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Establishment of an Indirect Competitive ELISA for Zearalenone

TANG Song', LI Yansong', SHANG Cuiling', HU Pan', LU Shiying', REN Honglin',
LIU Zengshan', ZHOU Yu"*"

(1.Institute of Zoonosis, Jilin University, Changchun 130062, China;
2.College of Animal Science, Yangtze University, Jingzhou 434023, China)

Abstract: In this study, an indirect competitive ELISA (ic-ELISA) was developed for the detection of zearalenone in corn
flour. The optimal working concentration of antigen and monoclonal antibody was determined by chessboard method.
Antigen 37 °C coated for 1 h, unsealed and enzyme catalyzed substrate action time of 15 min were determined the optimal
conditions. The results showed that the detection range (IC,,~ICq,) was 11~292 pg/mL, and the minimum detection limit
(IC,,) was 6 pg/mL. The recoveries of the zearalenone from corn flour were 81.29%~105.80%. There was no cross reaction
with ochratoxin A, aflatoxin B,, deoxynivalenol, fumonisin B,, T-2 toxin. The ic-ELISA could be used for detection of

zearalenon in corn flour.

Key words: zearalenone; toxin; detection; indirect competitive enzyme linked immunosorbent assay (ic-ELISA)
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T A Jif B B0 32 43 A 75 (indirect competitive enzyme
linked immunosorbent assay, ic-ELISA)YE ZEN %5
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ZEN. #h%& 5 2 A(Ochratoxin A, OTA) . B8
a5 B, (Aflatoxin B, AFB, ). MR85z (Deoxyni-
valenol, DON) | fk & %#: 2 B,(Fumonisin B, FB,) .
T-2 FEE(T-DndER  FEEIBAEY TREARA
Fl5 A I3 112 FB X ZEN P (ZEN-BSA) . ZEN
Bagr K% E BUERHEYIE IR F]; BRI A b i
PR —PL(HRP-IgG) dbih S AREGRA
H); ZEN BHI& U2 RPE RAE]; £oK1E
M KE TR .

AL ST E T 32 Biotek 23 Fl 5 i 8 S
L 2E[E Thermo 2F]
1.2 L7k
1.2.1 ic-ELISA flBRAFR)Y xR ER Sz il
ZEN-BSA 8T 96 fLA L=, 4L 100 pL, 37 C 8
HIRTT 2 he YR (Y 0.05% nhi—20 (UBFIRER 22 it
WO IEVE =K, L 200 pL, FA A FR Ay AR+ T .
5% MRAEFLIE A A5, 4L 200 pL, 37 °C fE i@ =t
F1 1 h, YeiIiEBE =R, F0T . ZagfLInA ZEN £Fil

R S A P £ 28 PR B PR 4% 50 L, JE S5 fL
N 50 pL BEARERZE vy AN 50 pL BT, BPEFL
fin 100 uL BERREL LR iR, 37 °C fHIRIRTE 1 ho B
WEE=U T INAJH 5% BAEZLABE 2000 17514
HRP-IgG, 4L 100 pL, 37 °C 1EIRIZE 1 h. BEWRGS
VE=W, 1T . A 100 uL TMB JEEMIEWR, 37 °C
HECRAD 15 min, AL R (2 moL/L H,SO,),
fL 50 pL, BEFRIGEEEL 450 nm 4bAY OD {E!3,

1.2.2 ic-ELISA ¥z 4-fifk

1.2.2.1 PR MRS TAERE T E 1
PP BSA-ZEN FHR R EL S% 6 BEAG B 2 300,
150, 75. 37.5. 18.75. 9.375. 4.6875 ng/mL. ZEN
FAGT RS IR £h 22 AR B 2 1000, 500, 250, 125,
62.5.31.25, 0 ng/mL. B2 A0 U A SRt
AR T AR
1.2.2.2 Qg skt B SRRV FH R TR] AT a2
TE“1.2.2.17 BYFEal I, dF— e m e &0 B
FAFREVERTE] . G AR EN 4 °C 12 h,
4°C24h.37°C 05h .37 °C 1h,37 °C 2h. FH
S E S 1% BSAL 0.5% BSA. 5% ifgFL . 3%
AEFLAS 1 h, [RIEFASCAS I AT RZH . iV E AR ]
PEE A 5,10, 15, 20 min, Ha@E &2 LL PN H
(BB IHATHIE -
FH 1 FLOD,s,

P 0 —_
N = EAop,, <%

1.2.3 bRuERRZ sy FEhRdE S Pk A B 2
500. 250, 125, 62.5. 31.25. 15.63. 7.81 pg/mL, /i
EALJE Y ic-ELISA #ATIE . BiALPR- ZEN FnifE
A BE AT, AR i 2R, 2 hilRvE 4k .
74+ FLOD.s
JE5E 4+ 7LOD.s

1.2.4 FESPE Do A I J7 1A R SR, R
500. 250, 125, 62.5, 31.25. 15.63, 7.81 pg/mL
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AFB,. DON, FB,. T-2 #3547 ic-ELISA i,
o bR HERN R, JFI 10453 3 A B il vk 52
(ICsy), 3t LA R A2 A W (CR) 6
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1C5, (HAt#EE)

1.2.5 JuksE FREC 4 4 K1, B0 1 g, BAH
W ZEN HRUE SN A ) oK, i B oK ZEN
EHoN 20,0 15, 5. 2.5 pg/kg Jm, INA 5 mL AARFRS3%%
A 70% 1 H K S, FE43 PR S min, M
5 min, ZEiE F 4000xg Z5.0> 10 min, BUBEAREE 2% ik
ks 20 509 L3, 3547 ic-ELISA it 38 i DX
TAFGHR PR, IR G TR ST, 231
LG hk.
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F AN AL PR S 2E U I A5 HEA T4
1.3 HiEALE
RELEE T RECHR S SN 3 IRSEATELIR A IR, IR
JH Microsoft Excel 343475947 o
2 HER57Hh
2.1 B#FMESENMNSEETERE
AL 2 M2 Y OD 50 45 ULFE 1, BL OD,s,
{EAZIT 1.0 P ad$c)et . BapT i i), ARG T
BBy JE, B PR BTEREES 75 ng/mL, BT
St E 2 250 ng/mL,

K1 ARSI R R B 1 E

Table 1 Optimal amount of coating antigen and monoclonal
antibody
B e BT FAEE BT (ng/mL)
(ng/mL) 1000 500 250 125 625 31.25 0

300 229 207 127 058 022 0.09 0.06
150 229 187 126 050 0.20 0.09 0.07
75 198 1.62 1.13 043 0.18 0.14 0.05
375 1.59 126 076 029 0.14 0.10 0.05
18.75 1.03 0.83 043 0.19 0.08 0.06 0.05
9.375 0.67 041 024 0.12 0.08 0.05 0.05
4.6875 030 022 015 0.07 0.06 0.05 0.05

2.2 BEEH. HAZGMRYMERREHE

WSS PANELERULIE 1. AIE 1 HrT s
EH, 4 °C A% 12 F1 24 h 19 P/N {H—%K, 37 °C 4,
¥ 0.5 h P/N (HZAE, 1 F1 2 h i1y P/N {E 58 & 48T,
LRG 37 °C A 4 °C PR SRR 1Y P/N MH, [RIE R T
45 55 A T A B ], $ERE T 37 °C 1 h A Rk
A

s
YA
K1 U AR P

Fig.1 Selection of optimal conditions for coating antigen
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Fig.2 Selection of optimal conditions for blocking plate
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Fig.3 Selection of optimal reaction time of substrate

5~15 min, P/N {8 i 25 FEAE FH B a] id SE i ok, 76
15~20 min B P/N #&T P, PR, SEEEmHE L)
FIVEFIET ] 2E > 15 min.
2.3 tofERhZk

HRUEHHZRANE 4, DL 1g(ZEN YRR ) Sy H A8
X, LIAHIZR 0 EJ 580k R AR iy Zsr a2k BT
N y=42.19x—23.994, R>=0.9919, £k VL4617 [
(IC,(~1Cg )N 11~292 pg/mL, KAMFRAC, ,)°~ 6 pg/mL,
REUE (IC5,) M 57 pg/mL.
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Fig.4 Standard curve
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Table 2 Cross-reactivity of monoclonal antibody with 5

mycotoxins

HEHEAK ICs,(pg/mL) CR(%)
ZEN 57 100
OTA >10° <0.04
AFB, >10° <0.04
DON >10° <0.04
FB, >10° <0.04
T-2 >10° <0.04

3 FKMEFEIN ZEN [l
Table 3 ZEN recovery added in corn flour

BN (ug/ke) s (%) A5 FH(%)
20 81.29+3.85 474
15 105.80+7.29 6.89
5 99.76+6.01 6.02
2.5 94.95+8.94 9.42

2.6 FFIEMNESHT

S ZEN 1Ak ELISA 3350 & A St~y Jy
HEFEIEE XS ZEN IARAE S EA T30 0E 47, 4525 aniEl 5
s LIAS T L RIS A 28 B x, AR &b Ak i)
5 AR I AE Sy PR AR Gy N7 g il £k R0 Oy B S
y=1.0267x—1.8403, R*=0.972(fH&TE 4T ) . Kk,
ATy s e B K PR Ay ZEN,

120
100} y=1.0267x-18.403
B R=0.972
)
= st
4
,PT:
E s}
[ ]
40 1 1 1 ]
40 60 80 100 120

AT (ng/ke)
K5 ic-ELISA 5Ttk ELISA 7 & AH G
Fig.5 Correlation between ic-ELISA and
commercial ELISA kit

3 FHit5iht

AL NT B ZEN H L ic-ELISA J7 ik R AL
(IC5y)iLFN T 57 pg/mL, Hi T 3CHk [15,20] HRIE I E
B ELISA J7 ¥k R % 1900 pg/mL Fl1 130 pg/mL.
WEAb, e ELISA Kl R U, — b W L akan vk
F] A ELISA AU, Liu &5 BT o2 fE A=Y =0k
REAGAN 1C;, 155 180 pg/mL; M AERN 4" B T-44
oK % B A B ZEN $L R 1 ZEN PA 5T XURR 38 £ 7
IC, iX%1) 220 pg/mL; Liu ZEP23EF YR BEER - B
PR AR CEARBTED Ak 2 GRS, ZEN [
MW B ARAL - A G s (P-MCLEIA) Kl 75 7%
11 IC,, i5% 31.4 pg/mL, X EoA4: Y LIRAR 195 | AHR
FHXTFAESE ELISA Jrikdm 1T R 0%, (Hdigin T

A MYERE T A R AL IR . ARSI AT 1Y dc-
ELISA U5k, H R EBUE 5 [ Zbr i oA (i - i
VAR, T SR ERLE OO T L SRk
WAHE | SR AR ELISAY, RS TH . F oK1
T ZEN YRR PGE A
14t ELISA J5 ik R BBUE T2 32PU L iAo
Ve, LI LE BN ZEN HoM AT Bl PR v
FRBUE . JeERRAERTISEK ic-ELISA HYERT I,
TR H e PGH G e AR T ik o
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