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Bacillus cereus in Soybean Milk
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: Require time and temperature control for food safety
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Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Background

Recently, the Centre for Food Safety (CFS) collected a soybean
milk sample from a local food shop when following up on a food
complaint. The sample was later found containing a bacterium known
as Bacillus cereus (B. cereus) in an amount that exceeded the limit
in the CFS’ Microbiological Guidelines for Food and was consided
unsatisfactory. Soybean milk produced by local retail shops, such as
soybean product shops and congee shops, usually has a short shelf
life and requires stringent femperature control to maintain its safety. In
this article, we will look into how the bacterium finds its way to survive

in soybean milk production and how to prevent it.
Bacillus cereus Surviving Heat Treatment

B. cereus is a sporeforming bacterium and is ubiquitous in the
environment. It is naturally present in soils, plants, agricultural products,
etc. Hence, soybeans used in the production of soybean milk (see

Figure 1) may contain B. cereus.

While cooking is effective to kill vegetative cells of B. cereus,
its spores are heatresistant and can only be eliminated by high
temperature treatment, e.g. 121°C for 3 minutes. In this regard, the

cooking temperature of soybean milk production at retail shops is not
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Figure 1: Highlights of processes requiring time and temperature control during production of soybean milk

R MBE L~ FRERE « BEIAE - REXXILE Production Team: Ms. Eli LAM, Mr. Arthur YAU, Mr. Kenneth YIP, Mr. John YU 1



RMRELEH

BT —F—H e E Bt January 2021 e 174th Issue

Food Safety Focus

' 5= A E

Incident in Focus

W R R ST AR BB I DA R A B R0
MERBERET SEANES AR E

FHMRTELETANRUL SR - TRBSRENEH
B NAERENTS BEERATAREY HRBILHNY
ﬁﬁo
TR TE RS B i LR B 42

HARETRRE -oBES BEREENHZEZMAN
ER-BTHEMENES BOEELIFFERBEBEEE
FI(REL) B MEMSHNAZRRLOBARMERR UKL
EERFEERENEEME R MMAE AREER AT PR
T EHEBEER Y-

FRAR EREERMENRENEREELEENREX4
EEC0E)NER UM LBESFBEREFENEFAIE AN
FIEMRER -RANKZRELEFBRBRIGTRE BIK
TR M T RPN R 60 AL > DU 2hER - g1 it
REO ZRYARIRSAD BITEVNE AR ERK20E I 1E
HER4NEREENFEANEREERRIE AR EREX4
EHUT - EERRBRBEE R HEEZHA NI RUM]R
F-BER SRNBEMNAE/DERITSE.

RERAKEENE & T RO HMEY SR EERERR

Fe R L% > & R0 B 18 Rl 7R8Ik 52 % LAER B] SR D MR AR 2F
BREZENHE KM LT —HRANIEZ RS He

AERE
1. ASIIRMEFREERNSR—RTETREHS

SHERNEEMAR BEEHGERTF RS R

2. IRARRBRUNENREEE TR BETHERER
BN F R EAME R ELE S =

3. EREBGESRETARBANBRIEZC0EMNE
B HABERERES NSRS RERNEREMARE
EMEESR.

MERNER

- EERENRD BESBREE.

o IMIRALANERE FIUEBERDHEE/ NG RIDMESTRE
/5 K E kK #R 4 Ao

s EEREERNTERE REELEER—RXANBER
REVER

e TR EN SRR IR

ROSERNIR A RS IV IB A B T e

A
m

v
L

D
o

kol < 3

<«

sufficient to kill the spores. Instead, the heat of cooking can not only induce the spores to
germinate and become vegetative cells, but also create a favourable environment for the
cells to grow by eliminating other microorganisms competing for growth. As a result, if the
soybean milk is left under ambient condition for a prolonged period of time after cooking,

vegetative cells can proliferate into a large number.

The vegetative cells can then produce a heat-resistant emetic (i.e. causes vomiting)
toxin. Even if contaminated soybean milk is reheated subsequently, it can still cause food

poisoning that is characterised by causing the victim to vomit shortly after consumption.
Prevention by Time and Temperature Control

Despite the tenacious nature of B. cereus, soybean milk can still be safely produced.
To prevent the microbiological hazard, cerfain production processes require time and
temperature control (see Figure 1). First, the soybean slurry from grinding process has to be
cooked thoroughly to kill B. cereus vegetative cells and other bacteria. The heat treatment
can also denature soybean enzymes that affect digestion of consumers.

After cooking, it is important to minimise the duration of leaving cooked producis
within the temperature danger zone, i.e. between 4°C and 60°C, in order to prevent the
growth of vegetative cells of B. cereus formed from surviving spores. Cooked soybean slurry
is strained through cheese cloth for soluble exiract, i.e. soybean milk. After siraining, freshly
made soybean milk can be held at above 60°C for hot serving. As for cold soybean
milk, it has fo be cooled as quickly as possible, i.e. cooling to 20°C within two hours, and
then to 4°C within the next four hours or less. Cooled soybean milk can then be stored at
or below 4°C for cold serving. At cerfain food service businesses, soybean milk in cold
holding may be reheated for serving. In that case, it has fo be reheated with temperature
reaching at least 75°C.

Last but not least, the production environment and equipment have to be kept hygienic
to reduce microbiological contamination. In particular, the equipment used after cooking
processes, such as cheese cloth, container and dispenser, has to be cleaned after each use
to minimise the building up of B. cereus which may contaminate cooked soybean milk of
the next batch.

Key Points to Note

1. Soybeans can be naturally contaminated with B. cereus. Normal cooking can kill
vegetative cells of B. cereus, but not the spores and foxin of .

2. If cooked soybean milk is left at ambient temperature for too long, vegetative cells of B.
cereus formed from surviving spores can produce toxin.

3. ltis important to minimise the duration of leaving soybean milk at a temperature range
between 4°C and 60°C after cooking which favours the growth of B. cereus vegetative
cells and toxin production.

Adyvice to the Trade

*  Avoid overproduction as soybean milk has a short shelf life.

e Speed up the cooling process by, for example, dividing soybean milk into small portions
or using water bath or ice bath to cool botfled soybean milk.

e Minimise the storage fime of soybean milk, preferably clearing the stock within one day
after production.

Adbvice to the Public
e Consume soybean milk produced at refail shops as soon as possible.

*  Refrigerate the soybean milk at 4°C or below if it is not to be consumed immediately.
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Shanghai-style egg
white souffle balls
with red bean fillings
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Pasteurised Eggs - a Safer Cousin of Raw Table Eggs
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Reported by Ms. Melva CHEN, Scientific Officer,
Risk Communication Section, Centre for Food Safety

Easy to prepare and reasonably priced, eggs are a parcel of nutrition
waiting to be released, although it takes a bit of knowledge on how to handle
and prepare them safely to get all the benefits of eating eggs. The inside of
eggs that appear normal can contain bacteria called Salmonella, which can
make people sick if the eggs are not cooked thoroughly. What if the egg-
containing delicacies require no heat treatment? Pasteurised eggs can be a
safe alternative.

Beware of Recipes Containing Raw or Undercooked
Eggs

Fresh eggs, even those with clean, uncracked shells, may contain Salmonella
that can cause Salmonellosis.

Symptoms include nausea, fever, abdominal
pain, diarrhoea and vomiting, but serious
consequences, even death, may result in
the elderly, infants and those with impaired
immune systems. In recent years, the number
of confirmed food poisoning outbreaks related
to Salmonella has been on a surge. According
to the Centre for Health Protection, there were
48 outbreaks involving Salmonella in 2016,
whereas from January to August 2020, there
have been already 104 outbreaks, of which
eggs account for 101 outbreaks (affecting 240
persons) as the single incriminated food item.

ERAE RERER One of the underlying reasons is probably the
Mango pudding Soft scrambled eggs e lari f d e
for BBQ pork rice rising popularity of raw or undercooked egg

—— dishes which do not use pasteurised eggs.

g

Some foods are obviously prepared with
undercooked eggs, as evident by the soft,
runny egg yolks, including sunny side-up

=@t miimgEs+ar  eggs and eggs Benedict for breakfast, onsen
Meringue pie Basque burnt eggs in ramen noodles, as well as raw eggs
cheesecake

Figure 2: Examples of raw or undercooked egg dishes

used as the dipping sauce for hot pot. Some
recipes may confain raw or undercooked
eggs that are lesser known to people.
Homemade mayonnaise, tiramisu, mousses
and puddings, for example, are usually made
with raw eggs. Soft scrambled eggs as the topping for BBQ pork rice are often
lightly cooked to achieve a silky mouth feel. Some egg-containing desserts are
not thoroughly cooked to retain the soft, fluffy texture, such as souffle pancakes,
Shanghai-style egg white souffle balls with red bean fillings and meringue pies.
The recently on-the-trend Basque burnt cheesecake is one of the kind not baked
all the way through to keep its centre gooey.

Pasteurisation of Egg Products and Shell Eggs

Pasteurisation, named affer its inventor Louis Pasteur, a 19th century French
scientist, is a process of heating foods fo a specific temperature for a set period of
time fo destroy pathogens and extend shelf life. Pasteurisation of eggs has the merit
of, on the one hand, destroying dangerous microorganisms such as Salmonella,
and, on the other hand, neither having the eggs cooked nor affecting their colour,
flavour, nutritional value or use. Pasteurised egg products such as liquid or powdered
whole eggs, egg yolks and egg whites have long been available on the market
and are commonly used in some local food premises for raw or lightly cooked
dishes. Interestingly, although the science for pasteurising eggs in their shells was
developed in the late 1980s, the production was scaled up commercially only in
the last decade. Shell eggs can be pasteurised in a hot water immersion process
that strictly controls the temperature and time, usually between 55°C to 60°C for
more than 60 minutes, to reduce nearly all (i.e. 99.999%) of the Salmonella while
not cook up the eggs. After pasteurisation, the eggs are coated with food-grade
wax fo maintain freshness and prevent contamination. Recently, industries are also
exploring other more cost-effective techniques, such as high-moisture hot air and
microwave, for pasteurisation of shell eggs. Pasteurised shell eggs are available on
the local market for food business and household use.
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Use of Pasteurised Eggs

Both food business and home cooking should
use pasteurised shell eggs or egg products for
dishes calling for raw or lightly cooked eggs.
Also, food handlers should note that good hygiene
practices should always be followed to avoid cross-
contamination of foods from other sources even
though pasteurised shell eggs or egg products are
used. As pasteurisation does not kill all forms of
microorganisms and the pasteurised eggs usually will
not undergo further heat treatment when used, it is
important to refrigerate pasteurised eggs at or below
4°C or follow the storage instructions provided on food labels to prevent spoilage.
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To further reduce the risk of contracting COVID-19 in cold stores, the Centre
for Food Safety (CFS) produced a set of guidance on disinfection for the working
environment and food packages of cold stores with relevant preventive measures.

It is advised to step up cleansing and regular disinfection to the working
environment and equipment like refrigerators. For disinfection of outer food packages,
disinfection should be completed before bringing into the warehouse or loading for
delivery. Food should be well-protected to prevent contamination by disinfectants.
If the food package is not sealed, it should be disinfected by wiping the surface
carefully. Chlorine-based disinfectants (e.g. 1:99 diluted household bleach) , alcohol-
based disinfectants (e.g. 70-80% ethanol) and quaternary ammonium compounds
(QUATs) can be used for disinfection.

Besides, precautions have to be taken and personal protection equipment
should be put on.

For further details, please refer to the CFS website.
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Proposed Amendments to the Harmful Substances in

Food Regulations in Terms of Mycotoxins and Other Contaminants in Food

ATMR[ERVMANEENE RYZ2TUN(REZTL)EE
WE=EFERSREMESZ - NATERIAGEREMEER)
ERYANRS =2 LEKFELEEMSRY (BEEN [a] -
MR EOHAS B EE B ~ = R AR~ & — 2 Ko ST ER) TE B AR UM As SRR
WREBLEEANESTERTHERSIE I RZHOTEZES
M ABERMTEH S EREBIFERRERIE R TE T8 A2
A ER ORI (B D S0 M (B TEEEN R AN E
ERR)INARYTHERYE-

ROHRABEMNES LEZAPARSBETZRRER
BER BN B —F=B+HH&ER

In order fo strengthen the regulation of harmful substances in food, the Centre for
Food Safety (CFS) has proposed fo fighten up the maximum levels (MLs) for three types
of fungal toxins, namely aflatoxins, deoxynivalenol and patulin, in food. At the same
time, the MLs of five types of other contaminanis, including benzo(a)pyrene, glycidyl fatty
acid esters, melamine, 3-monochloropropane-1,2diol and erucic acid, are proposed
to be set for edible fats and oils, condiments or formula products infended for infants.
Furthermore, partially hydrogenated oils, which are the main source of indusfrially-
produced frans fatty acids that contribute fo heart diseases, will be prohibited in food
under the proposals, making reference to the recommendations by the World Health
Organization’s acfion package and the local Strategy and Action Plan to Prevent and
Control Non-communicable Diseases in Hong Kong.

The public is encouraged to visit the dedicated webpage and to offer comments on
the proposals during the consuliation period which ends on 15 March 2021.
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