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Production and identification of polyclonal antibody detect nitrofurazone
metabolite and development of enzyme-linked immunosorbent assay

REN Hai-tao,SHEN Yu-dong,XU Zhen-lin, YANG Jin-yi, LEI Hong-tao,XIAO Zhi-li,
WANG Hong,SUN Yuan-ming’

(Key Laboratory of Food Quality and Safety of Guangdong Province, College of Food Science,
South China Agricultural University, Guangzhou 510642, China)

Abstract: In order that a method of Enzyme-linked immunosorbent assay (ELISA) method was established to
detect nitrofurazone metabolite (SEM) , series haptens were synthesized and coupled to bovine serum albumin
(BSA) as immunogen which was used to immunize New Zealand white rabbit. An anti-SEM PcAb original from
new hapten-H; was obtained and was highly specific to SEM. Effect of ELISA method sensitivity on the
different structure coating antigen (homology/heterologous) was inspected. ELISA detection method against
SEM could achieve the best result on account of heterologous feature structure H,—OVA. Results showed:half
inhibiting concentration (ICs) was 12.37ng/mL,the quantitative detection linear range (ICx~ICg) was 0.439~
110.78ng/mL, and the limit of detection limit(ICy) was 0.07ng/mL for ELISA method, which made it met
requirement of relevant detection limit at home and abroad and could be applied in the actual demand of food
samples detection.
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H,: MS (ESI negative) m/z: 131[M-H]~, 'H-NMR
(600MHz, d6—-DMSO, TMS) : 85.41 (s, 1H) ; 4.66 (t, J=
6.8Hz,2H) ;2.62 (t, J=8.0Hz, 2H) .

H,: MS (ESI negative) m/z: 206[M—-H]-, 'H-NMR
(600MHz, d6—DMSO, TMS) : $10.42 (s, 1H) ; 7.92 (d, J=
8.4Hz, 1H) ; 7.88 (s, 1H) ; 7.83 (d, J=8.4Hz, 1H) .
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Hj: MS (ESI negative) m/z: 265[M—-H]-, 'H-NMR
(600MHz, d6 —-DMSO, TMS) : 812.16 (s, 1H) ; 10.10 (s,
1H);7.79 (s, 1H) ; 7.64 (d, 1H, J=8.8H2) ; 6.94 (d, 1H,
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J=8.8Hz);6.43 (s, 1H) ;4.02 (1, 1H, J=6.4H2) ; 2.40 (1,
1H,J=7.3H2 ; 1.95 (, 1H, J=6.9H2)
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Fig.1 Hapten synthesis map
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Table 1 Comparison of ELISA detection sensitivity on different package antigen

- H,-BSA H,—BSA
BB R Ao Gyl AJICy W Ao ICogml) Ay
H,-OVA 1600 1.05 36.5 0.0287 2000 1.08 28.2 0.0383
H,~OVA 36000 0.89 32.4 0.0274 25600 1.29 30.4 0.0424
Hs~OVA 12800 0.81 27.4 0.0296 40000 0.96 48.5 0.0197
H,~OVA 2000 0.95 23.3 0.0407 2500 1.15 17.4 0.0661
Hs—OVA 500 1.12 28.4 0.0394 800 0.86 25.5 0.0337
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0.439~110.78ng/mL (SEMAHX} V. #£0.158~39.94ng/mL) ,
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Fig.5 ELISA standard curve
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LB 55 0 0 o % SEM AR AE &5 14 R BE 1 5= U5
H,~OVAFIHs—OVARK 5l 5 T R AR T T SEMAF
AESEHA, 3 Al T HUA U0 RE o D8 I AR A BT SR U
A% BEAE AN BRARRAE 5 PR JE Al E O B 3 vy v R
WO, AR A BT S R U AR R S B AR TR) )
SERN, AN v AN A . R, g5 R R OR R S
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PRV 1 T A B 25 R A [R] DA 38 A ELIS AR I
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Table 2 Effect of different package antigen on ELISA

sensitivity (ng/mL)
n ELISA
LB ICyy 1Cso 1C~1Cyg
H,-OVA 0.182 26.91 0.862~626.07
H,~OVA 0.24 27.22 1.03~737.83
H;-OVA 0.73 33.96 3.22~959.35
H,~OVA 0.07 12.37 0.439~110.78
Hs—OVA 0.254 23.02 1.15~230.92

2.6 FAEEFRM
AR S H~OVA, S ARELISA TAEZAF
TRIE #- 29 IC s BE 2B T A X WA (CRD o
45 R AR PUMOT H el SRR 25 40) S a5 R AU
R3 L uBEGUAELISA s v
Table 3 ELISA specificity determination on polyclonal antibody

&Y 1C5 (ng/ml.) CR (%)

NPSEM 12.37£1.08 100
SEM 4561233 <0.1

TR 1 A 103.8+16.55 11.85
NPAHD >50000 <0.01
NPAOZ >50000 <0.01
NPAMOZ >50000 <0.01
i AR H >50000 <0.01
LS >50000 <0.01
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