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ABSTRACT

Aflatoxins contamination in groundnuts is a health problem to consumers,
because aflatoxins can induce liver cancer in mammals. Contamination of
Aspergillus spp. and aflatoxins occurs in both preharvest and postharvest in
groundnuts especially during the processes of shell milling factories which are the
middle stage of groundnut distribution from the farmers to the factories where
groundnut seeds are made into several products, The level of aflatoxins
contamination is affected by environmental conditions of the milling fat::;r::ry
especially during shelling and grading processes. The objectives of this research
are 1) to study aflatoxins contamination in groundnuts during postharvest at shell
milling level using ELISA (Enzyme-Linked Immuncsorbent Assay) te check
aflatoxins and 2) to study the correlation betweaen Aspergillus spp. incidences and

aflatoxins production in groundnuts. Before the experiment was conducted, a case

study on environmental conditions of a shell milling factory in Kalasin province was



conducted to gain information of storage duration used in the experiment. The
experiment was divided into two parts. In the first part, two hundred kilograms of
groundnuts dry pod were bought from a shell milling factory at Kalasin. They were

stored in bags and placed inside a good ventilated room for 28 days. Samples of

th th

groundnuts were taken to check aflatoxins contamination at days 0, 3" , 6,9,

" and 28" of storage. At days 12" and 28" of storage, the shelled seeds were
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graded into grades 1-4 in order to study the effects of grading to the quality of
groundnuts. This first part experiment was conducted in both wet and dry seasons
of 1984 at Field Crop Research Farm, Khon Kaen University. The second part of
the experiment was conducted in the Plant Pathology Laboratory, Khon Kaen
University with the objective of using ELISA to analyze aflatoxins contamination at
different storage duration. In addition, an effectiveness of ELISA technique in
quantifying the amount of aflatoxins was conducted by analyzing aflatoxing 2 times
at 7 days interval. Aflatoxins contaminated samples at the levels of 2.4 - 23325
ppb were tested for incidences of A. flavus , A. parasiticus and A. niger by
counting the number of colonies grown on rose bangal agar medium and then the
incidences of colonies of each species were correlated to aflatoxins levels. Finally,
a study of aflatoxins production by isolates of A. flavus , A. parasiticus and A.
niger in seed samples where moisture content was increased from 8.55 % fo 27 %
, comparisions were also made between inoculated and uninoculated seed, and
between injured and uninjured seeds at the 27 % seed moisture content.

The results of the study revealed that the duration of storage had a major
effect on the levels of aflatoxins contamination. Aflatoxins contamination was
higher in the wet season than in the dry season. This was due to higher relative
humidity in the rainy season than in the dry season. Meanwhile , the temperature in
the rainy season might be optimum for the growth of fungi and therefore increased

aflatoxins contamination. The maximum relative humidity and temperature during
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storages in the wet seasan were 80 % and 27 - 35 °C respectively, whereas in dry
season were 70 % and 30 - 40 °C respectively. Grading of groundnuts reduced
the level of aflatoxins contamination but it was difficult to pinpoint in which grades.
A. flavus incidence was not correlated to the level of aflatoxins (correlation = 0.173
R = 0.03), whereas A. niger incidence correlaied to the level of aflatoxins
(correlation = 0.806 R = 0.648). The level of aflatoxins production by A. flavus
isolated from cleistothecium was the highest which was 7,800 ppb whereas A.
niger had the lowest level of aflatoxins which was 38 ppb. The comparison
between dry groundnuts (8.55 % moisture content) and wet groundnuts (27 %
moisture content) revealed that the higher seed moisture content, the higher level
of aflatoxins contamination. The injured groundnut seeds had a higher level of
aflatoxins (5,000 ppb) than those uninjured groundnut seeds (1,250 ppb).

ELISA was effective in detecting aflatoxins contamination. It gave a high
correlation of 1 when analyzed samples at the same time of different plates and
also gave a correlation of 0.986 when analyzed the same sample at 7 days
interval.

In conclusion, the factors that induced aflatoxins contamination ‘in
groundnuts were : types of fungi (including all isclates that formed and did not
formed aflatoxins), seed moisture content, relatively humidity (%), storage
temperature, storage duration and seasons. Therefore, it is very important to the
shell milling factories to control all these factors to reduce the levels of aflatoxins

contamination in their products.



