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Heavy Metals in Dried Oysters

Reported by Ms. Joan YAU, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

Background

In December 2007, a local media conducted a
survey on heavy metals in oysters and dried oysters. It
was found that the cadmium levels of two oyster samples
from Lau Fau Shan were 2.68 ppm and 4.19 ppm
while the cadmium levels of four dried oyster samples
ranged from 2.37 to 4.4 ppm. The chromium levels
of the two dried oyster samples were 1.03 and 1.15
ppm. According to the Food Adulteration (Metallic
Contamination) Regulations, Cap. 132V, the maximum
permitted concentrations for cadmium and chromium in
oysters are 2 ppm and 1 ppm respectively. Questions
have been raised whether the levels of cadmium and
chromium in the dried oyster samples exceeded the legal

limits.

What are the International Practices
in InterRrehn? Maximum Pprmltted
Concentrations for Heavy Metals in Dried
Food?

Heavy metals and o number of environmental
contaminants are ubiquitous in the nature. While their
total amounts in food may not change upon processing,
their levels may be either concentrated or diluted. In
light of this fact, the Codex Alimentarius Commission
(Codex) has recommended in its General Standard
for Contaminants and Toxins in Foods that “in general
however, maximum levels should preferably be set for
primary agricultural products and may be applied to
processed, derived and multi-ingredient foods by using
appropriate factors” to take into account the effect of
processing.  This approach has been adopted by
countries including Australia and member countries in
the European Union, and is considered reasonable and
scientifically sound from both risk assessment and risk
management perspectives.

In other words, when interpreting the laboratory
result, an appropriate factor has to be applied to the test
result wherever indicated so as to obtain the “original”
level of the contaminant present in food before processing
that the relevant legal limits are set against.

How Can We Derive the A'pﬁropriate
[_c:c!o? for Comparison with the Legal
imits?

The “original” level of a heavy metal for a processed
food which has been dried, dehydrated or concentrated
prior to drying, dehydration or concentration can be
determined using the following formula:

EMIRYELRS
BRAMEEMNLERER
Laboratory result of the level
of the contaminant in a
processed food sample

‘ERRE

“Conversion factor”
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The “conversion factor” can be derived from:

(a) laboratory test result of water content of a food sample before and
after drying, dehydration or concentration; and / or

(b) generally accepted data (e.g. food composition database) regarding
the water content of the processed food and its unprocessed
counterparts.

Examples of conversion factors for selected dried groceries are illustrated

below:
INTAmI kA s B MT#ERTFAaR
Water Content in Water Content in
& Unprocessed State Processed State LMD
Conversion
Bt /5 I0ETERAE | 2/ 10ETERAE Factor
g9/100g edible portion (%) | g/100g edible portion (%)
#& Abalone 68.6° — 77 52 18.38 0.28-0.38
#ZE Mussel 7993 1563 0.24
=& Cuttlefish 7923_849b 2483 020-028
¥5 Oyster 8208-871°2 1310 015-021
mHE Scallop 8423 2742 022
#E2 Sea cucumber 77.13b 1893 028
fE7 Shrimp 7363-8062 138b_250¢b 023-035
if& Squid 8043-8220 2183 023-025
F#% Shitake mushroom 916%-0173 1233 _132"b 0.09-0.10
HE-H Black wood ear 89 gv 11491552 0.12

* “HIRRE

“Conversion factor”

ERIIR Sources :

100% - “MIBHKAPEE" (%)
100% - "Water Content in Processed State" (%) '

a. FRAEIRYA 32002 (China Food Composition 2002)

b. ASEAN Food Composition Table
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It is important to note that water content of a food sample before and
after dehydration may vary with a number of factors including species,
seasons, geographical locations, processing requirements, etc. Therefore,
direct laboratory analysis of the water content of food sample before and
after processing would provide a better estimate of the “conversion factor”.
If the “conversion factor” is derived from generally accepted data, the
trade should ensure that the data sources are accurate and reputable.

The Centre for Food Safety (CFS) has followed the above Codex’s
recommendation in assessing whether the level of heavy metal in a food
item has exceeded the legal limit. By applying the “conversion factors”,
the reported cadmium and chromium levels in the four dried oyster samples
are therefore within the legal limits in Hong Kong.

Can the Above Approach Ensure Safe Food Supply in
Hong Kong?

Legal limits stipulated in law are often confused with the respective
safety reference values such as the Provisional Tolerable Weekly Intake
(PTWI) established by the Joint Food and Agriculture Organization (FAO)
/ World Health Organization (WHO) Expert Committee on Food Additives
(JECFA). The law states the amounts of chemicals allowed in different foods
for monitoring and maintaining food standards. Consuming food products
with chemicals exceeding the legal standards does not automatically
imply that the consumer’s health is at risk. The CFS will take into account
the level of the contaminant in the food and the average quantity of the
food consumed when assessing the overall safety of the sample and the
associated health effects of the metals detected.

Advice to the Trade

The trade should ensure the foods they sell or import are fit for human
consumption and comply with the legal standards.



http://www.cfs.gov.hk/english/multimedia/multimedia_pub/files/FSF_2_2006-09-20_final_v2.pdf
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/files/FSF_2_2006-09-20_final_v2.pdf
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Table 1: Fish that can contain higher levels of mercury

R Swordfish | - &M

HEfA Marlin - 2R (&8 Alfonsino
Rieiam (F2A) @ fIIEEE - KR
Certain types of tuna, e.g. bluefin, bigeye
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Centre for Food Safety

The following article, being the fifth and last in this series on “Metallic
Contaminants in Food”, will focus on mercury. The various sources from which
people are exposed to mercury, as well as the measures that people may take to
reduce their exposure fo this particular metal will be discussed.

What is Mercury? Where does it Come from?

Mercury is a metallic element found at low concentrations in the earth's crust.
Pure mercury is shiny, silver-white and liquid at room temperature. Traditionally it
has been used to make products like thermometers, electrical switches, and some
light bulbs. Mercury exists in three forms, namely metallic (elemental), inorganic
and organic. Methylmercury, which is the most prevalent form of organic mercury,
is the most hazardous form.

Mercury can be released into the air and water as a result of volcanic eruptions
or weathering of rocks, as well as human activities such as combustion of fossil
fuels (especially coal), gold and mercury mining, electroplating, waste incineration,
efc.

How are People Exposed to Mercury?

People can be exposed to mercury in their occupational environment. In
addition, dental amalgam fillings, Traditional Chinese Medicines and cosmetics
are also possible sources of exposure to mercury. Diet, however, is by far the most
important source of exposure in most general public.

Mercury in fish

In streams, lakes and oceans, mercury can
be transformed by bacteria into methylmercury,
the most hazardous form. Methylmercury is
readily taken up by living organisms and
is passed along the microscopic plants and
animals fo larger organisms via the food chain.
It can accumulate in fish and bind tightly to
the protein in fish tissues, thus large predatory
fish such as swordfish, shark and marlin would
have a greater tendency to accumulate higher
amount of the chemical (Table 1). Fish is the major dietary source of mercury
exposure in humans. Cooking cannot reduce the concentration of mercury in fish
effectively.

HIEM Swordfish fillet

SIREIR—TE: AI2ERE A kind of alfonsino: Beryx splendens

What are the Effects of Mercury on Health?

Mercury and its compounds have no known physiological functions in
animals. Acute foxicity is often a result of occupational exposure, but that from
dietary exposure is rare. Exposure to high level of mercury can cause adverse
effect to the nervous system, especially the developing brain. Hence, developing
foetuses, infants and young children are more sensitive to such toxic effects.

The Joint FAO/WHO Expert Committee on Food Additives (JECFA) has
established Provisional Tolerable Weekly Intakes (PTWIs) of 5 pg/ kg bw/week
for total mercury and 1.6 pg/ kg bw/week for methylmercury, respectively. A
local study conducted in 2004 revealed that dietary exposures to total mercury
and methylmercury among secondary school students were below their respective
PTWIs, meaning that their dietary exposures to these chemicals were unlikely
to cause harmful effects. The food group "fish" was identified as the main
contributor (59% for both total mercury and methylmercury), followed by the food
group "seafood other than fish" (14% of total mercury and 18% methylmercury).
Swordfish was found to have the highest concentrations of both total mercury and
methylmercury.

Advice to Consumers

1. Susceptible groups such as young children, pregnant women and women



http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_07.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_07.html
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Photos of products that are affected by the recall (left to right): batch number B2 5 of the 340g cans of “Shanghai
Maling BE Pork Luncheon Meat &Less Sodium)”; batch number T12 10 of the 397g cans of “Maling Stewed Pork
Ribs”; and batch number M1 8 of the 198g cans of “Maling Pork Luncheon Meat”.

planning pregnancy should be careful in their selection of food, in
particular, they are advised to avoid eating large predatory fish.

2. Moderate consumption of fish is recommended as fish is a good
source of high-quality protein and omega-3 fatty acids.

3. Maintain a balanced diet and avoid overindulgence of food items
that may have high mercury contents (e.g. fish and shellfish).

Advice to the Trade

Obtain food supplies from reliable sources, and do not obtain fish
and shellfish from contaminated areas.

Bromate in Food

In early December 2007,

a Mainland authority detected
potassium bromate, a possible
carcinogen, in certain potato
chips imported from the USA
and Japan. However, bromate
was not defected in similar
- products from the same brands

EASHERNE R aE L e samp|ed by the Centre for Food

Bromate was not detected in the locally Safety locally.
sampled potato chips

Bromate was used in
treating flour in the past as they can improve the properties of dough.
International authority JECFA in 1988 opined that bromate should
not be present in food. However, low level of bromate used in flour
treatment was allowed provided that its level was not detectable in
the final product. With advancement in analytical techniques, it was
later found that residues of bromate could be present in the finished
product. Subsequently, JECFA concluded that it was not appropriate
to use bromate as flour-treatment agent. Therefore, bromate should
not be added into flour.

Food manufacturers and importers should source food ingredients
from reliable sources and should ensure that flour or flour products do
not contain bromates.

Nitrofuran, Malachite Green and Canned
Pork Products

In early December 2007, the Centre for Food Safety sampled
a number of canned pork products to examine for veterinary drug
residues. Out of 19 samples taken, two were found to contain trace
amount of a nitrofuran metabolite and one was found to contain
malachite green. Based on the levels detected, usual consumption
of the affected products is unlikely to pose significant health risk. The
distributors concerned had initiated recalls of the affected products.

Nitrofurans are a group of antimicrobial agents which can be
used as veterinary drugs. The main concern of nitrofurans in food is
that a type of nitrofurans may cause cancer in experimental animals.

Malachite green (MG) is a synthetic dye that can be used as
antifungal agent fo treat diseases in fish. Certain metabolites of MG
may persist in tissues for a long period of time. As MG is able to
cause cancer in experimental animals, food should not contain MG.

Food manufacturers and importers should source food ingredients
from reliable sources and should ensure that the food complies with
local regulations.

BEREETE—E8 (CIStE+TR) £ (=
Summary of Risk Communication Work (December 2007) Number
Ei/ BT 2EE
,ﬂpﬁ%% Incidents / Food Safety Cases 92
I{/E_EE%,E /AR EH# Public Enquiries 136
Summa ry Of ¥R 5 Trade Enquiries 183
Risk Communication Work £YHEF Food Complaints 286
BB/ B/ A/ e 64
Educational Seminars / Lectures / Talks / Counselling
LEEI YR 2R OHERIEAE 21
New Messages Put on the CFS Website
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http://www.cfs.gov.hk/english/whatsnew/whatsnew_fa/whatsnew_fa_36_recall_of_canned_meat_products.html
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fa/whatsnew_fa_36_recall_of_canned_meat_products.html
http://www.cfs.gov.hk/tc_chi/whatsnew/whatsnew_fa/whatsnew_fa_37_recall_of_luncheon_meat_with_MG.html
http://www.cfs.gov.hk/english/whatsnew/whatsnew_fa/whatsnew_fa_37_recall_of_luncheon_meat_with_MG.html

