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Heat-stable Toxins from Bacillus cereus and Staphylococcus aureus:

Why Cooked Food Should Not Be Left
at Room Temperature for Too Long
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Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Recently, fried rice samples from a local restaurant
were found to contain excessive amounts of Bacillus cereus
(B. cereus). While cooking and reheating generally makes
foods safe, subsequent improper handling of cooked food
may create opportunities for bacteria like B. cereus and
Staphylococcus aureus (S. aureus) to form heat-stable toxins,
causing food poisoning. Now let us look at how cooked food
allows bacteria to thrive and how we can avoid this from
happening.

Improper Handling after Cooking Can
Put Food at Risk

B. cereus and S. aureus are widespread in our
surroundings and are normally present at low amounts in
food, which does not always result in food poisoning. These
bacteria have to grow to high levels to produce sufficient
toxins in foods to make people sick. Mishandling of food after
cooking will create such an opportunity, such as prolonged
storage under ambient temperatures.
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Time Limits for Proper Cooling of Hot Food
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Monitoring time and temperature during cooling
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Options for speeding up
cooling of food (can use
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Figure 1: Safe cooling of freshly produced food after cooking
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ice-water bath and stir the
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Spread food out in a tray,
e.g. rice

WMFBARELA
SIRARELNE
(AnH=RNE)

For large-scale cooling,
blast chilling may be
used if available
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While cooking is effective to kill S. aureus and vegetative cells of B.
cereus, B. cereus can exist as spores which are resistant to normal cooking
temperature and can only be eliminated by high-temperature treatment, say
121°C for 3 minutes. Paradoxically, the heat from cooking not only makes the
spores grow into vegetative cells, but also creates an environment conducive
to cell growth by killing off other competing microorganisms.  Similarly, S.
aureus, if contaminating food after cooking, can thrive well in the cooked food
in the absence of other microbes. Toxins will be formed during multiplication of
these bacteria, which cannot be eliminated by reheating. Hence, food should
be handled properly after cooking to reduce the risk of toxin production by
these bacteria.

Minimising contamination by these bacteria is crucial in the first place.
Clean food preparation areas prevent contamination from the environment,
including spores of B. cereus. When preparing food, food handlers should
ensure good hygiene practices, such as frequent hand washing and cleaning
food contact surfaces as they go. S. aureus is commonly present inhuman nasal
passage, throat, hair and skin. Masks and hairnets can be used while handling
prepared food to prevent S. aureus contamination from other body parts, while
waterproof adhesive dressings should be applied for covering hand wounds.

Limiting bacterial growth after cooking is also important for avoiding
toxin-forming microorganisms, particularly when B. cereus spores in food
cannot be efficiently eliminated. Freshly prepared food should be eaten as
quickly as possible; otherwise, it should be held at temperatures over 60°C for
hot holding, such as fried rice prepared ahead of time for sale during lunch
hours. Freshly produced food may also be cooled down before serving cold,
such as soybean milk, or for additional processing, such as making steamed
rice less wet for fried rice. In these instances, cool food from 60°C to 20°C in
two hours or less, and then from 20°C to 4°C in four hours or less in a fridge
(See Figure 1). These time limits help prevent prolonged exposure to ambient
temperature and, therefore, dangerous bacteria growth.

If chilled food is served hot later, it should be reheated thorougly until
the temperature at its centre reaches at least 75°C. However, it should not
be reheated for more than once to avoid multiple exposures to dangerous
temperatures.

1. Cooking and reheating usually can render food safe by killing bacteria,
but subsequent improper handling and storage may also create an
opportunity for B. cereus and S. aureus to form heat-stable toxins.

2. The Heat of cooking can induce the spores of B. cereus to germinate and
become vegetative cells and creates a favourable environment for the cells as
well as contaminating S. aureus fo grow in the absence of other microbes.

3. Cooked food that are not consumed immediately should be hold at
temperatures over 60°C or cooled rapidly fo prevent the growth of
contaminating bacteria.

e Carefully estimate how much food is required to avoid overproduction
leading to running out of room for proper hot-holding, cooling and
refrigeration.

 Plan the production schedule ahead to avoid preparing food too far in
advance.

» Consume cooked foods as soon as possible. If food served cold is not
consumed immediately, keep it in the fridge at 4°C or below.

* Reheat chilled food thoroughly and do not reheat food more than once.
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Food Safety and Flooding
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Discard any damaged items that exhibit signs of swelling,
leakage, rusting or dent

Figure 2: Types of food packages that can and cannot be saved after exposure to floodwater
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Reported by Mr. Arthur YAU, Scientific Officer,
Risk Communication Section, Centre for Food Safety

During the summer and typhoon seasons, Hong Kong often experiences severe and
protracted rainstorms, where flooding may occur in some locations. With the advent of
global climatic change, the combination of heavy rainfall, tropical cyclones and warmer
temperatures is a recipe for more frequent flooding. Floodwater can contaminate food,
and adverse weather might cause local or widespread power cuts, resulting in spoilage of
perishable food due to disruption of refrigeration. While the sun shines, it is a good time to
review how to prepare for such emergencies and deal with the fallout relating to food safety.

Food Safety Hazards of Floodwater

Flooding poses a potential food safety concern. Foods may be inundated in
floodwater contaminated with sewage that can carry disease-causing microorganisms
such as E. coli, Salmonella, hepatitis A virus and norovirus, as well as other contaminants.
Dampened food is also susceptible to mould growth. Therefore, it is important to take
proper precautions before and after a flood to ensure food safety.

If flooding is expected, position food storage areas and refrigerators as far away
from floodwater as feasible. After floods, make sure all affected work surfaces, utensils
and kitchen equipment are cleaned and disinfected before handling food. If wooden
chopping boards and wooden utensils have come into contact with floodwater, dispose
of them.

Food Salvage after Floods

When planning to salvage food after floods, it is important not to eat any food
that has been submerged in floodwater and has not been packaged in a waterproof
container. Only foods packed commercially in metal cans with double-seamed lids and
refort pouches (i.e. shelf-stable food in packaging comprised of a flexible foil laminate.
See Figure 2) are regarded as waterproof. After discarding any damaged items that
exhibit signs of swelling, leakage, rusting or dents, the intact ones can be salvaged
for consumption with careful handling: First, remove any labels and wipe or brush
away any dirt or silt attached. Wash the packaging of the food items with water and
soap and rinse thoroughly. This is followed by sanitisation, which can be achieved by
immersing the items in clean boiling water for two minutes. Allow the sanitised items to
air dry for at least one hour before storing, and relabel them with product information
such as the product name and expiry date. These items should also be marked 'to be
used first' and consumed as soon as possible.

All non-prepackaged foods, as well as those not in a waterproof packaging, such
as containers with screw caps, snap lids, pull tops or crimped caps that have come
info contact with floodwater should be discarded. Food in paper carton, plastic or
cloth packaging, as well as home-canned food, immersed in floodwater should also
be tossed away. This is because there are no practical methods of reconditioning or
processing to salvage these foods.

What to Do in Case of a
Power Cut

Heavy rainstorms and flooding

can_occasionally disrupt power

.,, supplies, which render refrigerators
and freezers incapable of keeping
P tops e food at safe temperatures. Upon
a power cut, take note of when it
® A

— € (i ) began. Keeping the refrigerator
; . and freezer doors closed can
help  maintain a safe storage

T e —
oo e ekaging " Home-canned foods temperature.  When  electrical

supply is restored, follow the ‘two-
hour / fourhour principle’ for
perishable items such as meat,


https://www.dsd.gov.hk/EN/Flood_Prevention/Our_Flooding_Situation/Flooding_Problems/index.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_180_02.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_180_02.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_180_02.html
https://www.dsd.gov.hk/TC/Flood_Prevention/Our_Flooding_Situation/Flooding_Problems/index.html
https://www.hko.gov.hk/tc/sitemap.html?menu=2&submenu=46
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_180_02.html
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seafood, eggs, dairy products and cooked dishes. When the power is off for more than
four hours, do not taste the food to determine its safety. If in doubt, toss out the food.

Roles of Food Businesses

Food businesses have the responsibility of ensuring food safety, and should
not supply discarded, spoiled or rotten foods damaged by floods or power cuts for
human consumption. Defective food products should be set aside, bagged in refuse
sacks and tagged as unfit for human consumption. Food businesses have to safely
dispose of condemned food items to ensure that they will not be consumed. After
emergencies, business should be suspended until thorough clean-up and disinfection
is completed in order to prevent foodborne diseases caused by food contamination or
poor environmental hygiene.
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The Centre for Food Safety (CFS) has conducted a study on the sodium (salt)
content of local non-prepackaged dim sum in order to monitor the changes in
levels. It is encouraging that nine out of eleven types of dim sum have sodium
levels reduced when compared with the last study. However, the sodium contents
of shrimp siu mai, spring roll with shrimp and steamed minced beef ball were
relatively high. Furthermore, adding sauces can double the sodium level

A large variation in sodium levels within the same type of dim sum was
observed, suggesting room for improvement through choice of ingredients with less

sodium and use of more spices. The trade should strive to lower the sodium levels
in dim sum further through reformulation and serving sauces separately. Consumers
should maintain a balanced diet. When consuming dim sum, choose the ones with
lower sodium levels. Request that sauces be served separately and dip sparingly.

A local organisation reported the detection of some contaminants in cooking
oils, which are previously found in overseas studies.

The Centre for Food Safety (CFS) conducted risk assessments of these
contaminants and concluded that normal consumption of these cooking oils will not
affect health. The risk assessments are based on the Health-based Guidance Values
(HBGVs), an estimate of the amount of a contaminant ingested daily over a lifetime
without appreciable health risk. In general, dietary exposure to a contaminant
below its HBGV will not be a health concern.

For the olive oil sample with the highest level of phthalates reported, a person
would need to consume 3.5 bottles of the sample (about 870 millilitres) daily, which
is 87 times the amount consumed by an average adult, to exceed the HBGV. For
3-MCPD, it is necessary to consume roughly one-third of a bottle of the relevant
coconut and avocado cooking oil blend (about 130 millilitres) daily, which is 13
times the amount consumed by an average adult, fo exceed the HBGV.
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