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The Troublemaker in Gravies:

Clostridium perfringens and Food Poisoning
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Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

Background

On 20 March 2008, the Centre for Food Safety (CFS)
released the latest food surveillance results. A sample of
curry chicken with rice was detected with 100 000 per
gram of Clostridium perfringens which was 10 times the
relevant criterion stated in the Microbiological Guidelines
for Ready-to-eat Food. The CFS has warned the food
premise concerned for selling food product containing
unacceptable level of pathogen which could pose risk to
consumers’ health. In this article, we shall focus on this
particular pathogen.
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Curry chicken with rice
Features of Clostridium perfringens

Clostridium perfringens is widely distributed in the
environment and frequently found in intestines of both
humans and animals, hence is likely to be present in foods
of animal origin and vegetables exposed to soil, dust or
faecal material. The organism is not uncommonly found
in food, particularly gravies.  Food containing less
than 10 000 organisms per gram does not usually cause
illness.

The organism is a sporeforming bacterium, which
is able to form heat resistant spores under unfavourable
condition, e.g. limited nutrient availability. Although the
bacterium is an anaerobe, which grows in the absence of
oxygen, it can folerate low oxygen level for some time. The
organism is characterised by their high optimum growth
temperature, around 43°C-45°C, but unable to grow at
temperature lower than 12°C. It can double its number as
fast as every 7.1 minutes under optimum growth conditions,
probably with the fastest growth rate among all foodborne
bacteria.

Spore: A spore is a thick-walled structure formed under
adverse conditions. It is resistant to heat, cold and
chemical and is capable of becoming a vegetative cell
(growing cell) under favourable conditions.
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Occurrence of Infection

Food poisoning caused by Clostridium perfringens is usually associated
with inadequately cooked foods and cooked foods that are cooled for
prolonged period or stored under sub-optimal temperature. Heat of cooking
can activate the germination of spores which survive in anaerobic conditions
like inside internal cavities, rolls of meat, stuffed poultry, or gravies. The
organism can then multiply in the area where oxygen level is low; cooling of
food at ambient temperature for a long period allows rapid multiplication of
the bacterium. Intake of the food containing large number of the organisms
allows sufficient amount to survive the passage through stomach, which
subsequently form spores accompanied with toxin in the intestine. Hence,
foods prepared in bulk, especially cooked meat and poultry dishes, and
stored at ambient temperatures with a long cooling period after cooking are

at high risk.

Infective dose (number of organisms required to make individuals
il of Clostridium perfringens has been suggested by U.S. Food and Drug
Administration to be more than 100 million cells, which means taking around
1 kilogram of the sample of rice with curry chicken (100 000 cells per gram)
could cause illness. However, infective dose also depends on the strains of
organism and the individual’s health and other conditions. Lower dosage
may also cause illness.

Clostridium perfringens food poisoning:

®  Symptoms: Intense abdominal pain and acute diarrhoea
Usual onset time is 10-12 hours

Recovery is usually within 24-48 hours

Less severe symptoms may persist in some individuals
Fatal diseases are rare, but prolonged and severe
symptoms are more likely to appear in debilitated or
elderly persons.

In Hong Kong, from 2005 to 2007, there were 26, 49 and 17 food
poisoning outbreaks reported to the Centre for Health Protection which were
associated with Clostridium perfringens, affecting 280, 263 and 72 persons
respectively. Such food poisoning outbreaks were associated with beef,
pork and chicken. On the other hand, unsatisfactory levels of Clostridium
perfringens were mainly found in mixed dishes, rice and noodle dishes,
congee and dim sum as revealed in past food surveillance data.

Advice to Trade

e Cook food thoroughly and serve cooked food as soon as possible, or
keep the food at 60°C or above if it is not consumed immediately.

+  Precooked food subjected to cold storage should be cooled from 60°C
to 20°C within 2 hours; and from 20°C to 4°C inside a chiller within
the next 4 hours.

*  Reduce the cooling time of cooked food, for example, by dividing into
small portions, placing in shallow containers and/or placing in ice

bath.

+  Reheat cooked food thoroughly till the core temperature reaches at least
75°C or bring it to a boil.

Advice to Consumers
+  Avoid storage of food at ambient temperature for more than two hours.

«  Discard leftovers or otherwise store them properly in the refrigerator at
4°C or below.

*  Reheat leftovers thoroughly, till the core temperature reaches at least
75°C or bring them to a boil before consumption.

Key Points to Note:

1. Clostridium perfringens is sporeforming and grows without
oxygen.

2. Gravies held at room temperature for prolonged period
provide favourable conditions for its growth.

3. Precooked or leftover foods should be stored and reheated
properly before consumption.
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In the previous issue, we have discussed the safety of pesticide
residues in food. In this last issue of the series on Pesticide Residues
in Food, we will have a closer look at the setting of permitted level of
pesticide residues in food.

Le%all Permitted Level of Pesticide Residues in Food
Auximum Residue Limits (MRLs)

The use of pesticides in food production inevitably leaves residues
in the final products and the food safety regulatory authorities usually set
standards for pesticide residues in food. These standards, known as the
“Maximum Residue Limits (MRLs)”, are the maximum legally permitted
levels of pesticide residues in food. The primary purpose of sefting MRLs
is to ensure that the use of pesticides during food production (e.g. use of
insecticides during crops growing and fungicides during crops storage)
leaves residues in food as low as reasonably achievable, and thereby
minimising the risk to public health. The establishment of MRLs also
facilitates international trade by providing references to trading partners.

How are MRLs Established?

In brief, MRLs are established by evaluating pesticide residue data in
food commodities when the pesticide is used according to good agricultural
practice (GAP). GAP is a set of nationally authorised conditions to use the
pesticide safely (e.g. in relation to public health and environmental safety
concerns) for effective and reliable pest control. Various conditions,
such as the type of commodities authorised for using the pesticide, the
recommended application rates, frequencies, and amount as well as the
duration between the last application of the pesticide and harvest, are
prescribed in the GAP.

The adoption of GAP aims at ensuring that levels of pesticide residues
in food are as low as practicable, while not compromising the intended
functions of the pesticides (i.e. for preventing, destroying, repelling or
mitigating pests). As the conditions in different countries (e.g. types
of pests and the environmental conditions) are different, the approved
GAP for individual pesticide may not necessarily be the same in different
countries.  As such, different MRLs may be established by different
countries according to their
GAP. Nevertheless, all these
MRLs would only be adopted
if they provide sufficient
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protection to the consumers’

health.

Although the
establishment of MRLs can
protect consumers’ health, it
should not be viewed directly
as the “food safety limits”.
In fact, MRLs of pesticides
are usually established at
safe levels such that the total
dietary intakes are lower than
the safety reference values
(i.e. ADI and ARMD) under
normal consumption (Figure
Therefore, consumption
of food containing pesticide
residues higher than MRLs
does not automatically imply
that consumers’ health is at
risk, provided that the total
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dietary intake is lower than
the safety reference values.

Is the Establishment of MRLs Adequate to Protect Public
Health?

During the establishment of MRLs, exposure assessment is usually
conducted to assess whether the proposed MRLs based on GAP are
adequate to protect public health. There are different methods to conduct
the exposure assessment, and one of them is based on the local food
consumption patterns and the assumption that food contains pesticide
residues at MRLs. The exposure assessment will also consider the
possibility that residue of the same pesticide may be present in different
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Peanut candy

food commodities (e.g. tomato, apple and other vegetables)
upon authorised use. The resulting overall dietary intake of
a particular pesticide will then be compared with the safety
reference values (i.e. ADI and ARD) to assess the possible health
risks, if any. It is essential that foods complying with the MRLs
are safe for human consumption.

To sum up, proper use of pesticide could improve quality
and quantity of food, but inevitably leaves some residues in
food. If pesticide is used according to GAP, the residual level
would be small and consumption of these foods is not likely to
affect health.

Arsenic in Pear Juice

In early March 2008, the Canadian Food Inspection Agency
issued a health hazard alert for two brands of pear juice for
toddlers because they might be contaminated with arsenic. The
Centre for Food Safety issued a press release and a food alert to
inform the public on the issue as a result.

Arsenic is a common element in nature. It exists in both
organic and inorganic forms and may exist in soil, air, water or
become airborne. The inorganic forms are usually considered
more foxic fo human. A large majority of arsenic compounds
related to human activities is in the form of inorganic arsenic
trioxide, which is known as pishuang in Chinese. On the other
hand, the use of arsenic-containing agricultural chemicals can
lead to accumulation of arsenic in soil and plants, but this only
contributes to trace amount of arsenic in food.

The food trade is advised to obtain food supplies from reliable
sources.

Aflatoxins in Peanut Products

In March 2008, the Bureau of Food and Drug Analysis in
Taiwan released surveillance results on peanut products (including
peanut candies, ground peanuts and grains of peanut). Some
samples of which were found to contain excessive amounts of
aflatoxins.

Aflatoxins are a group of toxic compounds produced by some
moulds of the Aspergillus species under favourable conditions of
temperature and humidity. Aflatoxins are more likely to be found
in peanuts, tree nuts, corn, dried figs, cereals and their products.
They are colourless, fasteless and odourless, and are stable at high
temperatures. Aflatoxins are classified as carcinogens to humans,
and are associated with liver cancer. Severe acute cases may
lead to liver damage or even death.

Members of the food trade should source ingredients and
products of good quality. They should store food in cool and
dry environment, and practise stock rotation on a “firstin-irst-out”
basis. Members of the public should purchase food from reliable
shops, keep foods in dry and cool place without direct sunlight,
consume products before the “best before” date and discard any
food that looks mouldy or damaged.
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