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Reported by Mr. Arthur YAU, Scientific Officer,
Risk Communication Section,

Centre for Food Safety

Background

In the wake of recent public concerns over
formaldehyde found in Bombay-duck (a kind of
marine fish), this article provides an overview on
formaldehyde and discusses its food safety risk.

What is Formaldehyde?

Formaldehyde is a chemical commonly used
in industry for the manufacturing of plastic resins
that can be used in wood, paper and textile
industry. Formalin, which is a solution of about
37% formaldehyde, serves as disinfectant and
preservative for household products.

Formaldehyde is ubiquitous in the environment,
as it is produced from both natural and man-
made sources. It exists at low levels in most living
organisms as a metabolic intermediate. Major man-
made source of formaldehyde includes combustions
(e.g., engine exhaust, wood burning, power plant,
waste incineration etc.), building materials and
tobacco smoke.

Excluding occupational exposure in industrial
seftings, major exposure route for formaldehyde in
the general population is through inhalation of air,
especially indoor air. Formaldehyde can come from
recently installed building materials and furnishings.
Tobacco smoke can also contribute up to 10 to 25
percent (0.1-1 mg/day) of the exposure from indoor
air. Other sources of exposure through gas and
dermal contact in the general population include:
smog, gas cookers, open fireplace, wood products,
textiles, paper, cosmetics and pharmaceuticals etc.

Formaldehyde exists in many animal and plant
species as a product of their normal metabolism.
Ingestion of a small amount of formaldehyde is
unlikely to cause acute effect, but ingestion of a
large amount of formaldehyde can generally cause
severe abdominal pain, vomiting, coma, renal injury
and possible death. However, according to the
World Health Organization (WHO), “the general
population is exposed to formaldehyde mainly by
inhalation.”

The main health concern of formaldehyde is its
cancer causing ability. The International Agency
for Research on Cancer of the WHO classified
formaldehyde as “carcinogenic to humans”, with
consideration that there was sufficient evidence for
causing nasopharyngeal cancer in humans, strong
but not sufficient evidence between leukaemia and
occupational exposure. The WHO, on the other
hand, considered that the evidence indicated that
formaldehyde was not carcinogenic upon
ingestion.
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take mushrooms. Below:
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Table 1: Examples of Foods Known to Contain Naturally Occurring
Formaldehyde
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Food Type Level (mg/kg)
KRR FR 3R Apple 6.3-22.3
Fruits and &% Banana 16.3
Vegetables
HPEAE Cauliflower 26.9
%L Pear 38. 7-60
K4% (82, /%78¥) Shiitake mushroom (dried / raw) | 100-406 / 6-54.4
ESEEDSESESE ST 4R HEA S FRARBA 2.5-20
Ittt e et Beef, pork, mutton and poultry meat
Products
Pl g# Cod 4.6-34
Seafood
#% Fish ball 6.8
FREHY Crustacean 1-98
St (#7%f) Bombay-duck (fresh) =140
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Why Formaldehyde is Present in Food?

As a product of normal metabolism, formaldehyde has
been documented to be naturally present in many common
food items, including fruits and vegetables, meats, fish,
crustacea and dried mushrooms etc., at a wide range of
levels (Table 1). In some seafood species, formaldehyde
is a natural breakdown product of a chemical known as
trimethylamine oxide (TMAO) that exists in their bodies.
Trimethylamine oxide breaks down into formaldehyde and
dimethylamine in equal parts after the animal dies. The
level of formaldehyde can accumulate in certain marine fish
during frozen storage and crustacea after death. Its levels
were reported to be up to 400 mg/kg in Bombay-duck after
cold storage. The detection of dimethylamine in Bombay-
duck was used to distinguish whether formaldehyde had
been added deliberately.

Since there have been no extensive studies on the levels of
naturally occurring formaldehyde in foods, data may not be
available for every food. There have been reports of abusive
use of formaldehyde in mung bean vermicelli, soya bean
sticks and hydrated food (e.g. tripe) previously. Of the over
250 food samples analysed for formaldehyde between 2004
and September 2006, all the results were satisfactory. There
is no cause for undue concern over formaldehyde exposure
from food so long as you maintain a balanced diet.

As formaldehyde is water soluble, it is recommended,
as a good risk reduction measure, that dried food should
be thoroughly soaked during preparation (soaking water

discarded). Food should also be washed and cooked
thoroughly before consumption as a precautionary
measure.

Advice to the Consumers

1. Wash all food thoroughly with running tap water, as
formaldehyde is soluble in water and washing can aid the
removal of formaldehyde.

2. Soak dry groceries like dried mushrooms thoroughly in
clean water before cooking and discard the water.

3. Cook all food thoroughly to an internal temperature
of 75°C or above, as heat from cooking can also aid the
removal of formaldehyde. For fish, check the flesh to see
whether it has turned opaque and can be separated easily.

Advice to the Trade

1. Source food products from credible sources.

2. Do not add formaldehyde to food.

Further Information

Readers may obtain further information on formaldehyde
in food from the following websites:

e  The CFS Press Release
e The CFS Food Alert
e  The CFS Risk in Brief on Formaldehyde in Food

Summary of

Risk Communication Work
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Summary of Risk Communication Work (December 2006) Number

EH/RYE2EZR 63
Incidents / Food Safety Cases
A& Public Enquiries 157
E#F Food Complaints 419
BEMRE/ EE/ AL/ T
Educational Seminars / Lectures / Talks / Counselling 79
EEBIRYZ 2R OAERFAE "
New Messages Put on the CFS Website



http://www.cfs.gov.hk/tc_chi/press/cfs_press_archive_c.html
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fa/whatsnew_fa.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fa_02_01.html
http://www.cfs.gov.hk/english/press/cfs_press_archive_e.html
http://www.cfs.gov.hk/english/whatsnew/whatsnew_fa/whatsnew_fa.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fa_02_01.html
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Risk Assessment Section, Centre for Food Safety

Food is a perishable commodity. If not kept properly, it
may support growth of a variety of microorganisms such
as bacteria, yeasts and moulds. The growth of these
microorganisms causes spoilage of food. Occasionally,
pathogenic microorganisms and/or their toxic secretions
may also be present in food, consumption of which may lead
to harmful effects on human health.

Preserving techniques to keep food fresh or palatable have
a very long history. Since ancient times, it has been necessary
to keep supplies of harvested food edible over unfavourable
periods such as winter, rainy periods and drought. As such,
a number of preserving methods had been invented to cope
with the need. These include boiling, drying, smoking,
salting and the use of preservatives.

What are Preservatives?

Preservatives serve as antimicrobials which prevent or slow
down the growth of moulds, yeasts and bacteria. In Middle
Ages, saltpetre was used to preserve meat. Nowadays,
nitrite, the active ingredient in saltpetre, is used for curing
bacon and ham. Benzoic acid, sulphur dioxide, sorbic acid
and propionic acid are other examples of preservatives.
Some of these chemicals are natural. For example, benzoic
acid is a natural constituent in plums, cranberries and cloves
and propionic acid occurs naturally in some cheeses.

Some Common Preservatives, Their Primary Functions and

Applications

Preservatives Target Examples of Application(s) in Food
Organism(s)

Sulphite Yeasts and Dehydrated fruits and vegetables,
bacteria sausages

Nitrite Bacteria Bacon

Propionic acid Moulds Bread

Sorbic acid Moulds Cheeses, wines

Benzoic acid Yeasts and Soft drinks, ketchup
moulds

By preventing the growth of moulds, yeasts and bacteria,
preservatives can improve the safety of food as well as
prevent the wastage of seasonal surplus by making it last
longer on the shelf or in the fridge.

Are Preservatives Safe?

All preservatives must go through rigorous safety assessment
and approval procedures. They are permitted for food use
only when they are proved to present no hazard to the health
at the level of use proposed.

Although many allergic reactions to foods are
caused by natural food ingredients such as milk, fish
and peanuts, some are caused by food additives
such as sulphur dioxide. Sulphur dioxide is used as
preservative in a wide range of foods, in particular soft
drinks, sausages, dried fruits and vegetables.

Nitrite is mainly used in sausages, ham, bacon
and pickled meat to inhibit the growth of Clostridium
botulinum.  Accidental intake of large amount of
nitrite can cause a kind of blood disorder called
methaemoglobinaemia.  Ingested nitrite, in the
presence of protein substances in the stomach, may
form N-nitroso compounds, which have been shown to
be probable human carcinogen and may increase the
risk of stomach cancer. Nitrite also occurs naturally in
food like cereals and vegetables.

If consumers have balanced diets, exposure to a
specific chemical will be lowered and so is the risk.
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Some consumers are still concerned about the safety
of some preservatives such as nitrite and sulphur dioxide.
To address their concern and enable those who may be
allergic to specific preservatives to identify and avoid them,
the presence of food additives (i.e. including preservatives)
in prepackaged food available in Hong Kong must be
identified by their names or identification numbers on the
label of the food after July 2007.

How are Preservatives Regulated in Hong
Kong?

The Preservatives in Food Regulations, Cap. 132BD (the
Regulations) stipulate which preservatives are permitted for
food use and their maximum levels in specified foods. At
present, there are a total of 12 permitted preservatives and
91 specified foods in the Regulations.

The Centre for Food Safety (CFS) is currently reviewing
the Regulations and has issued a consultation paper on
the subject. The consultation paper and details of public
consultation forums are available at the CFS website.

Vitamin K: A Brief Encounter

On 15 December 2006, the Centre for Food Safety
issued a food alert o warn people who are taking the
blood thinning drug, warfarin, to seek medical advice
on consumption of Anlene Phyto K milk products which
contain added vitamin K.

Vitamin K is an essential fat-soluble micronutrient with
an unequivocal function in maintaining normal blood
clotting. On the other hand, its role in promoting bone
health yet remains to be confirmed.

Good food sources of vitamin K include green leafy
vegetables, vegetable oils (e.g. soybean oil and canola
oil), as well as certain fermented foods such as cheese.
Dietary supplements (e.g. multivitamins) and some fortified
milk and health drinks may also contain vitamin K. In
addition to these dietary sources, vitamin K is synthesized
by bacteria in our infestines.

Clinical vitamin K deficiency due to inadequate dietary
intake is rare and no adverse effects associated with
vitamin K consumption from food or supplements among
healthy adults have been reported. Members of the
public should be able to meet the daily recommended
intake for vitamin K simply by maintaining a varied and
balanced diet.

Stevioside Used as Sweetener in Food

The Centre for Food Safety (CFS) recently found that
some snack products on sale locally contained a non-
permitted sweetener, stevioside.

Stevioside, a major component of steviol glycosides, is
a sweetener extracted from plants. It is a high intensity low
calorie sweetener approximately 250-300 times sweefer
than sucrose. Steviol glycosides are permitted to be used
as sweeteners in food in countries like China, Japan and
Korea, but not in Australia, Canada, EU, Singapore, USA
and also not in Hong Kong.

Safety evaluation of steviol glycosides was conducted
by the Joint Food and Agriculture Organization / World
Health Organization Expert Committee on Food Additives
(JECFA) in 2004. It was concluded that steviol glycosides
did not demonstrate any toxic effect on genes nor cancer-
causing potential. There is no safety concern upon
normal consumption. However, the JECFA raised concern
about their potential pharmacological effects on blood
pressure and blood glucose levels among individuals with
hypertension and diabetes respectively, and therefore
considered that more scientific data would be required for
further evaluation. As such, the CFS does not consider it
timely to permit the use of steviol glycosides as sweeteners
in food. The subject will be kept in view, particularly
the future safety assessment of steviol glycosides by the

JECFA.
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http://www.cfs.gov.hk/tc_chi/food_leg/food_leg_lgfa.html
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fstr/whatsnew_fstr_13_ins.html
http://www.cfs.gov.hk/tc_chi/food_leg/food_leg_pf.html#pf_section3
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fstr/whatsnew_fstr_consult_paper.html
http://www.cfs.gov.hk/english/food_leg/food_leg_lgfa.html
http://www.cfs.gov.hk/english/whatsnew/whatsnew_fstr/whatsnew_fstr_13_ins.html
http://www.cfs.gov.hk/english/food_leg/food_leg_pf.html#pf_section3
http://www.cfs.gov.hk/english/whatsnew/whatsnew_fstr/whatsnew_fstr_consult_paper.html
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fa/whatsnew_fa_adultmilkproducts.html
http://www.cfs.gov.hk/english/whatsnew/whatsnew_fa/whatsnew_fa_adultmilkproducts.html
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fa/whatsnew_fa_20061229a.html
http://www.cfs.gov.hk/english/whatsnew/whatsnew_fa/whatsnew_fa_20061229a.html
http://www.codexalimentarius.net/web/jecfa.jsp
http://www.codexalimentarius.net/web/jecfa.jsp

