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Determination of nitroimidazoles and their metabolites in animal-borne food
by high performance liquid chromatography-tandem
mass spectrometry

LI Cui-Yu, WU Min", YAN Li-Juan, ZENG San-Mei, XU Dun-Ming, ZHOU Yu

(Xiamen Entry-Exit Inspection and Quarantine Bureau, Xiamen 361026, China)

ABSTRACT: Objective To establish a high performance liquid chromatography-electrospray ionization tri-
plequadruple tandem mass spectrometric (HPLC-MS/MS) method for the determination of metronidazole -
(MNZ), dimetridazole (DMZ), ronidazole (RNZ), hydroxyl metronidazole (MNZOH) and 2-hydroxymethyl-1-
methyl5-nitroimidazole (HMMNI) in animal-borne food. Methods Animal tissue samples were extracted by
ethyl acetate, and the fat was removed by methanol-hexane distribution. The extract was cleaned-up by HLB
SPE cartridge. Identification of nitroimidazoles and their metabolites was achieved by electrospray ionization
tandem mass spectrometer under multiple reaction monitoring (MRM) mode. Results The calibration curves
showed a good linearity in the range of 0.1~100.0 pg/kg with » >0.99. The average recoveries of spiked sam-
ples at three spiked levels of 0.1, 0.5 and 10.0 pg/kg were between 61.1% to 108.0% with the relative standard
deviations (RSDs) of 1.9%~6.3%. The limits of quantitation (LOQs) were 0.1 pg/kg for MNZ, DMZ, RNZ,
MNZOH and HMMNI. Conclusion The method could be used to simultaneously confirm the multi-residue of

nitromidazoles and their metabolites in animal-borne food.
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Fig. 1 Molecular structures of MNZ, DMZ, RNZ, MNZOH and HMMNI
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Table 1 Multi-reaction monitoring scanning
mode of mass spectrometry parameters

(m/z) (m/z) (DP) (CE)

172.2 128.0 30 18.4

(MNZ) 81.9 30 34.0
142.1 81.1 30 36.0

(DMZ) 96.1 30 22.6
201.2 140.2 25 16.5

(RNZ) 55.2 25 30.8
188.2 123.0 60 18.6

(MNZOH) 126.1 60 24.9
158.2 55.0 60 24.7

(HMMNI) 140.1 60 17.3

1.3 tREILERAYEC S
0.0100 g,
, 100 mL ,
S 0.1 mg/mL S
MNZ RNZ DMZ MNZOH HMMNI
0.1 0.5 1.0 5.0 10.0 100.0 ng/mL
4 C
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141 &I
10.00 g
, 5 mL (pH=8.8)
20 mL , 1 min, 4000 r/min 5 min
s 20 mL
, , 45 C
1 mL s
5mL , ( ) HLB
142 %4t
HLB 3.0mL 3.0mL
3.0 mL (pH=2.0) ,
, 5 mL(pH=2.0) ,
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> 3.0 mL
1 mL, s 0.2 pm R
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Fig. 2 Chromatograms of MNZ, DMZ, RNZ, MNZOH and HMMNI standard solution(5 pg/L)
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Table 2 Linear equation and correlation coeficient

T

(RNZ)
(MNZ)

(DMZ)
(HMMNI)
(MNZOH)

Y=2.86e+0.05X
Y=7.33e+0.05X
Y=8.41e+0.05X
Y=2.41e+0.05X
Y=2.77¢+0.05X

0.9972
0.9905
0.9998
0.9949
0.9982
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Fig. 3 Mass spectrogram for blank
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Table 3 Spiked recovery and relative standard deviation for the method (n=6)
(ng/kg) (%) RSD(%) (%) RSD(%) (%) RSD(%)
0.1 63.6 5.4 68.3 6.3 64.2 5.1
0.5 80.0 4.7 82.1 4.3 80.6 3.8
(RNZ)
10.0 98.1 3.8 95.8 3.0 92.2 5.5
0.1 61.1 5.8 63.8 5.0 67.9 5.7
0.5 87.4 5.0 87.2 58 88.3 4.5
(MNZ)
10.0 92.0 4.7 95.5 32 91.3 3.7
0.1 65.2 6.1 67.4 6.3 64.3 5.9
0.5 93.6 5.8 91.2 5.7 89.6 4.7
(DMZ)
10.0 95.7 4.4 108.0 4.2 97.3 2.4
0.1 70.4 5.8 70.2 4.8 69.7 4.1
0.5 83.6 4.2 85.7 3.6 92.4 3.8
(HMMNI)
10.0 90.0 3.1 95.9 2.6 99.9 2.7
0.1 70.1 6.2 72.2 5.7 68.2 4.9
(MNZOH)
0.5 87.1 5.1 854 4.8 97.8 34
10.0 97.4 38 935 34 102.4 1.9
3 61.1 %~108.0 % S
S/
1.9 %~6.3 %; 3 & ik
25 KWEHERAST
100 0.1 pg/kg, 0.1~100 png/kg ,

HMMNI,

MNZOH, 1
0.1~60.0 pg/kg,

61.1 %~108.0 % ,

1.9 %~6.3 %
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