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Radioactive Contamination and the Food Chain

Reported by Ms. Shuk-man CHOW, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

The damage caused by the massive earthquake
on 11 March 2011 to the Daiichi Nuclear Power Plant
in Fukushima, Japan has led to continuous release of
radioactive materials to the surrounding areas. Subsequent
to the detection of radioactivity in food produced in Japan
and neighbouring areas, concerns have been raised over
the possible contamination of our food supply. In this article,
we are going to discuss how radioactive contamination
may affect our health through the food chain.

Radionuclides of Health Concern

Foods may be contaminated by radioactive materials
released from nuclear accidents and emergencies. The
impact on food will depend upon the types of radionuclides
released and the amount of radioactivity deposited or
present in food. Of the different radionuclides released,
radioiodine (I-131) and radiocaesium (Cs-134 and Cs-137)
are the main radionuclides presenting health concern.

131 is distributed over a wide area, found in
water and on fresh produce and is rapidly transferred
from contaminated feed into milk in the initial phase of
contamination. If radioiodine is breathed in or swallowed, it
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decay to 1% of its
original radioactivity
(Figure 1).

In contrast to radioiodine, radiocaesium has a long half-
life (Cs-134: 2 years, Cs-137: 30 years). Radiocaesium
can linger in the environment for many years and continue
to present a problem for food and food production. It may
have long term impact to human health. If radiocaesium
enters the body, it is distributed fairly uniformly throughout
the body’s soft tissues such as muscle tissues, increasing the
risk of cancer.
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Probable Routes of Exposure in Hong Kong

From the experience of the Chernobyl nuclear power plant accident in
1986, agricultural products, animals and water bodies were contaminated
mainly by surface deposits of radionuclides, primarily radioidine, in the
initial release of radioactive materials. After the early phase of direct
deposit, the accumulation of relatively persistent radionuclides in food
became increasingly important. Foods collected from the wild, such
as mushrooms, berries and game meat continued to be a radiological
problem and high levels of radioactivity have persisted for more than
two decades. In the long term, Cs-137 in milk and meat and, to a lesser
extent, in plant foods and crops remain the most important contributors to
human internal dose.

In Hong Kong, we may be exposed to radioactive materials released
from the damaged Japanese nuclear plant through the ingestion of
contaminated foodstuffs. Due to the long distance from Japan (more than
3 000 km), the released radioactive substances in the plume will be much
diluted when it reaches Hong Kong, produce grown locally is not likely
to be significantly contaminated by deposits of the radioactive fallout.
However, depending on the concentration of radioactive materials in
the atmosphere and amount of deposition, minute amount of radioactive
caesium and iodine might be found in produce grown in neighbouring areas
of Japan. Moreover, the accumulation of some persistent radionuclides in
food produced in areas near the affected nuclear plant is of concern.

Food Safety Control

In view of the radiation leak at the Fukushima nuclear plant, the Centre
for Food Safety (CFS) has stepped up surveillance at both the import and
retail levels for food imported from Japan. Other than the detection of
excessive radioactivity in three vegetable samples on 23 March 2011,
which led to the issuance of a prohibition order to control import and
supply of food from five prefectures in Japan, no unsatisfactory results
have been detected. On the other hand, radioactivity of food produced
locally or imported from areas other than Japan is being monitored through
CFS’s routine surveillance programme. Information obtained so far did
not suggest that is an area of concern. With effective measures in place,
foodstuffs available on market are not likely to be contaminated with high
level of radioactivity. The CFS will keep in view the latest development on
the issue and the information provided by the International Atomic Energy
Agency and the World Health Organization and consider updating
the prohibition order as appropriate. We will also continue to monitor
radioactivity in food imported from Japan.

Key Points to Note:

1. Theradionuclides presenting health concern are radioiodine
(F131) and radiocaesium (Cs-134 and Cs-137) which
have been covered by the CFS’s surveillance programme
on radioactivity.

2. With effective food control measures in place, foodstuffs
available on market are not likely to be contaminated with
high level of radioactivity.

3. CFSwillkeepin view the latest development on the issue and
consider updating the prohibition order as appropriate.

Advice to the Public

According to World Health Organization, minute amounts of
radioactive materials might be found in food produced in countries other
than Japan. The amounts detected so far were well below acceptable
levels and would not pose a health concern.

Advice to Trade

The trade is not recommended to purchase instruments for radiological
testing since professional expertise is required for proper testing and result
interpretation.
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Some dishonest vendors may dye white croakers (below) and sell them as yellow
croakers (above) for higher profit

We all know that using non-permitted additives in food is not allowed as they
may pose adverse effects to our health. However, for the permitted ones, which
are determined to be safe under stringent evaluations conducted by international
authorities, how can it still go wrong when they are used in food?

Right Chemicals on Wrong Food - Mislead Consumers

Most people choose food bearing alluring colours that appeal to their eyes.
We are not likely to buy fish or meat with darkened or pale colour as they do not
appear to be fresh. But what if the undesired colour is masked by some cunning
tricks with the use of additives such as sulphur dioxide and colouring matters, we
may be deceived.

No suphur dioxide is permitted in fresh meat

Sulphur dioxide is a multi-functional food additive of low toxicity. However.
for susceptible individuals who are sensitive to it, allergy-like symptoms may be
experienced. Sulphur dioxide is a permitted preservative and antioxidant in a
wide range of food. It can also brighten the colour of raw meat e.g. beef and
pork. The effect is particularly noticeable in meat that has been darkened over
time after oxidation. Some dishonest traders take this advantage to sprinkle
sulphur dioxide like magic powder to make the meat look fresher or even use it
in frozen meat to disguise them as fresh meat which can then be sold at a higher
market price.

Colouring matters are not allowed in fresh produce

Colour plays a distinguishing role in consumer perception of food. Colouring
matters are offen put into food to add or restore colour so as to make them more
aftractive and appetising.  Permitted colouring matters determined to be safe
can be used in a variety of food. However, some colouring matters may be
exploited. For instance, to boost sales, ponceau 4R, a type o?permiﬂed colour,
is misused in bigeye fish to make them look redder and fresher. Some dishonest
traders may even dye other types of fish e.g. white croakers with tartrazine and
sunset yellow FCF to imitate yellow croakers for higher profit!

Despite the safety of the permitted food
additives upon normal consumption in the
general population, the safety of consuming
staled or even spoiled food treated by them is
questionable. Legislation has been introduced
to prevent potential health threats they may
bring as well as protecting consumers from
possible deception. Under local regulations,
the uses of sulphur dioxide in fresh meat
as well as colouring matters in raw and
unprocessed meat, game, poultry, fish, fruit
and vegetables are strictly not permitted.

Right Chemicals at Wrong Level - Excessive Use

Food additives play an important role in providing safe food supply as well
as meeting consumers’ needs. However, some unscrupulous manufacturers add
excessive level of additives to disguise the properties of food e.g. make them
look nicer, tastier and have longer shel-ife so as to generate higher revenue.

Excessive use of sulphur dioxide in dried abalone is not appropriate

Sulphur dioxide is one of the commonly used additives in dried fruits
and pickled vegetables. However, the excessive uses of this additive have
occasionally been defected in different foods, not limited to dried fruits and
pickled vegetables but also dried abalone. In order to give expensive products
like dried abalone longer shelf-lives and more pleasing lighter colours, some
vendors use excessive levels of sulphur dioxide (some may even add several tens
of times more than the legal limit) in dried abalone.
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RRETMRERE  NEBEBRRHIS2ER uu/fﬁ% To safeguard public health, maximum permitted levels are set under specific
SEWIEE > BEBRMBETHERESFSE c 2R local regulation for some additives, making reference to the Codex Standard.
EEERINBIRER Y EEREMEESN » AT E ;/EU Not only the technological needs of using the additives have to be justified but
siEk, DREETRASERYPEIGNEHN S S the regulatory standards should also be complied with so as to ensure the intake
Z{ﬁ@ﬁ%é@%{g AN RER IR E B R R of ohdditives fr(}:m all focf)d cl;csies does not exgeed the iofce;y r;iefczlxenc? values.

=+ 7 . Furthermore, the use of additives in accordance wit 00 anuracturing
eRAMA - AR MBEEIF R RN R ES Practice (GMP) i.e. only the minimum amount is added to achieve the desired
technological effect should be followed.

& R DN B AV R ER Key for the Use of Additives
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i{% Biﬁ%ﬁ%@ ﬁ%%%@ i ﬁ@ﬁi\qﬁ’bﬁ% To protect food safety and consumers’ right, the CFS is vigilant of improper
AEEANE @EE RYAINBNIER - ETRVESRET  yses of food additives. Food Surveillance Programme is in place to keep a
g BmYBRE—HE& - close watch of the problem.

i %ﬁt RYEXEETZREEHRYANE All'in all, it is the responsibility of the trade to exercise due care in using
FZ =T “EEERYPEABEESEMNEE RN food additives; right chemical for right food at right level is always the key to

m . pheLEEAE | their appropriate use!
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RIEELERERLHWER > -ES According to the Centre for Health Protection, a total of 35 outbreaks of

Food Incident _ — , A4+ calcium oxalate food poisoning were recorded from January 2008 to April
Highlight A "“')?ﬁi%_ﬁg A AR Z'S/%/_: 2011, involving 49 affected persons. Watercress, Chinese kale, lettuce, spinach
AIREERSHHENRYTSER - and Chinese boxthorn were the vegetables identified to be associated with the

HEANBRAIN - SENRFEERD LRNGERBEFR * 75 calcium oxalate food poisoning this year. As these vegetables are unlikely to

3N A N SEEMMLE c ARERRESATS =2 4% contain high level of calcium oxalate raphides (i.e. needle-shaped crystal), it
g B p b

SO, MERELEE SR/ NE S ERRITS SEpfg  Wos suspected that the vegetables might have been mixed with small amount of

4 o calcium oxalate raphides-containing plants accidentally.

e . Oxalates are found in some fruits and vegetables, such as starfruit, rhubarb,
KRR GRSEERE - flanigtk ~ K= ~ AL ~ beetroot, spinach and amaranth. Oxalates are in many forms. Calcium oxalates

EHEEEH BREELEME - ERGHIHA « BEIPHR  may be in the forms of needles, clusters or crystal sands. When they exist in
SEes K EITEE TR E ISR A SR AR ERELE - 2|# needle shape, they penetrate the skin and mucous membranes more readily and
R o TR A Y DA S S AT 4 S B o cause irritation. A wild plant elephant ears (Giant Alocasia) is known fo contain

calcium oxalate raphides.

\ REERABRSFHANRYTSERBERT  BRE According to the affected persons of suspected calcium oxalate food
REFESHE D“Bgﬁi%ﬁﬁﬁﬁﬁﬁﬁﬁhﬁm » HEESEIBAR  poisoning cases, their commonly reported symptoms matched the ones described

) 7= LERF AR 15 BR 17 A o Ayt < in literatures, which included numbness and burning sensation of the tongue,

IELEA I ER X I a EZN L g 9

SR o BIINEED Hiﬁ&ﬁi‘}ﬁ R mouth and lips, swelling of tongue or lips. Furthermore, some patients reported
“ gastrointestinal ~ symptoms,

B IR B R such as nausea, abdominal
B4AE S E Ny h pain and diarrhoea as well.
 ERANETE To prevent calcium
AN T PR 2 B oxalate food poisoning, it is

advised that the trade shall
not use the leaves of Giant
Alocasia fo cover vegetables
during fransportation and
processing as it is not an

LIS 3 % B & i
% RAEERE
R E - R
#E . ABETH

e : appropriate practice, and
RIE ] Bﬁi = o -~ — consumers shall purchase
BUE 8 % B xR gﬁi - e d vegetables  from reliable
BERARRBBRE . suppliers, wash vegetables
R EARIEY) o LB F EEERENMEL TS BEE thoroughly and remove any
Covering vegetables with leaves of Giant Alocasia Leaf of Giant Alocasia plants mixed with the edible
is not an appropriate practice vegefobles.
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Summary of Risk Communication Work (April 2011) Number
>
mpﬁ1§E M/ BYZLZEMEZE Incidents / Food Safety Cases 69
__Bfm
I’f = AFEFA Public Enquiries 140
Summary of 587 Trade Enquiries 239
Risk Communication Work A Food Complaints 273
HERMNPRESR Rapid Alerts to Trade 25
HHBEMRYER Food Alerts to Consumers 0
BB SRR/ B/ e "
Educational Seminars / Lectures / Talks / Counselling
FERIeYZ2PORERNHRE 54
New Messages Put on the CFS Website
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