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Abstract

The data analysis by liquid chromatography/tandem mass spectyofb€tf MS / MS) for the de¢rmination of veterinary drugs in livestock
foods was studied. LC / MS / MS acquisition parameters were edtallis positive and negative electrospray ionization (ESI) modes. In
multiple reaction monitoring (MRM), target ions were used for the quaatifon, and relative intensities (intensity rations) of reference ion to

target ion were used for the qualitative analysis. The relatieniities for reference are characteristic of veterinary drugs.
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Table 1. Operding conditions of LC/MS/MS for 34 veterinary drugs

MRM Trace : Precursor ion Product ion, DP : Declustering Potential, CE : Collision Energy

gbobooboooboobooboooo

Retention Target ion Reference ion
Veterinary drugs . .
Timel] minC] m/z DP CE m/z DP CE
positive mode
sulfa drugs
sulfadiazine (SDZ) 8.8 251156 31 19 251,92 31 37
sulfathiazole (STZ) 9.7 25% 157 31 19 257,92 31 37
sulfapyridine (SPY) 10.1 25092 36 21 250, 156 36 39
sulfamerazine (SMR) 10.6 265892 51 21 265- 156 51 37
sulfadimidine (SDD) 11.6 279156 36 23 279,92 36 43
sulfamethoxypyridazine (SMPD) 11.7 28156 41 25 281,92 41 39
sulfamonomethoxine (SMMX) 12.4 281156 36 41 28192 36 21
sulfachlorpyridazime (SCPD) 12.7 288156 31 19 285,92 31 41
sulfadoxine (SDX) 13.2 311156 36 29 311,92 36 47
sulfamethoxazole (SMZ) 13.2 25492 31 19 254,156 31 41
sulfabenzamide (SBA) 14.3 277156 21 17 277.92 21 41
sulfachinoxalin (SQ) 14.5 301156 36 19 30192 36 36
sulfadimethoxine (SDMX) 14.5 311156 36 30 311,92 36 a7
sulfanitran (SNT) 15.9 336156 36 17 336-93 36 43
another positive mode drugs
olaquindox (OQ) 6.3 264143 36 43 264.75 36 85
5-hydroxythiabendazole (TBZ-M) 9.1 218191 31 35 218,147 31 43
clopidol (CLP) 9.1 192.87 51 41 192,101 51 33
levamizole (LEV) 9.7 205,91 46 51 205,178 46 27
5-propylsulfonyl-1H-berimidazole—2—-amine (ABZ-M) 9.8 240133 51 39 240,198 51 21
thiabendazole (TBZ) 10.0 202175 26 35 202,131 26 43
trimethoprim (TMP) 10.6 291123 51 39 291,230 51 23
ormetoprim (OMP) 11.0 275123 51 37 275,81 51 55
oxibendazole (OXBZ) 135 250176 131 39 250,218 131 21
albendazole (ABZ) 15.4 266234 106 21 266,191 106 45
flubendazole (FBZ) 15.7 314123 126 49 314,282 126 25
p-trenbolone §-TB) 16.6 271165 56 85 271107 56 63
a~trenbolone ¢-TB) 16.9 271115 51 69 271,165 51 87
negative mode drugs
thiamphenicol (TPC) 3.0 353184 -36 -28 353,79 -36 -44
ethopabate (ETB) 14.0 236192 -41 -30 236,132 -41 -46
zeranol (ZER) 17.2 322277 -61 -20 321.63 -61 -64
nicarbazin (NCZ) 18.8 304137 -21 -22 301106 -21 -52
diclazuril (DCZ) 20.0 405.334 -66 -18 405.299 -66 -48
novobiocin (NB) 204 611205 -51 -64 611150 -51 -88
closantel (CLS) 25.4 660127 -96 -86 660.344 -96 -40
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Figure 1.
drugs standard mixture (0.02&/ml)
A : total ion chromatogram (TIC)
B : extract ion chromatogramm/z; 281- 156
C : extract ion chromatogramm/z; 281- 92
SMPD : sulfamethoxypyridazine
SMMX : sulfamonomethoxine
LC/MS/MS conditions as given in text.

Typical LC/MS/MS MRM chromatograms of 13 sulfa
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Figure 2.
extract fortified at 0.0dug/g of 13 sulfa drugs
A : total ion chromatogram(TIC)
B : extract ion chromatogramm/z; 281- 156
C : extract ion chromatogramm/z; 281-. 92
SMPD : sulfamethoxypyridazine
SMMX : sulfamonomethoxine
LC/MS/MS conditions as given in text.

Typical LC/MS/MS MRM chromatograms of chicken
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Figure 3. Typical LC/MS/MS MRM chromatograms of chicken
extract
A : total ion chromatogram (TIC)
B : extract ion chromatogramm/z; 281-, 156
C : extract ion chromatogramm/z; 281, 92
LC/MS/MS conditions as given in text.
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Table 2. Relative standard deviation (n=5) of peak aoéaeterinary drugs in solutions by LC/MS/MS

Relative standard deviation(n=5)

Veterinary drugs Injection volume(ng)

0.001 0.005 0.05 0.1 0.5
sulfadiazine (SDZ) 9.9 6.3 6.7 2.2 4.3
sulfathiazole (STZ) 26.5 43.3 5.1 2.6 2.0
sulfapyridine (SPY) 15.0 54 51 3.0 7.3
sulfamerazine (SMR) 5.4 3.9 3.5 2.7 1.2
sulfadimidine (SDD) 18.1 4.7 4.9 5.3 4.4
sulfamethoxypyridazine (SMPD) 7.9 6.7 3.8 3.1 1.6
sulfamonomethoxine (SMMX) 12.0 9.1 39 3.0 3.1
sulfachlorpyridazime (SCPD) 11.3 5.0 3.6 3.7 3.0
sulfadoxine (SDX) 115 7.2 3.4 3.0 2.8
sulfamethoxazole (SMZ) 9.8 45 3.3 3.3 2.7
sulfabenzamide (SBA) 8.5 3.4 3.5 3.5 3.2
sulfadimethoxine (SDMX) 9.6 49 3.6 3.4 34
sulfachinoxalin (SQ) 6.8 55 34 5.1 3.8
sulfanitran (SNT) 42.5 7.5 3.7 1.8 1.8
olaquindox (OQ) 46.0 61.6 30.3 11.6 10.1
5-hydroxythiabendazole (TBZ-M) 14.9 4.8 3.7 3.0 3.4
clopidol (CLP) 13.3 3.2 2.3 3.2 3.1
levamizole (LEV) 20.6 8.2 5.9 4.2 1.8
5-propylsulfonyl-1H-benzimidazole—-2-amine (ABZ-M) 7.1 5.1 3.7 3.8 33
thiabendazole (TBZ) 9.3 7.4 3.0 3.6 2.6
trimethoprim (TMP) 12.2 3.9 3.9 2.6 25
ormetoprim (OMP) 5.5 29 3.0 4.0 3.4
oxibendazole (OXBZ) 16.0 141 6.4 5.9 3.9
albendazole (ABZ) 21.6 6.6 5.5 3.9 47.5
flubendazole (FBZ) 15.0 19.2 10.0 11.5 56.7
p-trenbolone {—-TB) 9.5 16.2 5.0 6.4 52.2
a-trenbolone ¢-TB) 16.3 4.8 7.1 49 52.4
thiamphenicol (TPC) 40.7 14.3 4.6 51 2.7
ethopabate (ETB) 7.8 7.2 5.7 5.7 2.7
zeranol (ZER) 11.0 8.2 5.0 3.4 3.0
nicarbazin (NCZ2) 8.5 5.1 29 2.4 10.2
diclazuril (DCZ) 13.2 11.3 4.0 23 2.6
novobiocin (NB) 6.6 5.1 2.2 2.1 2.2
closantel (CLS) 17.6 8.7 5.6 4.8 4.2




Table 3. Relative intensity on LC/MS/MS of reference ion to targpon with and without matrix (Swine, Chicken, Beef) (n=5)

Relative intensity on LC/MS/MS of reference ion to target ion (n=5) *

. Without matrix Matrix added
Veterinary Referenc.e on Swine Chicken Beef Average
drugs [Targdion 0.25ng 5.0 ng g
0.25ng 2.5ng 0.25ng 2.5ng 0.25 ng 2.5ng
ratio RSD(%) ratio RSD(%) ratio RSD(%) ratio RSD(%) ratio [RS6) ratio RSD(%) ratio RSD(%) ratio RSD(%) ratio RSD(%)
Sbhz 92/156 0.82 3.6 0.90 0.7 0.83 5.2 0.89 1.0 0.81 5.6 0.90 1.6 0.83 4.5 0.89 0.7 0.86 4.7
STZ 92/157 0.68 8.2 0.75 1.8 0.74 10.6 0.75 45 0.65 8.9 0.76 3.2 0.72 20.0 0.75 1.8 0.72 5.6
SPY 156/92 1.02 5.5 0.97 0.8 1.00 2.3 0.98 24 1.02 43 0.96 1.2 1.01 4.2 0.98 1.0 0.99 2.3
SMR 156/92 0.86 4.3 0.91 1.2 0.83 3.8 0.91 1.2 0.85 3.8 0.91 2.8 0.86 6.3 0.91 1.9 0.88 3.9
SDD 156/92 0.69 5.1 0.64 1.3 0.67 9.4 0.64 15 0.71 6.3 0.64 14 0.69 3.8 0.64 15 0.66 4.3
SMPD 92/156 0.84 15 0.82 15 0.85 3.0 0.82 0.8 0.87 2.9 0.82 1.2 0.89 1.6 0.83 24 0.84 3.0
SMMX 92/156 0.18 5.1 0.17 17 0.19 5.4 0.16 2.7 0.17 43 0.16 2.8 0.19 7.8 0.16 1.7 0.17 7.1
SCPD 92/156 0.75 1.1 0.72 1.0 0.71 5.3 0.71 1.3 0.73 45 0.71 1.0 0.70 5.1 0.71 17 0.72 2.1
SDX 92/156 0.65 25 0.63 1.7 0.65 1.9 0.63 14 0.65 3.6 0.62 0.6 0.66 3.0 0.64 1.3 0.64 2.1
SMz 156/92 0.95 0.2 0.96 1.7 0.97 1.9 0.96 18 0.97 34 0.96 15 0.94 7.0 0.96 0.3 0.96 11
SBA 92/156 0.63 3.1 0.63 0.8 0.62 5.6 0.63 1.6 0.61 5.1 0.63 1.8 0.60 4.9 0.63 1.6 0.62 1.9
SDMX 92/156 0.44 9.8 0.28 15 0.44 5.3 0.28 2.7 0.43 13.2 0.29 25 0.42 0.5 0.28 1.7 0.36 22.4
SQ 92/156 0.90 3.0 0.87 1.6 0.87 6.1 0.87 1.6 0.90 3.7 0.86 11 0.87 3.2 0.87 1.7 0.87 1.6
SNT 93/156 0.43 48.3 0.65 2.8 0.36 175 0.65 2.9 0.68 8.1 0.69 4.0 0.76 14.7 0.68 4.0 0.61 22.6
(e]6) 75/143 0.46 14.0 0.29 25.6 N.D. N.D. 0.11 36.8 N.D N.D. 0.38 ND. N.D. N.D. N.D. N.D. 0.31 48.3
TBZ-M 147/191 0.84 0.5 0.82 14 0.82 6.2 0.83 17 0.82 2.7 0.83 0.6 0.81 3.2 0.82 1.0 0.82 1.2
CLP 101/87 0.95 1.3 1.06 15 1.01 3.1 1.08 17 0.96 4.8 1.06 1.0 0.98 45 1.06 14 1.02 5.2
LEV 178/91 0.88 3.0 0.93 0.8 0.85 4.0 0.95 2.9 0.86 6.6 0.94 3.1 0.82 7.6 0.90 2.9 0.89 5.2
ABZ-M 198/133 0.27 8.5 0.28 1.7 0.27 25 0.28 11 0.28 12 0.28 1.8 0.28 2.7 0.28 1.2 0.28 24
TBZ 131/175 0.69 2.8 0.74 1.2 0.70 15 0.73 0.9 0.70 3.9 0.72 1.3 0.70 4.1 0.72 0.9 0.71 2.2
TMP 230/123 0.58 5.8 0.62 1.3 0.59 5.0 0.61 1.2 0.61 2.9 0.62 1.8 0.62 7.6 0.62 0.7 0.61 2.9
OMP 81/123 0.98 21 0.98 0.9 0.97 35 0.98 1.6 1.00 2.6 0.98 0.8 0.95 3.0 0.98 1.4 0.98 1.3
OXBZ 218/176 0.04 7.4 0.10 5.3 0.05 20.5 0.11 3.9 0.07 33.0 0.11 9.0 0.12 15.1 0.16 8.8 0.10 40.8
ABZ 234/191 0.81 4.7 0.87 13.2 0.65 10.5 0.93 5.1 0.61 9.8 0.89 3.3 0.77 20.0 0.89 5.0 0.80 145
FBZ 123/282 0.93 7.8 0.92 12.7 0.93 14.2 0.92 3.2 0.98 19.4 0.94 4.8 0.83 8.6 0.94 8.3 0.93 4.6
p-TB 107/165 0.42 5.9 0.41 34 0.42 13.3 0.41 2.6 0.43 5.2 0.41 4.4 0.44 6.3 0.41 35 0.42 25
a-TB 165/115 0.77 5.4 0.73 2.2 0.77 11.2 0.73 0.9 0.75 4.9 0.73 1.1 0.74 4.3 0.72 1.8 0.74 2.6
TPC 79/184 0.49 4.5 0.48 2.9 0.48 3.2 0.48 2.9 0.49 5.7 0.48 6.4 0.50 7.4 0.49 5.8 0.49 1.7
ETB 132/192 0.34 4.7 0.32 0.8 0.32 3.9 0.31 0.8 0.32 3.3 0.32 0.5 0.33 55 0.31 2.6 0.32 33
ZER 63/277 0.39 22 0.38 1.1 0.38 6.1 0.37 22 0.37 3.9 0.38 2.2 0.37 2.3 0.37 24 0.37 22
NCz 106/137 0.12 2.9 0.11 2.2 0.12 2.8 0.11 1.1 0.11 13 0.11 11 0.11 1.9 0.11 1.3 0.11 1.0
DCz 299/334 0.05 6.4 0.04 0.6 0.05 19.7 0.04 2.8 0.04 17.1 0.04 4.7 0.04 9.1 0.04 34 0.04 5.2
NB 150/205 0.37 1.2 0.39 0.7 0.38 3.7 0.39 1.8 0.38 2.1 0.38 2.8 0.39 3.1 0.38 2.8 0.38 15
CLS 344/127 0.13 1.9 0.13 2.6 0.12 5.6 0.13 14 0.13 2.8 0.13 4.8 0.13 6.4 0.13 2.7 0.13 2.6

*N.D. : Not detectable
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