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Caramel colours are commonly used in cola drinks
to give the distinctive brown colour
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Centre for Food Safety
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A-Methyllmldozole (4-MEl) in Cola Drinks

Reported by Ms. Joey KWOK, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

The issue of 4-methylimidazole (4-MEl), a chemical
confaminant, present in cola drinks was once again brought
in the limelight in January 2014 when a United States
consumer magazine published survey results pointing out that
4-MEI was still widely present in cola drinks available in the
US market.

4-MEI and its Occurrence in Foods

Caramel colours are divided into four classes, namely
Caramel I, II, Il and IV. 4-MEl is a contaminant formed during
the manufacturing of Caramel Il and IV which involves the
interaction of ammonium compounds with carbohydrates
under varying conditions of temperature and pressure.

Caramel colours can be used in different foods such
as cola drinks, beers, soy sauces, etc. to give the distinctive
brown colour. On labels of prepackaged food, caramel
colours may be identified with the International Numbering
System number “150”, whereas the four subclasses may be
more specifically identified as “150a”, “150b”, “150c” and
“150d”, respectively.

The public may be exposed
to low levels of 4-MEIl through
the consumption of foods and
beverages containing Caramel Il
and IV. In addition, 4-ME| can
also be formed in some foods as
a by-product during roasting.

Public Health Significance

The safety of 4-MEl in food
has raised concern because of
its cancer-causing potential. The
International Agency for Research

on Cancer has evaluated the
carcinogenicity of 4-MEl and
considered  that there was

sufficient evidence in experimental
animals for the carcinogenicity of
4-MEI and concluded that 4-MEl is
“possibly carcinogenic to humans”
(i.e. Group 2B).

In the evaluation on caramel
colours conducted by the Joint
FAO/WHO Expert Committee on
Food Additives (JECFA) and more
recently again by the European
Food Safety Authority, it was
considered that the exposure level
to 4-MEI that could result from the
consumption of foods containing
Caramel Ill and IV did not give rise to concern.

When the issue of 4-MEIl present in cola drinks was
brought to public attention in March 2012, the highest level
of 4-MEl found in cola drinks was 153 micrograms per can
of 12 fl. oz. (about 360 mL). Based on our risk assessment,
a 60-kg individual would have to consume over 300 cans
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of that cola drink daily to reach the doses causing cancer in rodents.
Referring to the highest level of 4-MEI found in the recent survey (352.5
micrograms of 4-MEI per bottle of 12 fl. oz.), an individual would still
have to consume over 130 bottles of the soft drink daily to reach the
doses causing cancer in rodents. The US Food and Drug Administration
considers that there is no immediate or shortterm danger presented by
4-MEl in foods from the use of caramel colours, and does not recommend
consumers change their diets because of concerns about 4-MEI.

Regulatory Control

At present, there is no internationally recognised health-based
guidance value for 4-MEI nor its maximum permitted levels in foods.
Nevertheless, JECFA has specified the maximum levels of 4-MEl in
Caramel Il and IV in the chemical specifications of caramel colours to
indicate good manufacturing practice. In the US, caramel colours may
be safely used for colouring foods generally. In Hong Kong, caramel is
a permitted colouring matter.

Whilst international authorities have opined that 4-MEIl in foods
from the use of caramel colours does not give rise to concern, the US
State of California has adopted a different approach, and requires
businesses to provide a warning if they manufacture or sell products in
California that cause exposures to 4-MEI of more than 29 micrograms/
day. Such warning does not necessarily mean a product is in violation
of any food safety standards. Rather, it serves to enable Californians to
make informed decisions.

Key Points to Note

4-MEl is a contaminant formed during the manufacturing of
Caramel lll and IV (150c, 150d).

Public members may be exposed to low levels of 4-MEI
through the consumption of foods prepared with Caramel
Il and IV.

+ Based on the available information, exposure to 4-MEI
resulting from the consumption of foods containing Caramel
Il and IV does not give rise to concern.

Advice to the Trade

1. Manufacturers of caramel colours should maintain the levels of 4-
MEI as low as technically possible through appropriate process
control.

2. Food manufacturers should use food colours with the lowest possible
level required for the intended colouring function.

3. Ensure that all food products for sale comply with local regulations,
including food additive and labelling requirements.

Advice to the Public

1. Maintain a balanced diet so as to avoid excessive exposure to food
additives and contaminants from a small range of food items.

2. For concerned individuals, they can read food labels on
prepackaged food and look for caramel colours or more specifically
Caramel Il and IV, or their identification numbers (150, 150c,
150d) to make informed choices.
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Summary of Risk Communication Work (January 2014) Number
EM/BYELZEMEZ Incidents / Food Safety Cases 86
B pE{SiE
I’ﬂz s R AFEA Public Enquiries 81
=

Summaw of R EH Trade Enquiries 136
Risk Communication Work BAEGR Food Complaints 418
HBERPRRESR Rapid Alerts to Trade 3

HHEENRYER Food Alerts to Consumers 0

HEME/E#E/EEE/5E Educational Seminars / Lectures / Talks / Counselling 64

FERE LR OEENFHE New Messages Put on the CFS Website 50
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Home-cooking Methods and Food Safety

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

Cooking is the practice or skill of preparing food by combining, mixing,
and heating ingredients. It helps kill pathogens and improve biological safety,
adds flavours to the food, modifies the texture as well as makes them easier to
be digested. However, cooking may also generate undesirable substances that
are harmful to our health. This article is the first of a series of four on cooking
methods and food safety, and will talk about the hazards generated by some
common home-cooking methods and ways to reduce the risk.

Hazards Generated by Cooking

The high temperature of frying and baking can cause chemical changes
in food and subsequently generate process contaminants such as acrylamide,
certain polycyclic aromatic hydrocarbons (PAHs) and heterocyclic amines
(HCAs), which have been found to be carcinogenic or potentially carcinogenic
to humans. In addition, high temperatures will promote oxidation of fats in
food and form undesirable substances such as cholesterol oxidation products
(COPs) which can be more injurious to heart and blood vessels than cholesterol.
The temperatures of boiling and steaming usually do not exceed 100°C and
formation of acrylamide, PAHs and HCAs are unlikely. Even so, repeated and
prolonged boiling (e.g. longer than three hours) of meat is not recommended
because it may also cause the formation of COPs. Therefore, the control of both
the temperature and time during cooking is important.

NigR RREZATALLE

Comparison of 8 common home-cooking methods

T3k MmE B FERERIEEY BERREEESEHRY
Methods Temperature | Time Major contaminants of concerns IRt A
Retain water
soluble vitamins in
vegetables

3 (~160-240°C) 5} RPN IR B v
Stirfrying Short Acrylamide in vegetables
15 (~150-230°C) & = A8 N 2E AR AYPAHSFICOPS X
Baking Long PAHs and COPs in high-fat meats
e (~160-200°C) 5} BRRPNA MmN - TIEBRERED X
Deep-rying Short Acrylamide in vegetables especially potato products

B 2R AHRIPAHS

PAHs concentrated in re-used cooking oils

AT B MRS R AICOPs

COPs in meats and animal fats
R (~150-200°C) i) REEHAYHCAS X
Pan-frying Short HCAs in meats
= (~100 °C) hE IR R AT BEEAE TSR X
Boiling Medium Unlikely to form contaminants with blanching and poaching

SRR AR S EEE IR AT RE & AL COPs

Repeated boiling of hot-pot soup containing animal fats may

form COPs
% (~100°C) % ARAEEEE TR v
Steaming Medium Unlikely to form contaminants
3¢ (~80-100°C) =S =l AR RIS A INZAV R B2 & A4 COPs X
Stew Long COPs may be produced during prolonged and repeated

heating of high-fat meats
[{EVINE (~60-100°C) & ELMCPsAEHARE @ REERKBHNEMZRERN ~ 7K X
Cooking food or soup Long B EZE
in a covered container Unlikely to form significant amounts of COPs as this method is
over simmering water usually for cooking lean meats, fruits and Chinese herbs

HE—REREZFRAE - RUFMERN SRS RREZSBRRTE » AINRRERNERE RENNF -
*Refers to usual home-cooking temperatures. The maximum cooking temperatures of frying and baking can be affected by various factors such as types of cooking
oils and power of the stoves/ovens.


http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_29_Acrylamide_in_Some_Popular_Foods.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_29_Acrylamide_in_Some_Popular_Foods.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_06.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_06.html
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Home-cooking Tips to Reduce Risks

By modifying cooking fimes, temperatures and/or other types of
handling, the amount of process contaminants formed can be reduced and
the foods can be enjoyed in a healthier way.

Shortening frying time

«  Blanch (immerse in boiling water for one minute) vegetables and
partially boil or steam meats and potatoes before frying.

+  For potatoes and other starchy products, go for a light golden colour
rather than a darker brown colour.

*  Use a food thermometer to gauge the meat temperature so the meat
can be removed from heat as soon as it is ready.

Lowering the temperature

« Do not use high heat during the whole frying or baking process.
«  Avoid heating oil until it smokes.

Other types of handling

«  Trimming visible fats of meats and poultry before cooking may help

reduce PAHs and COPs.

«  Cutting potato into thick chips/slices which have a lower surface area
to volume ratio compared to thinner chips/slices may help reduce
acrylamide formation.

+  Coating potato chips with batters (e.g. corn starch or wheat flour
batters) before frying may help reduce acrylamide formation.

+  Replace cooking oil as needed to maintain quality.
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Food Safety Practices in Preparing Poultry and
Poultry Eggs

Last month, samples of live poultry imported to Hong Kong from Foshan
City of Guangdong Province were tested positive for H7 avian influenza
(Al) virus. Contingency measures, including immediate suspension of import
and sale of live poultry for at least 21 days and culling of live poultry, were
implemented immediately fo halt the virus from spreading to the community,
thereby greatly reducing the risk of Al.

The World Health Organization considers that it is safe to consume
properly prepared and cooked meat, including poultry and game birds,
since viruses could be inactivated by normal cooking temperatures (i.e. with
centre temperature at or above 70°C). The public is advised to cook poultry
and pouliry eggs thoroughly making sure that the meat is not pink and egg
yolks are not runny.

Nevertheless, food handlers are reminded to take precautionary
measures fo prevent cross contamination. Food handlers should wash
hands thoroughly with soap after handling poultry and poultry eggs, use
good hygienic practices in food preparation, and maintain good hygiene
in kitchen area.

PSP Toxins and Arsenic in Geoduck

In December 2013, the Centre for Food Safety (CFS) detected through
its routine Food Incident Surveillance System that Mainland China has
banned the import of bivalves shellfish harvested from certain waters of
the US because a shipment of geoduck from the US was found to contain
paralytic shellfish poisoning (PSP) toxins and arsenic exceeding the
Mainland standards. The CFS immediately collected 12 geoduck samples
from local retail outlets for testing of PSP toxins and arsenic. All results were
satisfactory.

Separately, the local media tested seafood samples taken from the
local market last month. While the geoduck samples were satisfactory, it
was reported that two osmanthus mussel (sea cucumber intestine) samples
were detected with high levels of arsenic. The CFS immediately took follow-
up samples for laboratory analysis. No unsatisfactory results were found.
There was no cause of concern.

Members of the public are advised to maintain a balanced diet so as
to avoid excessive exposure to contaminants from a small range of food
items.

(B Z2ER) EJE@%?%W/D\%@E(%%th:hﬂp://www.chAgov.hk/lc_chi/multimedic1/mu|timec|ia_pub/mUltimedia_pub_fsf.html)—lqifi °
Food Safety Focus is available from the CFS website: http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf.html
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