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ABSTRACT —We have reported a sensitive, specific and simple direct competitive ELISA
method to detect aflatoxin in agricultural commodities. We evaluated the ELISA for practical
use to detect aflatoxins contaminated in the domestic and foreign agricultural commodities. The
detection limits of the direct ELISA for residual aflatoxins in rice, pine nuts, corns, almonds,
bean nuts, and pistachio were 10 ppb and in peanuts and cashew nuts were 20 ppb, which were
elucidated from the standard curves of ELISA for aflatoxin fortified into the agricultural com-
modities. Residue studies of naturally contaminated aflatoxins in the agricultural commodities
were also carried out by using direct ELISA. As the results of the studies, it was revealed that
there were no residues of aflatoxins in 20 rice samples produced in south Korea, 20 pine nut
samples in south Korea (9 samples), USA (1 sample) and China (10 samples), each of 20 almond,
pistachio and bean nut samples in USA. However, aflatoxin residues were detected in corn sam-
ples imported from north Korea (350~585 ppb in 2 of 3 samples), from USA (109~ 326 ppb in 6
of 6 samples) and domestic corns (61~326 ppb in 7 of 17 samples). The toxins were con-
taminated in corn imported from USA for popcorn (17~20 ppb, in 3 of 10 samples) whereas no
residues were detected in corn from south Korea and China. In case of cashew nuts imported
from India, 11.4~23.1 ppb of aflatoxins were detected in 4 from 20 samples. Most of the con-
taminated foods were harvested before 1995. Thus, hygienic managements of the foods should
be required during storage and circulation at market.
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Table 1. Samples and producing areas

Samples Areas  No- of Samples  Areas No. of
samples samples
S. Korea S. Korea 11
Rice Kyung-gi 10 peynues N. Korea 3
Chung- 10 Unknown 6
chung
S. Korea 9 S. Korea 5
Pine nuts U.S.A. 1 Com USA. 10
China 10 China 5
Bean nut U.S.A. 20  Almond U.S.A. 20
Pistachio U.S.A. 20 Cashew nut India 20
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Fig. 1. Calibration curve of aflatoxin B, fortified into rice.
The remaining calibration curves show similar pat-
tern (Figures are not shown). Aflatoxin B, was ex-
tracted with 60% methanol solution and diluted 2
folds by distilled water. The toxin contaminated
naturally in the extract was removed by antibody-
ligand affinity chromatography and then toxin
standards were spiked into the extract.
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Table 2. Aflatoxin residues in agricultural commodities
determined by direct ELISA

No. of  No. of Range

Items cas
fems Arcas samples  positive {ppb)
Rice S. Korea 20 0 <10
S. Korea 11 1 61
Peanuts N. Korea' 3 2 350, 585
Unknown"? 6 6 109~ 326
S. Korea 9 0
Pine nuts USA 1 0 <10
China 10 0
S. Korea 5 0
Com  USA" 10 3 17~20
China 5 0
Almond USA 20 0 <10
Bean nuts USA 20 0 <10
Pistachio USA 20 0 <10
Cashew India 20 4 20.2~273

' Commodities harvested in 1994 or earlier years.
*Obtained from domestic retail market and maybe not har-
vested in S. Korea.

*Corns sold for popcorn.
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