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Simultaneous Determination of Nitroimidazole Residues in Swine Meat by Gas

Chromatography-Ion Trap Tandem Mass Spectrometry
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Abstract: A gas chromatography-ion trap tandem mass spectrometry method was developed for
the determination of DMZ, RNZ, SNZ, MNZ and ONZ residues in swine muscle. The nitroimid-
azole residues were extracted with dichloromethane, followed by reextracted with hydrochloric
acid. The acid extract was made basified with K, HPO, , followed by extracted with dichlorometh-
ane. The final solution was carefully evaporated just to dryness with a vacuum evaporator (water
bath at 40 'C). The remaining residues was dissolved with 3 mL ethyl acetate. The solution was
transferred into a derivation tube, evaporated to dryness under a weak nitrogen stream and deri-
vatised with a solution of 50 uL. of BSA-50 pL of i~octane for 60 min at 50 C to produce trimeth-
ylsilyl-derivatives (TMS-derivatives). The resulting mixture was directly injected into the GC-
MS/MS system. It was shown that the calibration curves were linear with a correlation coeffi-

cients (r) over 0. 998 in range of 0. 005-1. 6 pg/mL. The limits of detection were 0.2 ng/kg for
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RNZ, 0.5 pg/kg for SNZ, 1.0 pg/kg for DMZ, MNZ and ONZ. Recoveries of five nitroimid-
azoles in tissues spiked at 0. 2-4.0 pg/kg were 74%-82% . the inter-day relative standard devia-

tion was less than 13%. These results suggested that the developed method was a sensitive and

accurate method for the determination of nitroimidazole residues in swine muscle.

Key words: nitroimidazole; swine; muscle; residues; gas chromatography-ion trap tandem mass

spectrometry
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Table 1 Selected ion monitoring for the (derivatives of) nitroimidazoles

it 5 B ) 1] b1 FHIE & T BT

Drug Time/min Mother ion Characteristic ion Quantification ion
DMZ 5.93 141 95,111,112,142 95,142

RNZ 8.38 214 153,167,168,214 167,168,214

SNZ 9.05 181 112,140,182 112,140

MNZ 9.18 182 112,140,167,182 140,167

ONZ 10. 55 276 215,229,230,276 215,230,276
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Table 2 The calibration curves and correlation

coefficients of nitroimidazoles
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Drug Linear equation Correlation coefficient
DMZ  y=4 147.3x—113.58 0. 999
RNZ  y=139 2942—398. 85 0. 998
SNZ y=11 204x—48. 425 0.999
MNZ  y=689.04x+101.93 0.999
ONZ  y=4 581.5x+31.265 0. 998
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Table 3 Recoveries of DMZ, RNZ, SNZ, MNZ and

ONZ spiked in control swine muscle

2y W/ (pe/ke)  BICER/ %N ERRE/ %
Drug Concentration Recovery CV
1.0 74.6+8.9 12.0
DMZ 2.0 76.1+£7.3 9.6
4.0 75.8+7.3 9.5
0.2 74.6+8.9 12.0
RNZ 0.4 78.2+8.2 10.5
0.8 81.546.4 7.9
0.5 75.71+8.6 11.4
SNZ 1.0 75.4749.3 12.4
2.0 77.6+8.9 11.5
1.0 75.5+8.2 10.9
MNZ 2.0 78.24+9.1 11. 6
4.0 77.8410.5 13.5
1.0 74.94+7.1 9.5
ONZ 2.0 76.9+7.6 9.8
4.0 80.0+8.0 10.0
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Fig. 1 Extracted ions chromatogram of blank muscle sample (A) and spiked muscle sample (2.0 pg/kg,B)
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Fig. 6 Metabolisation and derivatisation of DMZ and RNZ
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