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Patulin in Apple Juices

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

In August 2017, the Centre for Food Safety (CFS) announced
that a “Cold Pressed Apple & Strawberry” beverage sample
imported from Australia was found to contain patulin at a level
of 93 parts per billion (ppb), exceeding the action level of 50
ppb adopted by the CFS. This article discusses the occurrence
of patulin and the measures to control its contamination in the
production of apple juices.

Patulin

Patulin is a toxin produced by a number of different moulds
such as Penicillium and Aspergillus. It can be found in damaged
or mouldy fruits, particularly apples. If contaminated apples
are used to make juices, high levels of patulin are likely to be
carried through to the final product.

Animal studies have shown that exposure to high levels of
patulin over a short period of time caused abnormal increased
blood flow, bleeding and open sore in mucous membrane in
gastrointestinal tract. Patulin has also been shown to cause
adverse effects to the immunological and nervous systems in
experimental animals. As for the ability of patulin to cause
cancer to humans, the International Agency for Research on
Cancer concluded that no evaluation could be made as there is
inadequate evidence for carcinogenicity.

Regulatory Control and Actions Taken by
the CFS
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Figure 1: A general

flowchart of apple juice production and some key
points on controling the patulin levels.
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as an ingredient in other
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Some key points to

control patulin levels in

apple juice

* Store apples under
controlled conditions;

* Minimise physical damage; and

¢ Eliminate externally and/or internally damaged or
mouldy apples from the production.

SUEMHE  BBREBRT - REERT - MAKIEL - REXKLE Production Team: Ms. Meggie AU YEUNG, Ms. Melva CHEN, Dr. Violette LIN, Mr. John YU
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Figure 2: Any externally or internally
damaged or mouldy apples should be
eliminated from the production of
apple juices.

beverages by making reference to

the Codex Alimentarius Commission

(Codex) standard. In addition, some

other jurisdictions such as Mainland

China, the European Commission,

the United States and Canada have

established standard/ action level

for patulin in apple juices. With a

view fo better protecting public health

and promoting harmonisation between

local and international standards, the CFS

is reviewing the existing regulatory control of
harmful substances (including patulin) in food.

In response to the sample with patulin exceeding the
action level, the CFS has informed the distributor concerned of the irregularity. The
distributor has stopped sale and removed from shelves the affected batch of the
product and initiated a recall according to the CFS' instructions. Apart from the
concerned sample, some 20 other apple juices and apple juice used as an ingredient
in other beverages samples were also tested for patulin with satisfactory results and
the CFS will continue monitoring the level of patulin in apple juices.

Preventive Measures

Control of patulin levels in apple juice is achievable through best practice such
as Good Manufacturing Practice (GMP) (see Figure 1). Codex has issued a set of
Code of Practice, with recommendations to prevent and reduce patulin contamination
in apple juice and apple juice ingredients in other beverages.

Since mould growth usually occurs in warm and humid environment, harvested
apples should be stored under controlled conditions, e.g. keep refrigerated.
Harvested apples should also be handled as gently as possible to minimise physical
damages as any bruising will encourage patulin formation.

Removal of mouldy tissue of the apple immediately prior to pressing will not
necessarily remove all the patulin present in the fruit as some patulin may have
diffused into “healthy” looking tissue. Any externally and/or internally damaged or
mouldy apples should be eliminated from the production of apple juices (see Figure
2). It has been reported that varieties with an open calyx (blossom end) are of
greater risk for patulin development within the core as fungi may enter the core early
during the fruits” development. Therefore, apples should be regularly examined for
internal rots by cutting and cross-sectional examination before pressing.

It is noted that prepackaged apple juices are commonly heattreated, e.g. by
pasteurisation fo ensure destruction of enzymes and certain microorganisms, fo
prolong product shelflife. Even though pasteurisation will generally destroy mould,
it cannot remove patulin which is already present.

Key Points to Note:
1. Patulin is a heat-stable toxin produced by a number of different moulds.

2. High level of patulin may be found in apple juices made with damaged or mouldy
apples.

3. When following best practice, control of patulin level in apple juices is achievable.

Advice to the Trade

® Adopt GMP by making reference to the Codex Code of Practice in apple juice
production.

® Do not use damaged or mouldy apples for juice manufacture. Before pressing,
cut and cross-sectional examine the apples for the presence of internal damage
or mould.

® Store apples and apple juices under proper conditions to prevent microbial
development and patulin formation.

Advice to the Public
® Do not eat damaged or mouldy apples nor use them to make juices.
©® Consume fresh apple juices as soon as possible.

® Store prepackaged apple juices in accordance with the manufacturer’s instruction
provided on label.
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Five Keys to Food Safety and Antimicrobial Resistance

Reported by Dr. Fiona FONG, Research Officer,
Risk Communication Section, Centre for Food Safety

As mentioned in the last article, antimicrobial resistance (AMR) is the ability
of microbes to resist the effects of drugs and AMR microbes may exist in people,
animals, the environment and foods. The World Health Organization (WHO) states
that inappropriate food handling encourages the spread of AMR. With regard to
the already existence of AMR bacteria in foods, it is important to prevent humans
from infected with these bacteria. The Centre for Food Safety (CFS) has all along
been promoting the importance of good personal and environmental hygiene during
all food preparation and handling processes. In connection with the education and
publicity on AMR in food, the CFS promotes the Five Keys to Food Safety.

What are the Five Keys to Food Safety?

The Five Keys to Food Safety were primarily developed by the WHO. In
Hong Kong, they are adopted as (1) “Choose” (choose safe raw materials),
(2) “Clean” (keep hands and utensils clean), (3) “Separate” (separate raw and cooked
food), (4) “Cook” (cook thoroughly), and (5) “Safe temperature” (keep food at safe
temperature). They are simple health messages based on scientific evidence that
each individual should know and practise in order to prevent foodborne diseases,
regardless of whether the pathogens are AMR or non-AMR.

‘“BYMRERENHBMREN RIS -

Prevention of foodborne diseases by "Five Keys to
Food Safety".

(1) “Choose” (Choose Safe Raw Materials)

Consumers should patronise reliable shops with good hygiene conditions and
choose fresh and wholesome foods as damaged food products may contain harmful
microorganisms including AMR bacteria.

In addition, consumers and traders should not purchase raw materials of animal
origin from illegal or questionable sources because the use of antimicrobials in these
food animals is unlikely under official control and the misuse of antimicrobials can
accelerate the development and spread of AMR.

(2) “Clean” (Keep Hands and Utensils Clean)

Food handlers should keep hands clean as dirty hands may transmit bacteria
including AMR bacteria. They should wash hands thoroughly with warm water and
soap, especially before handling foods and after visiting toilet.

Besides, foods can become contaminated with AMR bacteria through unhygienic
food preparation environment. Research studies showed that AMR bacteria (e.g.
methicillin-resistant Staphylococcus aureus) were found on different surfaces in kitchen
such as countertops, faucet handle and dish towel. Kitchen (including utensils) should
therefore be kept clean.

(3) “Separate” (Separate Raw and Cooked Food)

According to overseas reports, AMR bacteria were isolated from raw meats such
as chicken and pork. These bacteria can be transmitted to cooked foods by cross-
contamination. They can be transmitted directly (e.g. when a food item or its juice
comes into contact with another food item) or indirectly (e.g. through hands, cutting
boards, towels, efc.).

To minimise cross-contamination, raw foods should be separated from cooked
foods. Separate utensils (including cutting boards and knives) marked with labels
of different colours can be used to handle raw foods and ready-to-eat cooked foods.

3
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(4) “Cook” (Cook Thoroughly)

Raw foods contain bacteria in general; however, thorough cooking can normally
destroy most bacteria, including AMR bacteria. Foods should be cooked to a core
temperature of at least 75°C. The cooked meat and its juices should not be red.
Soups and stews should be brought to a boil and continue to boil for at least one
minute.

(5) “Safe Temperature” (Keep Food at Safe Temperature)

Pathogenic bacteria, including AMR bacteria, may be introduced into the ready-
to-eat cooked foods if there are subsequent lapses in food safety practices affer
cooking. They can multiply rapidly in foods as a result of time and temperature abuse
to a level that can cause foodborne illness in consumers. It is therefore advisable to
consume foods immediately after cooking and not to leave the cooked foods at room
temperature for more than two hours. If the cooked foods have been held at room
temperature for more than four hours, they should be discarded. For cooked foods
that are not infended for immediate consumption but will be served hot, they should
be kept at above 60°C prior to serving. On the other hand, leftovers and perishable
foods should be refrigerated at or below 4°C prompitly.

In gist, it is important to prevent humans from infection with AMR bacteria.
Generally speaking, principles adopted to the prevention and control of spread of
bacteria via foods are also applicable to the prevention and control of spread of
AMR bacteria. Thorough cooking, good hygienic practices during food handling as
well as maintaining good personal and environmental hygiene are all important to
prevent foodborne diseases, including those caused by AMR pathogens.
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Microbiological Quality of Locally Available Salads

Last month, the Centre for Food Safety (CFS) released the risk assessment report
on microbiological quality of locally available salads covering over 100 samples
composed primarily of raw vegetables. While 99% of the samples collected showed
no microbiological food safety concern, one sample contained Listeria monocytogenes
at a level exceeding the requirement in the CFS’ Microbiological Guidelines for Food.
In recent years, overseas studies/reports have also demonstrated the potential health
risk arising from the contamination of salads with pathogens.

Salads are high risk foods as they have not been subjected to cooking, and
are likely to harbour harmful bacteria. The CFS reminds traders to follow Good
Manufacturing Practices for controlling associated microbial hazards. The CFS
advises consumers to handle products in accordance with manufacturers’ instructions.
Moreover, susceptible groups (especially pregnant women, children, the elderly and
people with low immunity) shall not eat pre-prepared or pre-packaged salads in
general; if wanted, self-prepare and consume them as soon as possible.
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Clostridium Perfingens in Laksa

Last month, the Centre for Food Safety (CFS) followed up on food complaints,
collected a laksa sample from a restaurant for testing. The sample was found
containing Clostridium perfringens (C. perfringens) at a level that was potentially
hazardous to health.

Cooking kills the growing C. perfringens cells but the heatresistant spores may
survive. If cooked food is being held within 20°C-60°C for long enough time, the
spores can grow and produce new cells. Intake of food containing large number
of C. perfringens cells could lead to formation of spores and production of toxin in
the infestine, resulting in abdominal pain and diarrhoea. Foods that are prepared in
large quantities (e.g. those prepared by restaurants and institutional food services}
require longer time for cooling that provides favourable conditions for the growth o
C. perfringens. To prevent food poisoning, pre-cooked foods should be stored and
reheated properly before consumption.

Upon the detection of C. perfringens in the laksa sample, the CFS instructed the
restaurant to stop supplying the affected food immediately and carry out thorough
cleaning of the premises. Tﬁe CFS also provided health education on food safety and
hygiene to the restaurant and will continue to follow up on the incident.
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