
Moulds that can kill 
When food grains are incorrectly handled or stored after 
harvesting, dangerous mycotoxins can develop. Aflatoxins 
in particular endanger human health and can prove fatal 

by Ramesh V. Bhat 

Wl. ycotoxins are the toxic sub
stances produced by certain 
species of moulds which , 

when eaten, can produce diseases in 
man and animals. Ergotism, the 
best-known of the diseases caused · 
by mycotoxins, ravaged Europe 
during the Middle Ages, when the 
outbreaks of apparent madness 
were attributed to diabolic pos
session. But the importance of my
cotoxins was recognised only during 
this century. 

The harmful effects of toxins pro
duced by Penicillium moulds, such 
as those found in rice and popularly 
called yellow rice toxins, made their 
appearance during the earlier part 
of this century in Japan and some 
South-East Asian countries. During 
the Second World War, a disease 
termed Alimentary Toxic Aleukia, 
affecting humans in parts of the 
Soviet Union , turned out to be 
caused by mycotoxins. And since 
1960 another group, the aflatoxins, 
produced by such moulds as Asper
gillus flavus have been reported 
from almost all parts of the world; 
they cause serious harm to human 
and animal health and are now 
recognised as the most important of 
mycotoxins from the human health 
angle . 

Staple cereals, especially maize 
and rice, as well as high-protein 
oilseeds such as peanuts, are among 
the high-risk commodities. Afla
toxin-producing moulds can poten
tially grow on any agricultural com
modity like cottonseed, dried 
coconut ( copra) or on foods like 
bread. Aflatoxins generally thrive 
in post-harvest storage conditions 
of high moisture content and high 
temperature. Moisture levels above 
15 per cent and temperatures rang-
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ing from 11 to 37°C are conducive 
to toxin formation. 

Mould growth and toxin develop
ment sometimes arise as a result of 
cultural factors, for instance, when 
farmers wait for a shower to wet the 
soil or irrigate their crops before the 
harvest so that it is easier to pull out 

Staple cereals can harbour moulds that 
· are harmful to human and animal 

health. 
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crops like peanuts; or there might 
be unseasonable rains at the time of 
harvest so that the crops are moist 
when they are stored. Certainly, the 
problem of aflatoxin is most serious 
in developing countries in the 
tropics, where post-harvest food 
grain handling and storage practices 
are inadequate. 

Disease outbreaks in man as a 
result of eating aflatoxin-contami
nated food have occurred in Asia 
and Africa. Aflatoxic hepatitis 
caused by heavily contaminated 
maize was reported among certain 
tribal communities of India in 1975 
and in Kenya in 1981. The symp
toms included jaundice and swollen 
abdomen, and several deaths occur
red . Regular consumption of afla
toxin-contaminated grains in small 
concentrations over long periods 
of time may possibly lead to 
liver cancer. In Thailand, Kenya 
and Swaziland, for instance, an 
epidemiological link has been found 
between a high incidence of liver 
cancer in humans and aflatoxin in 
the diet. On the other hand, a 
relationship between a higher inci
dence of malnutrition conditions 
such as kwashiorkor and the inges
tion of aflatoxin has occurred in 
Sudan and some other African 
countries. 

In parts of Scandinavia, a dis
ease condition known as Balkan 
Endemic Nephropathy has been 
attributed to eating pork contami
nated with ochratoxin, one of the 
mycotoxins. 

Recent reports from semi- and 
tropical parts of India and Ethiopia 
speak of a new type of ergotism, a 
mycotoxicosis due to eating pearl 
millet contaminated by the fungus 
Claviceps sp. The disease is charac
terised by symptoms of nausea, 
vomiting, giddiness and somnolence 
(prolonged sleepiness) and it differs 
from the classical ergotism preva
lent in Europe in medieval times. 
Other staple foods such as wheat, 
rye and sorghum are also suscept
ible to ergot contamination, par
ticularly some of the high-yielding 
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varieties introduced as part of the 
"green revolution .'' 

During outbreaks of aflatoxicosis 
in milch cattle, poultry, pigs and 
other animals, caused by contami
nated fodder, the commonest symp
toms were lack of appetite and 
swelling of the abdomen. The 
metabolites of aflatoxins (degraded 
products in the body) can be trans
mitted to animal products like milk, 
where they pose a particular health 
risk for infants , or to meat and eggs , 
where adults too may be affected. 
Protein-malnourished humans, and 
animals too, are particularly sus
ceptible to the harmful effects of 
aflatoxins. 

In food commodities and 
oilseeds, aflatoxins have a major 
economic impact on national and 
international trade. Contaminated 
oilseeds and oilseed cake obviously 
fetch a lower price. In addition , the 
entire export trade of peanut cake 
from developing countries to de
veloped countries of Europe, for 
use as animal feed ingredients , has 
been adversely affected because of 
aflatoxin contamination, and this 
has resulted in a loss of valuable 
foreign exchange earning for the 
exporting countries. The developed 
countries only accept such com
modities when they are virtually 
free from this contamination . The 
net result is that the best of the 

· commodities are exported and only 
contaminated ones remain for hu
man and animal consumption at 
home-thus posing an increased 
health hazard. 

The aflatoxin problem can best 
be tackled either by preventing the 
growth of fungi and the production 
of toxins or-once the mycotoxin 
is produced - by resorting to de
toxification or decontamination 
measures. 

One ideal solution would be to 
cultivate only those varieties of 
crops which are resistant to mould 
growth and mycotoxin formation. 
Varieties of pearl millet resistant to 
ergot infection have been de
veloped, and efforts are under way 
to find aflatoxin-resistant varieties 
of corn and peanuts. Other meas
ures to minimise the problem 
could include encouraging appro
priate cultural practices before har
vest time, such as selecting the 
proper sowing season, taking care 
with irrigation, destroying sources 
of fungal infection, using fungicides , 
and harvesting the produce in such 
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Aflatoxin dangers lurk where grain 
handling and storage practices are in
adequate. Damaged grain sacks in an 
East African storage shed. 
Photo WHO/FAOIVV. Gartung 

a way as to avoid damaging the 
seeds. 

The most common way of pre
venting mycotoxin production in 
farm produce is by ensuring proper 
drying to low moisture levels im
mediately after the harvest. Later 
these commodities must be stored 
in moisture-proof conditions. If the 
climate does not permit prompt 
drying, a solution of two per cent 
acetic acid or propionic acid can be 
sprayed on the moist grains to pre
vent mould damage. Insect control 
is also important to prevent mould 

damage. Before storage, it is impor
tant to remove chaff, immature , 
damaged or shrivelled grains and 
extraneous seeds. 

Separation of contaminated 
grains by handpicking, winnowing 
or electronic sorting is another use
ful practice for minimising the 
hazards. Ergot, contamination of 
pearl millet can be eliminated by 
washing with ordinary salt water. 

Aflatoxins are not destroyed dur
ing the normal process of cooking. 
However , certain industrial pro
cesses such as treatment with am
monia can destroy most of the af
latoxins in foods and feeds. The 
detoxified oilseed meals can be 
used as animal feed ingredients. 
Aflatoxin can be removed from 
groundnut oil by refining or by 
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Harvesting precious grain in Nepal. En
suring that cereals are properly dried 
before storage helps to protect them 
from mycotoxins. 
Photo WHOfT. Farkas 

using special filters during the oil 
extraction process. A simple house
hold method of destroying aflatoxin 
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in oil is to expose the contaminated 
oil to sunlight. 

Many countries have enacted ap
propriate legislative measures to 
control aflatoxins. Surveillance ac
tivities to monitor the level of af
latoxins in foods have been initiated 
by such international agencies as 
WHO and the Food and Agriculture 
Organization (FAO) and by various 

national governments. It is not too 
ambitious to claim that all these 
measures, coupled with educational 
and extension services launched in 
different countries-, especially those 
which primarily produce agricul
tural commodities , could result in 
totally eliminating the problem of 
mycotoxin contamination by the 
year 2000. • 

At last-a leprosy vaccine 
lthough safe drugs to control 
leprosy have existed for 
some time, WHO estimates 

that there are still between ten 
and twelve million cases in the 
world. Now at last a vaccine has 
been developed which may con
fer protection againstthe disease. 

In a ceremony at WHO head
quarters in Geneva, Switzerland, 
Mr Ryoichi Sasakawa, 87-year
old head of the Japan Shipbuild
ing Foundation, became the first 

Japanese to receive the new 
vaccine. The Foundation has 
been a generous donor to lep
rosy research . His "shot" was 
given by Professor Tonetaro lto, 
of the Research Institute for 
Microbial Diseases, Osaka Uni
versity, Japan . 

The vaccine is still undergoing 
field trials in Malawi and Ven
ezuela, and it will take several 
more years to determine exactly 
its efficacy. 
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