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Study of Simultaneous Analytical Method of Veterinary Drugs Using Liquid

Chromatography/Tandem Mass Spectrometry

Toru NISHIKAWA, Tsuyomi BABA, Masafumi MURAKAMI

A simple method using liquid chromatography/tandem mass for simultaneous determination of veterinary drugs and
their metabolites in livestock products and seafoods (bovine muscle, egg, milk and shrimp) was studied. Mass spectral
acquisition was done by applying multiple reaction monitoring (MRM).

The veterinary drug was extracted by acetonitrile-methanol (70:30, v/v), and the extracts defatted by n-hexane with
saturated acetonitrile. The extracts were evaporated, dissolved with acetonitrile-water (10:90) for analysis by liquid
chromatography / tandem mass. The veterinary drugs were separated by reversed-phase LC using Mightsil RP-18GP
column and determined by electrospray ionization tandem mass spectrometry.

The detection limits were range from 0.02 ng/g to 5.25 ng /g . The recoveries of veterinary drugs and their metabolites
were almost 60 ~ 120 % from livestock products and seafood respectively.
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Tablel. Retention time and compound-specific ESI-MS/MS parameters.

RT Precursorion  Production  Declustering Collision
Compound . .
(min) (m/z) (m/z) Potential(\V)  Energy(V)
5-hydroxythiabendazole (5-OH TBZ) 5.6 218.2 1912 31 33
tiabendazole (TBZ) 6.3 202.1 175.3 26 35
trimethoprim (TMP) 6.6 291.2 230.3 26 31
ormetoprim (OMP) 71 275.1 1234 31 35
oxytetracycline (OTC) 7.2 461.1 426.1 16 25
tetracycline (TC) 7.6 4451 410.1 1 25
sulfamerazine (SMR) 7.8 265.1 92.3 21 39
neospiramycin (NSPM) 8.2 699.3 1744 21 47
thiamphenicol (TP) 8.4 355.9 78.8 -61 -52
sulfadimidine (SDD) 8.8 279.1 186.0 21 25
spiramycin (SPM) 8.8 8434 174.4 66 45
chlortetracycline (CTC) 9.2 479.2 4440 21 25
pyrimethamine (PYR) 94 2489 178.2 31 39
sulfamonomethoxine (SMMX) 9.7 281.0 92.3 21 41
oxolinic acid (OXA) 114 262.1 216.3 16 41
chloramphenicol (CAP) 11.6 322.9 1209 -60 -38
sulfadimethoxine (SDMX) 12.2 3111 156.3 26 29
sulfaquinoxaline (SQX) 122 3011 156.2 21 23
flubendazole (FBZ) 136 3141 2823 26 33
nicarbazin (NC2) 181 300.9 136.9 -11 -40
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Table 2. The detection limits of veterinary drugs in each test solution.

detection limit (ng /g )

Compound
bovine muscle milk egy Shrimp
5-hydroxythiabendazole (5-OH TBZ) 0.04 0.05 0.05 0.04
tiabendazole (TBZ) 0.06 0.05 0.05 0.05
trimethoprim (TMP) 0.04 0.02 0.04 0.04
ormetoprim (OMP) 0.06 0.07 0.07 0.08
oxytetracycline (OTC) 042 0.50 0.60 11
tetracycline (TC) 045 0.50 0.40 0.50
sulfamerazine (SMR) 0.15 0.10 0.08 0.10
neospiramycin (NSPM) 0.60 19 0.90 16
thiamphenicol (TP) 48 53 5.3 4.6
sulfadimidine (SDD) 0.15 0.20 0.15 0.20
spiramycin (SPM) 0.60 18 0.60 2.3
chlortetracycline (CTC) 11 0.90 18 3.7
pyrimethamine (PYR) 0.10 0.07 0.08 0.07
sulfamonomethoxine (SMMX) 0.70 0.60 0.60 0.60
oxolinic acid (OXA) 0.40 0.30 0.40 0.90
chloramphenicol (CAP) 19 20 16 21
sulfadimethoxine (SDMX) 0.02 0.10 0.02 0.03
sulfaquinoxaline (SQX) 0.12 0.08 0.06 0.05
flubendazole (FBZ) 0.06 0.07 0.04 0.09
nicarbazin (NC2) 0.05 0.20 0.03 0.04
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Table 3. The recoveries of veterinary drugs from bovine muscle, egg, milk and shrimp.
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1)

2)

4)

5)

Recovery (%)
Compound bovine cv. .~ CV eqg cVv shrimp CcVv
muscle (%) (%) (%) (%)
5-hydroxythiabendazole (5-OH TBZ) 718 191 737 294 887 5.7 602 257
tiabendazole (TBZ) 89.7 6.7 84.0 31 857 100 907 41
trimethoprim (TMP) 86.8 4.6 88.5 3.7 86.2 3.9 89.5 48
ormetoprim (OMP) 85.7 8.3 89.7 1.8 93.0 19 87.2 9.0
oxytetracycline (OTC) 692 109 702 126 274 3.2 584 144
tetracycline (TC) 812 2.3 85.3 6.5 211 4.7 785 51
sulfamerazine (SMR) 88.2 2.7 86.2 12 96.0 34 88.8 2.3
teospiramycin (nSPM) 96.2 52 1097 164 1178 55 65.0 6.7
thiamphenicol (TP) 97.8 4.9 925 108 993 45 91.3 149
sulfadimidine (SDD) 87.8 3.3 91.2 5.8 96.2 4.7 89.7 17
spiramycin (SPM) 1045 43 1045 232 1188 6.0 63.2 6.0
chlortetracycline (CTC) 565 247 780 11 142 9.3 70.2 53
pyrimethamine (PYR) 84.8 7.1 89.0 20 87.0 5.7 89.2 3.7
sulfamonomethoxine (SMMX) 88.5 43 86.8 6.3 94.3 0.8 89.7 0.6
oxolinic acid (OXA) 82.8 4.0 892 100 542 44 1290 52
chloramphenicol (CAP) 97.3 6.5 96.7 7.3 92.7 94 1042 70
sulfadimethoxine (SDMX) 85.3 30 85.0 4.6 96.2 18 91.0 05
sulfaquinoxaline (SQX) 86.5 12 86.3 4.3 94.3 2.7 89.5 20
flubendazole (FBZ) 1525 15 1392 125 1740 03 1557 55
nicarbazin (NC2) 86.2 35 94.2 20 84.5 66 1012 106
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