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Reported by Ms. Iris CHEUNG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

We cook foods to make them safe, likewise tastier, to

However, undesirable chemical by-products, known as
process contaminants, can be formed unintentionally during
home cooking or manufacturing. Acrylamide, glycidyl esters
(GE) and 3-monochloropropane-1,2-diol esters (3-MCPDE) are
the process contaminants that have recently been discussed in

eat.

a report. While these substances may have potential health
effects, there are ways that members of the public and the
trade can reduce their content in food.

Acrylamide

Acrylamide is mainly formed in starchy foods, such as
potatoes and bread, cooked under high temperatures as a
result of the Millard reaction. It is a chemical reaction between
the naturally present free amino acid asparagine and reducing
sugars, such as glucose and fructose, in food when they are
cooked or processed at 120°C or above. In general, more
acrylamide will be formed under higher cooking temperature
and longer cooking time. Many baked and fried foods like
biscuits, chips, French fries and toast contain relatively high
levels of acrylamide, whereas boiling and steaming do not
typically form acrylamide.

Following ingestion, acrylamide is absorbed and
distributed to all organs for metabolism. Animal experiments
revealed that acrylamide may cause reproductive and
developmental problems, and is associated with increased
risk of developing cancers. As such, intake of acrylamide from
our diet should be maintained as low as possible.
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Figure 1: Left: Formation of acrylamide; Middle: Level of acrylamide increases with increasing cooking time and temperature;

Right: Ways to reduce acrylamide formation
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In general, acrylamide can be reduced by not cooking food at high
temperatures for too long. When frying, baking, toasting or roasting
starchy foods like potato and bread at home, consumers should aim for
a golden yellow colour or lighter. Storing potatoes intended for frying
and baking, efc. in fridge is not advisable as more reducing sugars will
be formed, facilitating acrylamide formation during subsequent cooking.
Furthermore, blanching vegetables before stir-frying or cooking them by
boiling or steaming can also help reduce the formation of acrylamide. As
starchy foods are key to our everyday diet, it is probably impractical to
completely avoid acrylamide in food. Consumers should have a healthy
and balanced diet and eat plenty of fruits and vegetables.

All along the trade is advised fo seek ways to reduce the level of
acrylamide in food. The trade may refer to the CFS’ “Trade Guidelines
on Reducing Acrylamide in Food” and the Codex’s “Code of Practice for the

Reduction of Acrylamide in Foods” on reduction in acrylamide level during the

selection of raw materials and the formulation of recipes and food processing
conditions.

GE and 3-MCPDE

GE and 3-MCPDE are process contaminants that are formed when
oils are heated at temperatures of about 160°C or higher to remove
undesirable taste and odour during industrial refining. They are found
in edible oils (e.g. vegetable oils) and foods containing these oils (e.g.
biscuits, French fries and margarine). In particular, palm oil and its related
food products are found to contain higher levels of GE and 3-MCPDE.

The potential health concern about GE and 3-MCPDE involves the
release of glycidol and 3-monochloropropane-1,2-diol (3-MCPD) upon
digestion. Research animal studies showed that glycidol is gene-damaging,
whereas 3-MCPD may affect kidney and male reproductive system of rats.
Their intake from our diet should also be maintained as low as possible.

Measures such as selection of raw materials with lower levels of
GE and 3-MCPDE and reducing the amount of edible oil used in food
production can reduce the level of GE and 3-MCPDE in food. The trade
should make reference to the Codex’s “Code of Practices for the Reduction
of 3-MCPDEs and GEs in Refined Oils and Food Products Made with Refined
Qils” and select the techniques that are appropriate to their processes and

products.

Key Points to Note
1. Acrylamide, GE and 3-MCPDE are process contaminants formed

unintentionally in some foods that are cooked at high temperatures.

2. The level of process contaminants should be kept as low as possible.
Both consumers and the trade should make effort to reduce their
levels in food.

Advice to the Public

¢ Do not cook food at high temperatures for too long. Cook by boiling or steaming
can help reduce the formation of acrylamide. When handling prepackaged
food, follow the manufacturer's cooking instructions to avoid overcooking.

e Reduce the consumption of refined fats and oils and related products (e.g.
margarine) fo reduce the exposure to GE and 3-MCPDE.

* Maintain a balanced and varied diet to minimise the risk from exposure to
contaminants from a limited range of food items.

Advice to the Trade

o Effort should be made to reduce the level of process contaminants in
food products as low as practically possible.

 Adopt appropriate measures with reference to the CFS’ trade guidelines
and relevant Code of Practices developed by the Codex.


https://www.cfs.gov.hk/english/food_leg/files/Acrylamide_E_New_3.pdf
https://www.cfs.gov.hk/english/food_leg/files/Acrylamide_E_New_3.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXC+67-2009%252FCXP_067e.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXC+67-2009%252FCXP_067e.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%25253A%25252F%25252Fworkspace.fao.org%25252Fsites%25252Fcodex%25252FStandards%25252FCXC+79-2019%25252FCXC_079e.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%25253A%25252F%25252Fworkspace.fao.org%25252Fsites%25252Fcodex%25252FStandards%25252FCXC+79-2019%25252FCXC_079e.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%25253A%25252F%25252Fworkspace.fao.org%25252Fsites%25252Fcodex%25252FStandards%25252FCXC+79-2019%25252FCXC_079e.pdf
https://www.cfs.gov.hk/tc_chi/food_leg/files/Acrylamide_C_New_3.pdf
https://www.fao.org/fao-who-codexalimentarius/sh-proxy/en/?lnk=1&url=https%253A%252F%252Fworkspace.fao.org%252Fsites%252Fcodex%252FStandards%252FCXC%2B67-2009%252FCXP_067e.pdf
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Nitrate and Nitrite - To Add or Not to Add?
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Reported by Ms. Sosanna WONG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

What could be more satisfying than starting a day with a big breakfast? Ham
sandwiches, hot dog buns, instant noodles with luncheon meat, you name it. Processed
meat, which refers to meat that has undergone processes such as salting, curing,
fermentation and smoking, is rather common in our daily meals, and some people might
enjoy the distinctive cured flavour. However, some might have concerns over the use of
nitrate and nitrite in these food products. Now, let us dip into how nitrate and nitrite are
applied in foods and their safety.

Why are Nitrate and Nitrite Present in Food?

Nitrate and nitrite occur naturally as part of the nitrogen cycle and can be found
in soil, water and food. Nitrate is an essential nutrient utilised by plants for growth, and
is readily converted fo nitrite and back. Nitrate is present in most vegetables, among
which green leafy vegetables have the highest nitrate content. Nitrate and nitrite can
also naturally exist in other foods like meat in smaller quantities.

Humans have a long history of using nitrate and nitrite as preservatives in curing
meat. Nitrite is the active ingredient responsible for food preservation, whereas nitrate
is converted to nitrite through bacterial reduction in food before exerting preservative
functions. Nitrate and nitrite are applied in processed meat primarily fo suppress the
growth of bacteria, Clostridium botulinum in particular. The bacteria, which can be found
in raw foods, is capable of producing a neurotoxin that is life-threatening even at very
low levels. Therefore, nitrite and nitrite are important in keeping processed meat safe.
Currently, no cost-effective alternatives are available.

Nitrate and nitrite can also enhance the colour of processed meat. Nitrite first
forms nitric oxide that reacts with myoglobin, a muscle pigment. Upon heating, the
compound is then converted into a stable pigment, contributing fo the characteristic pink
colour. Nitrate and nitrite also aid the development of the characteristic cured flavour
and prevent the formation of offflavours from oxidation during storage.

Are Nitrate and Nitrite Safe?

Nitrate is chemically stable, but it can be converted to nitrite in the human gut
and can subsequently result in endogenous nitrosation, raising concerns over potential
adverse health effects from the N-nitroso compounds formed.

Processed meat has been classified by the International Agency for Research on
Cancer (IARC) as “carcinogenic to_humans”. Some may blame nitrate and nitrite for
the link between consumption of processed meat and increased cancer risks. The IARC
has evaluated the carcinogenicity of ingested nitrate and nitrite, and classified them as
“probably carcinogenic to_humans” based on considerations that nitrate and nitrite
under cerfain conditions may result in the
production of some N-nitroso compounds,
such as nitrosamines, that can cause cancer
in experimental animals. However, evidence
with respect to whether nitrate or nitrite per
se in food can cause cancer in humans is
inadequate or limited. Furthermore, it is
also worth noting that other factors may
contribute to the link between consuming
processed meat and increased cancer risks.
For example, high-temperature cooking
including cooking processed meat over a
flame as in barbecuing and grilling can
produce chemicals like polycyclic aromatic
hydrocarbons and heterocyclic - aromatic
amines, some of which are known or
suspected carcinogens. To date, the exact
mechanisms underlying this link are not yet
fully understood. Nevertheless, processed
meat is often high in sodium (salt) and
saturated fat. Consumers should avoid
excessive consumption of processed meat.

The Joint Food and Agriculture
Organization / World Health Organization
Expert Committee on Food Additives has
evaluated the safety of nitrate and nitrite,

Figure 2: Nitrate and nitrite have been used in processed meat for many years



https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_96_02.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_96_02.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_96_02.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_96_02.html
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and dllocated health-based guidance values to them respectively based on levels that showed
no adverse health effects such as methaemoglobinaemia. The European Food Safety Authority
estimated the formation of nitrosamines inside the body following the use of nitrite as food additives,
and concluded that nitrite and nitrate added to food are safe when using at permitied levels.

Regulatory Control of Nitrate and Nitrite in Hong Kong

Nitrate and nitrite are permitted for use in foods in many places such as Mainland
China, the United States, the European Union, Canada, Australia and New Zealand.

In Hong Kong, the use of nitrate and nitrite as preservatives is regulated under the
Preservatives in Food Regulation. Under the Regulation, nitrate and nitrite are only permitted
within specified levels in specified foods including cured meat. If nitrate or nitrite is used
in a prepackaged food, it must be labelled in the ingredient list in accordance with the
requirements under the Food and Drugs (Composition and Labelling) Regulations.
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The Centre for Food Safety (CFS) had recently released the report of a study
on ergot alkaloids (EAs) in cereal and cereal-containing products in Hong Kong.
EAs are fungal toxins that can be found in cereal grains like rye, sorghum, pearl
millet, wheat, barley, etc. The EA-containing ergots, which are formed by the fungi
on the cereals, can contaminate the grains if the ergots are harvested together with
the grains. Unlike other fungal toxins, EAs only form before harvest and the level
remains relatively constant during storage.

EAs can cause blood-vessel constriction and in severe cases intense pain, and
subsequent gangrene with loss of fingers, hands, feet and even entire limbs as
reported in historic records. The conditions are now rare, as sorting and milling
processes have removed most of the ergots that affect the grains.

The CFS study found that 79% of the samples were not detected with EAs,
and the mean levels of EAs detected in samples were generally lower than those of
a European study in 2017. The CFS study revealed that the exposure to EAs causes
no concern to the local population.
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Food Alerts to Consumers:
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Summary of Risk Communication Work (November 2021)

Suspected Food Poisoning Alerts:

While minimising food waste is central to reducing greenhouse gas emissions
and achieving carbon neutrality, it does not have to go against practising food
safety. Proper handling of food can maximise its shelf-life and avoid spoilage, and
everyone can help reduce food waste and at the same time enhance food safety.

To reduce food spoilage and waste, check what you already have and make a
shopping list before purchase. Follow the "first-in-first-out" principle and consume
food approaching its "use by" date first. Food after its "best before" date may still
be safe to eat with some quality loss if kept in accordance with the manufacturer’s
instructions. To store refrigerated food and frozen food at a proper temperature,
the fridge temperature should be checked. Leftovers should be kept in clean and
airtight containers, and refrigerated within two hours of finishing preparation.

To make better use of surplus food resources for organisations that conduct
food recovery programmes, the Centre for Food Safety has issued a set of
guidelines to assist these organisations in ensuring food safety while recovering
ood for the people in need.
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https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_165_02.html
https://www.cfs.gov.hk/english/programme/programme_haccp/files/Food_Safety_Guidelines_for_Food_Recovery_e.pdf
https://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_44.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_165_02.html
https://www.cfs.gov.hk/tc_chi/programme/programme_haccp/files/Food_Safety_Guidelines_for_Food_Recovery_c.pdf
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_44.html

