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SHEILA Okoth®, SONG Su-Quan'”

(1. College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China; 2. Shanghai Animal Disease
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ABSTRACT: Objective To establish a method for the rapid detection of 3 kinds of common and highly toxic
mycotoxins in agricultural products—aflatoxin B, (AFB;), T-2 toxin and zearalenone (ZEA) by indirect competitive
enzyme-linked immunosorbent assay (ic-ELISA). Methods High-affinity monoclonal antibodies were used as
recognition elements, based on the ic-ELISA principle, and key ic-ELISA parameters—including coating antigen type
and concentration, antibody dilution ratio, antigen diluent composition and competition incubation time—were
systematically optimized. Independent detection systems for AFB;, T-2 toxin and ZEA were established and their
performance was validated through spiked recovery experiments. Results The complete antigens for the 3 kinds of
mycotoxins were successfully conjugated. The titers of the corresponding monoclonal antibodies were 2.56x10* for
AFB;, 8.19x10° for T-2 toxin and 2.56x10* for ZEA, with no cross-reactivity observed with other mycotoxins.
The optimal detection conditions were as follows: For AFB,—coating antigen AFB;-bovine serum albumin
(BSA) at 8 pg/mL, primary antibody dilution of 1:6400, antigen diluent comprising 0.010 mol/L phosphate-buffered
saline (PBS) (pH 9.0) containing 10% methanol and 0.010% Tween-20 and a competition incubation time of 45 min;
for T-2 toxin—coating antigen T-2-BSA at 8 pg/mL, primary antibody dilution of 1:25600, antigen diluent comprising
0.005 mol/L PBS (pH 7.4) containing 10% methanol and a competition incubation time of 30 min; for
ZEA—coating antigen ZEA-ovalbumin (OVA) at 0.5 pg/mL, primary antibody dilution of 1:1600, antigen diluent
comprising 0.010 mol/L PBS (pH 6.0) containing 10% methanol and a competition incubation time of 60 min. The
method performance parameters were as follows: Limits of detection of 0.0273 ng/mL (AFB;), 0.183 ng/mL (T-2 toxin)
and 1.09 ng/mL (ZEA), with corresponding linear ranges of 0.047-0.588, 0.288—7.493 and 2.319-69.533 ng/mL. Spiked
recoveries were 104.0%-110.0%, 107.3%-108.3% and 97.9%—112.3%, respectively and all coefficient of variations
were below 15%. Conclusion The established ic-ELISA method demonstrates high sensitivity, good reproducibility
and strong specificity, enabling the rapid screening of AFB;, T-2 toxin and ZEA in grain samples. It provides reliable
technical support for the monitoring and risk assessment of mycotoxin contamination in agricultural products.

KEY WORDS: aflatoxin B;; T-2 toxin; zearalenone; indirect competitive enzyme-linked immunosorbent assay
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FE SR AT AL PRI, A DU RE A S5 [RIRE, ANIE A KRR S A
OB PR A 222231 T4 D 70 1A% S B 14 G388 43 B
A [0 T BX 6, 5 W B (enzyme-linked immunosorbent assay,
ELISA). W& RIEENT . BRI oR4b FIRA R,
Hor e ik 4 e R WS G B e Vi A, oA RS T
PRAZIEOTIE, T ELISA KN UE G R 7 SHEAER M, A
Shy R R AG I 1 e B AR BT %S T H % ELISA(T
PRiC—¥i, WA E) Je0 ELISACNE F T/ F i R), [
¥ 3% 4 ELISA (indirect competitive enzyme-linked
immunosorbent assay, ic-ELISA)if i i J5 -5 HiiA 1) 56 4 4%
&, WA AFB,, T2 R, ZEA /M1 iRk,
ic-ELISA PRHARAERIME | MARALE THE AR BT, B
2 TR R R B PRGN . SRTT, A ic-ELISA J5
AR A — AN (DRI REXT B P R | Hip
M R T2 R AR R A i R RS, A RSB EA R
gy, REOTEEEMAREEZR, Q)& F4mR it
SR ) WU -URZE G 7 A TR, keIl R R .
XA, AR B E RGNS B R, X
PUREIGHREE | —HIRREEL. PR R A W S E 4
Ui B[] A5 G g IR R e AT TR A Ak, SR AR R AR
PR R [FIEE, 256 AR 5 03 3 5 0940 T 45 1 R4k,
ZRMEFRNBNRED, ARCEPIARRIRCE. X2
H T FE RS Fi/M<1000 Da), J& THIE, TH5E
IREE FUBIRTE 58 PR A BRI & e ), BRI 58 44t
TG UV i R B MR 1 R T B R D8 T AR R
ARG 7 9 1 R A RE

YT, AWFSELL AFB, . T-2 B . ZEA IXT4, il
A ARG 25 S8 PR, TR e PR, RS
Ak ic-ELISA JCHESAL, Ey 3 FH T S PR i () DH A
Jrik, A B DR L B R B R R SR

1 MR5ERE

1.1 #R5IRF

ERB (AT,

AFB, FRUESL (A =99%) . MBI H 2 (ovalbumin,
OVA)(4li [ = 95%)(3 H Sigma-Aldrich 23 &); T-2 75 Z AR
bh (2l = 99%) . ZEA bR i 5 (4l = 99%)( LA {4 4]
Fermentek 2\ 7]); 43ilh AFB,. T-2 X . ZEA FATE[EHIIA
PR 2% 32 970 A JEL (AR S 56 3 ), R R BRE R o R R R
(carboxymethoxylamine hemihydrochloride, CMO), N,N’-¥
F T KR (N,N’-carbonyldiimidazole, CDI)(Zli[E =99%, i
i MRAACRHE A FRA D), 1-(3- I IENE)-3- 2 LRk
T i £k R £ [1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride, EDC] (£ Jif = 99%) ., N-J5LB AR BEHAME W iz
(N-hydroxysulfosuccinimide, NHS)(4J& = 99%)( I i i it

HEYRMEA R A ED; 4 I 2 (bovine serum albumin,
BSA)(ZH = 97%) . — H ZE H BE % (N,N-dimethylformamide,
DMF)(43#r4li) . Z — & DU Z 2 (ethylenediaminetetraacetic
acid, EDTA)(%li & = 99%) (It TR KRR AR A F); it
WE . RO, AR A BRA D), R, PUA
MR (4B ali, b 2 4 AL E R A BR A |, 2R 2
B HTEE, TR SCAERHL A BR A ), DU &k IR (434
afi, RGP R A IRAE]D; thiE-20(fk 224l FEE
YR AE R A FD); HUAR o & 1L ¥ B (horseradish
peroxidase, HRP)FRiC A 25 M4k il 25/ Ml 1gG (H+L)
B BEEL B 1:5000, 3E[E Jackson Immuno Research 23 F]).
1.2 UFE5E%

ELX800 fi#R1% (2% Biotek 23 7); NanoDrop 2000C
AR TG R REHE 24 H]); TS-100C56
R IR PR R (IR 2 S A A G A PR |); FAL004 HLF
RF-CREEE 0.1 mg, FIEAGERFEERA R |, MX-S iR
A [ K e 24 B L B AL R (AL ) e f3 23 ], HGC-24A AWK
AL CE TS T BT A A FR A wl); SZCL-2 % S fii s (L L
T FHALEA A F); DM0412S #.081 (3 E SCILOGEX
NG
1.3 SKWHE
13.1 RARREGH &

(1) AFB, & HUE B Hl £

2 SR [28-29109 Jr - R AR el . FIH CMO %
AFB, 4k A5 YI(AFB,0), FHilid EDC/NHS {hfbEks
AFB,0 5 BSA &I, Rui"¥% PBS &#E, Hil13584
B (AFB -BSA), —20 °CRA7-% - AFB-OVA HIIRIAE 5%
il o

(2) T2 R TEEVURM &

T-2 R e PRI 2 2 BOCHR[301M 7 1%, SRH]
CDI ¥4l %% ¥ T-2 8 F 5 CDIG{L/G, FFIMA BSA %
W BB, RV = 2EmNT . B R E BT, WA
HUR(T-2-BSA), 20 °CURff. T-2-OVA IR Bl £

(3) ZEA SE&PUE R %

6] AFB, 58 240 B il 75
132 meinfiER

(1)l ELISA % 7&

IR S 1 58 B R AVE A e AR 4% ELISA, [P XF
HECh BSA i1 OVA, 25 (X IRy PBS. MERTHASCL, 64
PURKILL 4 pg/mL BT ¥ M. L AFB-BSA l
B, 1814% ELISA AR ¥ AFB;-BSA LU 4 pg/mL 41
BT ELISA LA, %L 100 pL, 4 °Cidw; ¥EdE, 5%
JBRRE WS H3 37 °CEH 2 by VeI, IABT AFB, B 50 EPIIA,
37 °CHFH 1 h; PEIRJIGINA HRP ARICHIE AL EHT/N
R 1gG (H+L) L, 37 °CIFE 1 h JFkdk, B 10 min, &
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1B A5G ODyso, 0459

Q)M S

PR TIE BSA, OVA R 5E 4
JFAE 220~400 nm WG, AR REAE WSO (1 AR fh ok 45
E 56 AP U IR .
133 #ABEHRARAEFBRAFRER

(DT AR A =

By AFB,, T-2 #E . ZEA PATTHEBUIRAY 2430
S (1% 10° 4~/ H)iE A BALB/c /NRIEE, 7~10 d J5UENE
K ARAFERR B PRI IE K, (] 1gG & 1 4ifes:
HEAT LAl

(2) B 5 PPN FIRE S o

KA ELISA 35 % 4lifb )5 I /K T et i iy,
BB AR LL 4 pg/mL, £l 100 pL A8, A
FERERRRRAOME K o FIBEARHE R 7K ODysy KT BT 2 i
BAEXTHE ODyso B, I Ao o s i B (R S5 B0 M A AR B

KA ic-ELISA ¥R 4lifb J5 ME K B R Sk, BLAE
By stabis L 4 pg/mL, HFL 100 pL W#E, 4300
AFB,. T-2 8. ZEA £ AMEHERLUPERZSY,
A8 X v # (cross-reactivity, CR), CR R WA (1),

CR/%=ICso(ZEFFAUIN)/1Cso AR EEF)x100% (1)

o ICsy K23 ¥R B (half maximum inhibitory
concentration), i 2 V{5 Sl S0%HIRE R IRE .
1.3.4 ic-ELISA 7 ix & #H4kAk

SR AfAF R R | A A HLE BN B A AR A
F, AW . PR | PRI
TAEMREE | BoRRR B L L K 35 4 5 7 I B 45 G R 2 4
AT T R Gk . A DA S 56 2578 4 [R] 1 52 G P vk B s
JER R T, R i 1Cso, LA 1Cso FefAE
Sk W R AU R A

(BB R 1 e 5

Ho e A — 2 % L BSA 5 OVA B A 58 51 R AE K £
B RS I R U . B L) 4 png/mL B HA TR R AU
MEbRAR, 100 uL/fL, 4 °CilRudl; i AFB, HITREDTIR
1:1000 # BN —4i, 12.5 ng/mL B AFB, FRUEETK 2 1546
FERRRE A 0.195 ng/mL fERFEFPiIi . i T-2 HE BT
Pl 1:1000 5 BEVE —PL, 1000 ng/mL {9 T-2 8 EARMER
W3 EH R 0.15 ng/mL MER3E4HS . HT ZEA #
FEREDLAAR 1:1000 FFEAE—4L, 100 ng/mL 1) ZEA bR
W2 R R R 2 0.195 ng/mLAE = AHUR, H I
KPR R A BAENT B, EL A BRI 5E BT 1Cs,,
AR N e A Bl I e R LA SR R A — 404k

Qg R 5 — P B

300 el AL 8 9 ke R LD A e L VR B — B R T
VEH S, o pk b s A — B A% R B, 5 [Rl4% ELISA,
214 BT A2 B9 ODyso BT 1.0, At fE Bk .

QWiERm BRI AL
ARG ST PRI B ARy, I, &R
J& . pH Fnki-20 #4711k, AFB, SR HBRRIE R 0%,
10% .. 20%7F1 30%, pH M 5.0~9.0, H3-20 ¥ 2y 0.000% .
0.001%. 0.010%. 0.100%7F1 1.000%H1EF3& A 0.005
0.010, 0.020. 0.040 F1 0.080 mol/L L JEH B HEAT ] 42
4 ELISA M5E .
(4)Ta 4 B el AR 1k
1 7 e A58 4 W0 7 P[], (T A5 5 Bt it 78 40 45
G, ATRIR A 37 O A PR —PL 15, 30, 45, 60,
75 min, PEMIHIZAAEL, WHZRATE R AKQ).
M 3/%=[(By—B)/Bo]*100% )
A By AAETEE O ng/mL Fp i) AY I FLIE
450 nm ACRWIEREME; B & A TR R (SRS A
o FLIR G EE A -
1.3.5 AR/f W&
o4 RIS B ic-ELISA Jrik4cft, iRk
JER s bR S b g R N, A RS G bn v i &
DL b SR B (R X EELCA BB AR AR X, 1g(ng/mL)], LASES
P U 0 1) ODaso 4 By, #5 AHM S 4Bt LMK B2 11 ODyso
M B, L BIBy WYEFR(Y, %), &Ts4etrditi<R, 115 m
IR M AR C SR, E T A R 1Cso. K3
T IX. ) A4 FE (limit of detection, LOD), #3712 K 50%
W B/By (R Y=50)1X A A5 it iy £ 9 £k 181 05y 2
Y=a+blg(C), RN MTEAHEE C, BIA ICs.
I1Cso TR WA K(3).
Icsozlo[(SO—a)/b] (3)
KA a R EEHFREAGEREE; b o~ EEFRERIALR,
1.3.6  #fsuhuir w2
FEAATALER: FREL 3 o Byme T oKkAR S 80 H )T
50 mL B0, - Esn AFB, (0.25, 1.25. 2.50 pg/kg).
T-2 (15, 30, 60 pg/kg). ZEA (25. 50, 150 pg/kg)
R UE 5h; il 15 mL 80% B, WAHENRY 10 min, 4500 /min & 1>
10 min; FiE4: 0.45 um A HUAHIEBLLE, B 500 pL JEH
HART, 500 pL bt mmBRE S . it 5 A
K4
[T WA 2 /o= (RO v B85 /R T 2 ) < 100% 4)
SEATINE 3 ¥R, THEAR S R B (coefficient of variation,
CcV),

1.4 HIEALE

F Microsoft Excel 2019 #47#(#& %31, GraphPad
Prism 9 BAFLEHRIEI LR, Kol DLV (bR o i 22 0%,
PR SCREAMAIER 3 Rn=3), RARREE T E50
#r(one-way analysis of variance, ANOVA)IJEAT B 2 PEK I,
P<0.05 A7 RH.
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W5, S A1 ST A IR SR R B R Il

WMEHE B, T2 #H%E . TKRERH 299

2 GER5HH

21 TEEMENEEHER

[a]4% ELISA 45%: AFB,-BSA. AFB;-OVA fi) ODys
4% B 1.80+0.01 . 1.87+0.02, & T #% 1& & 1 BSA
(0.07£0.01). OVA (0.10+0.01)(/] 1A); T-2-BSA, T-2-OVA
[ ODyso 238324 1.91+0.05., 2.50+0.02, & T#AE 1 BSA
(0.12£0.01) . OVA (0.13£0.01)(& 1B); ZEA-BSA . ZEA-OVA

) ODyso 735124 0.75+£0.01, 0.58+0.02, &5 T#AAE 1 BSA
(0.13£0.01), OVA (0.16£0.01)([& 1C), BIMBERJT BS54 Hi
J R U5 2 A OB 3 25 AR 1 BSA Fl OVA gy
FLEAE, R TT R SR BT 4

LHMARLE R (B 1D~F): (HEEHT G 2R (A9 42
BU I 1 T AR e 357 1 BT AR B 0 P i A, kO PR
BMEN SRR, TOREHSIT S, e
W 58 A B S A IR )

A C 08f
ol 0.6}
210 el
a O.
- S
" 02t
0
> 4y > S
i} ¢
R B o
D

1.4 —BSA E 30 ~
}3 : gf/]i'-BSA 25K - T-2-BSA

sl Nt OVA
08k ~-AFBOVA 201 N ovA

N 815 \
T AN
0.5 .........
0 0L 1 ! | : 0
240 280 320 360 400 240 260 280 300 320 340 360 380 PSR

K /mm WA /mm PR /mm
WA, B, C. [ ELISA %F AFB,, T2 #& . ZEA %24Hi; D, E. F AFB,, T2 #&K . ZEA SZoHF 53AE A B EINROGRERE
Bl 1 SEaPR%REm=3)

Fig.l Identification of complete antigen (n=3)

22 BRERARSMEEELESR

B R A MR A I K BUIR 4 4405, TR1H2 ELISA
P E HUARL MY . 45 SR, AFB, FIFLIARSUN A 2.56x10%
T-2 T RPN 8.19x10% ZEA HIHLIRZ N N
2.56x10%, HiRERSPEMIER 1 B, 3 R e e hiik 5 =t
N R CR BB, $iW] AFB, . T-2. ZEA 3 Fif
SLREPUAR M RE S 5 -

x1 BRERFRESRNE
Table 1 Specificity of monoclonal antibody

FHY Bt CR/%
WM ERGER B, 25.0

AFB, {014 HMEER G 125

HMEHER G 8.3

T-2 2514 HT-2 % 9.8
o- KRB M 16.7

B- TR BN 8.3

ZEA 21

o-FRTRTGE 10.0

B-ERRERE 6.3

2.3 ic-ELISA 75 A TAERHRITRE
231 @Ak RA LG LBELER

ERANE 2 Fis, i AFB,-BSA I 1Cso 29K
0.49 ng/mL, 1M AFB;-OVA U8 1Cs521°4 0.8 ng/mL(/4 2A),
ULEH (i F AFB,-BSA (B R &, Bk )58EH
AFB,-BSA fuf; [Al3, T-2-BSA fI#{H ICso 24 1.3 ng/mL,
T-2-OVA U8 ICso 43N 14.7 ng/mL(I& 2B), ¥/ T-2-BSA
f99; FH ZEA-OVA fI45 ICso 299 10.8 ng/mL, ZEA-BSA 11,
BEHY 1C50 2074 22.08 ng/mL([E 2C), 1 ZEA-OVA fufl, AP
A RIS 3 9 A : AFB-BSA | T-2-BSA . ZEA-OVA,
232 GMRIBIREL —RHBERMACLE R

3k 2~4 PR, B SHUARIRE AR, e A
$2 ELISA. MIE 1) ODyso e HiT 1.0 At b A 47T Jitvik 2 B
R AL . 45 550 AFB|-BSA e fE A0l ik i
9 8 ng/mL, — PR RRAEECH 1:6400; T-2-BSA ff:
WA 8 pg/mL, —HiERAEM BN 1:25600;
ZEA-OVA FAFAPHEIRE R 0.50 ng/mL, —HimiER
BEARECH 1:1600,
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B 24 iR AR I 2 4l

FH1TE

A 120

B 1200

3 3
q Qq
——O0TA .
0 1 ol il " AL 0 L L 1 1
10! 10° 10! 10? 10° 10! 10° 10! 10? 10°
AFB, it/ (ng/mL) T-2JF Sk i /(ng/mL)
C 150
oA
i 1
100 |2 ]
I i
I~ £ . % T 1
Qq ZEA
50 F— AFB,
—T-2
=—=DON
——OTA
0 A 2 : 2
107! 10° 10! 10? 10°
ZEATEHBE/(ng/mL)

VE: A REE A (ochratoxin A, OTA),

& 2

ic-ELISA AL R (13 5 (n=3)

Fig.2 Selection of coating antigen of ic-ELISA (n=3)

F2 MEZEMK AFB, BEIMERERES —NHR
EH(ODaso, N=3)
Table 2 Optimization of AFB, coating antigen mass
concentration and primary antibody dilution by checkerboard
titration (ODysp, N=3)

233 HRMBRGMLALER

SR N B RS | IR | pH ANk E-20 WA 4 A
PR BTk . F4T ic-ELISA, #EHE 1C5
TR G AN BaE HU R R - 25 R ILIEL 3 iR, 10% H B2

AR R — WU RS
WP /(ug/mL) 2200 100 15500 +0.010%HHi5-20 11 0.010 mol/L PBS (pH 9.0)it, AFB, [
16 1513 0953 0574 I1Cso B fi%; 10%H ##+0.005 mol/L PBS (pH 7.4)f}, T-2 &
8 1.427 0.993 0.575 B4 1C 5o M5 10%HH E+0.010 mol/L PBS (pH 6.0)H}, ZEA iy
4 1484 0923 0533 1Cso fReA%, DA A PF A S St
3 MEZGK T2 BRRERERES —HHER 23.4 STEMA R A AL

fEH(OD4s), N=3)
Table3 Optimization of T-2 coating antigen mass concentration and
primary antibody dilution by checkerboard titration (OD,s), N=3)

SrRIERL 0, 15, 30, 45, 60 A1 75 min 1 Ry 3a4 i
BEFE], SRR R S e TR R T
BeHUE S PR A e 4Ry, IR, DLBHEE M

AL i — iR R

W BE/(ng/mL) 12800 25600 51200 BRERIREME ., AFB, WEBE R 45 min B, 635
16 1.564 1.070 0.710 83.3%([l 4A); T-2 W RBEF AN 30 min i, ML
8 1.427 1.006 0.682 95.2%(El 4B); ZEA BEEHIEIJy 60 min B, i3 ik
! LA4 0982 0609 68.9%([8 4C), BIJSGZLiR5 AFB,. T-2 #2 . ZEA /35ilik

R4 HEEZNRNK ZEA BRIMERERES —HRE
& #(OD4so, N=3)
Table 4 Optimization of ZEA coating antigen mass
concentration and primary antibody dilution by checkerboard
titration (OD,so, N=3)

AP RT — PG BT

WS/ (ng/mL) 800 1600 3200
2.00 1.970 1.706 1.477
1.00 1.542 1.394 0.919
0.50 1.219 0.991 0.702
0.25 0.850 0.642 0.398

45, 30, 60 min fE Ry 3E LA
2.3.5 ic-ELISA # i 7 ik 693 5

G BRI R, RPRE T AFB,. T2 &,
ZEA ic-ELISA J L mARS A o iRTE IS T AFB; .
T2 #% & . ZEA BpnifEdiZe, mE s s,

AHFFEHEST (9 AFB, i ELISA #0 Jyv:, Hge ik )y f
K Y=19.547-45.372x1g(X) (r*=0.9858), LML 1Cy0~ICrg
A 0.047~0.588 ng/mL, ICso 24 0.178 ng/mL, 3 LOD 4
0.0273 ng/mL(I&] 5A).
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ATFFTHNT 1Y T-2 B2 09 ELISA Rl Jr ik, Hgkik iy
Tl ¥=57.08-42.395%1g(X) (7=0.9866), L& 1C,0~ICso
4 0.288~7.493 ng/mL, ICso 7 1.51 ng/mL, H LOD Wy
0.183 ng/mL(/ 5B).

AW E L ZEA (1 ELISA K5, HL i
g Y=92.371-33.857x1g(X) (r*=0.9858), L& 1C,0~ICr
H 2.319~69.533 ng/mL, ICso 4 15.6 ng/mL, H LOD
1.090 ng/mL([& 5C),

—0.080 mol/L
B 0030 mal D
100 —8008 melt 100 = 6.3600¢
. 80 = 0.010%
80 = 0.001%
< &5 60 ;
x 60
40
40 g
0 " N 30 " i 3 20 " " 3
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AFB, JF VR BT AFB, JR VR BT 5L AFB, JR VR BE XL AFB, JR VR BE XL
E ~30% F H
100 20% 100, ~ 0.080 mol/L 100
o ~ g
< o < 50 =i malt 5
— (). mo! 0,
= 50 2 2 50 F=—1.000%
0 0 . . 0 . , 0 . . -
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I J 0
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ZEABT 5 MR FEXTEL ZEA BT 5 MR EATHL ZEA BT 5 MR FE T ZEA BT 5 MR AT
WAL E. L HEERE; B, F. J. BFi®%;C. G, K.pH; D, H. L. nhif-20 k.
K3 B B AT ic-ELISA AR (n=3)
Fig.3 Effects of antigen diluent components on ic-ELISA (n=3)
== ( ng/mL == (0 ng/mL
= iq?%g%nL == 50 ng/mL
. B4 B - (B
08 ' 100 1.5 .\____JE_‘ 100
0.6 80 80
g 60 & g 10 60 3
2 04 #oQ i
o 40 E o 05 40 é},j_:—
02 0= ' 20 F
0 0 0 0
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% E B[] /min % & I 6] /min
== (0 ng/mL
C == 50 ng/mL
04T % 180
0.3 160 ©
A 02 {40 X
° =
0.1 120

75 60 45

30 15 0
Y I} 6] /min

:: A. AFB, B IRl B. T-2 B Z W H B Al C. ZEA IEF R,
4 3540 T I a] A e (n=3)

Fig.4 Selection of competition incubation time (n=3)
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80r fo= 107 10°
e\@ 60 | AFB, JR it J# /(ng/mL)
]
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1072 10! 10° 10!

AFB, Fi i ¢ ¥ /(ng/mL)
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BIB,

10! 10° 10 10?
T-2J5t e E/(ng/mL)
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Fig.5 Calibration curve for ic-ELISA against AFB,, T-2 toxin, ZEA (n=3)

23.6 ERHLmAREKKIEL R

FE T KRR S A B I AS 6] R BE A AR N BE R bR UE
ic-ELISA A& 45 K 5 B AFB, ks BICR K
104.0%~110.0%, T-2 BZE bR FEICE 107.3%~108.3%,
ZEA MR IR Jy 97.9%~112.3%, CVs /N T 15%., 455
FW], ABIFGT RS 09 7 AR ORIE T HA R B oA
FfaE P, T SERRA I K

#5 EXRPEESREMZEEEERN=3)

Table 5 Recovery rates of mycotoxins in corn samples (n=3)

Ex TAME G e [m] i 5
R

lngke) f(ng/ke) o Y

0.25 0.27 108.0 6.7

AFB, 1.25 1.30 104.0 1.5
2.50 2.75 110.0 7.5

15.00 16.10 107.3 1.3

T2 HE 30.00 32.50 108.3 8.2
60.00 64.90 108.2 1.9

25.00 28.10 112.3 1.3

ZEA 50.00 52.10 104.2 59
150.00 146.80 97.9 11.5

3 Z5iTie
ARWFFELL AFB,, T-2 B Ml ZEA HWFFTXT4, W)

Tl T 3 Fhi R A sE HUE RN R BB TESTIR, JFAEIL
A RS T RS . R R ic-ELISA Ryl ik,
W RGEACERIEFN A GUREE | PUATR R R, Puls
TR Ny B G I 8 I M) S5 G5 S 80, ARAR T 76 FOREE
i PR FRE L W EE MR R o 7E KR AFB,
PR i £ A 2R PEVE ] 1C0~1C59 M 0.047~0.588 ng/mL, ICs
4 0.178 ng/mL, H: LOD 4 0.0273 ng/mL, £ FEKIEFH T-2
T RAREMZ LML 1Cy~ICy i 0.288~7.493 ng/mL,
ICso 4 1.51 ng/mL, H: LOD & 0.183 ng/mL. 7EE KK H
ZEA FREIT R R MEVE R 1C50~1Cq9 R 2.319~69.533 ng/mL,
ICso > 15.6 ng/mL, H:LOD 24 1.09 ng/mL.

MESZESZERE ) 3 ic-ELISA J5 %) LOD ¥y B T
B i bR ERR R, B AMIETE . nds F R
97.9%~112.3%2Z 1], CVs /N 15%, FEIFIRMREUE
YR R SRR PR A B o LR R AR I R, 3%
ERIAIE T SR R B ARAE N+ RS =
B AT AT SRR 2, PR T PR BT A S R
)38 SR

AW IRGE T 2R3EF ELISA BURIARS 5% /i
(0 EE R 75 R PG )y 250, AFB, . T-2 HE M ZEA 1
ZAbF 0.016~0.250., 0.5~20.0 0.001~6.250 ng/mLE*>"] fig
BN R R TP AR R PRI K S R A L,
AT ic-ELISA J7 37 (R 35 S A Al fa A G s
A W SRR b, AR D SRR N M R T E— 25 A5 3
PTb, JUHAE TR R KA LOD R TE MLk
PESE R, AT A BT g 2 RGHR I 45 R AT 354 7
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AR, ABFGRE XA B R A RS, SR hi R
FR R B R AR R AT TR AL . SRR ES SRR,
AFB, Ml T-2 5 % R H BSAVE N EAR R IR, AIRAGEAY
TEGHMHICRL, T2 A= 1) ZEA, SR OVAfE
g S PR AL BT R (ZEA-OVA) A FI] TR AR 47 SR 45 4,
FE—E R R ES BE BTN, HF— 2P AR R R U F
Bk, W, ZARBFFEH] 0 B g TR S LA M A 58
RN EBAR, RHT HRAESH, Wit —BE T A
SO BE 5 DL A0 R W AT R

25 PRk, ABFEE R ic-ELISA J5 Al 4Rk
AFB;. T2 #FE M ZEA POE AR —FP A5 2057,
fRTE Ao Aer DU - B2, FLA R A 9 S B g FH 5 o
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