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Leanness-enhancing Agents in Pork

Reported by Dr. Geraldine LUK, Veterinary Officer,
Veterinary Public Health Section,

Centre for Food Safety

Background

In mid-July 2007, two shipments of pork from the United
States were rejected by the Taiwanese health authority, as
the pork was found to contain a non-permitted leanness-
enhancing feed additive, ractopamine, which is a beta-
adrenergic agonist (B-agonist) that can promote growth and
muscle leanness in certain food animal species.

Increasing consumer demands for high quality lean
meat in recent years and the aim for maximising productivity
have driven the pig farming industry to constantly improve
their existing farming practices, which may include the
addition of growth-promoting agents such as hormones,
antibiotics and B-agonists in the animal feeds.

Why are Veterinary Drugs Useful in Food Animal
Production?

The development of human pharmaceutical medicines
has been accompanied by a similar
expansion in the development
and the range of pharmaceutical
products available to the veterinary
profession for the treatment and
control of animal diseases, such
as bacterial infections, parasitic
and fungal diseases. Their use
is essential for the health and
welfare of food-producing animals.
Intensive animal farming has led
to a substantial increase in the use
of veterinary drugs and growth
promoters over the past decades.

As with human medicines,
veferinary drugs have to undergo
extensive evaluations for efficacy
and safety to ensure that they are
both effective and safe to use. A
range of veterinary drugs is allowed
to be used under prescribed
conditions in rearing food animals.

What are B-agonists?

B-agonists are a group of synthetic compounds that
share some similarity in their chemical structures. According
to the slight differences in their structures, they are classified
into five different sub-groups. Clenbuterol, ractopamine and
salbutamol are some of the examples of B-agonists.

When B-agonists are used over a prolonged period,
up to three to four months, they can promote growth and
increase muscle leanness by inducing a redistribution of fat
to muscle tissue in certain food animal species such as pigs
and cattle.

What are the Health Concerns Regarding B-agonist Residues
in Food?

Inappropriate usage of B-agonists may leave residues in
edible tissues that are of health concern for consumers. For
instance, acute poisoning can occur in humans as a result of
consumption of meat or offal which contains high levels of
clenbuterol. As clenbuterol is heat stable in edible tissues,
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ordinary home cooking methods such as boiling, roasting, frying and microwaving
cannot eliminate its residues. The symptoms of clenbuterol poisoning are rapid heart
beats, dizziness, headache, nervousness, tremor and blood pressure changes. People
with heart disease and blood pressure disorder are more likely to be affected.

There were a number of clenbuterol poisoning cases in Hong Kong between 1998
and 2002, most were related to the consumption of tainted offal, in particular the lungs
and livers from pigs. Acute cases of clenbuterol poisoning, however, are rarely seen in
recent years.

What are the Differences between Ractopamine and Clenbuterol?

As compared with clenbuterol, ractopamine has a much shorter half-ife in blood.
In addition, it is more readily inactivated in the liver, eliminated faster and has lower
potential for bioaccumulation in general. When administered orally to a number of
animal species, ractopamine is more rapidly absorbed and rapidly excreted with very
low level of tissue residues. The food safety concern for ractopamine is rather low.

Clenbuterol is not permitted for use in food-producing animals in Hong Kong and
in most other countries. Whilst ractopamine is not permitted for use in food-producing
animals in Mainland China, Taiwan, the European Union countries and some others,
it is approved to be added to animal feeds to promote growth at the recommended
concentrations in some countries such as the United States, Canada, Australia, etc.

Are Alternative Methods Available to Improve Quality of Pork?

Genetic selection for improved meat quality can be achieved by selective breeding.
Although the process is relatively slow, the improvements are permanent, cumulative
and sustainable, and therefore cost-effective.
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Summary of
Risk Communication Work

Cap 132AF forbid the sale of tainted meat
or offal thereof. The relevant legislations have become effective since 31 December

2001.

In the local slaughterhouses, mandatory pre-slaughtering testing of all pig
consignments is in place. Those consignments of pigs found to have positive results
are humanely destroyed. An average of over 60 000 urine samples are tested every
year. The relevant statistics are shown in Figure 1. There is also a comprehensive
food surveillance programme for pork and pig’s offal. Samples of pork and pig's offal
are taken regularly from fresh provision shops and market stalls for testing of specified
chemical residues.

Advice to the Trade and Consumers

The trade should obtain their supply of pigs, pork and pig’s offal from reliable
sources whilst the consumers should purchase pork or pig’s offal from licensed and
reliable meat shops.

EREETE—EB (CTTtENA)
Summary of Risk Communication Work (August 2007)

Fi/ R E2EZR 77
Incidents / Food Safety Cases

B

Number

AFREH Public Enquiries 247
B FF Food Complaints 443
BB R/EH/ B/ e i 1071
Educational Seminars / Lectures / Talks / Counselling

FEE YL OEERERE 20

New Messages Put on the CFS Website
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Industrial discharge, exhaust from vehicles, volcanic activities, natural erosion from soil and agricultural chemicals
are sources of metallic contaminants, which can in turn contaminate food crops, fish and shellfish.
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Overview of Metallic Contaminants in Food

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

Centre for Food Safety

Introduction

Many different types of metals and metal compounds exist naturally in
the earth’s crust. Human activities, geological activities and other forces of nature
may bring metals up to the surface and can increase the chance of human exposure
to metallic contaminants. The history of such exposures goes back to pre-historic
time, when humans were exposed to heavy metals via food and water in areas
where the levels of heavy metals in the environment were naturally high. More
recently, humans are exposed to metals as environmental pollutants from industrial
or other human activities via food and water, among other things. This article is the
introduction of a series of five articles on metallic contaminants in food.

Metallic Contaminants that are of Particular Concern in Human
Diet

Four metals, namely lead, arsenic, cadmium and mercury, are of particular
concern in food because of their toxicity, especially for long term (chronic) intake
since they may accumulate in the body and cause organ damage particularly to
susceptible groups such as foetuses and young children. Although acute poisoning
from these metals is possible, it is more likely that it happens through non-food
route. Each of these metals also forms numerous compounds with other elements,
which vary in properties and levels of toxicity to humans when ingested. Other
than through exposure in workplace, some of these metal contaminants enter our
body mainly through the food we eat while others mainly enter our body through
other means like from the air we breathe or from direct skin contact. We have
reasonably good knowledge of the properties of these metallic contaminants as
they have been evaluated by international authorities and safety reference values
have been established.

Sources of Exposure to Metallic Contaminants

Of these four metals, lead can enter the body via a number of media
including air, soil, water and food. Tobacco smoking, use of leaded petrol in
vehicles, lead water pipe and leaded food can solder are reported to be major
sources of lead exposure. Lead can be left on the surface of vegetables and/or
absorbed into vegetables and cereals in areas where lead particles in air are
deposited, and it can also bioaccumulate in aquatic food animals like shellfish and
in offal of land animals.

Mercury exposure is also not limited to food. Besides diet, mercury
exposure can occur through dental fillings that contain mercury compounds,
occupational exposure and herbal medicines. Most dietary exposure is in
the inorganic form. However, some large predatory fish like swordfish may
bioaccumulate the more toxic organic form, methylmercury, in significant quantity.

Arsenic exposure occurs mainly through consumption of aquatic food,

especially shellfish and

— animals that feed from the

~ bottom of the sea. Trace

amounts of arsenic may

also enter food plants

through the application

of agricultural chemicals

like fertilisers, which may
contain arsenic.

Cadmium exposure
occurs  mainly through
the diet. Food crops
that are polluted through
contaminated  soil  or
water may contfain high
concenirations of the
metal. Crustaceans,
molluscs and kidneys of
food animals are other
possible dietary sources
of cadmium, as they are
more likely to accumulate
the metal.

As these mefallic

contaminants  of food

may come from many different sources, it is more efficient to control contamination
from these sources like the farms or factories that produce the pollution.
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Differences between Food Additives and Metallic
Contaminants

The general public are often confused about different
chemicals present in food. Food additives and metallic contaminants are

Platform o two distinct types of chemicals. The major differences are summarised
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R¥&EME EBSEM Food Additives | Metallic Contaminants
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e AN 7 arfe > DUas s pliEs Saf Safety often evaluated | Safety often evaluated b
AR R+ fbZRIFBERA e\?alel%tion ; ﬁ\?’er?ncef?o?'l‘éa v inc:er'r?act)ioiglec\llgiﬁgriﬁes 4
authorities before being | to minimise excessive
(F:l o(\:lwed to be used in ex}f)osure rom food and
SR |R#NELNEE EAEATHER T RERE > OTer sourees
Allowable Sufficient for the As low as reasonably
concentration | technological purpose | achievable

AR B gz 15 e

EBSAYBEENSASENRY T AeRREELERYMBE

BA - REBERERTIRLELZR -

<

RYWEREE

Food Incident
Highlight

AEBAPHBERSEN

NBTA » NEBERE  AMNZ
MBS EETH—EFRE > X
BARBNEORREBEFEED » |
LRBRNZ R _REREGHTEY)
M —EAMRARZ B AE 52 EERARMEPN M THE
EX[= ©

EENEA T EREARRE  ABEEEBPERLE -
ENRELEBRNZR_AE - AIRTZE(E R - BRI RIBEE
SFEHTHERBGRBNRAE - LLRESNEIEANERHA
{EREBRE - HRNELE R ARKRERBAERER  HiktE
ERVEAES - RYSELER SN EEZHIEEENE
SRR EHBLRARNRRE - giikETIEEAR MR
AENSEISEMS @ —MERBES O H @RS
Rk o

KRYMZE2HO—EREIRYDPERSRYNHEE » WEBE
ERUBENBBTKETHNERSRY) - BFEEHE - £
ZRBE HEEARFHUERE - LeRERIBERYMAE

BASRY) ©

IMHEPHSERER

NAHA - MERKEEE
ARNEBAIREESE KRR
AMBEREOWHIEMS - N - W
HEMREKTER  AEERN
EEHRES -

SERERASIEEE KRR
(RBRAFFEMENEK) - LE AR
ERAENEREREESY(H
WGET RIEE)ER - 2E10E
T00EMEERESIBURR - TE

KERUZBERNRAZERE
BRNBEYNK  LEEHBENTEE
BRGEMA - LES RIIEHNRMEDE - £MHRE - LIAX
BRYMBEAESENRLAR - EE ARG HBEKRER » 2
g~ BB ROSKIEM - BENEHMAFR - ELRBIEL
E - REMRENRFEMAS LERHKE - WHASIBIET °

MREERNEERYP - BXERT ° i - TEBEMRE
FMERRRAER - DIBRREREDRER -

ANEK:]
Baby Carrots

Risk Reduction Measures

Since mefallic contaminants exist in a wide variety of food,
maintaining a balanced diet is the most effective way to avoid excessive
exposure to metallic contaminants from a small range of food items.

Organic Contaminants in Local Mussels

In late August 2007, the local media reported, based on a study
conducted by several research institutes in Asia, that mussel samples collected
from Hong Kong coastal waters contained organic contaminants including
dichlorodiphenytrichloroethane (DDT), chlordane, polychlorinated biphenyls
(PCBs) and polybrominated diphenyl ethers (PBDEs). The level of DDT detected in
one local sample was reported to be the highest in the Asian cities studied.

DDTandchlordane
are organochlorine insecticides that
have been banned for agricultural
use in Hong Kong for years. PCBs
and PBDEs are industrial chemicals
being used as insulating fluids and
coolantsin electrical equipment, and
flame retardants in polymer resins
and plastics, respectively. As these
organic compounds are persistent
in the environment, they tend to
concentrate along the food chain.
The main concern of their presence
in food is their cancercausing
= potential or adverse effects on the
nervous system. For the reported levels of contaminants in
the local mussel samples, normal consumption is unlikely to
pose immediate health risks.

Mussels

The CFS has been attending to organic contaminants in food and
monitoring them (including DDT, chlordane and PCBs) in aquatic products under
the food surveillance programme. The public is advised to maintain a balanced
diet to avoid excessive exposure fo contaminants from a small range of food.

Shigella in Baby Carrots

In mid-August 2007, a recall of baby carrots was initiated in Canada
and the United States, as the product concerned might be contaminated with
the bacteria Shigella. The “Sell By” dates of the product, however, had already
expired by the time the recall was announced.

Shigella can cause a disease known as shigellosis or bacillary
dysentery. Humans and the higher primates (e.g. monkeys and chimpanzees) are
the hosts for the bacteria which have an infective dose of as low as 10 to 100
organisms. Infection may occur after ingestion of faecal contaminated food or
water as well as from person fo person. Food items implicated in past disease
outbreaks include salads, raw vegetables, and cold cooked food that has been
contaminated by food handlers. Individuals who are infected with Shigella may
suffer from watery diarrhoea, fever, abdominal pain and nausea or vomiting. The
stool may contain blood and mucus. The symptoms can be more severe in young
children, the elderly and people with weakened immune system, and may even
cause deaths.

The public is advised to wash hands properly before eating or handling
food. Washing and cooking vegetables thoroughly before consumption can
effectively reduce microbiological risk.
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