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Abstract — In order to develop an enzyme-linked immunosorbent assay (ELISA) for zearalenone
(ZEA) in corn, we produced antisera by immunizing rabbits with ZEA-6'-carboxymethyloxime-BSA,
purified polyclonal anti ZEA antibodies, and subsequently established a competitive indirect ELISA.
The antibodies showed low cross-reactivity of 9.6~1.4% against ZEA analogues such as a-zearale-
nol, B-zearalenol, a-zearalanol, and B-zearalanol. From the standard curve of the ELISA for ZEA
in corn, the detection range was found to be 0.3~1,000 ng/m/. When artificially contaminated
corns were assayed by the ELISA, the average recovery of ZEA spiked to 30~1,000 ng/g was
109% (96~ 123%), although that of ZEA spiked to 10 ng/g was somewhat high (258%). The average
coefficient of variation (CV) of the recovery was 18.0% (0.9~28.3%). When 9 corn samples naturally
contaminated were assayed 3 times, the average CV of the determinations was 27.7% (9.3~52.4%).
Therefore, the ELISA was elucidated to be a practical tool for the detection of ZEA of 30 ng/g
and more from corn.
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Zearalenone(ZEA), a-zearalenol, B-zearalenol, a-
zearalanol, B-zearalanol, bovine serum albumin
(BSA), ZEA-6'-carboxymethyloxime-BSA(ZEA-BSA),
Freund complete adjuvant(FCA), Freund incomplete
adjuvant(FIA), Tween 20, goat anti-rabbit IgG-HRP
conjugate %2 2,2"-azinobis(3-ethylbenzthiazoline-6-
surfonic acid)(ABTS) %<& Sigmarbe] AEFS AHE
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Fig. 1. Reactivity of anti-zearalenone(ZEA) antibodies
toward zearalenone analogs as determined by competi-
tive indirect ELISA.

In the presence of the analogues, reduced absorbance
resulted from inhibition of antibody binding to ZEA-
BSA.

®: Zearalenone, V: a-Zearalenol, ¥: B-Zearalenol, [:
a-Zearalanol, B: B-Zearalanol
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zearalanol 2 B-zearalanol2] F%+ Z+7F 230, 430,
260 % 1600 ng/mi = vJepytch wheba] 3k ZEA3Z) Ao
g o) F FAbSAS A& ZEAS 100%E
slede o Z+2t 9.6%, 5.1%, 8.5% % 14%E Iotr)
(Table 1).

=2 o] s|MulfEo et HE

Aefl A & FF241-2 ZEA©] wash buffer el
EAE AFE e ol 2y, AA S
FAl 850 ZEA-S 75% acetonitrile®. F%&3t] co-
mpetitive indirect ELISAZ FA3tm 2 gakeA)

A 7F qleh welA, FEA(EFEEE0)S wash buf-
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Table 1. Cross-reaction of zearalenone(ZEA) and its
derivatives with antibodies binding to ZEA-BSA by co-
mpetitive indirect ELISA

Toxin Toxin to inhibit Cross-reactivity*
50% Ab binding, %o
ng/m/

Zearalenone 22 100.0
a-Zearalenol 230 9.6
B-Zearalenol 430 5.1
a-Zearalanol 260 8.5
B-Zearalanol 1600 1.4

*Conc. of ZEA to inhibit 50% Ab binding
Conc. of toxin to inhibit 50% Ab binding
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Fig. 2. Effect of dilution of extraction solvent on com-
petitive indirect ELISA.

75% actonitrile was diluted with wash buffer.
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Fig. 3. Standard curve by competitive indirect ELISA
for zearalenone im corn.

Each point and bar represents an average and standrd
deviation of 3 determinations.
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Table 2. Recovery of zearalenone from artificially con-

taminated corns as determinated by competitive indirect
ELISA

Added, ng/g Detected, ng/g! Recovery, %
10 25.8+ 43 (16.7) 258.0
30 36.8+ 104 (28.3) 122.7
100 111.2+ 20.0 (18.0) 111.2
300 3295+ 3.0 (09 109.8
1000 639.7+ 245.0 (26.1) 94.0
Overall recovery, % 139.1 (109.4)*
SD 60.1 (10.2)
Mean CV, % 18.0 (18.3)

IMean+ SD(CV, %) of 3 replicates in 3 wells' on a mic-
rotiter plate.
“Calculated between 30 and 1000 ng/g levels

Table 3. Quantitation of zearalenone from naturally co-
ntaminated corns by competitive indirect ELISA

Sample Detected, ng/g
No. Ist 2nd 3rd  Meant SD(CV, %)
1 1450 1900 1300 15560%+ 255 (16.5)
2 1350 1350 1100 1267+ 118 (9.3)
3 360 195 600 385+ 166 (43.1)
4 130 120 185 145+ 29 (20.0)
5 105 140 290 178+ 80 (44.9)
6 44 63 145 84+ 44 (524)
7 44 68 46 3+ 11 (20.8)
8 60 55 40 2+ 85 (16.3)
9 34 24 18 25+ b6 (Zod)

Mean CV, % 27.7
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ten-ovalbumin-g AF2-3t2 24 carrier proteing!
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BSA<| diste] #71" 3HAI(3F BSATHA)S] <33kS
A Al el vl B QoA weddel ZEA-
BSAE ELISA®] coating o= AR8-8}7] 3},
Axbz HPEA ARGl olshe]  BSAHE
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