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Determination of Nitroimidazole Residues in Swine Tissues by a
High-Performance Liquid Chromatography
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Abstract: [Objective] A high-performance liquid chromatographic (HPLC) method is described for the determination of
HMMNI, RNZ, MNZ, TNZ, DMZ and ONZ residues in swine tissues. [Method] The nitroimidazole residues were extracted with
dichloromethane, followed by reextraction with hydrochloric acid. The acid extract was made basic with K,HPO,, followed by
extraction with dichloromethane. The final solution was carefully evaporated just to dryness with a vacuum evaporator (water bath at
40°C). The residues were redissolved in 0.5 ml mobile phase. Detection wavelength was set at 320 nm and the injection volume was 20 pl.
The mobile phase was methanol and water (16 : 84,V : V). [Result] The linear regression curves yielded correlation coefficients of over
0.999 of the six nitroimidazoles. The limits of detection were 0.5 pg-kg™ for HMMNI, RNZ, MNZ and 1.0 pg-kg™ for TNZ, DMZ, ONZ
in muscle and fat, 1.0 ug-kg™* for HMMNI, RNZ, MNZ, TNZ, DMZ and ONZ in liver and kidney. The control samples were all spiked
with nitroimidazoles at levels of 0.5-4.0 pg-kg™. The mean recoveries of nitroimidazoles were 60%-83%, the inter-day relative standard
deviation was less than 15%. [Conclusion] It is concluded that it is a sensitive and accurate method for determination of
nitroimidazole residues in swine tissues.
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Table 1 Chemical structures of nitroimidazoles
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430 Formula 4rF# Molecular mass

2§ Dimetridazole (DMZ)
1, 2- dimethyl-5- nitromidazole

F2 55 Hh SR Hydroxydimetridazole (HMMNI)
2-Hydroxymethyl-1-methyl-5-nitromidazole (HMMNI)

il Metronidazole(MNZ)
1-(2-Hydroxymethyl)-2-methyl-5- nitromidazole

# 1M Ronidazole (RNZ)
O,N

1-methyl-2- (carbamoyloxymethyl) -5 -nitromidazole \ :

A Tinidazole (TNZ)
2- methyl -1-(2-(ethylsulfonyl)ethyl)-5 -nitromidazole
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Fig. 1 Standard chromatogram of 50 ng-mI”* HMMNI, RNZ,
MNZ and 100 ng-mI* TNZ, DMZ, ONZ
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Fig. 2 Chromatogram of a blank swine muscle
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Fig. 3 Chromatogram of a blank swine fat
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Fig. 4 Chromatogram of a blank swine muscle spiked at a
level of 1.0 pg-kg® HMMNI, RNZ, MNZ and 2.0
ug-kg® TNZ, DMZ, ONZ
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Fig. 5 Chromatogram of a blank swine fat spiked at a level of
1.0 pg-kg HMMNI, RNZ, MNZ and 2.0 pg-kg™ TNZ,
DMZ, ONZ
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Fig. 6 Chromatogram of a blank swine liver
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0.0002 J N HMMNI y=75878x-97.398 0.9992
0 RNZ y=64464x+518.39 0.9997
0 5 10 15 20 25 30 35 MNZ y=30200x+217.82 0.9998
Ff ] Time (min) TNZ y=67167x+174.79 0.9999
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Fig. 8 Chromatogram of a blank swine kidney
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Table 3 Recoveries of HMMNI, RNZ and MNZ spiked in control swine muscle and fat
Y 2 0.5 ug-kg™ 1.0 pg-kg™ 2.0 ug-kg™
Tissue  Drug [l % ET L [l % A5 5 R [EfEs A SR
Recovery (%) C.V. (%) Recovery (%) C.V. (%) Recovery (%) C.V. (%)
LA HMMNI 65.6+5.8 8.8 72.745.7 7.9 75.546.0 7.8
Muscle RNZ 72.248.9 12.3 73.66.8 9.2 74.246.5 8.7
MNZ 75.147.2 9.6 75.549.4 12.4 76.3x7.3 9.5
JiE] HMMNI 68.5+7.1 10.4 76.8+8.7 11.3 73.246.2 8.5
Fat RNZ 75.5+7.6 10.0 77.1£6.0 7.7 77.1+#8.4 10.9
MNZ 82.748.3 10.0 74.1£7.2 9.7 72.6+8.2 11.2
3 b SR R T (1) A A K e R 2 ) ] S
»itke Jrlo1128] 7 131423 SISl 7 s 7 e L0 2814t 47 b
3.1 REFNAL WA ARG E R R e, EwW
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=4 JFEHLAFASEHH TNZ. DMZ 0 ONZ B9 E U=

Table 4 Recoveriesof TNZ, DMZ and ONZ spiked in control swine muscle and fat

A 2 1.0 pg-kg™ 2.0 ugkg™ 4.0 ug-kg™
Tissue Drug mliEs A5t K [ A5 R mliEs A5 R
Recovery (%) C.V. (%) Recovery (%) C.V. (%) Recovery (%) C.V. (%)
AL TNZ 70.8+6.8 9.6 71.1+6.5 9.2 78.0£7.6 9.7
Muscle DMZ 71.0+£8.7 12.2 76.1+7.6 9.9 79.5+6.8 8.5
ONZz 66.1+5.8 8.8 72.7£9.0 12.4 73.3+9.4 12.9
i3 TNZ 78.2+7.0 9.0 77.1+£10.7 13.9 78.9+8.2 10.4
Fat DMZ 72.248.1 11.3 72.248.3 115 76.0£7.2 9.5
ONZz 67.8+7.6 113 70.1+8.9 12.6 80.3+9.6 12.0

5 JERFREFNUSHED HMMNI. RNZ. MNZ. TNZ. DMZ %A ONZ &4 [Elj =R
Table 5 Recoveries of HMMNI, RNZ, MNZ, TNZ, DMZ and ONZ spiked in control swine liver and kidney

ML 2 1.0 pg-kg™ 2.0 ug-kg™ 4.0 pg-kg™®
Tiesue  Drug Il 5 53 FH e 57 RH Il AR FH
Recovery (%) C.V. (%) Recovery (%) C.V. (%) Recovery (%) C.V. (%)
HIAE HMMNI 63.1+6.7 10.6 69.46.0 8.6 72,958 7.9
Liver RNZ 65.6:5.8 8.8 727457 7.9 75.545.9 7.8
MNZ 60.46.2 10.3 68.9£6.0 8.7 69.0+4.4 6.4
TNZ 59.7+4.2 71 71.0£6.0 8.4 754473 9.6
DMZ 63.3£6.4 10.2 74.7£7.0 9.4 79.3+6.6 8.3
ONZ 64.1+4.8 7.6 73.8+7.1 9.6 747452 6.9
U HMMNI 69.1£8.0 116 66.9£9.6 144 70.9+7.9 111
Kidney  pnz 703473 10.4 73.5£6.6 9.0 73.426.1 8.3
MNZ 69.0+6.3 9.1 71.6£6.4 9.0 74154 7.3
TNZ 64.8+7.3 113 69.3+7.7 112 76.8+6.9 8.9
DMZ 72.4+6.8 9.3 70.75.6 8.0 74.4+6.9 9.2
ONZ 68.5+7.7 113 72.645.9 8.1 74555 7.4
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FT LR — A ik ORI RR S 2 S AT, e e
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MBEAL 0 SRRV T A I 250 ST e, kA
ST A e 28R BT, TR 2R R TR
1 DMZ D S AR T I LM 2y . Js B
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R SR BE 280, mIinA 2.5 pl ik i ¥ DMSO
PRI YR, Bk DMZ #% .
3.2 REE

AIRE AAMRE e =, LA R S e RRE S IR
I ) (R R LR e 11 3 A b ks, M8 10 g
i, WLAFIE o HMMNIL. RNZ A1 MNZ Fr6 i R
7 0.5 ug-kg?, TNZ. DMZ #1 ONZ % 1.0 pg-kg™?,
JH AR FE AE - HMMNIL RNZ. MNZ. TNZ. DMZ #
ONZ (A3 1.0 pg-kg™, FEASIBRIKREERT, 5%k 1a]
W FNAR S REOITF B R BRI i e fn sk, 3R
A 7 000 B BRI, R B i

4 i

RSO SR A A P R R A I L VR A
FERRIE . R I L S P LA IR B B 11 v RO
il (HPLC-UV) MEE, JFn A AR BEAT Tt
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SRTEER VNS ALY/l PrRr
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