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Sweeteners: Myths and Facts
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Figure 1: Common food products with sweeteners on the market
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Reported by Ms. Sosanna WONG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Sweeteners have been used for decades to help
to reduce sugar intake. Even though you may not add
sweeteners in your diet, sweeteners are often used as
ingredients in various food products, especially soft drinks
and candies. Despite sweeteners’ long history of safe
usage, there have been concerns about their potential
health risks. In this article, we are dispelling some of the
fallacies about sweeteners.

What are Sweeteners?

Sweeteners are food additives that are used instead of
sugars fo sweeten foods/beverages. Non-nutritive sweeteners,
e.g. asparfame and saccharin, are substantially sweeter
(30 to 20,000 times sweeter) than table sugar, thus, smaller
amounts can achieve the same level of sweetness as sugars in
food. Since only tiny amounts of non-nutritive sweeteners are
required, their caloric contribution is negligible.

Another type of sweeteners is sugar alcohols (also known
as polyols or polyhydric alcohols), e.g. sorbitol and xylitol,
which are carbohydrates naturally found in small amounts in
fruits and vegetables and are also produced commercially.
Unlike non-nutritive sweeteners, sugar alcohols are generally
not as sweet as table sugar; their sweetness ranges from 25%
to 100% to that of table sugar. Since they are incompletely
absorbed after ingestion, they contribute less calories as
compared with sugars.
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Truth about Sweeteners

Are all sweeteners artificial?
While some sweeteners are artificially made, e.g. aspartame and
saccharin, some are derived from plants, e.g. steviol glycosides and sorbitol.

Are sweeteners safe?

Like other food additives, sweeteners have undergone rigorous safety
evaluation before permitted for food use. International and national food
safety authorities, such as the Joint FAO/WHO Expert Committee on Food
Additives (JECFA), evaluate the safety of sweeteners based on scientific
reviews of all available toxicological and related data.

Concerns about sweeteners and cancer initially arose when early
animal studies linked certain sweeteners (i.e. cyclamate and saccharin)
with bladder cancer in laboratory animals. However, subsequent studies of
the permitted sweeteners showed that there was no evidence demonstrating
that sweeteners would cause cancer in humans. The Infernational Agency
for Research on Cancer (IARC) classified cyclamate and saccharin as not
classifiable as fo their carcinogenicity to humans (Group 3).

Recently, IARC in 2023 classified aspartame as possibly carcinogenic
to humans (Group 2B) based on limited evidence for carcinogenicity in
humans. Nonetheless, JECFA, based on the evidence from animal and
human studies, considered that aspartame had not been found to have
adverse effects after ingestion, and the evidence of an association between
aspartame consumption and cancer in humans was not convincing.
JECFA concluded that dietary exposure to aspartame within the previously
established Acceptable Daily Intake of 0-40 mg/kg body weight did not
pose a health concern.

Can sweeteners be used for weight control2

While sweeteners are safe for consumption, the World Health
Organization (WHO) released in 2023 a guideline which recommended
against the use of non-sugar sweeteners (NSS) to control body weight. The
recommendation was based on the findings of a systematic review of the
available evidence which suggested that the use of NSS did not confer any
longterm benefit in reducing body fat in adults/children. However, WHO
acknowledged that the evidence might have been confounded by baseline
characteristics of study participants and complicated patterns of NSS use.
WHO also remarked that the guideline did not apply to sugar alcohols or
individuals with existing diabetes.

WHO advised that the key to weight control is to achieve an energy
balance between calories consumed and burnt. People need to consider
other ways to reduce free sugars intake, such as consuming food with
naturally occurring sugars, like fruit, or unsweetened food and beverages.
To improve health, people should reduce the sweetness of the diet
altogether, starting early in life.

How are Sweeteners Regulated?

In Hong Kong, sweeteners are regulated under the Sweeteners in Food
Regulations (Cap. 132U). At present, a fotal of ten permitted sweeteners are
listed under Cap.132U. To align with the latest international developments
on the regulation of sweeteners in food, the Centre for Food Safety has
commenced the work to review the regulatory control of sweeteners.
Sweeteners should be used under the condition of Good Manufacturing
Practice with the quantity added to food limited to the lowest possible level
necessary to accomplish the desired effect. Moreover, all prepackaged
foods added with sweeteners are required to be properly labelled with their
functional classes and specific names or identification numbers.

Advice to the Trade

¢ Reduce the sweetness of food products by using less sugar or fewer
sweeteners.

* Ensure products comply with local regulations, including food additives
and labelling requirements.

Advice to the Public

* Maintain a balanced diet and select foods/beverages with less or no
sugar/sweetener added.

* Read food labels to make informed choices.
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Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Some people may believe that bacterial count is the only factor to determine whether
a food is microbiologically safe or not. This is only partially frue, as excessive count could
suggest potential quality issues of some foods while foods like salad may naturally contain
a high bacterial load. The Centre for Food Safety (CFS) has issued the Microbiological
Guidelines for Food (the Guidelines), which outlines different microbiological criteria,
namely aerobic colony count (ACC), hygiene indicator organisms (HIOs) and specific
foodborne pathogens. Foodborne pathogens, like Salmonella, are obviously undesirable
in foods and easy fo understand, while some people may not be familiar with the roles
played by ACC and HIOs. In this article, let us take a closer look at these criteria and
their indications.

What is Aerobic Colony Count?

The ACC is a criterion that quantifies the total number of bacteria in a food
sample that can proliferate in an aerobic environment at 30°C. This provides an overall
measure of the microbial load or quality of the food, similar to total plate count or total
bacterial count. No specific information about individual microorganisms and source
of contamination can be obtained from the ACC. To find out more about what types of
pathogens, if any, are present, specific festing is needed. The bacterial load can vary
depending on the different treatments or manipulations the food has undergone. With
cooked foods that have undergone further processing such as cooling, chopping or
mixing with other ingredients, the bacterial load would likely increase in comparison
with that of foods just cooked. Food without cooking, like salad, or with starfer culture,
such as fermented food, would naturally have high ACC and hence the criterion is not
appliable. In the Guidelines, ready-to-eat foods are categorised for ACC assessment.
Furthermore, the total bacterial count, such as the standard in the Milk Regulation, can
reflect proper heat treatment or handling of milk or milk beverage.

By following good hygiene practices, the ACC can be kept below respective
levels. Foods with excessive ACCs often indicate poor sanitation, improper storage
temperatures or an extended shelf life, which result in unsatisfactory quality. On the
other hand, overall hygienic quality of a food is reflected by HIOs.

What are Hygiene Indicator Organisms?

There are two Guidelines, i.e. Escherichia coli and
Enterobacteriaceae. E. coli are commonly found in intestines of humans and animals,
with most of them harmless and some of them essential to good health. Nevertheless, a
few E. coli can cause infection and a specific group called Shiga toxin-producing E. coli
(STEC) can cause serious illness. So, the presence of E. coli in a food sample does not

necessarily mean the food is unsafe to

indicators in the
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‘ eat. Only a subset of E. coli is actually
pathogenic. In fact, this criterion in
food is commonly used for indication of
direct or indirect faecal contamination.
It is more relevant to personal hygiene,
such as improper hand washing. That
a sashimi sample was found fo contain
excessive E. coli was possibly due to
unhygienic handling.

Enterobacteriacece are a large
family of biochemically and genetically
related bacteria that includes E. coli
as well as some pathogens (See
illustration). They are easily killed by
proper cleaning and sanitisation, hence
suitable for assessment of general
hygiene status of a food product. Their
presence in heat freated food indicates
inadequate cooking or post-processing
contamination. Enterobacteriaceae
testing casts a wider net and indicates
general sanitation problems, providing

an early warning for contamination.
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Figure 2: Relationships between selected criteria and pathogens


https://www.cfs.gov.hk/tc_chi/food_leg/files/food_leg_Microbiological_Guidelines_for_Food_c.pdf
https://www.cfs.gov.hk/tc_chi/food_leg/files/food_leg_Microbiological_Guidelines_for_Food_c.pdf
https://www.cfs.gov.hk/tc_chi/food_leg/food_leg_milk.html
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fm_01_23.html
https://www.cfs.gov.hk/english/food_leg/files/food_leg_Microbiological_Guidelines_for_Food_e.pdf
https://www.cfs.gov.hk/english/food_leg/files/food_leg_Microbiological_Guidelines_for_Food_e.pdf
https://www.cfs.gov.hk/english/food_leg/food_leg_milk.html
https://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fm_01_23.html

RMEZEER

ZE2ETNE)N\R « BTt August 2024 - 217th Issue

Food Safety Focus
HAMAZENSERA B —MEERE  sERFEHITRE

BIRHES -

BHZR LROEMNHRARZE?

BEEEEEH BAAEEANENABERT—RAE
BRTASEENE  BF—EREZAVFZ2AREaR -
BEEENBEMENEREE BTN G
- MEOBEY BB IE KL FE FERARRAAT
%2 BARNEEE— SRS - MEEETRNEETE - &
PR EEMNEYRAERE Y -

B—HE - EREELERNE - EREESIFNNENE
BIERIE - SRS ETIRENEELAERYRS
BB —RBEMEN - BRALMEY  DERE -
A ARERETE - It - B RBERRNEER R
R BIMBREENEREEREDNNHELES -
BRI R RN RAESISR - A YRERARR -

Is the Food still Safe if these Criteria are Exceeded?

While high levels of ACC and HIOs can signal potential problems for general
ready-to-eat food, they do not necessarily mean the food is unsafe or unfit for
consumption. The ACC is a broad quality indicator and HIOs indicates the hygiene
status. Exceeding guidance levels for ACC or HIOs does not directly lead to a food
being considered as unsafe, but it does prompt further investigation, increased
monitoring and corrective actions. Investigative food samples can be considered to
see if the problem persists.

On the other hand, these criteria have fo be interpreted in the context of the
food type as stated in the Guidelines. For example, shelf-stable canned or bottled
food products are normally sterile when sampled from containers and the detection
of ACC, albeit at low levels, would require immediate follow-up actions. Furthermore,
in the Guidelines, there are criteria for specific food items, such as E. coli in bivalve
molluscs intended for raw consumption, in which excessive count would indicate
possible contamination at source and potential health risks.
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Methylmercury in Fish and Food Safety
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Recently, a sample of imported swordfish sashimi obtained from an online
shop was detected with methylmercury at a level exceeding the legal limit under
the food surveillance programme. The affected product was removed from shelves.

Methylmercury is the organic form of mercury which accumulates along the
food chain. Excessive intake of methylmercury can affect foetal brain development,
and affect vision, hearing, muscle co-ordination and memory in adults. Though
the levels of methylmercury in most fish are low, the World Health Organization is
of the opinion that consuming predatory fish species is the main source of mercury
intake. The report of the CFS’s Total Diet Study also found that predatory fish such
as tuna, shark and swordfish may contain high levels of mercury.

To minimise excessive exposure to metal contaminants in food, groups susceptible
to the adverse effects of methylmercury such as pregnant women, women planning a
pregnancy and young children should avoid eating predatory fish. The trade should
inform customers of the fish types and the ingredients of fish products for sale.
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Ciguatoxin and Food Poisoning
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Suspected Food Poisoning Alerts:

A suspected case of ciguatoxin food poisoning was reported in July 2024.
Two persons exhibited symptoms of ciguatera fish poisoning (CFP), which included
numbness over face, tongue and limbs, abdominal pain and diarrhoea six hours after
consuming fish brought from Okinawa, Japan. They were treated at a hospital and
did not require hospitalisation.

CFP is an illness caused by eating certain seafood, primarily coral reef fish,
which contains ciguatoxin. Ciguatoxin originates from certain dinoflagellates and
mainly accumulates in the head, liver, intestines and roe of fish. The toxin is tasteless,
odourless and cannot be destroyed by cooking or freezing.

To prevent CFP, the trade should avoid purchasing fish from unknown or
suspicious sources and maintain strict record keeping. Consumers should be careful
about the fish they catch themselves, especially from unfamiliar waters. One should
consume less coral reef fish, especially large ones, and avoid eating the head, skin,
viscera and roe. Avoid the consumption of alcoholic beverages, peanuts, nuts or
beans together with coral reef fish as they may aggravate CFP.
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