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

On 7 October
2009, the Centre for
Food Safety (CFS)
released its  Food
Safety  Report  for
August. A sample
of “Poon Choi” and
a sample of soup
vermicelli with pork
satay were found to
contain the pathogen
Bacillus  cereus at
excessive levels of 2.5
million per gram and
810 000 per gram
respectively, ~ while
the relevant limit is
100 000 per gram.
The CFS has taken
follow-up samples
and warned the food
premises concerned.
In this article, we
would discuss  why
Bacillus  cereus was
found in “Poon Choi”
and the characteristics
of this bacterium.

Foodborne Pathogens in “Poon Choi”

High amounts of Bacillus cereus found in "Poon Choi"
are not uncommon. From 2006 to 2008, 4 (5%) out of 80
"Poon Choi" samples tested for Bacillus cereus were found
unsatisfactory. However, mixed dishes like “Poon Choi”
contain many ingredients and involve manual handling
processes, pathogenic bacteria that were found to exceed
relevant limits are not confined to Bacillus cereus. Two
of the “Poon Choi” samples mentioned above had also
been found to contain Clostridium perfringens and
Staphylococcus aureus respectively exceeding relevant
limits.  Furthermore, Vibrio parahaemolyticus had been
identified as a possible cause in a food poisoning outbreak
affecting 480 people caused by consuming “Poon Choi”
in 2006.

Features of Bacillus cereus

Bacillus cereus is ubiquitous in the environment. It is
readily isolated from soil, cereal crops, and vegetables, efc.
It has been reported that soil can contain approximately
1 000 to 100 000 spores per gram. Hence, it is not
uncommon to find this bacterium in food, especially in raw
agricultural products such as raw fruits and vegetables,
raw herbs. These foods usually contain less than 100
spores per gram, but higher amount may be found in some
herbs and spices.
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Bacillus cereus can form spores which are able to resist heat and survive
the cooking temperature. It can grow in either the presence or absence of
oxygen. The optimal growth temperature for Bacillus cereus is around 30°C
to 37°C. At temperature below 10°C, Bacillus cereus is unable to produce
toxin that causes vomiting. Therefore, controlling storage temperature of
food is important to prevent foodborne disease caused by this bacterium.

Key Points to Note:

1. Bacillus cereus is spore-forming and ubiquitous in the
environment.

2. It can cause two types of food poisoning known as emetic
(cause vomiting) and diarrhoeal food poisoning.

3. Precooked food should be cooled and stored properly to
avoid the multiplication of vegetative cells of Bacillus cereus
to a high amount in food.

Bacillus cereus Food Poisoning

There are two types of food poisoning caused by different toxins
produced by Bacillus cereus. Emetic (cause vomiting) intoxication is
caused by a heatstable toxin (can resist 126°C for 90 minutes) pre-
formed in food. Symptoms including nausea and vomiting occur in
the first few hours after ingestion of incriminated food, followed by
diarrhoea in some cases. Another type of poisoning is diarrhoeal,
which is characterised by watery diarrhoea associated with abdominal
pain. This type resembles the illness caused by Clostridium perfringens
in which the toxins are produced in the intestine by ingested spores or
vegetative cells. The illnesses of these two types of food poisoning are
generally mild and persist no longer than 24 hours.

Pre-cooked food may create a favourable environment for Bacillus
cereus to grow. Some ingredients of “Poon Choi” may be pre-cooked
and reheated before serve. The ingredients, especially those agricultural
products may contain spores. Heat of cooking can activate the spores
to germinate into vegetative cells and kill other bacteria competing to
grow with Bacillus cereus. If the food is left at room temperature for too
long, the vegetative cells can multiply and produce the heat-stable toxin.
Reheating the food can kill vegetative cells, but cannot eliminate the heat-
stable toxin. Hence, it is important to store food properly, i.e. not leaving
food at room temperature for too long, to prevent the formation of toxins.
This can also prevent formation of heat-stable toxin by Staphylococcus
aureus.

Although Bacillus cereus found in foodstuffs is not uncommon,
presence of a small amount of the spores is usually not a concern,
provided that the spores are not allowed to germinate and grow to a
large number. In general, the presence of more than 100 000 cells of
Bacillus cereus per gram of food is required to cause disease.

Advice to Trade
+  Check the quality of food and food ingredients upon receipt.

+  Store food and food ingredients at safe temperatures e.g. perishable
items including fresh rice noodles and vermicelli at 4°C or below.

+  Avoid preparing “Poon Choi” and its ingredients too far in
advance.

e For “Poon Choi” to be transported, keep hot “Poon Choi” above
60°C and chilled “Poon Choi” at 4°C or below.

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

Advice to Consumers
+  Keep “Poon Choi” above 60°C if it is not consumed immediately.

+  Avoid prolonged storage of “Poon Choi” at room temperature.
Discard if it has been held at room temperature for more than four
hours.
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Food Processing Technology to Minimise Food Hazards

Reported by Ms. Waiky WONG, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

In ancient days, without knowing the science behind, people tried
ways to keep food for a longer period, such as drying of food and use of
sugar or salt, which formed the foundation of food processing technology for
extending the shelflife nowadays.

Factors Causing Food Deterioration

Almost all foods would undergo deterioration after harvest, and, as a
result, sensory and nutritional quality and food safety would be affected.
Many factors, such as temperature, water activity*, oxygen, microorganisms,
enzymes, light and time, would affect the rate of food deterioration. Food
preservation is an important food processing technology to help minimise such
negative changes in order to produce safe and quality food for consumers.

Food Preservation Methods

Food preservation methods include heat treatment, cold storage,
drying, the use of acid, sugar and salt, the use of chemicals, controlled-
or modified-atmosphere storage, and radiation, and in a large extent,
they can be applied in combinations, to control factors causing food

deterioration, as well as to minimise food
hazards.

Heat Treatment

Heat treatment is applied to destroy
microorganisms in food, under various time and
temperature combinations, in which pasteurisation
and sterilisation are the two most common ones
for destroying the pathogenic microorganisms,
and the pathogenic microorganisms and spores,
respectively.  In addition, food undergone
sterilisation can keep for a longer time under
ambient condition. For example, some milk and
juice products requiring refrigeration are products
that have undergone pasteurisation (e.g. milk is
heated at least 72°C for at least 15 seconds),
while canned food and ultra high temperature
(UHT) milk or drink products are products that
have undergone sterilisation (e.g. milk is heated
at least 132°C for at least 1 second).

Cold Storage

Cold  storage including  refrigeration
and freezing is used to retard the growth of
microorganisms, rather than destroy them. In some
cases, food after pasteurisation (e.g. pasteurised
milk) should be kept refrigerated or frozen, in order
to maintain the food safety and quality.

Drying

Drying is a process for removing water from food and as such it
reduces the water activity in food for inhibition of the microbial growth
and enzyme activity. The conventional drying process involves the use of
heat, however, the sensory and nutritional quality would be affected. To
better retain the sensory and nutritional quality, @ modern drying process
— freeze drying is applied to reduce water activity without heating the
food, in which the food is first frozen and then water is evaporated from
ice without the ice melting under vacuum condition. It is commonly used
in production of dried fruit and vegetables.

The Use of Acid, Sugar and Salt

The heat required for sterilisation is reduced in food with a lower pH
(i.e. acidic) (usually pH < 4.6). Acid may be present in food naturally,
produced by fermentation or added artificially. The addition of sugar or
salt would reduce the water content in food through osmosis.

The Use of Chemicals

Food additives are added in food to maintain or improve quality
of food, for example, preservatives (e.g. sodium benzoate, potassium
sorbate) are added in food to retard the growth of microorganisms.

* Water activity is a value to describe the availability of water in food for microbial, enzyme or
chemical activity.




RMEZEEE

“FFNAFFT—R - FO+H

Food Safety Focus

ER 1|

RN FARRYERE TN EREERDBRYEEE R -
WHHIBENE R - HiIEERIVIAZSL BRI AR A ZE
IR - ERELDERT AR FREIBRIIKENE
#R T

B ERITNERYREAZE  BLUEREYWHRMEY
MSEAISEME - SEERFNHERREERRRYREN
BTN - AEESE TMELEERTNGE  BABERXR
REVEAIEET AN A (5 B SRR S M HUE RIBAD BRI BE -

0,

RUWEREE

Food Incident

PRy

FENERAZRYERNR LA
HBEEZBERNHIEELEHHN

Highlight SETEERR o
HRERAABENMRZXRANSE  TREER - RAM
RiJ‘&ﬂ&uéUJ\/\ o S AN FRB RINEE - 4B?§U@’Lm =g
T8 LHZNE  ERIABAN IS ZENRANE
NBERIER -

‘BPR2HO (Po) FELEM %#?EEHXT%MMZIKT’E
AN 2HABRGRER - A8 RBER—BRAS R
& AR OMEETRIAEEEERE Eﬁu%’jﬁﬁ%{%%i@
TR -

@)

EYWEE

=)
iR

AR mANABHNERRM - BR2ZEH

Controlled- or Modified-atmosphere Storage

Control or modification of the storage atmosphere surrounding a
food could reduce food deterioration and inhibit microbial growth. It can
be done by removing the oxygen or adding carbon dioxide or nitrogen. It
is most commonly used for storage of fruits and vegetables after harvest.

Radiation

Radiation is a relatively new method for food preservation to destroy
the microorganisms and inactivate enzymes in food, in which ionising
radiation and microwave are forms of radiation being applied in food
preservation. To enable readers to have a better understanding on these
newer methods, we are going to discuss more about the use of ionising
radiation and microwave to reduce food hazards in the coming issues.

Lead in Dried Plum

Last month, food authorities in the United States and Malaysia
found levels of lead exceeding their legal limits in imported dried plum
products.

Llead is a metal that exists naturally in the Earth's crust. It can
enter the body via ingestion, inhalation and skin absorption. Lead has
no essential function in man, but has a number of adverse effects. In
particular, chronic exposure can cause retarded cognitive and infellectual
development in children.

In response to the incident, the Centre for Food Safety (CFS)
collected samples of dried plums for analysis. All test results were
found satisfactory. Nevertheless, dried plum products generally have
high sodium contents, the CFS advises the public that these products
should only be consumed in moderation. Moreover, a balanced diet is
recommended.

Grass Carp

Grass carp is a common food item served in congee and hotpot. To

?ggg;ﬁ{ A B EETSL TR o enjoy these foods safely, consumers are advised fo note the following.
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gallbladder in humans. It is linked with cancer of the bile duct.

Infestation of parasites — grass carp is a host for the fluke Clonorchis sinensis

which can cause illnesses by infecting the bile ducts, pancreatic ducts and

Do not consume raw or undercooked grass carp.

BEERA ER @ FAl=ZR AR
Cook thoroughly before consumption, particularly grass carp

slices in congee and hotpot.
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found in bile of freshwater fish belonging to the family of Cyprinidae.

AEtE  Blz—ESECASIREMESTS  EEXT

as one gallbladder.

Toxins (such as cyprinol) in the bile of grass carp gallbladder, which is also

Acute poisoning or even death has been reported following ingestion of as few

TDERGRIE SRS EBTFBEHR -
Do not consume grass carp gall bladder. The toxins cannot be

destroyed by cooking.

RESRZRAEBMENERR  BEREERE -

Fish contains many essential nutrients including high quality proteins.

ERZEEE  RARARHERENERLD -
Eat a variety of fish as it is an important component of a
balanced diet.
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Summary of Risk Communication Work (October 2009) Number
EH/BYMEZEEZ Incidents / Food Safety Cases 58
R AFREFA Public Enquiries 374
@_Fﬁ1§g %787 Trade Enquiries 153
I/ﬂz—% R Food Complaints 298
. Sum mary Of HERWRER Rapid Alerts to Trade 6
Risk Communication Work D, o
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New Messages Put on the CFS Website
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