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Boric Acid and Borax in Food

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

The Centre for Food Safety
(CFS) has recently released the results
of food surveillance on Hong Kong-style
desserts.  Results showed that a root
starch jelly sample and three desserts
containing root starch jelly were found
to contain boric acid, a non-permitted
preservative, at levels ranging from 830
to 11 000 mg/kg. This article provides
more food safety information on boric
acid and borax in food.

What are Boric Acid and Borax?

Boric acid (H3BO3) and
borax (Na,B4O,¢10H,O) are common boron-containing
compounds.

Y

Boron is a non-metallic element which never
occurs in nature by itself. It mainly exists
in the form of borates, compounds formed
after combining with other substances, in
the environment. Boron is also an essential

micronutrient for optimum growth in plants.
However, little is known about the function of
boron in humans.

Boric acid and borax occur naturally in water and soil.
They can be used in a wide range of consumer products,
including preservatives, glass, fire retardants and pesticides
efc.

Boric Acid and Borax in Food
Naturally Occurring

Boron occurs naturally in food as borate (B4O,2) or
boric acid. The richest sources of boron include fruits, leafy
vegetables, legumes, and nuts. Wine, cider and beer also
contain high levels of boron. Dairy products, fish, meats, and

AR AIRABNEH - (k1) most grains are poor sources. (Table 1)
xR AR ESHEE (HABEAER - 1998)
Table 1. Reported levels of boron in some foods (World Health Organization, 1998)
WEE@En/Am)
| l = ==
PR B& (BIEREIIN 2 REHBERHD)
Food d | of
e Food ltem ) Level of Boron
(mg/kg; fresh weight basis, unless otherwise specified)
KR REMTREBAERAIER Apple, red with peel, raw 2.38-2.73
Fruits KRNI EIBEE Banana, raw 3.72
ARAERER 4= Almonds 23
i TE4 Peanuts 13.8-18
] 1857 Beer 0.13-1.8 5 /7 (mg/L)
Beverages | imag Wine 3.5 %%/ F (mg/L)
SHEESR WINT &&EK B Enriched white bread 0.20-0.48
Cereal grain HB AKX Instant white rice <0.015
products
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For the general population, the greatest boron exposure comes from
the oral intake of food, mainly fruits and vegetables. The World Health
Organization (WHO) has estimated the average daily intake of the
population is about 1.2 mg boron from diet, which falls well within the
safe range of population mean intakes for adults (1.0-13 mg boron/day)
suggested by the WHO.

As Food Additive

Boric acid and borax have long been used as additive in various
foods. Since boric acid and borax are effective against yeasts, and to
a much lesser extent, against moulds and bacteria, they can be used to
preserve food products. In addition, both of these additives can be used
to increase the elasticity and crispiness of foods as well as prevent shrimps
from darkening.

According to literature, in the early 1900s, some scientists started
questioning the safety of the use of large amounts of boric acid and borax
in foods. By the mid-1920s, many countries began legislating against
the use of these additives in foods due to their toxicity. However, during
the Second World War, there was serious food shortage, and restrictions
on the use of food preservatives including the application of boric acid
and borax in foods were eased. After the War, restrictions on the use
of these additives in foods were gradually re-imposed. Nowadays, their
uses in food are not permitted in many countries such as Mainland Ching,
Australia, New Zealand and Canada.

In 1961, the Joint FAO/WHO Expert Committee on Food Additives
(JECFA) concluded that boric acid and borax were not suitable for use as
food additive. However, they are still permitted to be used in caviar in the
European Union.

Health Effects of Boric Acid and Borax

At low concentrations, borax can be converted to boric acid in body
prior to absorption.

In humans, it is believed that adverse reactions associated with low
doses of boric acid per day are unlikely to occur. However, exposure
to large amounts of boric acid over a short period of time can affect the
stomach, bowels, liver, kidney, and brain, and may even lead to death.

Animal studies indicated that excessive ingestion of boric acid over
a prolonged period of time may cause adverse developmental and
reproductive effects. Testicular lesions and impaired fertility have been
observed in experimental animals given boric acid in the diet. However,
there is no evidence that boric acid is foxic to the genes or carcinogenic.

Tolerable Daily Intake Level

The WHO has established a Tolerable Daily Intake (TDI) of 0.16 mg
boron/kg bw during the development of the guidelines for drinking water.

Key Points to Note

e Boric acid and borax have long been used as additive in
various foods; however, JECFA concluded that boric acid and
borax were not suitable for use as food additive.

«  Animal studies indicated that excessive ingestion of boric acid
over a prolonged period may cause adverse reproductive and
developmental effects.

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

Local Situation

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

In recent years, boric acid has been detected in fresh pork, fish balls,
rice dumplings and Chinese dim sums including shrimp dumplings etc.
From 1 January 2007 to 30 June 2009, the CFS tested some 2 670 food
samples for boric acid, in which six were found to have used boric acid
illegally.

Advice to Public

»  Obtain food from reliable sources.
*  Maintain a balanced diet.
Advice to Trade

. Do not use boric acid or borax in food.

Further information
o CFSRisk in Brief on “Use of Boric Acid and Borax in Food”.
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Genetically Modified Food - Antibiotic Resistance Morker Gene

Reported by Ms. Shuk-man CHOW, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

Besides allergenicity mentioned in the previous issue, the presence
of antibiotic resistance marker genes (ARMGs) in genetically modified
(GM\ food has also raised public concern. In this issue, we are going to
discuss the safety of the use of ARMGs.

Role of ARMGs

ARMG:s (e.g. kanamycin* resistance gene) are commonly used for
the identification of transformed cells during the development of GM
crops. In the early stage of genetic engineering, it is often difficult to
determine whether a plant cell has taken up the target DNA. To facilitate
the identification of cells inserted with the transgene, an ARMG is linked
with the gene of interest and transferred simultaneously into the plant cells.
Since the ARMG confers resistance against the sinister antibiotics, cells that
contain the ARMG, and hence the gene of interest, will be able to survive
in a medium containing the corresponding antibiotic. GM plants carrying
the gene of interest can then be regenerated from the transformed cells
(Figure 1). Although ARMGs do not serve any purpose once a transgenic
plant has been developed, they remain part of the plant.

Figure 1. Selection of transformed plant cells
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Concerns and Safety of the Presence of ARMG in GM Crops

The presence of ARMGs in GM crops has aroused concerns that
bacteria in human guts might become antibiotic resistant through the
uptake of ARMGs from the DNA spilling out of the ingested GM plants.
Such gene transfer may compromise the effectiveness of antibiotics and
pose risk to human health when the ARMG is taken up by pathogenic
microorganisms.

Likelihood of gene transfer

While it remains a theoretical risk, the World Health Organization
and the Codex Alimentarius Commission have pointed out that the
potential for the transfer of ARMGs from plants to microorganisms in
human guts is very low given the complexity of steps required for the
ARMG: to transfer and stably express. Recent human studies have also
demonstrated that no GM material is able to survive the passage through
the whole digestive tract and that the likelihood of functioning DNA being
taken up by microorganisms in human gut is extremely low.

*kanamycin has been used in treatment of tuberculosis and certain sexually fransmitted diseases.
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文字注釋
Genetically modified food - Any food which is, or is derived from, genetically modified organisms.

文字注釋
Transgene - The gene of interest to be introduced into the host organism.

文字注釋
Gene - A gene is a unit of hereditary material, which carries the required information necessary to produce a protein(s) that determines the characteristics of an organism.

文字注釋
基因 - 遺傳物質的單位，記載了一切用作製造細胞內蛋白質的所需資料，從而決定生物的特性。

文字注釋
轉基因 - 被植入至宿主生物體內的有關基因。

文字注釋
基因改造食物 - 任何屬於基因改造生物或衍生自基因改造生物的食物。
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Safety of ARMGs and GM crops containing ARMGs

Safety of ARMGs commonly used in GM plant has been
reviewed by a number of national and international food safety
authorities. Up till now, there is no evidence that ARMGs currently
in use pose a health risk o humans.

For GM crops containing ARMG:s, like any newly developed
GM plants, their safety have to be evaluated before market
approval. Factors like the safety of the ARMG product and the
clinical importance of the antibiotic in question will be considered.
If evaluation of the data suggests that the presence of the ARMG
or gene product presents risks to human health, the marker gene or
gene product should not be present in the food.

Alternatives to ARMGs

As a precautionary measure, use of transformation technologies
that do not result in ARMGs in GM plants is encouraged. These
include the removal of ARMGs after successful gene transfer and
the use of alternative markers genes (e.g. herbicide tolerance gene)

to replace ARMGs.

Despite concerns over the potential allergenicity and presence
of ARMGs in food derived from genetic engineering, GM food
available in the international market has undergone safety
assessment and is safe for human consumption.

Mircobiological Quality of Ice-cream and
Frozen Confections

Ice-cream and frozen confections are particularly popular during summer
time. However, due to the hot weather, improper handling of these products
(e.g. storage temperature not low enough (-18°C or below) and freezer door
not properly closed) is favourable to bacterial growth.

In May and June 2009, the Centre for Food Safety (CFS) conducted a
targeted food surveillance project on the microbiological quality of ice-cream
and frozen confections. A total of 1 000 samples were tested and none
was found with pathogens. Regarding the quality and hygienic indicators,
meaning the total bacterial count and tests of coliform organisms, 11 samples
were found fo exceed the legal standards. Nevertheless, usual consumption
was unlikely to pose significant health effect. Regarding the unsatisfactory
samples, the CFS issued warning letters and conducted follow-up inspections.
Test results of follow-up samples were all satisfactory. The CFS advises
consumers to buy ice-cream and frozen confections from reliable shops and
not to consume any product which is out of expiry date or of inferior quality.

Melamine in Food

Following the emergence of adulterated use of melamine in milk and
milk products in the Mainland in September last year, the Government
immediately amended the Harmful Substances in Food Regulations (Cap.
132 AF) to establish legal limits for melamine in food at T mg/kg for milk
and food for children under the age of 36 months, pregnant and lactating
women, and at 2.5 mg/kg for other food.

Since the onset of the incident, the Centre for Food Safety (CFS)
has conducted analyses for melamine in over 5 600 food products and
found that 40 samples exceeded the legal limits. Among the satisfactory
products, 32 samples were found to contain melamine within the legal
limits at levels between 1 to 2.5 mg/kg. The results are listed in a separate
table on the CFS website. Consumption of these foods at the low levels of
melamine detected would not pose health concerns. There have been no
positive results since December 2008.

ARMETE—E (“STAFLA) BE
Summary of Risk Communication Work (July 2009) Number
E/BYLEMEZE Incidents / Food Safety Cases 65
hJ

,ﬁlpﬁ1§1¥ AFREA Public Enquiries 170
I/ﬂf—%ﬁ EREH Trade Enquiries 181
Summary Of R Food Complaints 327
Risk Communication Work BERHRELE Rapid Alerts to Trade 33
BB g/ BE/BE/EHE 89

Educational Seminars / Lectures / Talks / Counselling
FEHEIRYZ 2R ORENFTAS 17

New Messages Put on the CFS Website
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