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Listeria monocytogenes and its Control

Reported by Ms. Janny MA, Research Officer,
Risk Assessment Section,
Centre for Food Safety

Listeria monocytogenes in Food

Food incidents concerning Listeria monocytogenes
contamination occur in overseas countries from time to
time. From January to June 2007, the Centre for Food
Safety (CFS) identified about 20 of such incidents from
various websites of food safety authorities in the Mainland,
Australia, New Zealand, the United Kingdom and the United
States. The CFS responded to these food incidents promptly
by contacting relevant authorities, making appeal to retailers
to stop selling and warning the public not to consume the
affected products as appropriate.

Listeria monocytogenes and Listeriosis

The genus Listeria consists of seven species of gram
positive, non-spore forming facultative anaerobes, which
are found almost everywhere in the environment. However,
Listeria monocytogenes is the only human illness causing
species.  Such bacteria have an optimum growing
temperature of around 37°C. Unlike other pathogens, it
can also grow slowly at 0°C.

It is widely recognised that listeriosis is principally
attributable  to  foodborne  transmission of  Listeria
monocytogenes. However, listeriosis is not a common
disease in Hong Kong with some 20 confirmed cases in the
past 3 years.

Control of Listeria monocytogenes in Food

The CFS conducts regular food surveillance at import,
wholesale and retail levels to ensure food safety. For
ready-to-eat food, microbiological monitoring using various
parameters including Listeria monocyfogenes is carried
out. From January to May 2007, the CFS tested some 70
samples of ready-to-eat food for Listeria monocytogenes and
all were satisfactory (i.e. not detected in 25g). Besides,
the CFS monitors food incidents including those involving
Listeria monocytogenes contamination occurred in other
countries and takes appropriate actions if necessary.

To assist officers in food safety control and facilitate the
trade in devising measures to enhance food safety, the CFS
developed a set of Microbiological Guidelines for Ready-to-
eat Food (the Guidelines) in 2002 and revised it in 2007, in
consultation with microbiological experts of the Expert Panel
on Microbiological Safety of Food. The revised Guidelines
issued in May 2007 stipulate the Listeria monocytogenes
limit for all ready-to-eat food at less than100 colony-forming
units per gram (cfu/g) except for (i) food under refrigeration
(excluding frozen food) and (i) food intended for infants,
where a “not detected in 25g” limit is set.

Tripartite Collaboration to Control Listeria
monocytogenes in Food

Ensuring food safety requires tripartite collaboration
- the government, the trade and consumers. Apart from
government's effort in monitoring and controlling food
safety, the trade also has a vital role to play in producing
safe food. They should put Good Manufacturing Practices
in place and observe the Listeria monocytogenes limits set in
the Guidelines so as to ensure the food they produce is safe
for consumption. Besides, members of the public should
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practise sound food and personal hygiene, and the susceptible
populations including pregnant women, the elderly and those with
lowered immunity, should avoid the consumption of high risk food.

More About the Current Guidelines
Q1 .What are the rationales for setting such criteria?

A1.The CFS sets the criteria with reference to the best available
scientific evidence and international practices. The “zero tolerance”
approach to regulate Listeria monocytogenes in all ready-to-eat foods
has been criticised by food technologists and scientists internationally
and was considered as an over-cautious approach in light of the
latest scientific evidence. Recent risk assessment study conducted
by international authorities revealed that most listeriosis cases
were associated with the consumption of foods that did not meet
current standards for Listeria monocyfogenes, regardless of whether
the standard was zero tolerance or less than 100 cfu/g. Studies
also showed that certain foods were more likely to be implicated
in listeriosis and certain populations were more susceptible to the
infection. Due to the ubiquitous nature of Listeria monocytogenes,
it would be difficult to maintain its absolute absence in all kinds of
ready-to-eat food. Adopting a non-zero folerance policy for low risk
foods will allow efforts and resources to be focused on areas that
may have greater health benefit. Developed countries like Australia,
Canada and the United Kingdom have also adopted an approach
of control on Listeria monocytogenes by having a more stringent
requirement fowards high risk foods and a limit of less than100 cfu/g
for other types of foods, resulting in better resource allocation.

Q2.Why are there two different limits for ready-to-eat food?

A2 A wide range of food may be contaminated by Listeria
monocytogenes. However, they pose different health risks to different
populations.

Ready-to-eat foods kept under refrigeration (excluding frozen
condition) pose higher risk to human because Listeria monocytogenes
can grow at refrigeration temperatures and its number may reach
infectious dose if given sufficient time. On the other hand, ready-
to-eat foods that can be stored at room temperature are likely to
be shelfstable where the conditions do not support the growth of
bacteria including Listeria monocytogenes. Under frozen condition,
Listeria monocytogenes is unable to multiply. Therefore, foods kept
at temperatures other than refrigeration (including frozen food) are
at lower risk and thus subject to less stringent limit i.e. less than100
cfu/g.

Moreover, infants are more susceptible fo Listeria monocytogenes
infection. Therefore the CFS takes a stringent approach “not detected
in 25g” towards ready-to-eat products intended for infants.

Q3.Will the current Guidelines affect the occurrence of listeriosis?

A3 .Based on current available scientific evidence, setting a Listeria
monocytogenes limit for low risk items at less than100 cfu/g is not
expected fo result in increased number of listeriosis incidence.

Further Information

Further information about Listeria monocytogenes and the
Guidelines can be obtained from the following webpages:

e The CFS Pamphlet on Listeria
e The CFS Food Safety Focus (March 2007)
e The CFS Microbiological Guidelines for Ready-to-eat Food

e The CFS Frequently Asked Questions on Microbiological

Guidelines for Ready-to-eat Food
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http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/files/listeria.pdf
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/files/FSF8%202007-03-21.pdf
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_act/files/MBGL_RTE%20food_c.pdf
http://www.cfs.gov.hk/english/multimedia/multimedia_pub/files/listeria.pdf
http://www.cfs.gov.hk/tc_chi/faq/faq_11.html
http://www.cfs.gov.hk/english/whatsnew/whatsnew_act/files/MBGL_RTE%20food_e.pdf
http://www.cfs.gov.hk/english/multimedia/multimedia_pub/files/FSF12%202007-07-18.pdf
http://www.cfs.gov.hk/english/faq/faq_11.html
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Natural Toxic Substances in Seafood
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Table 1 Major types of seafood poisoning caused by phycotoxins

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

Introduction

Around the world, cases of seafood poisoning occur from
time to time due to the presence of naturally occurring substances.
Poisoning from ciguatoxin and other shellfish toxins present in
seafood constitutes the majority of these cases. These foxins,
produced by certain types of microalgae and accumulated in species
such as some coral reef fish and shellfish along the food chain,
are collectively known as phycotoxins. Besides phycotoxins, other
natural foxic substances present in seafood include tefrodotoxin
in puffer fish, and histamine, a conversion product of bacterial
spoilage in scombroid fish.

Phycotoxins and Toxic Algae

Phycotoxins may be produced by algae in both temperate
and tropical climate, such as dinoflagellates and diatoms. Not
all algae or mircoalgae are toxic. In fact, of over 5 000 species
of marine algae, only about 70 or more species are known to
produce toxins. Under certain environmental conditions, algal
blooms or red-+ide can occur as a result of rapid multiplication of
toxic or non-oxic algae. When toxic algae are involved in a red
tide, seafood contamination is possible.
Phycotoxins Causing Seafood Poisoning -
Ciguatoxin and Shellfish Toxins

Through the marine food chain, phycotoxins produced by toxic
= microalgae may accumulate in a variety of marine species. Upon
ingestion by human in significant amounts, these toxins may cause
poisoning with various gastrointestinal and neurological effects.
At present, there are no antidotes against these phycotoxins and
medical treatment is mainly supportive. According to statistics from
the Centre for Health Protection, 385 cases of ciguatoxin poisoning
X affecting 1 356 people, and 69 cases of shellfish poisoning
affecting 145 people were reported in Hong Kong from 1997 to
2006.

Certain coral reef fish which commonly accumulate ciguatoxins
are of high risk for ciguatera fish poisoning. In general, the larger
the fish, the higher is the level of toxin. Fish roe, liver, guts, head
and skin are parts of the fish where ciguatoxins are concentrated.

Bivalve shellfish are high risk food items for shellfish toxin
poisoning. Though less common, crustaceans (e.g. crabs),
gastropods (e.g. whelks) and finfish have also been incriminated.
Concentrations of shellfish toxins are higher in the viscera of
contaminated shellfish. Based on the nature of the toxin and clinical
symptoms, four major types of shellfish toxin poisoning are commonly
encountered (see Table 1). In Hong Kong, paralytic shellfish
poisoning is the most commonly reported shellfish toxin poisoning,
followed by neurotoxic shellfish poisoning and diarrhoetic shellfish
poisoning; scallop is the food item most frequently implicated.
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Tetrodotoxin Poisoning

Tetrodotoxin is a potent neurotoxin found in fish of the family Tetraodontidae,
and concentrated in the ovaries (eggs), liver, guts and the skin. Fish commonly
associated with tetrodotoxin infoxication include puffer fish and porcupine fish
although not all the species contain the toxin. Although the cause is unknown,
tetrodotoxin is considered likely to be produced by marine bacteria that are often
associated with marine animals. From 1997 to 2006, eight cases of tetrodotoxin
poisoning affecting 15 people were reported in Hong Kong. Paraesthesia in the
face and extremities, dizziness and numbness are the characteristic symptoms,
and death may occur in severe cases.
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Scombroid Poisoning/Histamine Poisoning

Scombroid poisoning occurs after the ingestion of scombroid fish species
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(e.g. tuna, mackerel, sardines, anchovy) containing the foxic substance histamine.
Histamine is formed during spoilage and improper storage by conversion of the
free amino acid histidine in muscles of dead fish with the presence of certain
bacteria. The clinical symptoms are different from those of poisoning from the
phycotoxins and are characterised by facial flushing, rashes, and palpitations.
From 2001 to 2006, 25 cases of histamine poisoning affecting 46 people were
reported in Hong Kong.

Does Cooking Reduce the Risk?

Ciguatoxin, shellfish toxins, tetrodotoxin and histamine are heatstable
and cannot be removed upon cooking and processing. These natural toxic
substances are tasteless and odourless, and the contaminated seafood cannot be
distinguished by their appearance.

Advice to Consumers

1. Coral reef fish: Eat only small amounts in any one meal, avoid consuming
the roe, liver, guts, head and skin. Avoid consuming alcoholic beverages or
nut products together with the fish. These substances are known to increase the
severity of symptoms.

2. Shellfish: Remove the viscera and gonads before cooking, eat only small
amounts of shellfish in any one meal, and avoid consuming the cooking liquid
since some of the shellfish toxins are water soluble.

3. Puffer fish: Avoid dressing and cooking puffer fish on your own.

4. Scombroid fish: Properly refrigerate fish that may contain histamine such as

tuna, mackerel, sardine and anchovy at 4°C or below
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Sudan Dye in Rice Dumplings

The Centre for Food Safety (CFS) recently tested some 80
samples of rice dumplings of which two samples were found to
contain fraces of non-permitted colouring matter, Sudan IV, at 0.12
and 0.046 parts per million, respectively. The CFS considered that
normal consumption of the affected products was unlikely to have
any adverse health effects on consumers.

The abuse of Sudan dyes in food raised territory-wide concerns
in late 2006 as the non-permitted colouring matter was detected
in some duck and hen egg samples. In December 2006, the CFS
launched a voluntary enrolment scheme for egg importation. The
Mainland authorities subsequently began to issue health certificates
for eggs and egg products exporting to Hong Kong to ensure that
they are free from Sudan dyes. Meanwhile, the CFS continued
monitoring the illegal use of Sudan dyes in food under the Food
Surveillance Programme.

Food manufacturers are advised to procure food ingredients
from reliable suppliers and comply with legal requirements when
using food additives.

Copper Sulphate and Wrapping Leaves for Rice
Dumplings

Last year, the media reported that industrial grade copper sulphate

had been used to make the leaves for wrapping rice dumplings
look greener in Mainland China. The Centre for Food Safety (CFS)
subsequently conducted analysis of such leaves and found no evidence
of such use in Hong Kong. Leaf samples were also tested this year and

results indicated that they were not treated with the copper compound.
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Excessive intake of copper can cause symptoms like diarrhoea,

vomiting and jaundice. Copper sulphate is water soluble. Cooking
in water could reduce its content. On the other hand, copper is an
essential element and the body would need trace amount of this element

to function normally.
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The trade is advised to purchase ingredients and materials from

reliable suppliers and observe relevant regulations when using food

additives.
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