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Abuse of Boric Acid and Borax in Foods

Reported by Ms. Michelle CHAN, Scientific Officer,
Risk Assessment Section,

Centre for Food Safety

The Centre for Food Safety (CFS) released the
surveillance results on rice dumplings in April and May
2017. Two loose-packed “gan shui” (lye water) rice
dumpling samples were found to contain boric acid, a
non-permitted preservative, at levels of 500 ppm and 350
ppm respectively. This article discusses the uses, safety
and regulatory control of boric acid and borax in foods.

Uses of Boric Acid and Borax

Both boric acid and borax are boron-containing
compounds. Boric acid and borax are used in a wide
variety of consumer products such as detergents,
adhesives, fertilisers, etc. As early as 1870s, before
countries began legislating against their application as
food additives due to their toxicities, boric acid and borax
were added to foods as preservatives which inhibit the
growth of microorganisms, in particular yeasts, and to a
much lesser extent, against moulds and bacteria.

In past years, cases regarding the abuse of borax
or boric acid in foods including rice dumplings, meat
balls, yellow noodles, root storc% ielly and fried fritters
were reported in Hong Kong and other places such as
Mainland China, Taiwan
and Malaysia.  These
chemicals were illegally
added in foods not only
for the sake of extendin
the  products’  shelf
life, but also because
they may increase the
elasticity and crispiness

i of foods.
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World Health Organization (WHO) has estimated that
the average daily boron intake of the population is well
within WHO's suggested safe range of population intake.
The Joint FAO/WHO Expert Committee on Food Additives
evaluated the safety of boric acid and borax in 1961 and
concluded that these compounds were considered not
suitable for use as food additives.

Consuming large amounts of boric acid over a short
r)eriod of time can adversely affect the stomach, bowels,
iver, kidney and brain, and may even lead to death. Animal
studies revealed that prolonged excessive ingestion of
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boric acid resulted in adverse developmental and reproductive effects.
Among these experimental animals, testicular lesions and impaired
Fertili(?/ had been observed whereas adverse effects on development
including decreased foetal body weights, malformations of eyes,
central nervous system, cardiovascular system and the skeleton were
also demonstrated. Currently, there is no scientific evidence suggesting
boric acid is toxic to genes or cancer causing.

Regulatory Control

Provisions for the use of boric acid and borax have not been
included in Codex standards. Also, they are not included in the list of
additive permitted for use in food in places such as Mainland China,
the United States, Canada, Australia and New Zealand. Nevertheless,
they are exceptionally authorised in the European Union for use as
preservatives in caviar.

In Hong Kong, boric acid and borax are not permitted
preservatives under the Preservatives in Food Regulation (Cap.132

BD).
Local Surveillance

Over the past years, the CFS has been monitoring the illegal use
of boric acid and borax in different foods including rice dumplings.
From January 2014 to May 2017, 727 food samples were collected
in Véhich three of them, all as rice dumplings, were detected with boric
acid.

Alternatives to Boric Acid and Borax in Foods

In fact, the addition of boric acid and borax in foods is not
essential. It can be replaced by adoption of appropriate food
processing methods or, if necessary, use of alternatives in accordance
to Good Manufacturing Practice (GMP).  Examples include quick
freezing of rice dumplings to extend shelf life or use of moderate
amount of phosphates as humectant and stabiliser in preparing noodles
and processed meat products to improve their texture. It is reported in
the literature that polyphosphates applied during the preparation of lye
water rice dumplings may Eelp enhance elasticity of tﬁe dumplings and
reduce the adhesiveness between the rice and wrapping leaves.

Key Points to Note

1. Boric acid and borax are non-permitted preservatives in
Hong Kong.

2. Animal studies indicated that prolonged excessive ingestion
of boric acid may cause adverse developmental and
reproductive effects.

3. Alternatives to boric acid and borax are available for
preparing foods.

Advice to Public
*  Purchase foods from reliable retail outlets.

Do not use boric acid or borax when making foods on your own.

«  Eata variety of foods in moderation to avoid excessive exposure to
chemicals from a small range of food items.

Advice to Trade
+  Purchase food and food ingredients from reliable suppliers.

+ Do not use boric acid or borax when preparing foods. Replace with
alternatives, as necessary, or adopt appropriate food processing
methods.

*  Make sure food for sale complies with local regulatory requirements
and adhere to GMP in food preparation.
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Metallic Contaminants: An Overview

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

Metals are natural components of the earth’s crust and ubiquitous in
the environment. For some metals such as copper, chromium, manganese
and selenium, we need them in trace amount for normal body function
but they may cause adverse effects upon excessive exposure. However,
some other metals such as arsenic, cadmium and lead serve no functional
purpose but can lead to deleterious effects in our body. As metals can
enter our food as a result of environmental contamination or during food
production process, let's take a closer look on the metallic contaminants
which may Ee present in our food in this new series of articles.

Adverse Health Effects

Exposures to metallic contaminants may lead to various and multiple
adverse health effects. The International Agency for Research on Cancer
has classified arsenic, cadmium, chromium (VI) and nickel compounds as
human carcinogens (Group 1). Lead and mercury are well-known for their
toxicities on the nervous system; high levels of manganese exposure may
affect the nervous system as well. While the primary chemically induced
effect of uranium in humans is kidney inflammation, the target tissues for
barium exposure in laboratory animals also appear to be kidneys. Some
other metallic contaminants such as antimony, boron, copper, selenium and
tin may also cause gastrointestinal effects upon excessive exposures.
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Examples of some adverse health effects (may not be the toxicological end-point of concern and not limited to any specific
route or duration of exposure) which may be caused by different metallic contaminants in humans and/or laboratory
animals.

[Note: Above graphic is for illustration purposes only and the adverse health effects mentioned for each metallic
contaminant are neither comprehensive nor exhaustive.]

of child-bearing age in Hong Kong.

Prevention and Control

Centre for Food Safety
showed that there is
Fublic health  concern
or dietary exposure of
methylmercury E:)r women

In this modern industrial world, the presence of metallic contaminants
in our food is in most cases unavoidable. To protect public health, levels of
metallic contaminants in food should be as low as reasonably achievable
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(ALARA) through best Froctice such as Good Agricultural Practice
(GAP) and Good Manutacturing Practice (GMP).

In general, from the consumers’ perspective, what we can do
is fo maintain a balanced diet so as to avoid excessive exposure to
metallic contaminants from a small range of food items.

To Be Continued...

In next article, we will focus on some metals that are identified as
of major public health concern, including details of their adverse health
effects and ways to reduce their exposure in our diet.
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Nitrofurans in Tiger Grouper

Last month, the Centre for Food Safety (CFS) found a trace amount
(1.6 parts per billion) of metabolite of furazolidone, AOZ, in a chilled
tiger grouper sample. Furazolidone, a non-permitted veterinary drug, is
a type of nitrofurans.

Nitrofurans are a family of chemical compounds which have
broad-spectrum antimicrobial activities. The main concern of nitrofurans
in food is that these compounds may cause cancer in experimental
animals. Based on available scientific information, there is no safe level
of residues of certain nitrofurans, including furazolidone and nitrofural
(also known as nitrofurazone) or their metabolites in food that represents
an acceptable risk to consumers. For this reason, Codex recommended
that competent authorities should prevent residues of furazolidone and
nitrofural and their metabolites in food. This can be accomplished by not
using furazolidone and nitrofural in food producing animals.

The CFS has informed the vendor concerned of the irregularity.
According to the information Erovided by the vendor, there was no
remaining stock of the affected batch.

Cadmium in Asparagus and Lily Bulb

Last month, the Centre for Food Safety’s routine Food Surveillance
Programme detected cadmium, a metallic contaminant, in a fresh
asparagus sample (0.21 mg/kg) and a dried lily bulb sample (0.45 mg/
kg), at levels exceeded the ?egol limits stipuloteJin the Food Adulteration
(Metallic Contamination) Regulations (Cap 132V).

Cadmium is a naturally occurring metallic element in the Earth’s
crust. Crops (e.g. asparagus, lily bulb, mushrooms, rice and rice
products) grown in cadmium-contaminated soil, irrigated with cadmium-
contaminated water or applied with cadmium-containing fertilisers may
have increased concentrations of cadmium. Acute toxicity of cadmium
due to dietary exposure is very unlikely but prolonged excessive intake
of cadmium may have adverse effects on the kidneys and bones.
Consumers are advised to take a balanced diet so as to avoid excessive
exposure fo certain chemicals or contaminants from a small range of
food items.
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