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Ethyl Carbamate and Alcohol

Reported by Dr. Anna S.P. TANG, Scientific Officer,
Risk Communication Section,
Centre for Food Safety

Last month, the Centre for Food Safety (CFS) released
the results of a study which examined the level of ethyl
carbamate (EC) in local fermented foods and beverages.
The study found that EC was present in varying amounts
in different local fermented food and beverage items. In
some alcoholic beverages such as yellow wine, sake and
plum wine, relatively higher levels of EC were found. As a
group, “alcoholic beverages” was identified as the main
dietary source of EC for alcohol drinkers. In this article, we
will talk more about alcohol in relation to EC.

What is EC?

Ethyl carbamate also known as urethane, is a contaminant
naturally formed in fermented foods and alcoholic beverages
during the fermentation process or during storage. EC has
also been used as human medicine which is now banned
due to toxicological concerns and lack of efficacy. Variable
levels of EC have been found in different alcoholic beverages
(Figure 1). For example, spirits, particularly those made from
stonefruits such as cherries, apricots or plums, usually contain
higher amount of EC while beers contain low levels. EC
levels can differ greatly between different types of alcoholic
beverages e.g. the mean EC contents in fruit brandy in some
reports were over 600 times that of beer.
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Figure 1. Ethyl carbamate (EC) levels in various types of alcoholic beverages
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Levels of EC drawn from a limited number of samples tested in the risk assessment study on Ethyl Carbamate in Local Fermented Foods

conducted by the CFS

*  HMBARNREAENEEFHRIEESE  Levels of EC reported overseas (WHO Food and Nutrition Paper 82, 2006; EFSA, 2007)

@ ZXBIUH(RBIE/KEHKE ) Distilled spirits excluding fruit brandy
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http://www.cfs.gov.hk/english/programme/programme_rafs/files/RA39_EC_in_food_e.pdf
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/files/RA39_EC_in_food_c.pdf
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Formation of EC in Alcoholic Beverages

Ethyl carbamate can be formed from various substances present in
alcoholic beverages and their break-down products as a result of the
fermentation process. These precursor substances, e.g. urea, cyanate and
citrulline, react with ethanol to form EC in alcoholic beverages. The amount
of EC formed depends on the key factors of light exposure and elevated
temperature.

Health Effects of EC

Public concerns regarding EC in foods are related to its potential to
cause cancer in human. EC has been observed to cause various types
of cancer in experimental animals. In 2007, the International Agency for
Research on Cancer (IARC) up-graded the classification of EC to Group 2A
“probably carcinogenic to humans”.

The Joint Food and Agriculture Organization/World  Health
Organization Expert Committee on Food Additives (JECFA) evaluated EC
in 2005. It concluded that intake of EC from foods excluding alcoholic
beverages would be of low concern. However, dietary exposure to EC from
both food and alcoholic beverage was of concern and measures to reduce
concentrations of EC in some alcoholic beverages were recommended.

Key Points to Note

«  Public concerns regarding EC in foods are related fo its
potential to cause cancer in human.

+  Formation of EC in alcoholic beverages can be reduced
significantly by keeping them at low light conditions and
at lower temperatures e.g. at or below 20°C.

*  Members of the public should take a balanced diet and
avoid overindulgence of alcoholic beverages.

Local Dietary Exposure to EC

A risk assessment was conducted by the CFS based on the EC levels
measured in our study and the preliminary consumption data of the Population-
based Food Consumption Survey 2005 - 2007. It was found that for the
general population, dietary exposure to EC from consumption of fermented
foods and beverages is unlikely to pose health concerns. However, health
risk of EC cannot be ruled out for high consumers of alcoholic beverages,
e.g. distilled spirits (>270 mL/day), plum wine (>76 mL/day), grape wine
(>250 mL/day) on a regular basis.

Reduce EC Levels in Alcoholic Beverages

Formation of EC can be reduced significantly when alcoholic beverages
are kept at low light conditions and at lower temperatures. During transport
and storage, care should be taken fo maintain the correct cold chain preferably
at or below 20°C and critically not above 38°C. At the temperatures at which
most wine cellars are maintained fo keep the sensory properties and qualities
of grape wine (i.e. below 20°C), less increment in EC confent is expected.

The CFS has worked closely with the trade to devise the Guidelines on
reducing the level of ethyl carbamate in alcoholic beverages during storage
and transport which are applicable to importers, distributors, wholesalers and
retailers of alcoholic beverages. Members of the trade should make efforts to
reduce the level of EC in alcoholic beverages.

Advice to the Trade

1. Manufacturers should follow Good Manufacturing Practice (GMP).
Develop mitigation measures to reduce the levels of EC in alcoholic
beverages, e.g. identifying and reducing the amount of precursors.

2. Use proper containers to protect alcoholic beverages from light
exposure.

3. Importers, distributors, wholesalers and refailers should minimise heat
and light exposure during transportation and storage of alcoholic
beverages. Special care should be taken to maintain the correct cold
chain preferably at or below 20°C, and critically not above 38°C.

4.  Obtain alcoholic beverages from reliable suppliers.
5. Keep stock according to the firstindirst-out principle.

Advice to the Public

1. Maintain a balanced diet. Avoid overindulgence of alcoholic
beverages.

Store alcoholic beverages in a cool place under low light conditions.

3. Avoid stocking up excessive alcoholic beverages to minimise the
duration of storage.
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http://www.cfs.gov.hk/english/programme/programme_rafs/files/Guidelines_on_reducing_the_Level_of_EC_e.pdf
http://cfs.fehd.hksarg/tc_chi/programme/programme_rafs/files/Guidelines_on_reducing_the_Level_of_EC_c.pdf
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As introduced in the past issues, the application of biotechnology has the
potential to provide us with food of better quality. However, the use of certain
biotechnologies, e.g. genetic engineering, is sometimes considered as a kind of
human interference with nature. People who want to eat naturally may choose
to go organic.

ARERENETHREY
ERREXETD  RYREREREEBEEN "RR” NRE
AE  HEAGEHAGHEREL  CBEH AR EREE
Bl REFEHRORDANE - DURERBGENE R M (—
BB SEA E R eI 5A) - [(REN1]
QAL '

Organic Farming and Organic Food

In organic farming, food is produced according to standards designed
to keep production more “natural”. Synthetic pesticides, chemical fertilisers,
antibiotics, growth promotants, and food additives derived from non-organic
sources, as well as genetic modification and irradiation (a form of radiation
used to kil bacteria) are excluded. [Figure 1]

i (0) .
i In place of synthetic inputs, organic agriculture relies on crop rotations,
composting, as well as biological pest control to maintain soil productivity, supply
plant nutrients and control insects, weeds and other pests. In organic animal
husbandry, animals are fed on organic feeds and raised without or by reduced
use of antibiotics,
growth hormones
and other veterinary
medicines.  Inspectors
will also be appointed
by certification bodies to
visit farms to ensure that
the organic production
standards have been
properly followed. To
facilitate  consumers’
easy identification at

retail level, food sold as B2 2 ERAHEHEZM e
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Figure 1. Local organic farms: (a-c) Bird scares ; (d) Traps for pest control; (g] Compost area
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“OFaniC” USUG”y bears Figure 2 Organic logos commonly found on local organic vegetables
an organic label on its
package. [Figure 2]

Potential Benefits of Organic Food

There are many different reasons for people to choose to buy organic
food. For example, consumers may think that organic production is better for
the environment and animal welfare. Eating organic is one way to reduce the
intake of pesticide residues and additives. Consumers may also choose to buy
organic food because they believe that it is healthier and more nutritious than
non-organic one.

Nutritional value

A recent review commissioned by the U.K. Food Standards Agency (FSA),
however, showed that the nutrient contents of organically and conventionally
produced crops and livestock products are broadly comparable and there is no
evidence of any additional nutritional benefit from eating organic. Besides the
U.K. study, two other independent reviews conducted by French and Swedish
food safety authorities also share similar views on the nutritional value of
organic food.

Low level of synthetic chemical residues

With respect fo chemicals, as mentioned earlier, synthetic agricultural
inputs such as chemical pesticides, herbicides and veterinary medicines are
refrained from use in organic agriculture. Therefore, it is likely that organic
produce will have lower concentrations of synthetic chemical residues.

Possible Safety Concerns of Organic Food

Contamination by mycofoxins

Since synthetic fungicides are not allowed in organic production, it has
been suggested that organic produce may be more susceptible to fungal
infection and contaminated with higher levels of mycotoxins compared to
conventionally grown crops.

Contamination by microorganisms

The organic way of food production has also been suggested to present
a higher risk of microbial contamination. Organic agriculture uses composted
manures as fertilisers. The produce and nearby water may be contaminated
with pathogen if the manures have not been properly composted. Besides,
decontamination of food by means such as irradiation and synthetic disinfectant
is prohibited in organic production that fresh organic produce may carry a
higher microbial load.



http://www.food.gov.uk/news/newsarchive/2009/jul/organic
http://www.food.gov.uk/news/newsarchive/2009/jul/organic
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Despite concerns over the safety of organic food, there
is currently no scientifically tenable evidence that organic
food is less safe than food produced by conventional means.
Mycotoxins and pathogenic microorganisms may be present
in both organic and conventional production systems.
According to the Food and Agriculture Organization (FAO),
microbial hazards and risks of mycotoxin contamination
can be minimised if Good Agriculture Practice (GAP) has
been followed. Both organic and conventional farming
systems have the potential to produce food that is safe for
human consumption.

Above all, organic food and conventional food are
comparable in terms of safety and nutritional value. The
major differences between these two food types are their
growing, processing and handling methods.
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Health Issue of Disposable Tray Liner
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Recently, a survey conducted by a political party raised concerns over

Food Incident S 375 A I E % %) =g the potential health risk of direct contact between foods, such as French fries,
Highlight g%gffigﬁ?%ﬁfgﬁg}ggﬁﬁﬂmg \éﬂﬁﬁm and disposable tray liners used in fast food chains.
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in printing ink will be released from the liners when in contact with foods.
According to overseas research, the amounts of chemicals released from
widely used printing ink for food packaging to foods will not pose a significant
risk to human health.

Nonetheless, disposable tray liners are usually not made from food
contact materials infended to hold foods. It is advised that foods should not
be placed directly on these tray liners to minimise any health risks. Also, a
warning is suggested to be printed on the tray liners as a friendly reminder.
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in food safety (i.e. identify food hazards and tackle them), so that
we can choose our food wisely and handle our food safely. Let's
begin with the hairy crab, a seasonal Chinese delicacy, which is
now widely available.
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Food Safety/Health Concerns in Hairy Crab

temERAVEE
Advice to the Public

A SRS (FINRI R R 22) AR 1R
Infestation of parasite (such as Paragonimus westermani) and
bacterial spoilage

BERA R  SRTENEVENERFRE

Buy live hairy crabs with intact, shiny shells without a foul smell.
TARB  BRFAOEKGEES ~ TIAHT

Brush and wash the shells and claws with water before cooking.
BERRES AER

Cook thoroughly before consumption.

BRERZE (P4 R) RAERELURERREL R
Abuse of veterinary drugs (such as antibiotics) and synthetic
hormones used in crabs to promote growth
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Buy hairy crabs from reliable shops or restaurants.

EZ SR KBEBEN AR ERBASESEY FINESE)
Pollutants (such as heavy metals) for crabs cultivated in
contaminated water
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Maintain a balanced diet.

ERIEEE

Dietary cholesterol

AEIER RS

Eat hairy crabs in moderation.

EREEETEF—E (ZSTAEAA) ®E
Summary of Risk Communication Work (September 2009) Number
E/BYEZEZ Incidents / Food Safety Cases 47
. /AT EH# Public Enquiries 68
@_Fﬁ1§}¥ %787 Trade Enquiries 338
I{ = R Food Complaints 327
Summary Of HERWRER Rapid Alerts to Trade 15
Risk Communication Work BB R
Educational Seminars / Lectures / Talks / Counselling &
LHEBEYZ2ROMERFETNE 14
New Messages Put on the CFS Website




