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ABSTRACT: Objective To establish a method for determination of nitrofurazone metabolite by biotin-avidin
enzyme-linked immunosorbent assay (BA-ELISA). Methods The optimal dilutions of monoclonal antibody and
coating antigen were determined by chequerboard titration. The effects of the dilution ratio of
streptavidin-horseradish peroxidase (SA-HRP), the concentration of sealing fluid, the competitive reaction time, the
incubation time of biotinylated goat anti-mouse IgG(Biotin-IgG), SA-HRP incubation time and chromogenic reaction

time were optimized by single-factor experiments. The standard curve was set up. The degree of sensitivity,

*EfUEE: , , E-mail: 787898353@qq.com

*Corresponding author: YANG Xiu-Song, Master, China Food and Drug Administration Institute of Executive Development, No.16, Xizhan
Avenue, Fengtai District, Beijing 100073, China. E-mail: 787898353(@qq.com



395

specificity, precision and accuracy about the method were evaluated. Results The result of optimized reaction

conditions were as follows: fold dilution of coating antigen was 1:800, fold dilution of monoclonal antibody was

1:12800, fold dilution of SA-HRP was 1:8000, sealing fluid was 1% dried skim milk, competitive time was 30 min,

Biotin-IgG reaction time was 30 min, SA-HRP reaction time was 60 min and chromogenic reaction time was 15 min.

The linear detection range was Y=-0.3299X+0.4272 (r2:0.990), 1Cso was 0.601 ng/mL, the linear range of the

presented method was 0.074~4.883 ng/mL, the recoveries in negative samples were 88.8%~98.5% and the intra-assay

and inter-assay coefficients of variation were 1.2%~3.6% and 2.5%~5.1%, respectively. The cross-reactivity values

were lower than 0.1% with other structural analogues and derivatives. The recoveries of high performance liquid

chromatography-tandem mass spectrometry (HPLC-MS/MS) and BA-ELISA were all in the range of 85%~115%.

Conclusion This method has high sensitivity, high specificity and good reproducibility, which can be used for

rapidly screening nitrofurazone metabolites in animal tissues.
KEY WORDS: veterinary medicine; nitrofurazone; semicarbazide; biotin-avidin enzyme linked immunosorbent

assay
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Tablel The OD valuesof different dilution of coating antigen and monoclonal antibody

100 200 400 800 1600 3200
200 1.8903+0.0085 1.8467+0.0283 1.7568+0.0375 1.7481+0.0064 1.7216+0.0099 1.6170+0.0064
400 1.8376+0.0035 1.7654+0.0162 1.7517+0.0099 1.6442+0.0059 1.6199+0.0375 1.5004+0.0085
800 1.7499+0.0035 1.7479+0.0148 1.6375+0.0078 1.5283+0.0024 1.5063+0.0389 1.4834+0.0003
1600 1.7376+0.0070 1.6362+0.0057 1.5288+0.0057 1.4103+0.0148 1.3821+0.0205 1.2664+0.0072
3200 1.6070+0.0071 1.5054+0.0036 1.4698+0.0014 1.3797+0.0078 1.2618+0.0057 0.9505+0.0049
6400 1.5716+0.0198 1.3742+0.0042 1.3407+0.0057 1.1475+0.0071 1.1009+0.0064 0.8374+0.0106
12800 1.3469+0.0007 1.2159+0.0010 1.1564+0.0021 1.0208+0.0014 0.8341+0.0215 0.7305+0.0104
25600 1.2372+0.0014 0.9764+0.0028 0.8348+0.0042 0.7619+0.0021 0.6293+0.0026 0.5274+0.0007
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Fig. 3 Optimization of competitive reaction time for BA-ELISA
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Fig. 8 Standard curve of HPLC-MS/MS
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Fig. 9 The mass spectrum of SEM and SEM-D
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Table3 Resultsof precision (n=5)

NPSEM/ BA-ELISA
(ng/mL) CV/% CV/%
0.7 2.7 3.6
1.0 1.2 3.0
1.3 3.6 5.1
1.6 1.7 2.5
1.9 3.4 4.9
Fz4 ERENELRN=3)
Table4 Resultsof accuracy (n=3)
BA-ELISA HPLC-MS/MS
(ng/g) %  CV/% 1% CV/%
0.5 98.5+3.7 3.7 101.3+1.4 1.4
1.0 95.9+3.8 4.0 99.5+2.1 2.1
1.5 88.8+5.0 5.6 102.0+2.7 2.6
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