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Glycidyl Esters, a Harmful Substance,

in Refined Fats and Oils

Reported by Mr. Arthur YAU, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Background
On 16 April 2018, a local organisation published an

article on the result of its study on butter, margarine, fat
spreads and shortenings in Hong Kong, which revealed
that glycidyl esters (GEs) were found in most margarine, fat
spreads, fat blends and shortenings samples, and were not
defected in all butter samples. This article aims to discuss
how GEs are formed in some fats and oils, the health effects

and what is being done on the issue internationally.
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Butter versus Margarine and Fat
Spreads

Butter is a fatty emulsion derived through physical
separation of fat from milk, where no refining is
required. On the other hand, margarine and other
fat spreads are spreadable fat emulsions that remain
solid at room temperature. They can use many
different types of refined fats and oils as ingredients,

which may contain GEs.
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Figure 1: Refining of edible fats and oils.

What are GEs?

GEs are process contaminants which are found in
refined fats and oils. They also appear in food that contains
these refined fats and oils. When fats and oils undergo the
deodorisation step during the refining process (see Figure 1),
some of the chemical precursors that are naturally present
in the crude oil can react with other compounds in oil at

temperatures in excess of 200°C. This issue is of particular
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concern in certain types of vegetable fats and oils (e.g. palm oil) which has higher
levels of the precursors than other oils, where more GEs can be formed when the right
conditions are met during refining.

GEs are broken down during digestion, after consumption resulting in an almost
complete release of glycidol. Glycidol is a genotoxic carcinogen and it is best to keep
the level of GE in food as low as reasonably achievable. There are possible measures
that can reduce the level of GE during various states in oil production. In fact, fats
and oils should be part of a healthy diet as they are essential in the absorption of

fatsoluble vitamins. The contribution of fats and oils to energy intake should be kept

within 20 to 30%, and among them, less than 10% of energy intake should be from

saturated fat in a healthy diet. In practice, we should eat less fats and oils as far as

possible with reference to the food pyramid.

International Developments in Standards and
Preventive Measures

Currently, the Codex Alimentarius Committee (Codex) has not set any maximum
levels for GEs in food. The European Union has recently, in February 2018, set
maximum levels for GEs at up to 1000 pg/kg (expressed as glycidol) in specified

foods, including vegetable fats and oils.

On the other hand, the Codex is developing a Code of Practice (CoP) in reducing
the levels of GEs and 3-MCPD esters in food, which is expected to be finalised by
2020. Although the CoP is still under development, it currently focuses on reducing
the precursors in the formation of GEs in fats and oils through selection of varieties
of oil crops that contain less GEs precursors, selection of fertilisers with less chloride,
harvest at the right maturity to avoid excessive breakdown of lipids, and the use of
right processing parameters (e.g. lower temperature during deodourisation during
refining of edible oil), etc. The Codex reported that it may be better to remove the
precursors to GEs at earlier stages of processing than just focusing on the oil refining
process. The Centre for Food Safety will keep monitoring the development of the CoP

closely and update the trade accordingly.

Key Points to Note:
1. GEs are process contaminants that are formed during the refining of

certain vegetable oils.

2. The levels of GEs can be reduced through different approaches ranging

from farming practices to processing parameters.

3. The intake of GEs should be kept as low as practically possible.

Adyvice to Trade:

e Take adequate precautions to ensure that the GEs level in edible fats and oils
is reduced as much as practicable during processing and during sourcing of

edible vegetable oils.

Advice to Public:

e Althought fats and oils are essential in the absorption of fatsoluble vitamins, we
should eat less fats and oils as far as possible with reference to the food pyramid

in practice.

*  One can maintain a balanced diet and to consume a wide varieties of food in
order to minimise risk from exposure to contaminants from a limited range of
food items. Also, preparing home food with fresh ingredients can reduce your

chance of consuming processed food items that contain concerned fats and oils.
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Figure 2: Sources of metallic contaminants in the aquatic environment. Some metallic contaminants
tend to bioaccumulate in the food chain, for example, predatory fish are more likely to accumulate
higher amounts of methylmercury (an organic mercury) than non-predatory fish species. of
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Figure 3: (A) Amusium scallops, (B) bay lobster, ~ . } L .
(C) brown crab, (D) zebra mantis shrimps, and () higher levels of metallic contaminants. For instance, Amusium scallops
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Metallic Contaminants in Aquatic Animals

Reported by Dr. Lily SUEN, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

This article, being the last in the series on sefting standards for metallic
contaminants in food, will focus on aquatic animals. Metals such as mercury, arsenic
and cadmium occur naturally in the earth crust. They can be released to the aquatic
environment through various natural processes or human activities and then taken up
by aquatic animals (see Figure 2).
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by microorganisms fo organic mercury
which is then taken up by aquatic
animals. Methylmercury is the most
concerned form of organic mercury
as it is more harmful to human health
than the elemental and inorganic forms
of mercury. The primary health effect
of methylmercury for foetuses, infants
and children is impaired neurological
development. Methylmercury exposure
in the womb, which can result from
a mother’s diet, can adversely affect
a baby’s growing brain and nervous
system. Fish is the major dietary source
methylmercury, which generally
contributes more than 90% of the total mercury content in most fish.
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Currently, the Codex Alimentarius Commission (Codex) has established guideline
levels (GLs) for methylmercury in fish (other than predatory fish) and predatory fish at
0.5 mg/kg and 1 mg/kg, respectively. A Codex GL is the maximum level(ML) of a
substance in a food or feed commodity which is recommended by the Codex to be
acceptable for commodities moving in infernational trade.

Apart from the Codex GL, local situation has also been considered in the recent
review of the local standards for metallic contamination in food. The first Hong Kong
Total Diet Study revealed that about 11% of women of childbearing age (aged 20-
49) had dietary exposure to methylmercury exceeded the relevant health based
guidance value in the local sefting. Taking into account the potential health risks to
the foetus upon methylmercury exposure during pregnancy, an ML of 0.5 mg/kg for
methylmercury in fish (including predatory fish) is proposed. This proposed ML is
more stringent than the Codex GL of 1 mg/kg for methylmercury in predatory fish, so
as fo strike a balance between adequate public health protection and having minimal
impact on the supply of fish to Hong Kong.

Setting Standards for Arsenic and Cadmium in Aquatic

Animals

Arsenic and cadmium released fo the aquatic environment can be taken up by
aquatic animals and accumulate in the food chain. In the recent review of
the local standards for metallic contamination in food, the “as low as
reasonably achievable” [ALARA) principle of Codex has been taken
into consideration for the proposed MLs for metallic contaminants
including arsenic and cadmium in aquatic animals.

In general, according to past results of the routine food surveillance
programme and additional baseline studies of the Centre for Food
Safety, less than 5% of the test results for levels of metallic contamination

%ﬂﬁi (O for the concerned food groups were found exceeding the proposed

MLs. This is in line with the Codex approach in setting food safety
standards. However, certain species of aquatic animals may contain

may contain higher levels of inorganic arsenic. On the other hand,

3


http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_18_02.html
http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_17_02.html
http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_133_02.html
http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_140_02.html
http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_140_02.html
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_18_02.html
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_17_02.html
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_133_02.html
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_140_02.html
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_140_02.html
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_140_02.html

ZE—-NFERB  F—EHMN+H May 2018 ¢ 142nd Issue

RMEREERH
Food Safety Focus
Flan > HE BB (AmusiumE BB S 20 jeR D c B—
7 > EEIR(EIThenusB) ~ B EE ~ BT E B RIB &8I A 15
SEOERE (RE3) o

ZHEEFRERYRE
BYze2EHasBENEREE E%E&F BYER A
HEE=ZLDBBEF - RTHFSBRYERIENERERY
FHEE SRS ENRSERIAIRES - BYEFREIRY
ZEHHMESEENAT - URFREETEMIEG RIRE -
UhREIHZE2RANRMm  HEERNENEHEBEER
Y WiBRERSREREY - LREEC © 7R EREESE K
ZEAE » BRERRRAERRMBABENTESTY) o

bay lobsters (i.e. Thenus species), brown crabs, zebra mantis shrimps and swordfish
may confain higher levels of cadmium (see Figure 3).

Tripartite Collaboration for Food Safety

Food safety is a shared responsibility which involves proactive tripartite
collaboration of the Government, the food trade and consumers. Apart from the
Government's routine monitoring of metallic contamination in food through the Food
Surveillance Programme and review on the relevant local standards, the food trade
also plays a vital role in food safety to ensure compliance with the requirements
of relevant laws and regulations and source foods that are safe for consumption.
Consumers could protect themselves by purchasing food from reliable retailers and
avoiding the consumption of high risk food. They should also maintain a balanced
and varied diet to avoid excessive exposure to metallic contaminants from a small
range of food items.
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Follow-up on the Salmonella Contamination of US Eggs Incident

The Centre for Food Safety (CFS), through its Food Incident Surveillance
System, noted a plant in North Carolina, US was recalling eggs it produced due
to Salmonella contamination. The CFS has immediately suspended the import into
Hong Kong of the poultry eggs from the plant concerned. Further investigation found
certain local importers had imported the affected eggs. The concerned importers
conducted a recall according to the CFS' advice and stopped using/selling the
products immediately.

Salmonella infection may cause fever and gastrointestinal upset. The infection in
vulnerable groups could be more severe. Consumers, particularly the elderly, infants,
pregnant women and immuno-compromised people, should avoid eating raw or
inadequately cooked eggs and egg products. Salmonella can be killed by thorough
cooking. Eggs should be thoroughly cooked until the yolk and white are firm. Choose
eggs or egg products treated by pasteurisation to prepare dishes not requiring further
heat treatment.

The CFS has contacted the US authorities concerned over the incident. It will
continue to follow up on the incident and take appropriate action.
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Support the Second Hong Kong Population-based Food Consumption Survey
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The Centre for Food Safety (CFS) commenced the main fieldwork of the Second
Hong Kong Population-based Food Consumption Survey on 13 April, which will last

for around a year. lts objective is to collect up-to-date food consumption information
of Hong Kong people. Collected survey data covering types and amounts of food
consumed will then be used to assess if the public is exposed to any dietary risks
from various food hazards.

Invitation letters will be issued in batches within a year to selected households to
explain the interview arrangement. Policy 21 Limited is commissioned to collect the
survey data by two inferviews with each respondent. Survey results will be published
only as the overall population food consumption patterns. Personal information will
be kept strictly confidential and handled according to the established practice to
protect privacy.

Active public participation is essential in ensuring the reliability of the survey results
and will help enhance food safety in Hong Kong. The CFS appeals to the selected
households to actively respond by calling the Policy 21 office (68975709, 9am-10pm
daily) to schedule times for the interviews upon receipt of the invitation letter.
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