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Food Poisoning Caused by Salmonella in Soft-scrambled Eggs
at Improper Cooking and Holding Temperature
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Reported by Mr. Kenneth YIP. Scientific Officer
Risk Communication Section, Centre for Food Safety
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Figure 1. Undercooked egg dishes such as softscrambled eggs
have an inherent risk of food poisoning caused by Salmonella.

In May and June 2019, two food poisoning outbreaks
involving 7 and 40 victims respectively related to the
consumption of softscrambled eggs were reported. The victims
suffered from abdominal pain, vomiting, diarrhoea and fever
after consumption of softscrambled eggs with either rice and
pasta. Some victims required hospitalisation. Similar food
poisoning cases were also reported in 2017 and 2018.

These cases were caused by inadequate cooking and/
or improper holding temperature of scrambled eggs after
cooking whereas Salmonella was the causative agent. Field
investigation of some cases found that semi-cooked scrambled
eggs were kept in room temperature for prolonged period.
No further reheating was conducted before they were being
served. These food incidents highlight the food safety risk of
consuming scrambled eggs without proper heat freatment
and storage condition. This article discusses the source of
Salmonellain eggs, the foodborne illness caused by consuming
undercooked eggs and ways to minimise the risk.

What is the Source of Salmonella? The
Hen or the Egg?

Salmonella infects hens and contaminates the eggs.
Eggs can be contaminated by Salmonella through eggshell
penetration from confaminated faeces during or after laying
eggs. Salmonella can also originate from the infected
reproductive organs and contaminate the egg before the shell
is formed. It is not possible to distinguish contaminated eggs
from normal eggs by naked eyes.
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Figure 2. Example of preparing egg dishes by following the Five Keys to Food Safety.
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Separate raw and cooked food
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Cook thoroughly

Risk of Consuming Undercooked Eggs

Salmonella causes food poisoning and can survive in
undercooked eggs. In addition, improper storage temperature
(eg. room temperature at 25°C) will also facilitate Salmonella in
undercooked eggs to multiply rapidly. The incubation period is
around 6 to 72 hours, usually 12 to 36 hours. Symptoms include
abdominal pain, vomiting, diarrhoea and fever. For severe cases,
though uncommon, complications such as septicaemia and

dehydration and even death may occur.

Implementing the Five Keys to Food Safety to
Reduce Food Poisoning

As food poisoning caused by Salmonella in egg dishes are
related to improper cooking and holding temperature, particular
aftention should be paid to whether the food is full cooked and
kept at proper temperatures. The Five Keys to Food Safety can be
adopted to prevent foodborne diseases, which include (1) Choose
wisely; (2) Keep Clean; (3) Separate raw and cooked food; (4)
Cook thoroughly; and (5) Keep food at safe tfemperature.

Thorough cooking and heating can destroy bacteria including
Salmonella. Foods should be cooked to a core temperature of
at least 75°C. Cooked foods that are served hot should be kept
at above 60°C prior to serving, while cold dish should be kept
at 4°C or below. Moreover, cooked foods should be consumed
immediately and not be left under room temperature for more than
2 hours. If cooked food is kept at room temperature for more than

4 hours, it should be discarded.
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Key Points to Note
1.

Salmonella can contaminate eggs during egg formation. It is not possible to
distinguish contaminated eggs from the normal ones by naked eyes.

Salmonella can survive in undercooked food. It is risky to consume raw or
undercooked egg dishes.

By following the Five Keys to Food Safety, the risk of suffering from foodborne
illness can be minimised.
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Advice to Consumers

® There is an inherent risk of Salmonella contamination in undercooked egg dishes.

®  Choose dishes prepared by pasteurised eggs, egg products or egg powder.

® High risk groups including pregnant women, young children, the elderly and
immunocompromised persons are advised not to consume raw or undercooked egg
dishes.

Advice to the Trade

® Follow the Five Keys to Food Safety to ensure the food is thoroughly cooked and
properly kept.

®  Prepare scrambled eggs on a perorder basis and avoid leaving them under room
temperature for a prolonged period of time.

® Avoid using cracked eggs in preparing dishes since they are more likely to be
contaminated.

®  Use dll pooled liquid egg on the day of pooling and avoid topping up by new eggs.

®  Use pasteurised eggs for food without heat treatment.

® Indicate the presence of raw or undercooked foods/ingredients in ready-to-eat items

to help consumers make informed choices by providing a consumer advisory on
labels or placards stating, for instance, “Consuming raw or undercooked foods
may cause illness, especially for pregnant women, young children, the elderly and
people with weakened immunity.”
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Acid-HVPs are made from protein of plant
origin (e.g. soy bean, wheat and maize)
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The Process Contaminant 3-MCPD in Condiments

Reported by Mr. Kenneth YUNG, Research Officer,
Risk Assessment Section, Centre for Food Safety

Condiments such as soy sauce are often used to add flavours to food. While
some of them were made by natural fermentation that have a long history of use,
others were manufactured using acid-hydrolysed vegetable proteins (acid-HVPs).
In the past, public concern was raised when certain acid-HVPs containing soy
sauce samples were found to contain high levels of a process contaminant called
3-monochloropropane-1,2-diol
(3-MCPD).

3-MCPD in Acid-HVPs
and Condiments

The traditional production

of soy sauce involves natural
fermentation of soy bean and this
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Acid-HVPs in liquid and powder forms

process could take up from three
months to a year to produce the

desirable  flavour.

Of note, soy sauce
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Free amino acids not contain or

(e.g. glutamic acid)
that give umami
flavour to food
products

only contain trace
amount of 3-MCPD.
One of the ways to
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enhance the flavour
of soy sauce within
a shorter production time is the addition of acid-
HVPs. Acid-HVPs are produced via the hydrolysis
of vegetable proteins in the presence of an acid.
Other than soy sauce, acid-HVPs may also be
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Figure 3. The production of acid-HVPs involve acid hydrolysis as a major step. Proteins
derived from vegetable sources are hydrolysed by hydrochloric acid to form free amino
acids, which give umami flavour to food products. Residual lipids and phospholipids that are
not removed from the source may react with hydrochloric acid under certain conditions to

form 3-MCPD.

used as flavour enhancers and ingredients in other
condiments, such as oyster sauce, chicken powder
and gravy granules. 3-MCPD may be formed
during the production of acid-HVPs and may be
present in condiments with acid-HVPs added.

Adverse Health Effects of 3-MCPD

Animal studies showed long term exposure to high levels of 3-MCPD caused
adverse effects on kidneys, the central nervous system and male reproduction
system. The International Agency for Research on Cancer classified 3-MCPD as
a group 2B agent, i.e. possibly carcinogenic to humans.
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In previous studies conducted jointly by the Food and Environmental
Hygiene Department and the Consumer Council, the level of 3-MCPD in all
condiment samples were below the relevant maximum level established by the
Codex Alimentarius Commission (Codex). Surveillance data of soy sauce and
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BHETHES oyster sauce in recent years also suggested that the level of 3-MCPD in samples

collected from the local market did not exceed the Codex standard.

Ways to Reduce the Formation of 3-MCPD in Condiments

Since 3-MCPD is a contaminant that arises from food manufacturing
process, the trade is advised to observe good manufacturing practice and
reduce the level of 3-MCPD in condiments as low as reasonably achievable. To
assist the trade in reduction of 3-MCPD in condiments, the Codex has published
the "Code of Practice for the Reduction of 3-Monochloropropane-1,2-diol (3-
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R ESEPITNEMEAF MCPD) during the Production of Acid-HVPs and Products that Contain Acid-
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HVPs." Approaches to reduce the level of 3-MCPD in acid-HVPs include (but not

limited to) :

During acid hydrolysis, the temperature and the heating time must be

simultaneously controlled.

® A secondary alkaline hydrolysis may remove any 3-MCPD formed during
acid hydrolysis.

Use sulphuric acid, instead of hydrochloric acid, during acid hydrolysis in
manufacture of acid-HVPs.
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Sashimi and Health Certificates

Recently, a consumer group’s study found parasites and worm eggs in two out of
50 sashimi samples that it tested. The findings raised public concern.

Parasites can occur in both marine and freshwater fish. Good Aquaculture
Practice including parasite-controlled diet and rearing environment can reduce the
risk of parasite infection in fish. Furthermore, parasites in fish can be killed by
freezing with specific temperature and time combinations.

Under current licensing control of the sale of sashimi, raw materials for the
preparation of sushi/sashimi shall be sound, wholesome and of good quality from
a reliable and reputable source. If the food materials are imported, a copy of
the health certificate issued by the relevant authority of the exporting country and
acceptable to the Director of Food and Environmental Hygiene shall be available for
inspection by inspecting officers upon request.

The inherent microbiological risks of consuming raw seafood, for example
harmful bacteria, viruses and parasites, cannot be completely eliminated. Susceptible
populations, including the elderly, young children, pregnant women and people with
weakened immune systems, are advised not to consume raw seafood. The trade can
provide a consumer advising as appropriate.
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Daily Clearance Arrangement in Slaughterhouses to
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Prevent Spreading of African Swine Fever

In view of the defection of two African Swine Fever (ASF) cases in Hong Kong
recently, local slaughterhouses have strengthened cleansing and disinfection work.
Such measures help prevent spreading of ASF virus.

Specifically, a daily clearance arrangement has been implemented in the
slaughterhouses, whereby live pigs will be slaughtered within 24 hours upon
admittance into the slaughterhouses. This new arrangement will allow lairages in
different areas of the slaughterhouses to be cleared for thorough cleansing and
disinfection on a daily basis. By limiting the period of stay for pigs in slaughterhouses
followed by effective cleaning, the risk of infection among pigs in the slaughterhouses
can be minimised.

ASF is a viral disease affecting pigs. However, this disease does not infect
humans. Therefore, ASF is not a threat to human health and has no food safety risk.
Thoroughly-cooked pork is safe for human consumption.
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