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BEHMESE Bl RERANEEREES
ELISA M AR R

WE EE IH ABEE HEF FeHR
(WL R SR 22 Be WA s Fipy B 2f S S s Wil Bl 310058)

B OE: (8] $1&EZ B EHFEL Bl £ELE(AFB)AR, &5 W454% ELISA 47 ik A Fi5
FAESLT AFB, 0910, [ 5% AR Rk 5 &% B E AL Bl 492423 /R AFB-BSA & %%
Balb/c N R, 21T mifakb ok A IH L RIF I AFB, 3 5 SR 42 35 tm otk RAIRRH
A I KRS &duik, BiL1A4E ELISA 7 ik AN AT £ Foi iy, BRALTRELM, 54
R I8 4EE 4 ELISA A7 ik, 1R TAARMEAF S P e EF5ZE Bl. [£R] ®KF 4 %A
b it AFB 3 F [ IR GG 42 38 ta oAbk, 4% 3B9 @itk bl &4k, M E AR T X A 1gGl,
M A 1:204 800, HEWMEHE B2. Gl. G2 A2 M1 89 X XA E4H A 2.2%. 33.9%. 1.8%
Fo4.1%, St FEFE AR EZAERFEHFLCE RALE RS . ALE M IET AFB,
42354 ELISA A4 7 %, f& AFB,RE 4 1.04-25.00 pg/L 7B A 2 &M (R*=0.993 1), Ik
7 1.04 pg/L, FEIPH)F(ICs0)H 6.03 pg/L, -F3hnAFE i F /2 & b5E B A 7T 18 85%-120%,
FAEBI DT 10%. [48]) @3 EAF LA NGESR, Z % k58t o ELISA XA &40 —3 R
¥, TR T REF T EhEEE Bl aykig 5,

KR HwESEE Bl, £ AEIK, M4EF% ELISA

Preparation of anti-aflatoxin B1 monoclonal antibodies and its use in
an indirect competitive ELISA for aflatoxin B1

XIE Hui ZHANG Xian WANG Xin FAN Peng-Cheng SHI Yu-Fei FANG Wei-Huan®

(Zhejiang Province Key Laboratory of Preventive Veterinary Medicine, College of Animal Science, Zhejiang University,
Hangzhou, Zhejiang 310058, China)

Abstract: [Objective] Prepare anti-aflatoxin B1 monoclonal antibodies to develop an indirect
competitive ELISA (ic-ELISA) applied to detect AFB, in samples. [Methods] The aflatoxin B1 (AFB;)
was conjugated with bovine serum albumin by the carbodiimide method and used to immunize Balb/c
mice. Hybridoma cell strains could be obtained by clonal screening and monoclonal antibodies (mAb)
could be obtained by inducing ascites in vivo. The subclass and titer of mAb were identificatied by
indirect ELISA. After optimizing experimental conditions, a stable ic-ELISA would be developed and
applied to detect AFB; in feed samples. [Results] Four hybridoma cell strains stably secreting specific
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antibodies to AFB; were obtained. One of the cell strains 3B9 was chosen to prepare mAb, The mAb
belongs to IgG1 with a titer of 1: 204 800. Its cross-reactivity with aflatoxins B2, G1, G2 and M1 was
2.2%, 33.9%, 1.8% and 4.1% respectively. It did not react with ochratoxin A, fumonisin and
zearalenone. An indirect-competitive ELISA (ic-ELISA) coated with the mAb had a detection range of
1.04—25.00 pg/L with the detection limit at 1.04 ng/L and the 50% inhibitory concentration (/Csg) at
6.03 pg/L. The average recovery rate ranged from 85% to 120% with the variation coefficient less than
10%. [Conclusion] The ic-ELISA has good consistency compared with a commercial kit. We suppose
that the ic-ELISA could be used to detect AFB; from food or feed samples.

Keywords: Aflatoxin B1, Monoclonal antibody, Indirect competitive ELISA

5 M &R R e B & Aspergillus flavus). %F
ith 5% (Aspergillus nomius) . ¥ £ M 5 (Aspergillus
parasiticus) 57 IR ARG, FE538 Bl
B2.G1 fil G2, DL i & & B1 (Aflatoxin B1,
AFB))i5 et o, HEAPGRIEENE . SURIE
DL AE AR FAFAE Rl P, a5 Qe 2R e i
Wy, TG AR B ) %
FEZME T AFB, TEARMIE . B AEE YRR
ARIE, BFFCHERE . PR, REUW AFB, K5
HAy F s Y LG8 oo (3% 15 (HPLC)
BAR R RGeS, (ARG 5, JFEORE
VEN G H ARG, i E LA 2 L2 AR SR ] Pk
K2l AFB, HYZOR o RIS W BT 75 (ELISA)
BHATR S R Pogt, Fem AR .

AR BAERI &R AFB, SRR,
SEIA4E5E 4 ELISA (ic-ELISA)KG AFB, f 7%,
FHTSEBAE i R 0

1 RS 5k
1.1 ##

1.1.1  EZE{UEE: NanoDrop 1000 & FAZIRIMGE &
ANV E L, WWHZEE Thermo Fisher AT ;
SpectraMax M5 fifibr{, 4 H 32 E Molecular Divice
5w); 96 L ELISA Fbntlk . 20 Mu3s S5 A Fn 2 ffa s
I H € [E Corning 23 A .

112 EERKF: WM& HER Bl (AFB)). #h%
TR Bl ZwlEbilR ., i HEABSA), KL
fi 1450 (PEG-1450), # 58 2K (FCA)FIANSE 4
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mEE AL (HT), ¥IWE GIBCO AF]; HiAdd
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Rt A AL (HRP)FRIC I EPT AP 186G, 1Y
W F R = Hi YRR A RAF]; TMB AR, 1
HALE R AEY ARG R AR, ElEER Bl
ELISA X7 &, W AMEEFREL AT,

1.1.3  SEIE4: 5 A Balb/c MEME/N W EH#T
BB S L s SP2/0 A ARSI %
TRFES

1.2 HHMESE Bl BuERANFIE

1.2.1 AFB, T2MEMHEREE: S5 CH[S)
B A N th 5 3 % B1 I51EYI(AFB,0), & 1%
WETE TER IR FIRR — I el (DCC 36) 52K AFB,0
HEMAE N BSA ST, B H PBS K
(0.01 mol/L, pH 7.2)F 4 °C %/ Fidr W AABI (G
W, 3000 r/min 2.0 10 min EV0E, FIFEET
—20°C %&Hl.

FEEAM O OEE T a8k E 1 BSA %
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Rl R B i s Ak S e (B 2 75 1
IR 22 A3 66 BE 43 I E W R 10.0
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FRE AR WOERE . LI EAE 363 nm (AFB,
P 363 nm A AERFAE TR AC0AE )ALk 1 R 6 B A Ao
AEbR . XTI AFB, W BEAE A AR Rl AR 22,
FERAF W 5. W B~ W FE 363 nm ALY
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HATINER G, 100 pg/H,
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1.3.2 BEERATEERE: KA ELISA 1Y
T, FHERXS AN [RNEBSHTIA B Bl bR — 00 B s R T
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ARRR, Ar2 ) ELISA RO 2k e stk
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XoF I AR BTREUR RE , ARAE DL R AR s R BT
TR HAL
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K Ay A AP AP P BT v
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PRI B BE (/L)

1.4 [E#EE % ELISA N /55T

1.4.1 FRAERM LAY SR HE4% ELISA MLy
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Ui 1:200 FFEARE LLFGRE 2 1:409 600, BEHL ODaso
HAE 1.0 VBN etE . SR FIRI4E256 4 ELISA
5 G R A B 4 I S ) A o 4 S A

HE 4 0 AL 19 52 36 25 1F 5 4 B JE i ok FE N
0.1-400 pg/L FFUAFE LURR BEEA Tl 3: 554 ELISA,
PL AFB; (YU EEXTECREAR AR | S8R A Ak
P )45 a4 ELISA prifEth e, JfoRAF M2 &
FRH R B
142 BEERFAFSEEE: EERNEGTE
Bl. B2, G1. G2. M1, #i&E#HEZE A (OTA), 1k
Ly 3 3R (FB1) A K 5 M Bl (ZEN) 23 il Vol 52 4
PR, U T AR B AT A v 3 R 7 [
Ta 4 ELISA Filll B 5o P TR R ek o
1.4.3  fOFREMCAEN . S IESCHR[15- 18] iR 5 2 0f:
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PRI —E R AFB, Pl i, iR o
WA 3. 9. 15 130 nglg, HFHREERM 3 NPT,
FMA 15 mL HEOKER(PEEK=1:1, &% 4%
NaCl), MiF/KEE8R IR 20 min, FPEEE
DELCITUE, A3IE 50 pL JEIRIEA TR . SR A
R LA B o B2 R A [T

1.4.4 FESANA R : FHYEC ELISA 350 & 3 2
[ ic-ELISA J7 40 5%t 30 3 iR RHRE St #EF T 57
FEXH RGN 285 5, JIWriZe A6 s 5 ELISA 357 &k
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2 R
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1363 nm Ab HIURAAE M IS, UEBA IR D)
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AN E SRR ML , FIAIAI4E ELISA B 7k
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Figure 1 Identification of the conjugated antigens
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Figure 3 Subclass of anti-AFB; mAb
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SRR
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Figure 4 Affinity constant (Ka) curve of anti-AFB; mAb
WA TES RN, 37 °C $e4+ RN 45 min,
PISEHPUIR AFB, Rl (OB AR B | 52
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2k al J, 45T 4B AFB, U TRAY TR T
1.04-25.00 pg/L B BIFILIE C R, 15BIPRIE
JiFEHR : y=53.261 0x+8.013 6, H:H R4 0.993 1,
KR A 1.04 pg/L, HMHI 2R (ICs0) N 6.03 pg/L,
2.6.2 BREHKRERMENE: #idEEE S
ELISA il , 455 /8% P e BT 8 i 87 R
G1 PSSRV %N 33.9% , XAl AF 211958
MRBRNT 5%, SHMESER A RGEER
FORARFEIIR ) 2 BRI/ 0.6% , Ui il
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Figure 5 Competitive inhibition (A) of AFB; in ic-ELISA and linear analysis of percent inhibition against
AFB; concentration (B)
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x1 BRENMGREEE

Table 1 Analysis of the specificity of monoclonal antibody

i) SR el ES ESLIAE
Competiter 1Cso (ng/L) Cross reactivity (%)
AFB; 6.03 100
AFB, 269.20 2.2
AFG, 17.80 33.9
AFG, 331.30 1.8
AFM, 148.00 4.1
OTA >1 000 <0.6
FB1 >1 000 <0.6
ZEN >1 000 <0.6

2.7 AnEREER

FERE A TIARFIVRBE) AFB, AR s ot
VEATHEE, AL ()42 55 4 ELISA #4740, SF-255m
FrIIBCRTE 85%—120% 2 8], I H AR S R A /INF
10%, & BHIZAG I 753 7T LA FH 52 BBt & (4 A5l
(#2).
2.8 Hmiain

FH#EMT ELISA 77 &A1 F 2 ic-ELISA 754>

SIXF 30 M iEDEVRE A EA TR0, FerbilE 0 ELISA 3
P& IO 13 T YetE s, ic-ELISA Jrikdhiith
137594 RER , ic-ELISA J5 e A bt ke i 2tk 11
ELISA &R IER S 8500 032 pg/kg Fl
0.45 pg/kg, CART A ILARIERE, Kt —=#%
FFE %) 84.6%, ic-ELISA J7iAE LGB S
1 ELISA GG @ kil 45 5 — 2otk R4 (3% 3).
3 Wi

AFB, B2—FVINrFHERR, JE TP,
AWFFAER BSA 1ENEIAER, FERFE L
PERRE , EA A RIELERITE O TR T 524t
JEBEE, FE BB =Yl ik, AFB, f51kd
SRR T RIBCOE R R R, AT
TIAE IR T (DCC ) AT R SR
We(EDC %), Ho DCC kma e A MU kT,
AN/ BSA ATk B B 3CHRR BE BUTTTE,
i BSA 5Bl & A BB SCRE R
INAEEA BSA EHEST LR 5-20 40N
B, AALIE 8 A (80 FLRE L 10 224 e Y

F2  HEmAnER BT
Table 2 Recoveries of AFB1 spiked samples

ks affes e BRRK
Added concentration (pg/kg) Recovery (%) Standard deviation (%) Coefficient of variation (%)
3 108.0 3.24 6.97
9 95.7 3.28 8.06
15 93.8 1.65 4.37
30 87.1 2.64 7.71

R3 WMIEX 30 MHARE MR AR5 R ELE

Table 3 Comparison of screening results of 30 feed samples detected by two different methods

B FRPEAE PR
Samples quantity Positive quantity Positive rate (%)
ELISA i®7l&
il 30 13 433
ELISA kit
[ ## ic-ELISA 20 " 367
ic-ELISA
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85%—120%, FrMPRAE T &M AFB, PREFEIR
CRRIRIRE & B BRI o RIS, RS b A2k I ELISA
TR B A D 4 0 % ) — R AT A
W, T A SR ELISA 87 & T PR
PUAAIE], PRI =3 AR I 29 T i) R A ]
WORAEAE2E S, AR A & 7% 5k A ELISA X7
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