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Cyanide Poisoning and Cassava
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Reported by Ms. Joey KWOK, Scientific Officer,
Risk Communication Section,
Centre for Food Safety

Background

On 14 January 2008, the Centre for Food Safety
(CFS) advised members of the public to avoid consuming
Piranha brand crackers and snacks manufactured by
Tixana Australia Pty Ltd. The appeal was made following
a warning issued by the Food Standards Australia New
Zealand (FSANZ) due to the higherthan-usual levels
of naturally occurring cyanogenic glycosides in the
ingredient cassava in a batch of exported vegetable
crackers. The CFS contacted the relevant authorities
and was informed that the affected products had been
exported to Hong Kong. The CFS alerted the trade to stop
selling the affected products.

What are Cyanogenic Glycosides?

Cyanogenic glycosides are a group of chemical
compounds which occur naturally in over 2 000 plant
species. There are at least 25 cyanogenic glycosides
known to be found in the edible parts of plants.
Cyanogenic glycosides alone are relatively non-toxic.
However, as a result of enzymatic hydrolysis by beta-
glucosidase following maceration of plant tissues as they
are eaten, or by the gut microflora, cyanogenic glycosides
are broken down to release hydrogen cyanide which is
toxic to both animals and humans. The potential toxicity
of a cyanogenic plant depends primarily on its capacity
to produce hydrogen cyanide.

What are the Symptoms of Cyanide Poisoning?

In humans, the clinical signs of acute cyanide
infoxication include rapid respiration, drop in blood
pressure, rapid pulse, dizziness, headache, stomach pain,
vomiting, diarrhoea, mental confusion, twitching and
convulsions. Death due to cyanide poisoning can occur
when the cyanide level exceeds the limit an individual
is able to detoxify. The acute lethal dose of hydrogen
cyanide for humans is reported to be 0.5 to 3.5 mg per
kilogram of body weight. Children are particularly at risk
because of their smaller body size.

Chronic cyanide intoxication may lead to the
development of certain conditions including disturbance
of thyroid function and neurological disorders. It tends
to affect those individuals who have regular long-term
consumption of cassava with poor nutrition status.

What is Cassava? What is it Used for?

The roots of cassava are rich in carbohydrates, mainly
starch. According to Food and Agriculture Organization,
cassava is the third most important source of calories in
the tropics, after rice and corn. Cassava is consumed in a
variety of ways, including eaten as whole root, grated root
or root chips. In addition, it is prepared into flour which
in turn can be used for cooking or production of cassava-
based products such as breads, crackers, and puddings
or beverages made with tapioca pearls. Cassava leaves
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Bamboo shoot

are also eaten in some countries following extensive boiling. Apart from
being used as human food, cassava products are also used as animal

feed.

RE

Cassava

How should Cassava be Processed to Render it Safe for
Consumption?

Cassava contains more than one form of cyanogenic glycosides.
Different varieties of cassava are generally classified into two main types:
sweet cassava and bitter cassava. Sweet cassava roots contain less than
50 mg per kilogram hydrogen cyanide on fresh weight basis, whereas
that of the bitter variety may contain up to 400 mg per kilogram.

Sweet cassava roots can generally be made safe to eat by peeling
and thorough cooking. However, bitter cassava roots require more
exfensive processing. One of the traditional ways to prepare bitter
cassava roots is by first peeling and grating the roots, and then prolonged
soaking of the gratings in water to allow leaching and fermentation to
take place, followed by thorough cooking to release the volatile hydrogen
cyanide gas. Cutting the roots info small pieces, followed by soaking and
boiling in water is particularly effective in reducing the cyanide content in
cassava. Whilst fresh cassava requires traditional methods to reduce its
toxicity, adequately processed cassava flour and cassava-based products
have very low cyanide contents and are considered safe to use.

What Other Edible Plants Contain Cyanogenic Glycosides?

Bamboo shoot is a popular food item among Asian population. The
cyanogenic glycoside present in bamboo shoot is decomposed quickly
in boiling water. Other edible plants containing cyanogenic glycosides
include kernels within the pits of some stone fruits (e.g. bitter apricot
kernels), lima beans, efc.

Advice to Consumers
1. Buy food from reliable suppliers.

2. Prepare cyanogenic plants such as cassava and bamboo shoot
properly before consumption. Cyanogenic plants should be cut into
smaller pieces, soaked in water and cooked thoroughly in boiling
water.

3. Maintain a balanced diet to avoid excessive exposure to harmful
chemicals from a small range of food items.

Advice to the Trade
1. Source food and ingredients from reliable sources.

2. Adhere to the Good Manufacturing Practice to minimise the risk of
natural foxins in food.

Further Information

Further information about natural toxins can be obtained from the
following webpages:

CFS Risk Assessment Study Report on Natural Toxins in Food
Plants

«  CFS Risk in Brief on Naturally Occurring Toxins in Vegetables
and Fruits



http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_01_17.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_01_17.html
http://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fc_02_05.html
http://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fc_02_05.html
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Pesticide Residues in Food (Part )

Reported by Dr. John LUM, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

From time to time, we hear different reports on pesticide residues in
food and their adverse effects on human health. However, do we really
KNOW pesticides? In the coming three issues, this column will have a
closer look at pesticides — from their origins to safety evaluation and setting
of permitted levels in food.

Many Things around Us are Pesticides

In broad sense, pesticide is any substance or mixture of substances
intended for preventing, destroying, repelling or mitigating pest. Any
living organisms that are not wanted because of their damage to crops or
properties, or affect human or other animal health could be regarded as
pests. Pesticides are commonly used to treat these pests and their presence
is ubiquitous. Few people have not applied domestic pesticides such as
cockroach sprays at home.

Some pesticides are specifically developed fo control pests in food
production, especially during crops growing. Classes of pesticides commonly
used in crops growing include insecticides (to control insect infestations),
fungicides (to control the spread of fungal diseases) and herbicides (to
control the competing effects of weeds). In this article, we will focus on
pesticides used in food production.

A Brief History of Pesticides

As early as around 1000 BC, people have
used different chemicals (e.g. sulphur) as
pesticides. Advances in chemical science
and the adoption of intensive farming
practice have led to the development
of more effective chemical pesticides.
Chemical pesticides were, at one stage,
championed as human’s success over
nature. But pesticide resistance, damage
to the environment and adverse effects on
human health have overshadowed their
subsequent use. With more stringent control
on pesticides, pesticides have apparently
found their place in the agricultural system.
Two important classes of chemical pesticides,
organophosphate and organochlorine, with
food safety concerns are detailed below:

Organophosphate (OP) pesticides — OP pesticides are insecticides
act by affecting the nervous system of insects through disrupting
the neurotransmitter acetylcholine.  Many OP pesticides are also
acutely toxic to animals, mainly by affecting the nervous systems.
Methamidophos, which has caused acute food-poisoning cases in
human, is an OP pesticide. The use of methamidophos and many OP
pesticides has been stopped in many countries due fo their potential
adverse effects in human.

Organochlorine (OC) pesticides — One of the most well-known OC
pesticides is DDT. DDT is a broad-spectrum insecticide invented in
the 1940s and quickly became the most widely used pesticide in the
world. However, DDT persists in the environment and was found to
affect reproduction and development in a number of animal species
in the 1960s. Since then, DDT was not permitted to be used in many
countries.

Although most of the commonly used pesticides are synthetic chemicals,
biopesticides have gained their popularity in recent years, as a result of
increasing popularity for organic products. Biopesticides are pesticides
derived from natural materials such as animals, plants and bacteria. The
most well-known biopesticide comes from the bacteria Bacillus thuringiensis
(BH).

Pesticide Residues in Food - the Wrong Item in the Wrong Place?

The proper use of pesticides could improve the quantity and quality
of food. The days that farmers found half of their crops being eaten up
by worms might have been gone!l However, the use of pesticides in food
production would inevitably leave some residues in some of the products.
Risk to human health could be reduced with proper usage of pesticides.
Although most of the pesticides are used during crops growing (pre-harvest),
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pesticides could also be applied during storage and transport of the
crops (post-harvest). Moreover, food animals may accumulate pesticide
residues in their body through the consumption of feed containing
pesticide residues.

Pesticides that are not applied intentionally during food production
may also cause residual problems. Some pesticides are persistent in
the environment and traces of them may contaminate our food.

The next issue of Food Safety Platform will cover the safety of
pesticides. Do not miss it!

Methamidophos and Dumplings

In late January 2008, local media reported on a food incident
concerning frozen dumplings that were suspected to be contaminated with
the pesticide methamidophos in Japan. As products from the same source
were available locally, they were voluntarily removed from sale.

Methamidophos is an organophosphorus pesticide that had caused a
large number of food poisoning cases in Hong Kong when it was abused in
vegetables in the later part of the last century. Symptoms of methamidophos
poisoning include vomiting, diarrhoea, abdominal pain, nausea, dizziness
and numbness. In severe cases, people may have breathing difficulties,
blurred vision and convulsion.

When sourcing vegetables on the Mainland for export to Hong Kong,
vegetable importers should acquire vegetables from registered farms and
collecting / processing establishments. Vegetables should be washed and
prepared properly before consumption in order to minimise the chance of
pesticide food poisoning.

Scombroid Fish Poisoning

The Centre for Health Protection announced on 25 January 2008
that they were investigating a scombroid fish poisoning case. Five people
consumed lunch supplied by a caterer and half to 1.5 hours later, developed
symptoms of scombroid fish poisoning, which included flushing, rapid heart
beat, dizziness, vomiting and diarrhoea. The investigations by the Centre
for Food Safety revealed that a sample of butterfish fillet contained 1 700
ppm of histamine, which was well above the action level of 200 ppm set by
the Codex Alimentarius Commission.

Certain fish, including those of the
Scombroid family like tuna, mackerel,
sardine and anchovy, contains the amino
acid histidine naturally. When the fish
are improperly stored, particularly
soon after catch, certain bacteria will
convert histidine present into histamine.
Consumption of such fish may cause
food poisoning as cooking cannot
destroy histamine.

People should purchase fish from
reliable sources and store fish, especially
fish of the Scombroid family, at four
degree Celsius or below for chilled fish
and -18 degree Celsius or below for
frozen fish to prevent spoilage.
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Summary of Risk Communication Work (January 2008) Number
Ei/ BT 2EE
,ﬂpﬁ%% Incidents / Food Safety Cases 64
I{/E_EE%,E /AR EH# Public Enquiries 136
Summa ry Of ¥R 5 Trade Enquiries 177
Risk Communication Work £YHEF Food Complaints 379
BB/ B/ A/ e 58
Educational Seminars / Lectures / Talks / Counselling
LEEI YR 2R OHERIEAE 13
New Messages Put on the CFS Website
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http://www.cfs.gov.hk/english/multimedia/multimedia_pub/files/veg-lft_e.pdf
http://www.cfs.gov.hk/english/multimedia/multimedia_pub/files/veg-lft_e.pdf
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/files/veg-lft_c.pdf
http://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/files/veg-lft_c.pdf
http://www.chp.gov.hk/view_content.asp?lang=en&info_id=11320
http://www.chp.gov.hk/view_content.asp?lang=tc&info_id=11320

