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Establishment of an indirect competitive ELISA for sulfadimethoxine
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Abstract: [Objective] To establish an indirect competitive enzyme-linked immunosorbent assay (ic-ELISA) for the detection of
sulfadimethoxine (SDM) in animal-derived foods. [ Methods] An artificial antigen is synthesized by conjugating SDM with carrier proteins
by the diazotization method. A highly sensitive antibody against SDM is prepared by immunizing animals. Based on this, an ic-ELISA is
established and the detection system is optimized. Its detection performance is characterized, and spiked recovery tests are carried out.
[Results] When the concentration of the coating antigen is 0.500 pg/mL, the dilution ratio of the horseradish peroxidase-labeled goat anti-
rabbit secondary antibody is 1:5000, the reaction time of the primary antibody is 15 min, the reaction time of the secondary antibody is
30 min, and the chromogenic reaction time is 10 min, the established ic-ELISA exhibits an ICy, of 9.33 ng/mL, a detection range of 0.76~
114.82 ng/mL, and a limit of detection of 0.74 ng/mL, with good precision and specificity, and satisfactory spiked recovery rates in milk,
chicken, and pork samples. [Conclusion] This method can be applied to the sensitive, precise, specific and accurate detection of SDM
residues in real samples of milk, chicken, and pork, providing an effective means for efficient on-site screening.
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Table 1 Determination of antibody titer
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Figure 2 Standard suppression curve
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Table 2 Optimization of the working concentration

ERIN i A0 70 R R VR /(g e mL )

BT EL 0.125  0.250 0.500 1.00  2.00  4.00
16000 0.994 1322 2085 2255 2631 2.755
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64000 0327 0384 0.659 0.685 0.790 0.905

128000 0203 0.233 0293 0342 0.442 0.483
256 000  0.127 0.154 0.197 0.182 0253 0.247
512000 0.090 0.118 0.126 0.127 0.153 0.164
1024000 0.083 0.093 0.098 0.094 0.112 0.126
2048000 0.071 0.077 0.091 0.077 0.091 0.108
= 0.053  0.052 0.051 0.047 0.046 0.050
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Figure 3 Optimization of coating antigen concentration
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Figure 4 Optimization of incubation time of primary antibody
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Figure 5 Optimization of dilution factor of secondary antibody
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Figure 6 Optimization of incubation time of secondary

antibody
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HRFYIK ELISA / 0.2 pg/kg  XSHF [31] Wk e S VR 6 (SPZ) ~1.00% 10 <0.1

ELISATJ7 i / 0.27 ng/mL 7K A4+ 3L (28] g Jhic Wi E M 49 ( SQ-Na) =>1.00% 10* <0.1
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Table 4 Precision identification of ic-ELISA method (n=3)
b IR 2 b P 5
=/
i <ngl-ij0L/ Ly oDl (ngljji 0Dy
1 9774033  1.0540.05 9.5540.14 1.0820.01
2 8714047 1.024£0.01 9.12£0.28  0.97+0.01
3 9.1240.67 0.96+0.01 9.33+0.14  0.98+0.02
4 8914053 0944001 891+0.18 1.0540.06
SEHME 9.134£0.46  0.9940.02 9234027  1.0340.03
CV/% 5.03 2.02 2.92 291
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67.61,43.65,9.77,69.18,9.55 ng/mL; 5% P K& 5 1£ 5 4%,
1045, 1545, 20 fi , 25 /%, 30 %5 i B T A1 PBS 454 T 19 1C5,
G331k 97.72,72.44,45.71,13.80,54.95,77.62,9.77 ng/mL.
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Figure 9 ic-ELISA standard inhibition curves of three samples
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Table 6 Spiked recovery experiments

Fo6 FMEIKHKE'

FE ENIIIK (D oAU () [l s 22 /% CV/%
41 5 4.624+0.09  92.34+1.83 1.95
10 9.640.44  96.384+4.39 4.56
15 1461070  97.404-4.69 4.79
20 18.78£0.68  93.884-3.42 3.62
XA 5 4774023  95.3614.68 4.82
10 9.53+0.35 95254348 3.67
15 14224039  94.8042.62 2.74
20 193542080  96.744-4.00 4.13
A 5 4.8040.11 96.0342.26 2.29
10 9.41+0.58  94.05+5.78 6.16
15 1436029  95.724-1.94 2.02
20 19.63+£0.85  98.1444.26 433

T AW D AERAS: U (B0 Ok ng/mL, X PR N A PRV 0 i A
e A 507 R ng/g .

57



58

24 517l SAFETY & INSPECTION

50007
@ 40007 =1 493.584x+129.280
. R*=0.994
o
g % 30000
=
-
% 20007
o
1000}
0 1 2 3

lgSDMFT ik 4k Ji
1eSDM mass concentration/(ng * mL™)

B 10 LC-MS/MS ik A f i &
Figure 10  Standard curve for LC-MS/MS

F7 LC-MS/MS:EFic-ELISA FT A RMRME R
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