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Determination of nitroimidazoles and their metabolites in milk by ultra-high performance
liquid chromatography-tandem mass spectrometry
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Municipal District Center for Disease Control and Prevention, Zhejiang Zhoushan 316021, China;
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Abstract: Objective A method for the quantitative analysis of eight kinds of nitroimidazoles and their metabolites in

milk by ultra-performance liquid chromatography-tandem mass spectrometry coupled with simple protein precipitation was
established. Methods One gram milk sample was precipitated by trichloroacetic acid, and then stratified by high-speed
centrifugation. The middle layer of the supernatant was filtered through a hydrophilic polytetrafluoroethylene membrane. The
analytes were separated on a Hypersil GOLD C18 column (100 mmx2.1 mm, 1.9 pm), and detected in selected reaction
monitoring (SRM) mode via positive electrospray ionization. The matrix matching and internal standard method was used for
quantification. Results The nitroimidazoles and their metabolites showed good linearity in the range of 0.3-10. 0 ng/ml,
and correlation coefficients were above 0. 998 5. The limits of detection of the nitroimidazoles and their metabolites in milk

were between 0.1 and 0.2 pg/kg. The recoveries at spiked levels of 0.5, 2.0 and 5.0 wg/kg were within 83. 6%-

111. 8%, the intra-day relative standard deviation (RSD) were within 2.7%-9. 1%, and the inter-day RSD were within

1.0%-9.3%. Conclusion The method was accurate, fast, cheap, easy, and could satisfy the requirements of high-

throughput monitoring nitroimidazoles in milk.

Key words: Ultra-high performance liquid chromatography-tandem mass spectrometry; protein precipitation;

nitroimidazoles and their metabolites; milk; antibiotic
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filg Mt ( dimetridazole, DMZ ) . ¥& fi§ %k B ( ronidazole,
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Table 1 MS parameters of nitroimidazoles and their metabolites
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Influence of trichloroacetic acid addition on the

Figure 2

recoveries of nitroimidazoles and their metabolites in milk
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Table 2 Linear range, regression equations, correlation coefficients, and matrix effects (ME) of the method

M N K B & R
&=L’ /(ng/ml) By B3 o /(pe/ks) /(pe/ke) e
2 A T il e 0.5~10.0 y=0.0845x+0. 0023 0.999 6 0.2 0.5 0.99
1l e 0.3~10.0 y=0.3377x+0.0118 0.999 6 0.1 0.3 1.12
95 2 P Y o e 0.5~10.0 y=0.1326x+0. 0183 0.998 5 0.2 0.5 1. 14
I 3 R e 0.3~10.0 y=0.3252x-0. 0008 0.999 2 0.1 0.3 1.28
44Tl ik e 0.3~10.0 y=0. 1121x+0. 0020 0.999 3 0.1 0.3 1.02
SE 7 Tl ke 0.3~10.0 y=0. 8332x+0. 0560 0.998 5 0.1 0.3 0.85
i e 0.3~10.0 y=0.0825x+0. 0096 0.999 7 0.1 0.3 0.82
L e 0.3~10.0 y=0.4029x+0. 0278 0.999 7 0.1 0.3 0.86
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0.1 we/ kg 35 5L AR s RS HY 3K HY A DR s A
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5 0.3 we kg,

2.5 [l R FIORG 2 B

AR5 LA A 175 5 I o F 5% X 4, 5 5% 5 1k 1 T
W AT H P L H )R A5 e 25 (RSD) o Al Bk B
AEEY 1.0 g, &E 3 NIRMAKF 0.5.2.0 F
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Table 3 Recovery and precision of the method
ey Tz 7K - HHN(n=6) HIE (n=3)
/(pe/kg) /% RSD/% IR/ % RSD/%
0.5 107. 6 6.3 98. 4 8.4
2 A e 2.0 99.3 6.4 98.3 1.0
5.0 89.0 5.6 89.2 1.7
0.5 101.3 4.4 97.8 3.3
F 7 e 2.0 108. 4 3.1 106. 0 2.5
5.0 98.7 3.5 97.7 1.0
0.5 98.8 5.1 97.8 9.3
Y2 B 35 F 5 o s 2.0 103.5 4.7 98.9 5.0
5.0 98. 1 5.2 92.3 6.0
0.5 101. 6 7.1 9. 1 7.1
b 5 i g 2.0 105.5 2.7 102.2 3.9
5.0 94. 1 5.1 92.1 3.5
0.5 95.6 3.4 92.6 2.8
5 Bl Ik 2.0 100. 6 3.3 97.3 3.3
5.0 92.1 4.0 91.0 1.3
0.5 93.8 8.2 91. 4 4.5
FE 70T 2.0 110.3 3.0 111.8 1.4
5.0 101.8 4.6 103.0 2.6
0.5 91.2 8. 4 87.3 1.5
B 2.0 98.6 9.1 102. 4 4.0
5.0 101. 1 4.8 99.3 4.0
0.5 88. 4 8.9 83.6 1.0
LTS 2.0 90.7 6.2 92.5 2.9
5.0 83.7 4.3 85. 1 3.6
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Table 4 Results of method comparison

o AT (n=3) EAr )y (n=3)

L& j](” ZZEE) e (& [n] i 2% RSD A Il g 2 RSD

/(pg/kg) /% /% /(pg/kg) /% /%
F2 35 Y e 2.0 2.08 104.2 6.2 1.71 85.6 3.8
FH 7 s 2.0 1.97 98. 4 1.3 1.89 94.7 0.1
2 FE A ok s 2.0 1.91 95.7 7.8 2. 06 102.9 3.5
Hb 5 il 2.0 2.05 102.7 4.9 1.82 90.9 1.5
8 Tl Tk s 2.0 2.05 102. 4 4.0 1.99 99.7 7.4
TE T i 2.0 1.97 98. 4 1.3 1.84 92.2 9.8
i e 2.0 1.94 97.2 4.9 2.17 108.7 3.6
JA T 2.0 1.76 88. 1 8.8 1.97 98. 4 3.3
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Rapid determination of 11 fungicide residues in plant foods by ultra-high performance liquid
chromatography-tandem mass spectrometry with isotope internal standards
ZHAO Ziwei, LIU Bolin, XIE Ji’an, WANG Xiuli, SHAN Xiaomei
( Anhui Center for Disease Control and Prevention, Anhui Hefei 230601, China)

Abstract; Objective To establish an ultra-high performance liquid chromatography-tandem mass spectrometry ( UPLC-

MS/MS) method for rapid and simultaneous determination of 11 fungicide residues in plant foods. Methods The plant foods
were extracted by acetonitrile with homogenate and high speed centrifugation and purified by QuEChERS reagent. The 11

fungicides were separated on a HSS T3 column (2.1 mmX100 mm, 1.7 pm) with 0. 1% formic acid water-acetonitrile as
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