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Metallic Contaminants in Food Part Il -
Methylmercury

BYZRE DR EEER
FBEEBRXRIBLERS

T E—HCH® 7 InER - AORERN R
MHWPRER EHRENTE  LHEUCUZE

BRRE-

& (7k$R) TR ?

X (KIR) B—RBRATGENEE TR - 0@
BEMRIRZ (BIMKILES) - EARELESE ) MAR
ROEE) (PIENIAR - THREEFE - HERIELE - R
BE ) MBHRMERIER - @R (KR ) JHA
RIEPNWEMEBETRNS - MEEES - RE
HR(EEY - AE T LIS RE(E BRI ANS
Bk EMERBAREBEEEEYRENER - 28E
LRYRBAEBRAPERNEZRR - L5 - B
Rt e Em Emigm - Gl - AR AT
B/ ERZHFEVNRE - RERA  ERERA

WER/NERNRBEFERSETES

RERBMA S| ERAE ?

FERFZERIEKEE K 2 MAKEL
ERRERZPANEZ2VFERPERIE

FER & B HE BN ARpT

Examples of fish that are of relatively
lower levels of methylmercury
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Reported by Arthur YAU, Scientific Officer,
Risk Communication Section, Centre for Food Safety

After covering lead and cadmium in the last issue, we
will look at methylmercury in food, its health implications and
especially how fo be safe when consuming fish.

What is Mercury?

Mercury is a metallic element that occurs naturally.
Through natural processes (e.g. volcanic activities, rock
weathering) and human activities (e.g. coal burning, industrial
processes, waste incineration, mining), it can gradually spread
across the environment. Metallic mercury can combine with
other chemical elements like chlorine, sulphur, etc. in the
environment to form inorganic mercury compounds. Bacteria
can also convert mercury to its organic form methylmercury.
Methylmercury can then bioaccumulate in fish and shellfish,
which makes these foods a main source of human exposure.
Additionally, methylmercury can also move up the food chain.
For example, larger, older fish that eat smaller fish have higher
methylmercury levels than smaller fish that eat planktons.

Why is Methylmercury a Concern?

Methylmercury affects the central and peripheral
nervous systems and brain development. The intake of large
predatory fish that contain high amounts of methylmercury
by pregnant women before or during pregnancy can expose
foetuses to methylmercury while they are still in the womb.
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Examples of Fish that are of relatively
higher levels of methylmercury
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Figure 1: Examples of fish that are of relatively lower levels of methylmercury (left) and fish that are of relatively higher levels of
methylmercury (right) (Photo source: Agriculture, Fisheries and Conservation Department (AFCD))
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This is a significant issue since methylmercury is effectively transferred
from the mother to the foetus through the placenta. The rate of absorption
through ingestion varies from almost none for metallic mercury, 10 to 30%
for inorganic mercury and around 95% for methylmercury.

The cognitive thinking, memory, attention, language and fine motor
and visual spatial skills of children may be affected by exposure to
methylmercury. Cerfain groups, particularly women of childbearing age
and small children, are recommended by the World Health Organization
(WHO) to limit their intake of fish that are known to have high amounts of
methylmercury.

Eating Fish is Beneficial to Health

Eating fish as part of a balanced diet offers significant health
benefits. Fish is an excellent source of protein, essential omega-3 fatty
acids, and various vitamins and minerals. More importantly, fish contains
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), which can
reduce the risk of coronary heart disease and are vital for foetal brain
development. Women and young children in particular should include fish
in their diets.

Is there a Safe Level for Methylmercury in Pregnant
Women or Women of Childbearing Age?

The WHO's Joint FAO/WHO Expert Committee on Food Additives
(JECFA) has established a safety reference value (Provisional Tolerable
Weekly Intake, PTWI) of 1.6 micrograms per kilogram of body weight per
week in 2007 based on developmental neurotoxicity in order to safeguard
the developing foetus. For adults other than women of childbearing age,
methylmercury intake of up to two times higher than the PTWI would not
pose any risk of neurotoxicity. If a woman regularly consumes fish that
contain high amounts of methylmercury, it can accumulate in her body
gradually. While mercury can be excreted from the body naturally mainly
through faeces, it usually takes 45 to 70 days for the methylmercury levels to
reduce fo half in adults. Consequently, it may be present in @ woman even
before she becomes pregnant. Therefore, women planning for pregnancy
should also be aware of mercury in food.

Choose Wisely to Reap the Benefits of Fish Consumption
and to Reduce the Risk

In general, smaller fish [i.e. less than one catty (about 605 g]], farmed
fish and freshwater fish have lower levels of mercury. According fo the
results of the Total Diet Study conducted by the Centre for Food Safety (CFS),
bighead carp, pomfret, dace (minced), salmon, grey mullet, sole fillet and

grass carp were found to contain relatively low levels of methylmercury.
However, larger fish (often with longer lifespans), as well as predatory
species like swordfish and shark, tend to have higher methylmercury
concentrations due fo bioaccumulation. Consume a variety of fish that are
lower in methylmercury. Eat one to two servings of fish per week (1 serving
= 150g) within a balanced diet to reap the health benefits, and limits the
consumption of fish that contain high amounts of methylmercury at the same
time. Furthermore, methylmercury levels in canned tuna are lower than in
fresh tuna mainly because different species or smaller tuna (e.g. skipjack
tuna) are used. It is recommended to consume no more than 5 cans (about
140g/can) of skipjack tuna a week, while the limit for albacore tuna should
be no more than 3 cans per week. It is common for women in Hong Kong
to consume fish soup after childbirth or when lactating. A study on the risks
and benefits of fish soup consumption conducted by the CFS suggested
that it is safe to drink fish soup. Nevertheless, eating large predatory fish,
including drinking soup prepared with those predatory fish, should be
avoided.



https://www.cfs.gov.hk/english/multimedia/multimedia_pub/files/Mercury_in_Fish.pdf
https://www.cfs.gov.hk/tc_chi/programme/programme_firm/programme_tds_1st_HKTDS_report5_Metallic_Contaminants.html
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/RIB_fish_soup_consumption.html
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/RIB_fish_soup_consumption.html
https://www.cfs.gov.hk/english/multimedia/multimedia_pub/files/Mercury_in_Fish.pdf
https://www.cfs.gov.hk/english/programme/programme_firm/programme_tds_1st_HKTDS_report5_Metallic_Contaminants.html
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The Sweet Journey of Non-nutritive Sweeteners
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Reported by Ms. Sosanna WONG, Scientific Officer
Risk Assessment Section, Centre for Food Safety

We all have an innate desire for sweetness, a taste preference that spans
all ages and cultures. Historically, our ancestors relied on sweetness originating
from natural sugars found in fruits, honey and other plants for energy and essential
nutrients. As our dietary landscape has evolved, some of us are turning to food
containing low- or no-calorie sweeteners (i.e. non-nutritive sweeteners) as alternatives
to sugars, hoping to reduce caloric intake or better manage blood glucose levels. In
this article, let's savour the sweetness of some non-nutritive sweeteners.

The Rise of Non-nutritive Sweeteners

Saccharin is recognised as the world’s first artificial sweetener, accidentally
discovered in the late 19th century. Saccharin is approximately 200 to 700
times sweeter than sucrose (table sugar). Containing no calories, it provided an
alternative to those looking to satisfy their sweet tooth without the caloric baggage
of sugar. Saccharin quickly gained popularity, especially during World War |
and Il when sugar was in short supply. However, saccharin is known for its bitter
aftertaste, which limits its applications in food.

Following the introduction of saccharin, cyclamate was discovered in 1937 as
another no<alorie sweetener. Cyclamate is about 30 times sweeter than sucrose.
Whilst it is not as sweet as saccharin, cyclamate complements saccharin well. When
blended with saccharin, cyclamate can help to mitigate the bitter aftertaste associated
with saccharin, making the combination more palatable than either one alone.

Aspartame is another classic sweetener. It was discovered in 1965. Composed
of two amino acids — aspartic acid and phenylalanine, aspartame has a caloric
value of 4 kecal/g, which equals that of sucrose. However, since aspartame is
approximately 200 fimes sweeter than sucrose, adding only a small amount fo food
can replace sugar to give the desired sweetness, rendering it practically a non-nutritive
sweetener. One of the drawbacks of aspartame is that it is not heat stable and loses
its sweetness when heated, limiting its use in baked goods. Additionally, aspartame
poses specific risks to individuals with phenylketonuria (PKU), an inherited disease that
prevents proper mefabolism of the amino acid phenylalanine, leading to accumulation
of potentially harmful levels of phenylalanine and serious brain damage. Therefore,
individuals concerned are advised fo check the ingredient list to identify the presence
of aspartame and avoid it.

The Latest Invention: Advantame

After the creation of aspartame, there were calls for developing second
generation ‘amino-acid-based’ sweeteners with more desirable characteristics,
including higher heat stability and higher sweetness potency. Neotame developed
in the 1980s and advantame developed in 2008 are two such aspartame
analogues but with no calorie value.

Neotame is derived from aspartame that is approximately 7,000 to 13,000
times sweeter than sucrose. Neotame is heat stable, making it suitable for use in
baked goods.

Advantame is a derivative of aspartame made from aspartame and vanillin
(an extract of the vanilla bean) but is generally more heat stable than aspartame.
Advantame has undergone safety evaluation by the Joint FAO/WHO Expert
Committee on Food Additives (JECFA), and it is the most recent non-nutritive
sweetener included in the Codex General Standard for Food Additives.
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Profile of Advantame

International Numbering System (INS) number: 969

Technological functions: Sweetener, flavour enhancer

Sweetness intensity: Approximately 20,000 times sweeter than table sugar

Energy value: O kcal/g

Acceptable Daily Intake (ADI) established by JECFA: 0-5 mg/kg body weight per day

Applications in food: Confectioneries, desserts, non-alcoholic drinks
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Despite being derivatives of aspartame, JECFA concluded that the formation
of phenylalanine from the normal use of neotame and advantame would not be
significant to individuals with PKU.

Other Non-nutritive Sweeteners

Besides, non-nutritive sweeteners also
acesulfame

2008

encompass potassium,
E—EHIKE : W BOE AR LB BHRSHBHENEE | B EESBBITEY— alitame,  aspartame-acesulfame  salt
The first sweetener: Cyclamate Aspartame Neotame derived EEEH and sucralose, along with certain plant-

saccharin
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Figure 2: The history of some non-nutritive sweeteners over the years (not to scale)

from aspartame

Another aspartame

e s L derived options such as steviol glycosides

and thaumatin. All these sweeteners
have been evaluated by JECFA and are
determined safe for food use.
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Do Non-nutritive Sweeteners Help to Control Body Weight?

Despite the appeal of non-nutritive sweeteners and the long history of their
safe use, there are ongoing debates about their impact on health and weight
management. The latest World Health Organization (WHO) guideline on the
use of non-sugar sweeteners recommends that non-sugar sweeteners not be used
as a means of achieving weight control or reducing the risk of non-communicable
diseases. This highlights the importance of considering the broader context of
dietary habits and lifestyle choices.

A more balanced approach to reducing sweetness involves choosing foods
and beverages with less or no added sugars or sweeteners. Consumers are
encouraged to scrutinise food labels to make informed choices that align with
their health goals.

In the next article, we will continue our sweet journey with nutritive
sweeteners — polyols.
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In September, there was a suscepted case of food poisoning related to the
consumption of beef lasagna prepared by a school canteen. The kitchen operation
of the school canteen was suspended for thorough cleaning and disinfection. Upon
investigation, prolonged storage of a large number of dishes and unhygienic conditions
raised food safety concerns.

One should exercise caution in large scale food preparations as it is difficult to
monitor and ensure all parts of food are thoroughly cooked and cooled to proper
holding temperatures. Storing cooked food at improper holding temperatures can result
in spore germination from spore forming bacteria such as Clostridium perfringens and
Bacillus cereus. Improper food storage can also lead to bacterial proliferation.

To minimise the risk of food poisoning, school canteens and the trade should
ensure there are adequate facilities including cooking appliances and refrigerators
for food preparation, storage, cooling and distribution. Food handlers should observe
good personal hygiene and establish effective cleaning procedures for kitchens. The
public should consume meals served as soon as possible.
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Listeria monocytogenes in Meat and Poultry Products
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Food Alerts to Consumers:
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Suspected Food Poisoning Alerts:

Recent news reported that about 10 million pounds of ready-to-eat (RTE)
meat and poultry products were recalled in the United States due to possible
Listeria monocytogenes contamination. Samples were found positive for Listeria
monocytogenes in routine product testings by the regulatory authority. The products
recalled include prepackaged sandwiches, salads and pastas.

Listeria monocytogenes is a pathogen widely dispersed in the environment and
food. RTE foods with long shelf lives under refrigeration such as RTE meat or poultry
are of higher risk since Listeria monocytogenes may proliferate after contamination
of these RTE foods to significant numbers at refrigeration temperatures when given
sufficient time. The bacteria can be killed by cooking. Listeria monocytogenes infection
can cause listeriosis with symptoms like fever, vomiting and diarrhoea. In pregnant
women, the infection can result in miscarriages and stillbirths. Serious or fatal infections
can occur in the elderly and individuals with weakened immune systems.

The public should check if food packages are intact. Chilled food should be
cooked or reheated thoroughly before consumption. The trade should maintain good
hygienic and food handling practices along food manufacturing processes.
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