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Cyanides and Food Safety

Reported by Mr. Johnny CHU, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

On 12 August 2015, massive explosions devastated a
warehouse holding containers of dangerous chemicals in Tianjin.
The public are worried that these chemicals, especially cyanides,
might pollute the air, the water and the food in the area. This
article discusses the occurrence, safety and regulations of cyanides
in foods.

Cyanides and Their Occurrence in Foods

Hydrogen cyanide (a colourless gas) and potassium cyanide
(a solid) are common examples of cyanides and a solution of
hydrogen cyanide in water is called hydrocyanic acid. Cyanides
enter air, water, and soil from natural processes (e.g. volcanoes,
wildfire and microbiological activities) and industrial activities (e.g.
electroplating, gold mining, production of textiles and plastics,
efc.).

Cyanides seldom persist in surface waters and soils because
at pH < 9.2, most cyanides in solution will evaporate as gaseous
hydrogen cyanide and some will be transformed into less harmful
chemicals (e.g. carbon dioxide and ammonia) by microorganisms,
or will form complexes with metals. Cyanides are toxic to plants;
however, not much is known about the uptake of cyanides into
plants. Being a weak acid, hydrogen cyanide, when deposited
a lot on wet surfaces of vegetables and fruits, may cause burning,
wilting or discolouration, making these products unmarketable.
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A simplified diagram showing the environmental fate of cyanides.
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Cyanide-containing substances occur naturally in over 2 000
plant species; some of these are food plants such as bamboo
shoots, cassavas and seeds or stones of apples, apricots, pears,
plums, prunes, cherries, peaches, etc. In these plants, cyanides are
bound to sugar molecules in the form of cyanogenic glycosides.
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Cyanogenic glycosides per se are relatively non-oxic; however, they are
converted into toxic hydrogen cyanide in the intestinal tract. Young children
are more susceptible and chewing only a few seeds of these plants may
cause cyanide poisoning. Cooking cyanogenic plants thoroughly in boiling
water can effectively reduce their toxicity levels.

Cyanides are toxic to living organisms at very low concentrations and
fish is the most cyanide-sensitive group of aquatic organisms reported in the
literature. Nonetheless, cyanides in water do not bioaccumulate in living
organisms including fish, probably owing to their rapid transformation. The
most frequent cause of cyanide poisoning in livestock is through ingestion
of plants containing cyanogenic glycosides. However, according to the
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Despite being illegal in most countries, cyanide fishing, whereby divers
squirt cyanide info reef crevices to stun fish without killing them, is reportedly
practised in some regions. The captured fish is mainly for the marine
aquarivm frade and sometimes for human consumption. Although there is

no evidence of poisoning of people who eat cyanidecaught fish, the use
of cyanide fo catch fish kills other organisms in the ecosystem, leading to

European Food  Safety  Authority,
provided the animal is not intoxicated
with hydrogen cyanide, the levels in
meat, eggs or milk intended for human
consumption can be expected to be
very low in all food producing animals.

Public Health Significance

Cyanides are toxic to humans
and animals due to their ability to
inhibit cell respiration. Acute toxicity
in human is characterised by symptoms
such as vomiting, nausea, headache,
dizziness, difficulty in vision, slow heart
rate, convulsion, respiratory failure and
may finally result in death. Symptoms
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of short term effects usually occur within
minutes after breathing cyanides or
eating foods that contain them.

Regulatory Control

Codex Alimentarius Commission has established maximum levels of
10 mg/kg and 2 mg/kg (as hydrocyanic acid) for cassava flour and gari
respectively. In EU, the maximum permitted levels of hydrocyanic acid are
50 mg/kg in nougat and marzipan, 35 mg/kg in alcoholic beverages and
5 mg/kg in canned stone fruits. There is no specific regulation on cyanide
in foods stipulated in the laws of Hong Kong; nevertheless, all foods for sale
in Hong Kong must be fit for human consumption.

Actions Taken

Regarding the explosions in Tianjin, the Centre for Food Safety (CFS)
has been maintaining close contact with the relevant Mainland authorities;
no vegetables, fruits or live edible aquatic animals from registered farms
in Tianjin have been exported to Hong Kong since early this year. CFS’
information also shows that no cattle have been imported from Tianjin since
the explosion incident. To allay public concerns, the CFS also took 20
samples (e.g. vegetables and fruits) originating from areas around Tianjin
for testing and cyanide was not detected in any of these samples.

Key Points to Note

* Most cyanides in water or in soils will evaporate into the air in
the form of gaseous hydrogen cyanide.

+ Cyanides do not bioaccumulate in living organisms or persist
in the environment.

Cyanide-containing substances occur naturally in some food
plants.

Advice to the Trade

1. Keep vigilance to issues related to food safety and obtain food supplies
from reliable sources.

2. Ensure foods imported or for sale are fit for human consumption and
comply with legal standards.

Advice to the Public

1. Maintain a balanced diet so as to avoid excessive exposure to harmful
substances from a small range of food items.

2. Handle cyanogenic food plants with care to reduce the risk of
poisoning:
(i) Cut cyanogenic food plants (e.g. bamboo shoots) into small
pieces and cook them thoroughly in boiling water;

(i) Do not eat or chew seeds or stones of apples, apricots, pears,
plums, efc.
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Fats and Oils — What Are They?
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Whole soya beans
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An example of soya bean oil processing

RYLE2H L Reported by Mr. Arthur YAU, Scientific Officer,
R BRFFEA  Risk Assessment Section,

Fats and oils contribute to an important
part of our diet. They are a source of essential
fatty acids and a concentrated source of energy in
terms of human nutrition. On the other hand, fats
and oils can also provide distinctive flavours to
food and provide unique and desirable functions
during cooking. For example, oils are the frying
media for deep fried food; and when making
pastries, fats (shortenings) are added to prevent
the flour and other ingredients from clumping
together.

What Are Fats and Oils?

Some people think that fats and oils
are different things. But in reality, they share
a common chemical structure and similar
properties. The difference is that those that stay
solid at room temperatures are called fats while
those that stay liquid at room temperatures are
called oils. Chemically, each fat or oil molecule
consists of three long strings of fatty acid
molecules combined with a glycerol molecule.
Fats and oils may originate from plants, land
or marine animals. Fats and oils may contain
small amounts of other minor components that are
naturally present. As fats and oils are produced
by organisms as a way to store energy, they are
found in a wide range of plants and animals.

Oils are commonly obtained from oil-
producing plants like corn, peanuts, soya beans,
vegetable seeds, olives, palm kernels, whilst
fats are more commonly obtained from animal
sources like milk (butter), beef (tallow), pork
(lard), etc. Fats and oils can also be obtained
from marine sources like fish. Although butter,
margarine and cocoa butter contain fats, they are
defined and specified separately under standards
other than fats and oils by the Codex Alimentarius
Commission, the international food standards
and safety authority. The differences in the fatty
acid molecules attached can contribute to the
properties and stability of the fat.

Processing of Fats and Oils

During the processing of oils, crude oil is
extracted from the raw materials through physical
means (e.g. pressing), chemical means (e.g.
extraction by solvents) or a combination of both
methods. Many of them are then further processed
so that the desired quality and properties can be
obtained in the product. Undesirable and harmful
substances in the raw materials, if present, can
also be removed during processing.

In obtaining animal fats, fatty parts of
the animals are melted in hot water or steam.
The melted fat rises on top of the water and is
removed, while the unwanted meat tissues settle
to the bottom.

For obtaining oils from plant materials,
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the raw materials may first be prepared by sorting out those that are
damaged, followed by cracking, grinding before being pressed and/
or extracted with non-toxic solvents like hexane. The crude oil obtained
can then be further processed as illustrated above.

In the next two issues, we will cover the role of fats and oils in food
quality, safety, nutrition and health.
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Are Insects Safe to Eat?

Last month, the media reported some exotic foods, insects added
in candies, which raised the eyebrows of many people. The Centre for
Food Safety (CFS) has addressed some food soFty concerns on edible
insects in a Food Safety Topic article.

Although insect eating is an uncommon practice in Hong Kong,
insects can be a source of food for people in some places of the world
because they provide high-quality protein and other nutrients. According
to the Food and Agriculture Organization of the United Nations, out of
an estimated 6-10 million species of insects, 1 900 are documented in
literature as edible. No significant health problems have arisen from
consuming edible insects, though evidence of allergies induced through
the ingestion of insects exists.

The CFS reminds the trade to ensure that the foods they sell are fit for
human consumption and comply with local legislations. The processing
and storage of insects and their products should follow the same health
and sanitation recommendations as for other traditional foods. These
include removing the potential harmful parts of the insects. The CFS
reminds consumers to maintain a balanced and varied diet.
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Total Ban on the Import and Sale of Edible Oil
from Taiwan Still in Force

Recently, some sesame oils from Taiwan were found imported into
Hong Kong for human consumption. This has violated the directive on a
total ban on the import into and sale within Hong Kong of all edible oil
produced in Taiwan. Following the instruction from the Centre for Food
Safety (CFS), the importer concerned has stopped the sale and recalled
the affected products from its retail outlets, and isolated the remaining
stock.

The substandard lard incident in Taiwan was first reported by
Taiwanese authorities in September 2014. Later, it was found that some
of the affected products had been imported into Hong Kong and used
by certain food premises. The CFS reminds the trade that the preventive
measures taken in response to the substandard lard incident in Taiwan
last year are still in force.
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