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Allergy to Undercooked Meat? A Look into Food Allergy,
Food Intolerance and Food Poisoning
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Onset of symptoms

Reported by Ms. Melva CHEN, Scientific Officer,
Risk Communication Section, Centre for Food Safety

The Centre for Food Safety undertook a study fo
evaluate food handlers’ knowledge, attitudes and behaviours
regarding the preparation of beef burgers and taking into
account the study findings, issued the Trade Guidelines on
Safe Preparation of Beef Burgers. During interviews with food

handles, some who served undercooked patties thought that
sick customers might have an ‘allergic reaction” after eating
their burgers rather than a foodborne disease, often known as
food poisoning. Some handlers believed that burger patties
made from expensive beef, like wagyu, could be eaten raw or
lightly cooked. This article dispels such myths and emphasises
the need of thorough cooking to kill microorganisms,
especially in mince, that might cause food poisoning.
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Biological agents: bacteria (e.g. Salmonella, pathogenic
E. coli), viruses (e.g. norovirus), parasites (e.g.
cryptosporidium), toxins produced by bacteria
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Chemical agents: e.g. natural toxins in wild
mushrooms and puffer fish
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Figure 1: Differences between food allergy, food intolerance and food poisoning
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Food Allergy and Food Intolerance

Food allergy is an unusual immune system reaction that occurs rapidly
affer eating certain foods. The immune system normally defends the person
from pathogens, but in the case of food allergies, it misinterprets the food
as dangerous. Even minimal allergen exposure might result in unpleasant
symptoms such as vomiting, stomach discomfort, hives or swollen airways
within minutes to an hour after eating. Anaphylaxis is a severe immunological
reaction that sends a person into shock. Common food allergens include milk,
eggs, peanuts, free nuts, soy, wheat, seafood and shellfish. While avoiding
the food allergen is the primary way to avoid a reaction, having the correct
information, such as allergen labelling, helps making safe food choices.

Food infolerance is a less serious condition; instead of the immune system,
it is typically limited to digestive problems. Lactose (milk sugar) intolerance, for
instance, is a digestive disorder caused by the deficiency of lactase, an enzyme
that digests lactose. While a person with lactose intolerance is unable to digest
lactose, the bacteria in the gut consume it, causing bloating, stomach discomfort
and diarrhoea. People with food intolerance may be able to have trace quantities
of the offending food without a problem. They may avoid unpleasant responses by
watching out for what they eat. Lactose-free milk or plant-based milk alternatives,

for example, may be appropriate for a lactose intolerant person.

Food Poisoning

While not all people have food allergies or infolerances, they are at risk of
having food poisoning if they consume food contaminated with bacteria, viruses,
parasites or chemicals (Figure 1). Harmful bacteria or their toxins can contaminate
food at any stage of production, particularly if food is handled or cooked improperly.
Common symptoms of food poisoning include abdominal pain, diarrhoea, nausea
and vomiting, which can last from hours to days depending on the causative agent.
Individuals who are vulnerable, such as the elderly, babies and young children,
pregnant women and anyone with weakened immunity, may have severe sequalae
and lifethreatening conditions. Bacteria are the most common cause of food
poisoning in Hong Kong. In 2021, the three most prevalent contributing factors

to food poisoning in local food premises were contamination of cooked food by
raw food, consumption of raw food and inadequate cooking. To effectively reduce
microbiological threats, cook meat, poultry, fish and eggs to an internal temperature
of at least 75°C to help guarantee that they are safe for eating.

Why Burger Patties Should Not be Eaten Raw or
Lightly Cooked?

The surface of meat can be contaminated by harmful bacteria such as
Salmonella and pathogenic E. coli. during slaughtering and handling. For
a steak which is an infact cut of beef, the inside usually does not contain
bacteria. Searing the outside surface of the steak can kill the surface bacteria.
However, when meat is minced to produce burger patties, any harmful
bacteria present on the surface of the raw meat will be spread throughout
the patty. Unless the burger patty is cooked right through, these bacteria can
remain alive on the inside. Since food poisoning organisms are prevalent
throughout the food chain, this happens to all burger patties, including those
made from good quality or expensive meat.

Food Safety First

Food handlers who mistake food poisoning for food allergy may
overlook food safety practices because they are not aware that the adverse
conditions of their customers upon eating undercooked burgers are due to
bacteria contamination. It is important for food handlers to know the cause
of food poisoning and prevent it by practising food safety. The “5 Keys to
Food Safety” are five simple and effective practices for people to follow when
handling food to prevent foodborne diseases: Choose (choose safe raw
materials); Clean (keep hands and utensils clean); Separate (separate raw
and cooked food); Cook (cook thoroughly); and Safe Temperature (keep food
at safe temperature).
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Pasteurisation and Food Safety
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Figure 2: Pasteurised food products commonly available on the market
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Reported by Mr. Kenneth YIE Scientific Officer,
Risk Communication Section, Centre for Food Safety

What is Pasteurisation?

Pasteurisation, along with canning and freezing, is a common technique of food
preservation for perishable foods such as milk, eggs and juices. It is a heat freatment
process that aims at reducing the number of pathogenic micro organisms to a level at
which they do not constitute a significant health hazard. Pasteurisation helps maintain the
desirable texture of food products, such as firamisu and softscrambled eggs. This article will
elaborate pasteurisation with examples of pasteurised food products, and suggest ways of
handling pasteurised foods safely.

Pasteurisation involves heating food to a specific temperature for a set period of
time. It is named after scientist Louis Pasteur, who proved in the 1860s that heating
wine and beer for a few minutes would prevent
spoilage. Pasteurisation aims at extending the
shelf-life of food by inactivating non-spore-forming
pathogenic  bacteria and  vegetative cells of
spoilage microorganisms, as well as inhibiting
enzyme activity.

Various processing time and temperature
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combinations can be applied for pasteurisation.
Raw milk, for example, can be pasteurised by
heating at 63°C for 30 minutes, or at a higher
temperature of 72°C for 15 seconds, and then
immediately cooling it to a temperature of not more
than 10°C. Pasteurisation systems are developed to
achieve a 99.999% reduction of the microbial load
by using the most heattolerant target pathogen
Coxiella  burnetii. The higher temperature is
applied, the shorter the heat treatment time is required. The pasteurisation time and
temperature combinations used are designed for killing harmful bacteria such as
Listeria, Salmonella, Campylobacter and Mycobacterium bovis, a common cause of
tuberculosis before the widespread application of pasteurisation in commercial milk
production. However, pasteurisation has its limitations. Some spore-forming bacteria
like Bacillus may remain active affer pasteurisation, which could lead to food spoilage
or even food poisoning if the pasteurised food is stored under improper conditions.

As pasteurisation involves heat treatment, some may be concerned that such
process would cause nutrient loss. Pasteurisation has different effects on various
nutrients. Pasteurisation of milk, for example, is found to have little impact on minerals,
fat composition and proteins. While pasteurisation has no impact on certain vitamins
such as vitamin B1 and Bé, it diminishes the amounts of those less heat-stable like

vitamin C.

Pasteurised Ingredients are
Safer for Dishes Without
Thoroughly Cooked

food

to eradicate foodborne
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liquid eggs
While  cooking thoroughly
is essential
pathogens, certain recipes may need food
items to be treated with lower heat. When

compared to their raw and untreated
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Figure 3: Production flow of pasteurised liquid eggs
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equivalents, pasteurised foods could be a
safer option. It is because pasteurisation
Bz can reduce the amount of microorganisms
Holding . . A o g g

in the food while maintaining its texture.

Pasteurised shell eggs, dried egg
white powders and liquid eggs are
examples of pasteurised egg products that
may be used to prepare dishes that need
to be made with lightly cooked eggs.
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Proper Handling of Pasteurised Food to Secure Food Safety

As pasteurisation does not kill all bacteria and cannot destroy spores that may
germinate and cause food spoilage or food poisoning, proper storage of pasteurised
foods is important. This is why pasteurised foods are typically kept in the fridges of
grocery stores. To prevent bacterial growth, it is critical to follow the manufacturer’s
instructions to store pasteurised foods, such as keeping pasteurised milk, soybean
milk, juices and egg products refrigerated at or below 4°C. Check the expiry dates
of pasteurised products before use. Once opened, use the pasteurised products as
soon as possible.
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Bacillus cereus in Fried Rice
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Recently, the Centre for Food Safety (CFS) collected a sample of fried rice
from a restaurant containing an unsatisfactory level of Bacillus cereus (B. cereus).
Investigation by the CFS revealed that the cooked rice was left at ambient
temperature for a prolonged period and this was suspected to be the reason for the
unsatisfactory microbiological result.

B. cereus is a ubiquitous bacterium that can be found in soil, environment,
and at low levels in raw, dried and processed food. It can form both heat-stable
toxins and spores. Cooking kills the vegetative cells of B. cereus, but their spores
can survive and subsequently germinate and produce toxins when the food is kept
at room temperature for an extended period. B. cereus food poisoning is most
commonly associated with food, such as cooked rice left at room temperature
for too long after cooking. Food poisoning with freshly prepared soybean milk,
and casseroles such as meat stew, curry and Poon Choi have also been reported.
Therefore, to prevent B. cereus food poisoning, food not consumed immediately
should be kept at safe temperatures, i.e. above 60°C or at or below 4°C. When
cooling, cool cooked food as quickly as possible, for example to 20°C within two

hours and from 20°C to 4°C  within the next four hours.
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Food Alerts to Consumers:
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Trade Enquiries:

Suspected Food Poisoning Alerts:

Vegetables are an important part of a healthy diet. However, some people
prefer not to take cooked vegetables left out overnight to work for lunch because
of the concern that they might contain high levels of nitrite which could be bad for
health. To this end, the Centre for Food Safety conducted a risk assessment study
on the nitrite levels in cooked vegetables.

The study found no nitrite in any of the vegetable samples before or shortly
after cooking. When stored at refrigerated temperature (0 to 4°C ) overnight, nitrite
was not detected in all cooked vegetable samples. However, when stored at room
temperature, the nitrite levels started to increase in some samples after storing for
12 hours. The study results revealed that storage temperature has a significant role
in the nitrite levels in cooked vegetables.

Members of the public are advised to store cooked vegetables properly to
delay nitrite formation. Leftovers should be refrigerated within two hours after
cooking and consumed as soon as possible. Home-packed meals or lunchboxes
should be stored in a fridge immediately once arriving at the workplace. Reheat food
thoroughly until its core temperature reaches 75°C before consumption. A diverse
diet including a variety of vegetables is essential for better health.
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