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Balancing the Risks of Methylmercury and
the Benefits of DHA and EPA from Fish
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Figure 1. Pregnant women eating a variety of fish in moderation may
boost their children’s intelligence quotient (IQ). Contrarily, those

eating certain predatory fish such as tuna too often may decrease their
children’s IQ.
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Reported by Ms. Melva CHEN, Scientific Officer,
Risk Communication Section, Centre for Food Safety

A recent report published by a consumer organisation
about high levels of methylmercury detected in some locally-
sourced tuna sashimi has raised concern of some consumers
about eating fish. In fact, over the past decade, the Centre for

Food Safety (CFS) has conducted several relevant studies and

formulated advice on fish consumption. This article will discuss

Q¥

the risks and benefits of eating
fish to help consumers make

informed choices.

Methylmercury affects the
nervous system, particularly
the developing brain of foeti
While the levels

of methylmercury in  most

and infants.

fish are low, there are many essential nutrients in fish such
as omega-3 fatty acids, docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA) which are beneficial to brain

development.

How Does Fish Contain Methylmercury?

Mercury is a heavy metal that occurs naturally and being
infroduced into the environment from industrial waste. Mercury
exists in different forms. Microorganisms in the water convert
mercury into the more toxic methylmercury which is readily
taken up by living organisms in the water and accumulates
up the food chain. Thus, predatory fish usually contain higher

levels of methylmercury.

Benefits Outweigh the Risks by Consuming
a Variety of Fish

According to the World Health Organization (WHO), the
effects on children’s intelligence quotient (IQ) resulting from the
intake of methylmercury and DHA and EPA from fish by their
mothers during pregnancy could be quantified. To measure
the effects, the levels of methylmercury and DHA and EPA in
different types of fish were analysed. Based on the WHO's
model, a risk-benefit analysis was conducted by the CFS using

the consumption data of fish of women of childbearing age
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(20-49 years old). The results revealed that there could be net gain of children’s IQ (up
to 5.6 points) from mothers of average consumption group who ate 450g (~12 taels) per

week of those commonly available fish in markets.

However, the risk-benefit analysis also found that pregnant women who ate certain
types of predatory fish such as tuna too often might cause a decrease in IQ points of
their children. The WHO stated that losses in few IQ points may go unnoticed in an
individual, but it can cause an important shift in intellectual capacity at the population
level. In Hong Kong, about 11% of women of childbearing age had methylmercury
level exceeding the health-based guidance value. Therefore, moderate consumption of a

variety of fish and avoid choosing large predatory fish and fish which may contain high

levels of methylmercury in diet during pregnancy are recommended.

Protecting the Public from Exposure to Excessive
Methylmercury

Locally, routine surveillance of mercury in food is in place. Over the past three years,
the CFS has taken 2700 aquatic products for testing. Nine samples were found to be

exceeding the legal limit, with follow-up actions taken accordingly.

The Food Adulteration (Metallic Contamination) (Amendment) Regulation (Cap.
132V) will come into effect in phases from November 2019. The maximum limit for
methylmercury in fish will be 0.5 mg/kg, a level which is more stringent than the Codex
standard of 1.2 mg/kg methylmercury for tuna. This prudent decision was made by
taking the relatively high exposure to methylmercury in local women of childbearing
age into account fo enhance protection of the healthy development of foeti. In parallel,

the CFS has issued an "Advice for Pregnant Women, Women Planning Pregnancy and

Young Children on Fish Consumption".

Key Points to Note:

1. Methylmercury is a more toxic form of mercury affecting the nervous system,

particularly the developing brain of foeti and infants.

2.  Pregnant women eating a variety of commonly available fish and fish products
in moderation may boost their children’s IQ. Contrarily, those eating large
predatory fish or fish which contain high levels of methylmercury too often may

decrease their children’s IQ.

3. Consumers should avoid excessive exposure to methylmercury.

Advice to Consumers

®  Pregnant women, women planning for pregnancy and young children should avoid

eating large predatory fish and fish which may contain high levels of methylmercury.

®  Fish confain many essential nutrients, such as omega-3 fatty acids and high quality
proteins. Moderate consumption of a variety of fish is recommended for a balanced

diet.

®  Maintain a balanced and varied diet so as to avoid excessive exposure to metallic

contaminants from a limited range of food items.

Advice to the Trade

®  Obtain food supplies from reliable sources.
®  Maintain proper records to enable source tracing when required.

®  Inform customers of the type of fish that is sold, served, or used in fish products.



https://www.cfs.gov.hk/tc_chi/programme/programme_firm/files/Fish_advice_for_Pregnant_women.pdf
https://www.cfs.gov.hk/tc_chi/programme/programme_firm/files/Fish_advice_for_Pregnant_women.pdf
https://www.cfs.gov.hk/tc_chi/programme/programme_firm/files/Fish_advice_for_Pregnant_women.pdf
https://www.cfs.gov.hk/english/programme/programme_firm/files/Fish_advice_for_Pregnant_women.pdf
https://www.cfs.gov.hk/english/programme/programme_firm/files/Fish_advice_for_Pregnant_women.pdf
https://www.cfs.gov.hk/english/programme/programme_firm/files/Fish_advice_for_Pregnant_women.pdf
https://www.cfs.gov.hk/english/programme/programme_firm/files/Fish_advice_for_Pregnant_women.pdf

RMRELEH

ZE—AERH c F—EATMHE May 2019 o 154th Issve

Food Safety Focus

NELEFE
Food Safety
Platform
BYZZ .0 R G4
HNBITEEEHZLHRE

F—HEMEREEMESEER
ENRENRBNEBRSER ° F 7 2R
25 BERBR(ER)FIEENRAS
ZOHANERBYRREREMTIRER
- RAEZRRMEEXKXBYT S ING
BEERENBRFEHE > NHERES
BRIRGERFHEE -

[B=: RERFHFRES HERZIEH

Reported by Ms. Janny MA, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

In the last article, we talked about
aflatoxins, the most potent cancercausing
mycotoxins identified. Apart from cancer,
these naturally occurring toxins produced
by moulds (fungi) can also cause some

other adverse health effects to both humans

and animals. Now, let's continue with two

RE @S
Calyx:closed  qpher mycotoxins of health concern, namely
deoxynivalenol (DON) and patulin, which

may also be found in our food.

Figure 2. Apples with an open calyx are more susceptible to core rofs.

REBERTEHE(XBRMLSER)
TERABBIER=CHRIRESE - 242 L8R~ BaBR
BREASKRNERFRTHNERECEY - BEEERESEHRIESK
ENBREAIETETRE > ERM(LCERNERERNRRR °

REZEHRNARERS ARINZEME > BRARAES#
SMER o NEERARIDEANTLRIRED ~ B -~ R~ BREK
BEFEON - BEMBBESRR @ Al REET AERNETSERR
SIS > TNH DB o BEIFREEM B IEELERIETERN
FE(BERASERIEGE)AEIMEME > IRESEEEL
8BE -

BYZ2ROETTRERME  EABTRIERTEAR
EERFZ  BERESEHIEFENDE - ARERET - K8
73 (83%) I BYIERAERATIIRMASEHRIDEAKE > MBRYKRBY

{RAIRRARESERERENTERR - IRETIEL - 28T
RUEERTRARNESERNAKBENLE  HREENEETRF
EHHETRK o

HRBEEEREANT > BAEX2HGERYTIRASEHRIER
FERTAISER - BEWNLL > BREERBREABRERRIENRE » 7R
IORUMZMEEBHRDIAFESROEE - ARBHEEETRER !
HMOHBNRERBRERRE ; MRENRYERFIERILENETRH
FBRIE; BRYITFEZRARBEREFHMY > WiERREEELBX ;
LBETHENBR » UERRRISRIRERY) -

tE5h > RASNENREZEHRIAREIEBETERS  ENIA
REAP]RIRRE D AT AL R AR R R (Bl BEER ) Fr 2R IREEE
WIRABEDE -

EHEEEHZRBRDINFERB M BEE) AEENS —
BEEFZ - BABHMBERTTHEMBYPRE > BEASZEERER
RIERB T > BISIEARA ©

FMBAREFHEER » D51 BNE - BREKERXE kY
RRAMERFEES - ENAE > AREETHIRRL  EHET
ERELEN - AFHBRRDSEFEASTEELER) - ERH
PR TR T HIN R B RHERE » REMEHBEREL AR

DON (also known as vomitoxin), mainly produced by Fusarium graminearum
and Fusarium culmorum, is the major compound in a group of chemically-related
mycotoxins called type B trichothecenes. These DON-producing moulds can be
found in soil and are pathogens of cereals, particularly wheat and maize.

The primary safety concern of DON in humans is its potential to induce
acute illness upon ingestion. Symptoms including nausea, vomiting, diarrhoea,
abdominal pain and fever can develop within 30 minutes of exposure and are not
easy to distinguish from other gastrointestinal illnesses, for example those caused
by the emetic toxins of Bacillus cereus. The International Agency for Research on
Cancer (IARC) classified toxins derived from certain Fusarium species including
DON as Group 3 agents, i.e. not classifiable to its carcinogenicity to humans.

The Centre for Food Safety has conducted a Total Diet Study to estimate the
dietary exposure to various mycotoxins including DON in the local population.
Results of the study revealed that the majority of the food samples were not
detected with DON (i.e. 83%) at all while cereals and their products were the
main dietary source of DON. It also suggested that the local population was
unlikely to experience major undesirable health effects of DON.

Due to the ubiquity of moulds, complete elimination of DON in cereals is not
possible in the meantime. Nevertheless, implementation of Good Agricultural
Practices and Good Manufacturing Practices can reduce contamination of DON
in cereals. These include, but are not limited to, minimising insect damage and
fungal infection in the field; drying freshly harvested cereals immediately as
appropriate; storing grains in a dry, well-vented place with minimal temperature
fluctuations; removing contaminated grains by proper sorting and cleaning, etc.

In addition, outer parts of the cereal kernels typically contain higher levels
of DON. Removal of the bran layers before processing can significantly reduce
the level of DON in products derived from the endosperm, e.g. white flour.

Patulin is another mycotoxin, produced by a variety of moulds such as
Penicillium and Aspergillus. Even though patulin can be found in other foods,
patulin mostly occurs in apples and their products (e.g. apple juices).

Ingesting high doses of patulin can induce liver, spleen and kidney damage,
For humans, nausea,
Although
patulin is considered to be genotoxic (DNA-damaging), IARC concluded

as well as toxicity to the immune system in animals.
gastrointestinal disturbances and vomiting have been reported.

that no evaluation could be made due to inadequate evidence regarding the
carcinogenicity of patulin fo humans i.e. not classifiable as to its carcinogenicity
to humans (Group 3).


https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_153_02.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_97_01.html
https://www.cfs.gov.hk/english/programme/programme_firm/files/Report_on_the_First_Hong_Kong_Total_Diet_Study_Mycotoxins_e.pdf
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_136_01.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_153_02.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_97_01.html
https://www.cfs.gov.hk/tc_chi/programme/programme_firm/files/Report_on_the_First_Hong_Kong_Total_Diet_Study_Mycotoxins_c.pdf
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_136_01.html
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Since patulin is often found in rotten apples, apples should be handled and
stored properly so as to minimise damage and mould growth along the food
supply chain.

Of note, neither washing of apples nor removal of mouldy fissues prior
to production of apple juices will necessarily remove all patulin present in the
apples. This is because some traces of patulin may have already diffused into
apparently healthy tissues. Hence, rotten or mouldy apples should not be eaten
nor used for making juices.

Besides, apple varieties with an open calyx (blossom end) are particularly
susceptible to core rots as moulds can enter the core early during the fruits’
development. These varieties should be examined for internal rots by regular
checks immediately prior to pressing. It is also worth noting that heat treatment
e.g. pasteurisation of apple juice can generally destroy moulds, but it cannot
destroy any patulin which is already present.
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Organotin Compounds in Aquatic Products Available in Local Markets

Last month, the Centre for Food Safety announced the results of a risk assessment
study on organotin compounds (OTCs) in aquatic products. About 340 samples of
aquatic samples including fish, crustaceans and molluscs were taken at local markets
for testing.

OTCs affect the immune system, cause endocrine disruption and have
reproductive and developmental effects in animal studies. They are used as wood
preservatives, anti-fouling products on ships and polyvinyl chloride (PVC) stabilisers.
OTCs are relatively persistent in the environment and capable of bioaccumulating
along the food chain.

About 60% of the samples taken in the study contained OTCs and fish was the
major contributor to OTC dietary exposure. However, the total OTC exposure of
average and high consumers of the adult population was below the health-based
guidance value. The findings indicated that adverse health effects due to OTC
exposure from aquatic products available on the local market are unlikely in the
Hong Kong adult population.
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Beware of Poisoning Caused by Taxus

Recently, a poisoning case related fo consumption of self-prepared wine
containing taxus was reported to the Centre for Health Protection of the Department
of Health. A victim suffered from muscle pain, lower limb weakness and numbness
shortly after consumption of the taxus-containing wine and intensive care in hospital
was required.

Taxus belongs to a genus of yew. All species of yew contain highly poisonous
substances known as taxine alkaloids.  Symptoms of intoxication including
gastrointestinal symptoms followed by muscle weakness may occur after consumption.
In severe cases, tachycardia followed by bradycardia, hypotension, respiratory
depression, convulsion, coma and even death may result. To date, no specific
antidote is available.

To prevent poisoning, public members should not consume products (e.g. wine)
containing taxus or unknown plants. It is advised to seek immediate medical attention
if poisoning related to consumption of taxus-containing product is suspected.
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