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A Rapid Screening for Aflatoxins using Immunoaffinity Column

Nobuyuki TAKEDA* and Misao GOTOU

Health Science Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

A rapid and selective procedure was developed for screening aflatoxins in foods with an immunoaffinity column

(IAC) cleanup liquid chromatography using post-column bromination. The sample was extracted with

acetonitrile-water (9:1) for nuts, cereal, peppers, and methanol-water (8:2) for peanut butter and dried figs. The

sample extract was diluted with 2% Tween-phosphate buffer saline, and applied to IAC. Aflatoxins were eluted

with two consecutive 0.2 mL aliquots of acetonitrile. Water (0.2 mL) was added to the second aliquot and the

mixture (100 pl) was injected onto HPLC. The mean recoveries were >70% with RSDs <11%. Limits of

quantitation were estimated to be 0.5 ppb. Using the developed method, 5 samples (peanut:2, peanut butter:2,

black pepper:1) were found to contain aflatoxin Bl and/or G1 ranging from 0.5 — 1.6 ppb in 60 commercial

samples.
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Fig.1 Chromatograms of standard aflatoxins and the
extract of peanut sample with and without the
post-column reagent (PBPB).

Arrows indicate the disappearance of B1 and G1
by stopping the reagent flow.
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Fig.2 Elution profile of aflatoxins from IAC column
(Afla-Test P) with acetonitrile.
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c Q.. -0+, T TP
S PiBig oo Blangigig oo
(] AT
(0]
o
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

Runs of Reuse

Fig.3 Effect of reuse on IAC column performance

A — C: Extract diluted with T-PBS was applied. D: Extract was evaporated before application.

Closed circle: B1, open circle: B2, closed triangle: G1, open triangle: G2.
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Table 1 Recoveries of Aflatoxin B1,B2,G1 and G2 (n=5)

Nutmeg Peanut Butter Pistachio
Average RSD Average RSD Average RSD
(%) (%) (%) (%) (%) (%)
2 ppb
B1 77.6 1.7 73.6 3.7 814 103
B2 71.5 2.7 75.0 4.0 791 1141
G1 78.6 5.7 81.1 2.7 86.6 6.7
G2 70.6 8.3 75.8 24 76.3 54
5 ppb
B1 85.6 3.4 74.0 6.7 95.0 47
B2 78.4 2.6 76.0 41 955 3.2
G1 92.1 3.1 75.0 10.7 91.7 111
G2 70.7 6.3 78.8 7.3 99.1 9.8
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