadmium
level found in over 37 000 rice samples from Europe and
Far Eastern regions was 1.2 mg/kg, while the average
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concentration was 0.061 mg/kg. The wide range of cadmium levels
found in rice may depend on presence of contaminated waters in the
farming areaq, level of cadmium naturally present in soil and the agricultural
practices adopted.

Cadmium:

* is present in rice and other foods through
uptake from soil and contaminated water

e can be harmful to the kidney over
prolonged excessive intake

e cannot be reduced by cooking

In 2002, our Department conducted a risk assessment study on
“Dietary Exposure to Heavy Metals of Secondary School Students” to
assess the intake of metallic contaminants including cadmium in Hong
Kong. Results of this study indicated that the food group "seafood other
than fish", particularly shellfish, was the main contributor (33%) of dietary
exposure to cadmium, followed by the "cereal and cereal products" (27%)
and "vegetables" (17%) groups.

Health Concerns of Cadmium in Food

Unlike inhalation of cadmium such as in occupational settings, intake
of cadmium from the diet rarely causes acute foxicity, and existing evidence
does not indicate cancer-causing potential through oral intake.

The main concern of cadmium from dietary exposure is its chronic
toxicity, particularly in the kidney. Adverse effects such as abnormal
excretion of protein, glucose and amino acid in urine have been observed
in humans.

Safe Intake Level

A safe intake level for cadmium has been established by JECFA to
protect public health. This level, called the Provisional Tolerable Weekly
Intake (PTWI), is set at 7 pg/kg body weight (bw). Transient excursion
above the PTWI would have no health consequences provided that the
average intake does not continuously exceed the PTWI which emphasises
on a lifetime exposure.

What is the Local Situation?

The 2002 risk assessment study showed that dietary exposure to
cadmium for the average and high consumers were 2.49 and 5.71 pg/kg
bw per week respectively, both below the PTWI, indicating that adverse
health effects due to exposure to cadmium upon normal consumption of
foods in Hong Kong are unlikely.

How is Cadmium in Food Monitored in Hong Kong?

The CFS has been monitoring cadmium in foods under the food
surveillance programme. The level of cadmium allowed in food is
governed by the Food Adulteration (Metallic Contamination) Regulations,
Cap. 132V. Between 2006 and August 2008, all rice samples taken
for the analysis of cadmium, including five Thai rice samples taken in
response fo the incident, had been satisfactory.

Advice to the Trade and Consumers

Farmers should observe Good Agricultural Practice to minimise
cadmium contamination in food crops. Traders should ensure that the
foods they sell or import are fit for human consumption and comply with
legal standards. Consumers are advised to take a balanced diet so as
to avoid excessive exposure to certain chemicals or contaminants from a
small range of food items.

Further Information

Interested readers may visit the following web pages for further
information relating fo the subject:

o Risk in Brief on “Cadmium in Food”;
+  Food Safety Focus article “Cadmium and Food Safety”;

+  Food Safety Focus article “Cadmium in Oysters”.
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Biological Hazard in Food - Viruses

Platform BYL2HLH Reported by Dr. Ken Chong, Scientific Officer,
JEL 2 FF A 4 Risk Assessment Section,
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Centre for Food Safety

After having an overview of pathogenic bacteria in the last two issues,
we are going fo see another bug in food, which is around 10 to 100 times
smaller than bacteria and is not visible under a light microscope - the virus.

Viruses

Viruses, in brief, are composed of genetic materials, i.e. DNA or RNA,
enclosed by a protein and/or membranous coat. They are very different
from bacteria besides just being smaller. Bacteria can grow and multiply in
suitable environment. For viruses, they need to infect a cell and pass their
genetic materials into that cell. Subsequently, they use the cell’s resources to
produce more viruses which will then invade more cells. As they require a
cell to replicate, the viruses are not able to grow in food and water. Some
general characteristics of viruses and bacteria related to foodborne disease
are shown in the table below:

Virus Bacteria

Growth Require a host cell to produce

more virus

Can grow and multiply in suitable
environment

Spoilage of food No

Spoilage bacteria can

Formation of spore | No Some can

Infective dose Presumably low Can be low, but some require high

dose fo infect or produce toxins

Cause illness by Invade human cells Invade and multiply in the body or

produce toxin

Although the number of viruses in contaminated food will not increase,
the infective dose of most viruses is presumably low (10 to 100 infectious
viral particles). This feature is clearly distinct from food poisoning caused
by pathogenic bacteria where the bacteria grow to large number to infect or
produce toxin to cause illness. In addition, most foodborne or waterborne
viruses are relatively resistant to heat, disinfection and pH changes.

Viruses in Food that can Cause Disease

The foodborne or waterborne viruses can be divided info three types
according to the diseases caused by them: (i) gastroenteritis; (ii) hepatitis;

and (iii) other illness. Examples are shown in the table below:
Type Gastroenteritis Hepatitis Other
Pathological | Inflammation of the Inflammation | Replicate in human intestine
changes stomach and small and | of the liver but cause illness after they
large intestines migrate fo other organs
Examples Norovirus Hepatitis A Enteroviruses, e.g.
Rotavirus virus Poliovirus,
Astrovirus (group Ato C ) Hepatitis E Echovirus,
Adenovirus (type 40 or 41) [ virus Enterovirus (type 68 to 71)

Source: Codex Alimentarius Commission, Discussion Papers on the Viruses in Food,
1999 and 2005

EFEME TR (RAER ) BORS  WIIRSREWRS RARE : EEFHLEER
EFERD)

FFrom left to right:) Norovirus, rotavirus and astrovirus as seen under electron microscope (Photos: Centre
or Health Profection, Department of Health, Hong Kong

Among the viruses that cause gastroenteritis, norovirus has been the
commonest viral agent associated with food poisoning in Hong Kong. Viral
gastroenteritis commonly results in vomiting or diarrhoea.

Types A and E of hepatitis viruses are related to contaminated food or
water and can cause hepatitis A and E respectively. Locally, hepatitis A is
found to be less prevalent than before, but attention has been drawn over the
increasing trend of hepatitis E infection.

Enteroviruses are a diverse group which contains many types of
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enteroviruses and associates with a wide range of symptoms. The lining of gut is
the primary site of infection for most of the enteroviruses and they can cause other
iliness affer migrating fo other organs like the central nervous system or the liver.

Transmission of Foodborne or Waterborne Viruses

Viruses can be transmitted via paths other than contaminated food, like directly
or indirectly through the faeces or vomits of an infected person. This is common
especially in an institutional setting such as nursing home and elderly centre. Other
routes of transmission may mask the original food or water source.

Prevention of Getting Viruses from Food

Two of the main sources of viral infection are shellfish and food items handled
by infected foodhandlers. Shellfish can be a source of foodborne viral infections
because of their ability to concentrate viruses present in the water environment
and they may be consumed raw or undercooked. Infected food handlers or food
handlers who have come into contact with sick people can help to spread the virus
via food. In some cases, an infected foodhandler may not have symptoms (carrier
status), like during the recovery or incubation period.

To prevent foodborne viral infection, strict observance of environmental, food,
and personal hygiene is important. Dining utensils should be cleaned thoroughly
before use. People, especially food handlers, should keep hands clean, e.g. by
frequent handwashing, and those with gastroenteritis/hepatitis symptoms should
avoid preparing food in a timeframe as advised by a doctor. On the other hand,
high risk food like shellfish should be bought from reputable and reliable suppliers.
Susceptible populations such as children, elderly or pregnant women should avoid
consuming raw shellfish or seafood. Moreover, cooking shellfish thoroughly before
consumption can prevent both bacterial and viral food poisoning.

Coliform and Soft Ice-cream

The Centre for Food Safety (CFS) had recently announced the results of a targeted
surveillance on the microbiological quality of ice-cream.

About 1 000 ice-cream products were sampled for testing of bacteria level and
pathogens during the targeted survey. Different types of ice-creams were collected
from both refail and wholesale establishments. No pathogens, including Salmonella
spp. and Staphylococcus aureus, were detected in any samples. However, two
samples of soft ice-cream were found to contain 570 and 170 coliform organisms
per gram respectively, which exceeded the legal standard of less than 100 per gram.
Warning letters were issued to the food premises concerned.

Coliforms, which are often used to monitor food quality, are not a single species
of organism. They are a group of gram negative rod-shaped bacteria that have
similar biochemical characteristics of being able o ferment lactose with the production
of acid and gas within 48 hours at 35°C and grow
with or without oxygen. They are usually present
in small number in raw milk, meat, pouliry or other
raw foods. Coliforms count is simple and easy
to conduct, hence it can be used as an hygienic
indicator to reflect the general microbiological
quality in routine test. As coliform organisms can
easily be killed by heat, these bacteria can also be
used as an indicator of heat treatment failure (e.g.
inadequate heat treatment during pasteurisation of
soft ice-cream mix) as well as post heat treatment
contamination (e.g. contamination by food handlers
or unclean machines).

Food premises which provide soft icecream
should ensure that their food are fit for consumption
and meet legal requirements. They should observe
good hygiene practices when preparing and

handling soft icecream. $ERE Soft icecream
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Summary of Risk Communication Work (August 2008) Number

Ei /R 2E%R 79

Incidents / Food Safety Cases

AFAEFA Public Enquiries 118

%R EH# Trade Enquiries 376

BY#5F Food Complaints 314

BB S/ 8/ B/ S 118

Educational Seminars / Lectures / Talks / Counselling

EEII ML 2RO ERETAE 13

New Messages Put on the CFS Website
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