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Qualitative screening of 169 veterinary drug residues in bear
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Abstract: A QuEChERS-ultra high performance liquid chromatography-tandem mass spectrometry method
was developed for qualitative screening of 169 veterinary drug residues in bear bile powder, including f-agonists
and inhibitors, antibiotics (penicillins, f-lactams, sulfomamides, quinolones, chloramphenicals, tetracyclines, nitro-
imidazoles, macrolides, polyethers, etc.), antiviral drugs, anthelminitics, steroid hormones, nonsteroidal antiinflam-
matory drugs (NSAIDs) and sedatives. The samples were extracted by Na,EDTA-Mcllvaine buffer solution and 5%
fomic acid-acetonitrile solution, then purified by dispersive solid phase extraction. Detection of veterinary drug
residues by ultra high performance liquid chromatography-triple quadrupole mass spectrometry was conducted and
qualitative confirmed by ion ratios. The limits of detection of 169 veterinary drugs were 1-1 000 pg-kg'. The
method is simple and fast, which had been used for the analysis of actual samples, and can be extended to the detec-
tion of similar matrix.
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Table 1 Information of the 169 reference compounds and LODs. a: Methanol; b: Acetonitrile; c: 25% Acetonitrile; d: 1% Formic acid-

methanol; e: Methanol-dichloromethane (4: 1); f: Methanol-water-acetonitrile (7:2:1); g: Acetonitrile-methanol (1:1); h: 1% Formic acid-

acetonitrile
Category Compound CAS No. Solvent LOD/ug kg
[-Agonists Cimaterol 54239-37-1 a 10
Clorprenaline 3811-25-4 a 10
Terbutaline 23031-32-5 a 1
Tulobuterol 56776-01-3 a 1
Clenbuterol 21898-19-1 a 10
Penbutolol 28163-36-2 a 10
Ractopamine 90274-24-1 a 1
Salbutamol 18559-94-9 a 1
[-Inhibitors Propanolol 318-98-9 a 100
Carazolol 57775-29-8 b 1
Penicillins Ampicillin 69-53-4 c 50
Oxacillin 66-79-5 c 250
Piperacillin 61477-96-1 c 10
Sulbactam 68373-14-8 c 50
Cloxacillin 7081-44-9 c 50
Dicloxacillin 13412-64-1 c 50
Penicilline V 132-98-9 c 50
Penicilline G 61-33-6 a 50
p-Lactams Cefapirin 21593-23-7 c 10
Cefazolin 25953-19-9 c 10
Cefetamet pivoxyl 65243-33-6 c 10
Cefotaxime 63527-52-6 c 10
Ceftiofur 80370-57-6 c 10
Cephalonium 5575-21-3 c 10
Cefamandole 58648-57-0 c 50
Cefoperazone 62893-20-3 c 10
Cefquinome 118443-89-3 c 10
Sulfomamides Sulfabenzamide 127-71-9 a 1
Sulfacetamide 144-80-9 a 1
Sulfachloropyridazine 80-32-0 a 1
Sulfaclozine 102-65-8 a 50
Sulfadimethoxine 122-11-2 a 1
Sulfaguanidine 57-67-0 a 1
Sulfamerazine 127-79-7 a 1
Sulfamethizole 144-82-1 a 1
Sulfamethoxazole 723-46-6 a 5
Sulfamonomethoxine 1220-83-3 a 1
Sulfamoxole 729-99-7 a 1
Sulfaphenazole 526-08-9 a 50
Sulfapyridine 144-83-2 a 1
Sulfaquinoxaline 59-40-5 a 1
Sulfathiazole 72-14-0 a 10
Sulphisoxazole 127-69-5 a 10
Sulfadiazine 68-35-9 a 1
Sulfamethazine 57-68-1 a 1
Sulfadoxine 2447-57-6 a 1
Sulfameter 651-06-9 a 1
Sulfamethoxypyridazine 80-35-3 a 10
Sulfisomidine 515-64-0 a 10
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Category Compound CAS No. Solvent LOD/pg kg
Trimethoprim 738-70-5 a 10
Quinolones Ciprofloxacin 85721-33-1 d 100
Danofloxacin 112398-08-0 d 50
Difloxacin 98106-17-3 d 50
Enoxacin 74011-58-8 d 250
Enrofloxacin 93106-60-6 d 10
Fleroxacin 79660-72-3 d 10
Lomefloxacin 98079-51-7 d 50
Nalidixic acid 389-08-2 d 10
Norfloxacin 70458-96-7 d 500
Ofloxacin 82419-36-1 d 100
Orbifloxacin 113617-63-3 d 1
Oxolinic acid 14698-29-4 d 10
Pefloxacin 70458-92-3 d 100
Sarafloxacin 98105-99-8 d 50
Sparfloxacin 110871-86-8 d 50
Flumequine 42835-25-6 d 10
Marbofloxacin 115550-35-1 a 10
Nequinate 13997-19-8 e 1
Chloramphenicals Chloramphenicol 56-75-7 a 10
Florfenicol 73231-34-2 a 10
Thiamphenicol 15318-45-3 a 10
Tetracyclines Oxytetracycline 2058-46-0 a 100
Tetracycline 60-54-8 a 500
Chlortetracycline 64-72-2 a 100
Doxycycline 24390-14-5 a 1000
Nitroimidazoles Metronidazole 443-48-1 a 100
Hydroxydimetridazole 936-05-0 a 100
Hydroxymetronidazole 4812-40-2 a 10
Dimetridazole 551-92-8 a 100
Ronidazole 7681-76-7 a 10
Macrolides Erythromycin 114-07-8 a 10
Oleandomycin 7060-74-4 a 10
Tylosin 1401-69-0 a 1
Tylvalosin 63428-13-7 a 10
Avermectin Bla 71751-41-2 a 50
Doramectin 117704-25-3 a 10
Eprinomectin Bla 123997-26-2 a 50
Ivermectin Bla 70288-86-7 a 10
Kitasamycin 1392-21-8 a 10
Polyethers Maduramicin 84878-61-5 a 1
Monensin 22373-78-0 a 1
Nigericin 28643-80-3 a 10
Other antibiotics Dapson 80-08-0 a 1
N-Acetyl dapson 565-20-8 a 1
Lincomycin 859-18-7 a 10
Valnemulin 133868-46-9 a 10
Olaquindox 23696-28-8 f 500
3-Methyl-quinoxaline-2-carboxylic acid 74003-63-7 f 500
Antiviral drugs Amantadine 768-94-5 a 250
Anthelminitics 2-Aminoflubendazole 82050-13-3 g 1
5-Hydroxymebendazole 60254-95-7 g 1
Albendazole 54965-21-8 g 1
Albendazole sulfone 75184-71-3 g 10
Albendazole sulfoxide 54029-12-8 g 1
Cambendazole 26097-80-3 g 1
Fenbendazole 43210-67-9 g 1
Flubendazole 31430-15-6 g 1
Mebendazole 31431-39-7 g 1
Oxfendazole 53716-50-0 g 1
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Category Compound CAS No. Solvent LOD/pg kg
Oxfendazole sulfone 54029-20-8 g 1
Oxibendazole 20559-55-1 g 1
Thiabendazole 148-79-8 g 10
Triclabendazole 68786-66-3 g 10
Hydroxy-thiabendazole 948-71-0 g 10
Mebendazole-amine 52329-60-9 g 10
Clopidol 2971-90-6 a 10
Diclazuril 101831-37-2 a 1
Ethopabate 1959/6/3 a 1
Febantel 58306-30-2 a 1
Nitroxynil 1689-89-0 a 10
Zoalene 148-01-6 a 10
Halofuginone 64924-67-0 a 50
Levamisole 16595-80-5 a 50
Nicarbazine 330-95-0 a 1
Basic violet 3 548-62-9 h 1
Robenidine 25875-50-7 a 10
Leucomalachite green 129-73-7 a 1
Steroid hormones Betamethasone 378-44-9 b 10
Dexamethasone 1950/2/2 b 10
Flumethasone 2135-17-3 b 50
Hydrocortisone 50-23-7 b 100
Methylprednisolone 83-43-2 b 10
Prednisolone 50-24-8 b 100
Prednisone 1953/3/2 b 100
Triamcinolone 124-94-7 b 1
Triamcinolone acetonide 76-25-5 b 10
Fludrocortisone acetate 514-36-3 b 250
Cortisone acetate 1950/4/4 b 500
Testosterone 58-22-0 b 50
Testosterone propionate 57-85-2 b 50
Methyltestosterone 58-18-4 b 50
Nandrolone phenlpropionate 62-90-8 b 100
Trenbolone 10161-33-8 b 100
Progesterone 57-83-0 b 50
Megestrol acetate 595-33-5 b 10
Melengestrol acetate 2919-66-6 b 50
Chlormadinone acetate 302-22-7 b 10
NSAIDs 4-Acetamido antipyrine 83-15-8 b 1
4-Formylamino antipyrine 1672-58-8 b 1
Carprofen 53716-49-7 b 100
Diclofenac 15307-86-5 b 10
Indomethacin 53-86-1 b 50
Indoprofen 31842-01-0 b 10
Mefenamic acid 61-68-7 b 1
Meloxicam 71125-38-7 b 10
Piroxicam 36322-90-4 b 50
Sulindac 38194-50-2 b 10
Tenoxicam 59804-37-4 b 10
Tolfenamic acid 13710-19-5 b 250
Tolmetin 26171-23-3 b 10
Sedatives Acepromazine 3598-37-6 b 1
Azaperol 2804/5/9 b 10
Azaperone 1649-18-9 b 1
Chlorpromazine 69-09-0 b 10
Diazepam 439-14-5 a 10
Haloperidol 52-86-8 b 1
Methaqualone 72-44-6 a 100
Propionylpromazine 7681-67-6 b 10
Xylazine 7361-61-7 a 1
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Table 2 MS parameters of the 169 veterinary drugs
No. Compound Precursor ion (m/z) Product ion (m/z) CE/V Tonization mode RT/min
1 2-Aminoflubendazole 256.1 123.0, 95.0 40, 40 [M+H]' 8.04
2 3-Methyl-quinoxaline-2-carboxylic acid 189.1 145.0, 143.0 12, 16 [M+H]" 5.38
3 4-Acetamido antipyrine 246.1 227.9, 83.0 12, 40 [M+H] 4.76
4 4-Formylamino antipyrine 232.1 104.0, 83.0 20, 20 [M+H]" 4.79
5 5-Hydroxymebendazole 298.1 266.1, 79.1 25,44 [M+H]* 7.64
6 Acepromazine 327.2 86.1, 58.1 20, 48 [M+H]' 11.74
7  Albendazole 266.1 234.1,191.0 16,32 [M+H]* 12.75
8  Albendazole sulfone 298.1 266.1, 159.0 20, 40 [M+H]" 8.50
9 Albendazole sulfoxide 282.1 239.9, 208.0 12,24 [M+H]* 6.31
10 Amantadine 152.1 135.0,77.1 18, 50 [M+H] 5.18
11 Ampicillin 350.0 114.0, 106.0 36, 16 [M+H]* 4.42
12 Avermectin Bla 895.5 751.4,449.3 48, 48 [M+Na]* 18.02
13 Azaperol 330.2 312.1, 121.0 16,20 [M+H]" 5.94
14 Azaperone 328.2 165.1, 121.1 20, 20 [M+H] 7.03
15 Basic violet 3 372.3 356.1, 340.0 44,55 [M+H]* 15.01
16  Betamethasone 393.2 373.2,355.2 4,8 [M+H]' 13.01
17 Cambendazole 303.1 261.0,217.1 16,32 [M+H] 8.34
18 Carazolol 299.2 222.0,116.0 20, 20 [M+H]" 8.54
19  Carprofen 272.0 227.9,225.9 12,28 [M-H] 15.16
20  Cefamandole 463.1 347.0, 158.0 4,16 [M+H]" 8.05
21 Cefapirin 424.1 291.9,151.9 12,28 [M+H]* 3.74
22 Cefazolin 455.0 323.0, 156.0 8,11 [M+H] 5.58
23 Cefetamet pivoxyl 512.1 241.0, 57.1 16, 48 [M+H] 14.23
24 Cefoperazone 646.2 530.2, 143.0 8,45 [M+H]* 7.21
25  Cefotaxime 456.1 324.0, 125.0 8, 60 [M+H]" 5.11
26 Cefquinome 529.1 134.2,125.0 8, 60 [M+H]* 4.39
27  Ceftiofur 524.0 241.0, 126.0 16, 40 [M+H] 9.22
28  Cephalonium 459.1 337.0, 152.0 8,20 [M+H]" 4.82
29  Chloramphenicol 321.0 152.1, 121.0 14, 36 [M-H] 9.19
30 Chlorpromazine 319.1 86.1, 58.2 16, 44 [M+H] 13.66
31 Chlortetracycline 479.1 444.0, 154.1 20, 36 [M+H]" 7.95
32 Chlormadinone acetate 405.2 345.0, 309.0 12,16 [M+H]* 16.12
33 Cimaterol 220.1 202.1, 143.1 4,20 [M+H]" 3.57
34  Ciprofloxacin 332.1 314.0, 231.0 20, 48 [M+H] 5.23
35  Clenbuterol 277.1 259.1,203.0 4,12 [M+H]" 6.75
36  Clopidol 192.1 101.0, 51.0 25,48 [M+H]* 423
37  Clorprenaline 214.1 196.0, 153.9 8,12 [M+H] 5.62
38  Cloxacillin 436.0 277.0, 160.0 12,12 [M+H]" 14.00
39 Cortisone acetate 403.2 343.1, 163.0 20, 28 [M+H]* 14.28
40  Danofloxacin 358.2 340.1, 82.1 20, 48 [M+H]" 5.56
41 Dapson 249.1 156.0, 92.0 10, 28 [M+H]* 7.25
42 Dexamethasone 393.2 373.2,355.2 2,6 [M+H]* 12.88
43 Diazepam 285.1 193.1, 153.9 37,29 [M+H]" 1491
44 Diclazuril 405.0 334.8,334.0 16, 20 [M-H] 15.58
45 Diclofenac 296.0 215.1,214.1 16, 48 [M+H]" 15.45
46 Dicloxacillin 470.0 310.8, 159.9 12,12 [M+H]* 14.53
47  Difloxacin 400.1 356.2,299.1 16,32 [M+H] 6.92
48 Dimetridazole 142.1 96.1, 81.1 16, 28 [M+H] 4.72
49  Doramectin 921.5 777.4,449.3 44,56 [M+Na]* 18.55
50  Doxycycline 4452 428.1,321.1 16, 28 [M+H]" 8.30
51 Enoxacin 321.1 303.3,231.8 16, 40 [M+H]" 4.83
52 Enrofloxacin 360.2 316.2,245.1 16,32 [M+H] 5.84
53 Eprinomectin Bla 936.5 490.2,352.1 56, 60 [M+Na]" 17.42
54 Erythromycin 734.5 576.3, 158.1 16, 32 [M+H]" 11.35
55  Ethopabate 238.1 205.9, 1359 4,36 [M+H]" 9.80
56  Febantel 447.1 415.1,383.1 10, 16 [M+H]* 15.66
57  Fenbendazole 300.1 268.1, 159.0 20, 36 [M+H] 14.31
58 Fleroxacin 370.1 326.0,268.9 20, 24 [M+H] 5.11
59  Florfenicol 356.0 185.1, 119.0 12,28 [M-H] 8.43
60  Flubendazole 314.1 282.1,123.0 20, 36 [M+H]" 13.08
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No. Compound Precursor ion (m/z) Product ion (m/z) CE/V Tonization mode RT/min
61 Fludrocortisone acetate 423.2 239.0, 121.0 24, 40 [M+H]* 14.05
62  Flumequine 262.1 244.1,202.0 12,32 [M+H]* 12.90
63  Flumethasone 411.2 391.1, 253.1 4,12 [M+H]’ 13.04
64  Halofuginone 416.0 138.0, 395.8 16, 12 [M+H]* 8.53
65  Haloperidol 376.1 165.0, 122.9 24,48 [M+H]* 11.83
66  Hydroxydimetridazole 158.1 140.0, 55.2 8,20 [M+H]" 3.95
67 Hydrocortisone 363.4 121.1,309.2 20, 20 [M+H]* 10.69
68  Hydroxymetronidazole 188.1 126.1, 123.1 16, 8 [M+H]* 3.52
69 Hydroxy-thiabendazole 218.0 191.0, 147.1 32,40 [M+H] 3.93
70  Indomethacin 358.1 138.9, 110.9 24,68 [M+H]* 15.47
71 Indoprofen 282.1 236.1,77.1 20, 76 [M+H]* 13.57
72 Ivermectin Bla 897.5 753.4,183.0 52,56 [M+Na]* 19.52
73  Kitasamycin 772.5 174.0, 108.9 36,48 [M+H]" 13.43
74 Leucomalachite green 331.2 316.2,239.2 20, 28 [M+H]* 16.95
75 Levamisole 205.1 178.1,91.1 20, 44 [M+H] 4.48
76  Lincomycin 407.2 126.1,42.2 29,75 [M+H]* 4.25
77  Lomefloxacin 352.2 308.2,265.0 16,25 [M+H]" 5.56
78  Maduramicin 939.5 895.6, 877.5 56,36 [M+Na]* 21.81
79 Marbofloxacin 363.2 320.1,72.2 12,28 [M+H] 4.82
80 Mebendazole 296.1 264.1,77.0 20, 48 [M+H]* 12.03
81 Mebendazole-amine 238.1 105.1,77.1 28,40 [M+H]* 7.35
82  Mefenamic acid 242.1 224.1,209.1 8,28 [M+H]* 16.03
83 Megestrol acetate 385.2 325.2,267.2 8,12 [M+H] 16.05
84 Melengestrol acetate 397.2 337.1,279.0 12,20 [M+H]* 16.19
85  Meloxicam 352.0 140.9, 115.0 16, 16 [M+H]* 14.58
86 Methaqualone 251.1 132.1,91.0 37,49 [M+H] 13.84
87  Methylprednisolone 375.2 357.2,161.1 4,16 [M+H]' 12.53
88 Methyltestosterone 303.2 109.1,97.1 32,32 [M+H]* 14.91
89  Metronidazole 172.1 128.0, 82.1 12,24 [M+H]* 3.99
90  Monensin 693.5 675.3,461.3 40, 60 [M+H]* 20.87
91  N-Acetyl dapson 291.1 197.9, 155.8 12,16 [M+H] 8.12
92 Nalidixic acid 233.1 215.1,159.1 20, 40 [M+H]* 12.12
93 Nandrolone phenylpropionate 407.3 257.2,105.1 18, 36 [M+H] 17.61
94  Nequinate 366.2 334.1,91.0 16, 44 [M+H]’ 15.23
95  Nicarbazine 301.1 137.0, 106.9 20, 45 [M-H] 15.12
96  Nigericin 742.5 125.0, 107.0 60, 70 [M+NH,] 20.32
97  Nitroxynil 288.9 162.0, 127.0 20,28 [M-H] 12.80
98  Norfloxacin 320.1 302.1, 231.1 25, 40 [M+H] 5.03
99  Ofloxacin 362.2 318.2,261.1 20, 40 [M+H]* 5.08
100  Olaquindox 264.1 143.0, 102.0 40, 56 [M+H]* 3.58
101 Oleandomycin 688.3 544.3, 158.2 15,25 [M+H]* 10.36
102 Orbifloxacin 396.2 352.1,295.1 16,28 [M+H]* 6.11
103 Oxacillin 402.0 243.0, 160.0 8,8 [M+H]* 13.50
104  Oxfendazole 316.1 284.0, 159.0 16, 32 [M+H]" 8.62
105 Oxfendazole sulfone 332.1 300.1, 159.0 20, 40 [M+H]* 11.18
106  Oxibendazole 250.1 218.1, 176.1 16,28 [M+H]* 8.94
107 Oxolinic acid 262.1 243.9,159.9 20, 45 [M+H]" 9.17
108  Oxytetracycline 461.2 426.1,201.1 14,48 [M+H]" 5.18
109 Pefloxacin 3342 290.1, 233.1 16,28 [M+H]* 5.17
110 Penbutolol 292.2 236.0, 133.0 12,24 [M+H]* 13.58
111 Penicilline G 335.1 176.0, 160.1 8,8 [M+H]’ 11.09
112 Penicilline V 351.1 159.9, 113.9 8,40 [M+H]* 12.77
113 Piperacillin 518.2 143.0, 114.9 20, 70 [M+H]* 10.34
114 Piroxicam 332.1 95.0, 78.0 20, 76 [M+H]* 13.31
115  Prednisolone 361.2 343.2, 147.1 4,24 [M+H]* 10.45
116  Prednisone 359.2 341.2, 147.1 10, 40 [M+H]* 10.50
117 Progesterone 315.2 109.0, 97.0 28,24 [M+H] 16.17
118  Propanolol 260.0 116.0, 56.0 16,28 [M+H]’ 9.56
119  Propionylpromazine 341.2 86.1, 58.1 20, 56 [M+H]" 13.51
120 Ractopamine 302.2 284.2,164.1 8,12 [M+H]" 5.51
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Continued
No. Compound Precursor ion (m/z) Product ion (m/z) CE/V Tonization mode RT/min
121 Robenidine 334.1 155.0, 111.0 16, 56 [M+H]" 14.14
122 Ronidazole 201.1 140.1, 55.2 8,25 [M+H]* 4.39
123 Salbutamol 240.2 166.1, 77.2 4, 60 [M+H]* 3.44
124 Sarafloxacin 386.1 368.1, 342.1 20, 20 [M+H] 6.73
125 Sparfloxacin 393.2 349.0, 292.1 20,28 [M+H] 6.92
126 Sulbactam 232.0 140.1, 64.1 12,44 [M-H] 3.74
127 Sulfabenzamide 277.1 155.9,92.0 12, 36 [M+H]" 9.72
128 Sulfacetamide 215.0 156.0, 92.0 8,20 [M+H]* 4.17
129 Sulfachloropyridazine 285.0 156.0, 108.1 12,24 [M+H]" 7.60
130 Sulfaclozine 285.0 155.9, 108.1 20, 24 [M+H]" 9.85
131 Sulfadiazine 251.1 108.1, 92.1 20,28 [M+H] 4.53
132 Sulfadimethoxine 311.1 156.0, 92.1 16, 36 [M+H] 10.13
133 Sulfamethazine 279.1 186.1,92.1 12, 38 [M+H]* 6.16
134 Sulfadoxine 311.1 156.0, 92.1 16, 32 [M+H]" 8.20
135 Sulfaguanidine 215.1 156.0, 108.0 12,24 [M+H]* 2.68
136 Sulfamerazine 265.1 156.0, 92.1 12,28 [M+H]" 5.37
137 Sulfameter 281.1 156.0, 92.0 20, 40 [M+H]* 6.25
138 Sulfamethizole 271.0 156.0, 92.0 9,29 [M+H] 6.07
139 Sulfamethoxazole 254.1 156.0,92.1 12,24 [M+H]* 8.25
140 Sulfamethoxypyridazine 281.1 108.1,92.1 28,32 [M+H]' 4.03
141 Sulfamonomethoxine 281.0 156.0, 126.0 10, 20 [M+H]* 7.10
142 Sulfamoxole 268.1 155.9, 108.0 20, 20 [M+H]" 5.67
143 Sulfaphenazole 315.1 158.1,92.0 40, 40 [M+H]" 10.48
144 Sulfapyridine 250.1 156.0, 92.0 17,29 [M+H]* 5.03
145 Sulfaquinoxaline 301.1 156.0,92.0 16, 32 [M+H]* 10.19
146 Sulfathiazole 256.0 156.0, 92.1 12,28 [M+H]" 4.74
147 Sulfisomidine 279.1 124.1,92.0 20, 40 [M+H]* 4.03
148 Sulindac 357.1 248.1,233.1 40, 40 [M+H]" 13.67
149 Sulphisoxazole 268.1 156.0, 92.0 10, 40 [M+H]" 8.81
150  Tenoxicam 338.0 121.0, 78.0 24,72 [M+H]" 8.73
151 Terbutaline 226.1 152.1, 107.1 12,28 [M+H]* 342
152 Testosterone 289.2 109.0, 97.0 32,36 [M+H] 14.51
153 Testosterone propionate 345.2 109.0,97.1 36, 20 [M+H]" 17.24
154 Tetracycline 445.2 410.1, 154.2 17, 30 [M+H]* 5.79
155 Thiabendazole 202.0 175.0, 131.0 24,36 [M+H]" 4.74
156 Thiamphenicol 354.0 289.9, 185.0 8,16 [M-H] 5.68
157 Tolfenamic acid 262.1 244.0, 209.1 12,28 [M+H]" 16.20
158  Tolmetin 258.1 119.0,91.0 24,44 [M+H]" 14.09
159  Trenbolone 271.2 253.2,199.1 20,28 [M+H] 13.57
160  Triamcinolone 395.2 375.0,357.2 8,12 [M+H]" 8.47
161 Triamcinolone acetonide 4352 415.2,397.1 8,16 [M+H] 13.57
162 Triclabendazole 361.0 345.9,274.0 28, 40 [M+H]" 16.05
163 Trimethoprim 291.2 261.1, 123.1 24,24 [M+H]" 4.92
164 Tulobuterol 228.1 154.0, 119.1 12,32 [M+H]" 6.66
165  Tylosin 916.5 174.1,101.0 40, 56 [M+H] 12.47
166  Tylvalosin 1042.6 173.9, 109.1 45,52 [M+H]" 14.39
167  Valnemulin 567.4 264.2,263.0 16, 16 [M+H]* 13.65
168  Xylazine 221.1 90.0, 72.0 40, 40 [M+H]" 6.60
169  Zoalene 224.0 181.1,77.0 12,24 [M-H] 8.11
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Figure 1 MRM chromatograms of the 169 veterinary drugs

Table 3 The detection results of positive results

Supplier Result
Medicinal Ofloxacin, 3-methyl-quinoxaline-2-carboxylic acid
material base Albendazole sulfoxide
Ofloxacin
Ofloxacin
Ofloxacin

4-Acetamido antipyrine, ofloxacin
Ofloxacin
Ofloxacin

4-Acetamido antipyrine, 4-formylamino antipyrine, ofloxacin, diclofenac

Metronidazole, 4-acetamido antipyrine, 4-formylamino antipyrine, ofloxacin, enrofloxacin

Ofloxacin
Ivermectin

4-Acetamido antipyrine, 4-formylamino antipyrine, ivermectin

Open market

Hydroxymetronidazole, metronidazole, lincomycin, albendazole sulfoxide, albendazole sulfone

Olaquindox, 4-acetamido antipyrine, 4-formylamino antipyrine, 3-methyl-quinoxaline-2-carboxylic acid, albendazole

sulfoxide, albendazole

Sulfamethoxypyridazine, 4-acetamido antipyrine, 4-formylamino antipyrine, trimethoprim, 3-methyl-quinoxaline-2-

carboxylic acid, sulfameter, sulfamonomethoxine, diclofenac, monensin

Hydroxymetronidazole, metronidazole, 4-acetamido antipyrine, 4-formylamino antipyrine, 3-methyl-quinoxaline-2-

carboxylic acid
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