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Hairy crabs with dioxins and dioxin-like polychlorinated biphenyls

exceeding CFS’ action levels
- Frequently Asked Questions -
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What are dioxins and dioxin-like polychlorinated biphenyls
(DL-PCBs)?
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Dioxins are a group of polychlorinated aromatic compounds. They are
ubiquitous in the environment, occurring naturally (e.g. volcanic eruptions
and forest fires), and as by-products of combustion (e.g. waste incineration)
and various industrial processes (e.g. production of chemicals, chlorine
bleaching of paper pulp and smelting). In contrast, PCBs were manufactured
in the past for a variety of industrial uses such as electrical

insulators or dielectric fluids and specialised hydraulic fluids.

TR IR S SR EEARIR R ?

What are the main sources of dioxins and DL-PCBs?
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Dioxins and DL-PCBs are lipophilic and persistent in the environment.
Hence, they tend to accumulate in fatty tissues and are passed up the food
chain from other living organisms to humans. Different dioxins and DL-
PCBs have different degree of toxicity. Of all types of related compounds
identified, the most toxic one is 2,3,7,8-tetrachlorodibenzo-para-dioxin
(TCDD).
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Production and use of PCBs have been banned by most countries since 1970s.
However, PCBs can still be released into the environment from improper
ways of burning wastes and poorly-maintained waste sites that contain PCBs.
Once released into the environment, they contaminate soil and aquatic
sediments leading to bioaccumulation and biomagnification of PCBs through
food chains.
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Dioxins and DL-PCBs would concentrate in the fatty tissues of meat, poultry
or seafood, and animals with a longer lifespan may have a higher potential
accumulation of dioxins and DL-PCBs in their fatty tissues. Foods of animal
origin such as meat, dairy products, eggs and fish tend to have higher
concentrations of dioxins and DL-PCBs.
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Some dioxin-related food crisis occurred in overseas countries have raised
considerable public attention and concern. In Hong Kong, the situation of
dioxins in foods has been closely monitored by the Food and Environmental
Hygiene Department.
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What are the sources of human exposure to dioxins and DL-PCBs?
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Sources of human exposure to dioxins and DL-PCBs include food intake,
drinking water, air inhalation and skin contact. Dietary intake is by far the
most important exposure. Fatty foods such as meat, poultry, seafood, milk,
egg and their products are the major dietary sources of dioxins and DL-PCBs.
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For aquatic animals, body parts which naturally have a higher content of fat
may also contain a higher amount of dioxins and DL-PCBs. For example,
fish livers and brown meat (includes gonads, livers and digestive glands) of
crabs are known to contain higher amount of dioxins and DL-PCBs.
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What are the health effects of dioxins and DL-PCBs?

NFFATES M, (PIAIFESEREE T e TR EIMR ) i AKE eI
ISR 2 G - M5 [REVESE ~ S B OE RS
% o BRI ERT SO AT IE R Rk 2 SR | Ry NIHHVEE
Py o R ITHR A NETOR R S SR G BRI R - ETET)
FE ~ WINLARSUEE B THERGHIIRE - —LEoe /Rt IEyoN] I
SRS G AIEPRIE ~ FRHREDRE R R IR AT -

Accidental exposure to large amount of dioxins and DL-PCBs (e.g. in
occupational settings or following industrial accidents) could lead to the
development of chloracne, skin rashes, skin discolouration and excessive
body hair. The International Agency for Research on Cancer (IARC) has
classified the dioxins and DL-PCBs as human carcinogens. Long-term
exposure to dioxins and DL-PCBs is linked to impairment of the immune
system, reproductive function, endocrine system and the developing nervous
system. Associations with diabetes, thyroid dysfunction and heart

diseases in humans have been reported in some studies.
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How to determine the levels of toxicity of dioxins and DL-PCBs in




food?
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Different dioxins and DL-PCBs exhibit different toxicity levels. The
concentration of dioxins and DL-PCBs was expressed as the toxic equivalent
(TEQ) and was calculated by summing up the contribution from each
chemical. A TEQ was calculated by multiplying the concentration of

the chemical with its corresponding toxic equivalency factor.
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How does the Center for Food Safety assess the dietary exposure to
dioxins and DL-PCBs of the Hong Kong population?
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In December 2011, the Centre for Food Safety released the first report under
the First Hong Kong Total Diet Study which studied dioxins and DL-PCBs
in food. The report concluded that the dietary exposures to dioxins and DL-
PCBs were 21.92 and 59.65 pg TEQ/kg bw/month for average and high
consumer of the population, respectively, which were lower than the PTMI
(i.e. 70 pg/kg bw/ month). Therefore, the general population was unlikely to
experience major undesirable health effects of

dioxins and DL-PCBs.
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Since dioxins and DL-PCBs are ubiquitous in the environment and in
the food chain, what levels can be regarded as unsatisfactory? What




are the standards?
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In Hong Kong, the situation of dioxins and DL-PCBs in foods has been
closely monitored by the Food and Environmental Hygiene Department.
After considering international practices and local dietary habits (i.e. edible
portions of crabs include brown meat and white meat”), the Center for Food
Safety established action level for the sum of dioxins and DL-PCBS as 6.5
pa/g wet weight in edible portions of hairy crabs.

“brown meat includes gonads, livers and digestive glands and white meat includes muscle meat from
appendages of the crabs.
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It should be noted that for individual foods, the exceedance of action levels
of dioxins and DL-PCBs does not imply immediate health risks.
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What are the standards for dioxins and DL-PCBs in food elsewhere?
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At present, the Codex Alimentarius Commission (Codex) has not
established maximum limits for dioxins and DL-PCBs in foods.
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For Chinese Mainland, there is no Guobiao (GB) or action level on dioxins
and DL-PCBs.
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The European Commission has established maximum levels for dioxins as
3.5 pg/g wet weight and sum of dioxins and DL-PCBs as 6.5 pg/g wet weight
in muscle meat of fish and fishery products (including crabs). In case of crabs,
these standards apply to muscle meat from appendages and abdomenonly.
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In Taiwan, maximum levels in fish and other aquatic animals as well as their
products for dioxins and sum of dioxins and DL-PCBs are 3.5 pg/g wet
weight and 6.5 pg/g wet weight respectively. In case of crabs, the maximum
levels apply to the entire edible parts of the animals (including internal organs
of crabs such as crab roes and hepatopancreas).
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Why “long-term exposure” is used to assess the health risks associated
with the dietary exposure to dioxins and DL-PCBs?
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In general, some foods may contain dioxins and DL-PCBs; however, the
concentrations will not cause acute adverse effects. Nonetheless, dioxins and
DL-PCBs are lipophilic and persistent and tend to accumulate in fatty tissues.
They may have adverse effects on human health in the long-term. When
establishing the health-based guidance value (e.g. Tolerable Monthly




Intake) for the contaminants, the Joint Food and Agriculture Organization /
World Health Organization Expert Committee on Food Additives (JECFA)
has taken experimental data on long-term intake of these contaminants into
consideration.
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If the levels of dioxins and DL-PCBs in food exceed their corresponding
action levels do not represent an immediate health hazard, then how
could the risks of the concerned foods be assessed?
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As regards chronic health effects, the Joint Food and Agriculture
Organization / World Health Organization Expert Committee on Food
Additives (JECFA) have established a Provisional Tolerable Monthly Intake
(PTMI) of 70 pg WHO-TEQ/ kg bw per month for dioxins and DL-PCBs.
PTMI is the amount of a toxic substance, expressed on body weight basis,
which an individual may ingest monthly over a lifetime without appreciable
risk to health. It takes the accumulation of the toxic substance in the body
into consideration and stresses on lifetime exposure. Occasional short-term
exposure above the PTMI would have no health consequences provided that
the average intake over long period is not exceeded.
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However, if the dietary exposure to dioxins and DL-PCBs persistently
exceeded the above health-based guidance value for prolonged period, the
adverse health risk associated with the pollutant could not be excluded.
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As regards the detection of dioxins and DL-PCBs in the samples of hairy
crabs, how does the Centre for Food Safety assess the risk of eating the
concerned hairy crabs?
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The two hairy crab samples collected at import level were detected with
dioxins and DL-PCBs at levels of 11.7 and 40.3 pg/g TEQ.
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Risk assessment on the sample with a higher level of dioxins and DL-PCBs
indicated that consumers are unlikely to experience immediate adverse health
effect or acute toxicosis upon usual consumption.
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Regarding chronic toxicity, the Joint Food and Agriculture Organization /
World Health Organization Expert Committee on Food Additives (JECFA)
has established a provisional tolerable monthly intake (PTMI) of 70 pg/kg of
body weight (bw) / month TEQ.
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After taking the background exposure level into account, risk assessment on
the sample with dioxins and DL-PCBs at 40.3 pg/g TEQ showed that average
consumers of 60 kg body weight can consume 14 hairy crabs (4 taels/pcs) in
the hairy crab season in a year without reaching the PTMI. In the case of high
consumers, their dietary exposure would exceed the PTMI




if they consume 3 hairy crabs (4 taels/pcs).
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It should be highlighted that the transient excursion above the PTMI would
have no health consequences provided that the average intake does not
continuously exceed the health-based guidance value. Also, mere exceedance
of action levels of dioxins and DL-PCBs in a food sample does

not necessarily imply acute health risk.
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How can the dietary exposure to dioxins and DL-PCBs be reduced?
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Prevention and reduction of human exposure should be done through source-
directed measures. International efforts in the reduction of dioxins and DL-
PCBs emission and their subsequent contaminations of food are essential to
reduce the dietary exposure to dioxins and DL-PCBs of the population.
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The public is advised to trim fat from meat and consume low fat dairy
products. The public is also advised to have a balanced and varied diet which
includes a wide variety of fruit and vegetables so as to avoid excessive
exposure to dioxins and DL-PCBs from a small range of food items. As fish
contain many essential nutrients, such as omega-3 fatty acids and high
quality proteins, moderate consumption of a variety of fish is
recommended.
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The developing fetus is most sensitive to dioxin exposure.
Newborn, with rapidly developing organ systems, may also be
more vulnerable to certain effects. Pregnant women and lactating
mothers can pass the contaminants to their unborn and nursing
babies. According to World Health Organization, the above
mentioned long-term strategy to reduce body burdens is probably
most relevant for girls and young women to reduce exposure of
the developing fetus and when breastfeeding infants later on in
life. Pregnant women, lactating mothers and children should also
pay particular attention to the relevant dietary advice.
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