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Fast determination of five nitroimidazoles drug residue in animal-derived foods by
ultraperformance liquid chromatography-triple quadrupole/linear ion trap mass spectrometry
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Abstract: Objective

A fast confirmation method was developed for the determination of five nitroimidazoles drug
residues in animal-derived foods by ultraperformance liquid chromatography-triple quadrupole/linear ion trap mass
spectrometry coupled with solid phase extraction. Methods The samples were extracted with 1% formic acid-acetonitrile
and then centrifuged. The supernatant was directly purified by solid phase extraction based on PRIME HLB cartridge, and
then determined by ultraperformance liquid chromatography-triple quadrupole/linear ion trap mass spectrometry. The
purification condition, mobile phase and chromatographic column were optimized. Under the optimal conditions, the
sample was purified by prime HLB column and analyzed by BEH C column with 0. 1% formic acid- water and acetonitrile
as mobile phase. The five nitroimidazoles were detected with positive electrospray ionization tandem mass spectrometry in
the multiple reaction monitoring-information-dependent acquisition-enhanced product ion (MRM-IDA-EPI) mode, and
quantified by isotopically labeled internal standard. Results The limits of quantitation were from 0. 30 to 0. 80 pg/kg.
The average recovery rates of the 5 nitroimidazoles were 73. 2%-115. 2% with relative standard deviations of 3. 2%-9. 3%
(n=6). Conclusion The developed method is rapid, sensitive, accurate and suitable for the detection of nitroimidazole
residues in animal-derived foods. The method can be used for screening and confirmation of samples in large quantities.
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Table 1 Conditions of gradient elution

15 5] /min 0.1% F R K5 WL/ % NG/ %
0.0 95 5
4.5 80 20
5.0 30 70
7.0 5 95
8.0 5 95
8.5 95 5
10.5 95 5
1.3 ik A5
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Table 2 Mass spectrometric parameters of 5 kinds of
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nitroimidazoles and their isotope internal standard
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FEOEY L ) Ry IRV
1 P i e 1722 127.8"/82.1 80 18.0/32.0
2 i1 37 e 142.2 96.0"/81.0 80 20.7/34.9
3 % i e 201.1  140.17/55.0 80 15.2/31.9
4 B me 2482  121.07/128.0 120 24.7/24.2
5 TR T 220.1 128.07/82.0 120 21.0/47.0
6 D4-HITME 1761 128.17/82.1 80 21.0/35.0
7 D3 ZEME 145.0  99.07/83.0 100 27.0/39.0
8 D3-Z RS 204.0 143.07/55.0 80 18.0/50.0
9 D5-FEfEME  253.0  126.07/129.0 100 23.9/27.8
10 D5-B AW 2250  128.07/82.0 80 24.7/34.0
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Figure I Total ion chromatogram of 5 nitroimidazole

compounds at 20 pg/L
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Recovery rates of 5 nitroimidazole compounds under
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Figure 2

different purification conditions
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Figure 3 Enhanced product ion (EPI) mass spectra of 5 kinds of nitroimidazole compounds
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Table 3 Spiked recoveries, LOQ and RSDs of five kinds of nitroimidazole compounds in three blank samples matrix

F5 kAW FE 3 Jndr s/ (ue/ke) ERR/ (pg/kg) SR /% A X b v O 22 / %
PTG 102.6 93.3 103.5 5.6 3.5 4.5
1 FH i e X A 1.0 5.0 20 0.75 105.8 96.5 100.8 43 5.2 4.6
i1 1) 101.6 95.8 102.3 4.8 5.2 5.1
Xt 75 85.2 89.4 103.5 6.6 4.2 5.1
2 i1 5 X 1 1.0 5.0 20 0.80 88.1 92.5 94.1 5.7 7.3 4.9
1 A 86.5 90.4 96.5 5.3 4.6 5.4
pLE 73.2 79.6 76.8 9.3 6.9 5.8
3 % i Xt 1A 1.0 5.0 20 0.70 75.1 83.1 78.9 8.8 7.3 7.2
10 77.1 80.6 80.1 8.2 6.3 5.6
X 2K 110.8 106.2 102.5 5.6 5.4 6.1
4 T X5 1A 0.3 5.0 20 0.3 117.5 107.3 101.2 5.2 4.9 5.3
10 A 108.4 108.2 103.5 6.1 5.6 5.0
PR 116.2 110.2 111.8 4.9 3.2 3.9
5 TEL i e X 1A 0.3 5.0 20 0.3 113.4 108.1 105.9 5.3 4.8 4.1
4[4 118.4 109.2 107.6 4.9 5.3 3.8
W AR LSNP EEE TN EELS Safety & Quality, 2019, 10(14) : 4508-4514.
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