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Abstract: To improve the sensitivity of enzyme — linked immunosorbent assay for aflatoxin B, , indirect com-
petitive enzyme — linked immunosorbent assay (IC — ELISA) was developed with selective antibody 3G1. The pro-
cedure was modified by working preoperatively under dry conditions and using glycolic acid as a spacer providing a
nucleophilic hydroxyl group for formation of aflatoxin acetal AFB, — GA in 8 — position on one side. The structure
was successfully identified by MS. The ESI — MS identification demonstrated that[ M + H] © was 388. 07. Active

ester method ( AEM) was used to couple the acetal of aflatoxin B, to carrier protein ( BSA ) to obtain artificial anti-
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gen for aflatoxin B,. Hapten was then linked to BSA through active ester,and this was confirmed by UV spectrum.
A result of UV spectra of AFB, — GA — BSA was obviously different from BSA and aflatoxin B,, showing that the

preparation of artificial antigen for aflatoxin B, was successful. The coupling ratio of AFB, to BSA was 8.45: 1 in

the conjugate. Consequently, using novel AFB, — GA — BSA as envelope antigen, indirect competitive enzyme —

linked immunosorbent assay (IC — ELISA) method was developed with selective antibody 3G1 for aflatoxin B,.
Sensitivity of 0. 3ng/mL for 3G1 was achieved by heterologous ELISA with working range of 0.03 — 1. 08ng/mL,
which was 81.25% higher than that obtained by homologous detection. 12 peanut samples were analyzed by this

method, fitted well with standard curve of y =1.044 4x +0.090 2 and corresponding coefficient of determination R*

=0.975 1, comparing with the result by high — performance liquid chromatography ( HPLC).
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Table 1 Elution condition for aflatoxin detection by HPLC

i}E] Time/min & Acetonitre/ % K Water/%

0 15 85
6 17 83
8 25 75
14 15 85
22 85 15
26 15 85
29 15 85
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Fig.1 Mass spectrum of AFB, - GA

2 AFB, - GA Z#E @
Fig.2 Structure of AFB, - GA
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Fig.3 Standard curve from plot of maximum
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Fig.4 UV spectrum of AFB,, BSA and AFB, - GA - BSA
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R § % Fig.6 Competitive inhibition curves of monoclonal
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Fig.5 Fluorescence intensity of the antigen
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Table 2 Comparison of sensitivity and cross — reactivity for 3G1 by heterogenous ELISA and homologous ELISA

WM EGE S#IE ELISA Heterogenous ELISA [f]Ji ELISA Homologous ELISA
Aflatoxin RARE Sensitivity/ (ng/mL) 38 X7 F Cross — reactivity R fHJ# Sensitivity/ (ng/mL) 38 X 7 Jii Z Cross — reactivity
B, 0.3 1.6 100%
B, >10 25 6.4%
G, >1 000 >1 000 <0.1%
G, >1 000 >1 000 <0.1%

FZ T AR S PR AR i AFB, G I v i R R
(IC5,) 24 5. 34ng/mL, Z&PEFE I (1C,, — 1Cy, ) iy 1.43
~16.31ng/mL, 7] DAF ), A i 3 2o 52 50 28 #E 7 1Y
HIAL I e A TR I A LU, XF T AFB, il ¥
AR IFEMA , A LA SE bR AL A A a2 A T A

1.0 4

: AFB: conlco/ (ng/g) 100
7 ERAEREHESEB, EHL
Fig.7 Standard curve for AFB,
2.5 REBEEERISMAESBHURERIEELLES
REbxt
M BERBERR MR it T B R mIUSCER 12 Rl 4B AR
Fedh, 70 BRI B a5 R B, SRR S e 70 7
VP e RO € T i AT LU X (1 8 ), itk — 2B 5 4%
BAET A RO RS T, 3R 3 s el R,
IR IR S o M 7 5 s BB i T e 45 2R Y
FEEMZy=1.044 4x +0.090 2,R* =0.975 1, fig
6 A A Rl 2R DR A 0 A )
Ko 5RO ISR L, 1207 2 BAT BRI
RGN BE PR R R AN Ml AR A B
TR T D OO PR RGN B 2 e SR 1

FHF il AR 2 B HLRG X A AR S A 7™ i L S B
B R TR R B, PRI £
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Table 3 Comparison of results obtained by
both heterogenous competitive ELISA and
HPLC on peanut samples

WAERER HPLC(ng/g) ELISA(n =4)

Peanut sample  +SD(n=4) ypr Concentration/ (ng/g) CV/%
1 4.43 +£0.21 4.31 3.6
2 8.14 £0.19 7.93 3.4
3 1.81 +£0.05 1.91 7.1
4 1.90 £0.03 1.52 3.5
5 6.82 +0.27 7.45 5.2
6 7.42 +0.45 6.20 8.6
7 ND ND 3.8
8 ND ND 2.6
9 6.79 £0.04 5.59 7.4
10 3.47 +0.13 3.1 5.2
11 ND ND 2.2
12 ND ND 4.6

F/Note: * ND K H Not detected

3 NEHR

o iR T BORIC AN 1R B f ik 1 A B0
WyJsiz— , AR A5 AN W A A v i 7 K 5 |
RN G TEIE T A S, AN E ™ 3 U A
R 2L i 2 4, T ™ B Y 22 5 408 5 A1 45 i
PIE B, b SR T AR AL S ik . B
BER TG USACT™ fh MV b 22 R = AR RS2 TR, A
ITAFRNATRTE A o o il 2 T AR A () et
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Fig.8 Correlation results obtained by both
heterogenous competitive ELISA
and HPLC on peanut samples
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