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The Study on High—-throughput Screening and Quantitative Method for
92 Veterinary Drugs Residues in Pig Muscle by UPLC-Qtrap

SUN Lei', WANG Yi-lin', YE Ni', YIN Hui', JIA Yan—bo>, WANG Hejia'

(1.China Institute of Veterinary Drug Conirol, Betjing 100081, China ;2.SCIEX , Beijing 100015, China)

Abstract; A high — throughput screening and quantitative method by UPLC —QTRAP was established for the
determination of 92 veterinary drugs residues in pig muscle. The sample preparation is simple and rapid. The
separation of 92 veterinary drugs is performed on the column of kinetex core—shell and total run time is 13.5 min.
The data is acquired by multiple reactions monitoring with information—dependent acquisition of enhanced product
ion (MRM-IDA-EPI) mode followed with database searching. The veterinary drugs are screened and confirmed
by retention times, ion ratio and the database searching by EPI library. The method is quantified by matrix
matched - standard solution curves. The calibration curves were good linear between the peak areas and the
concentrations of 1~50 ng/mL with the correlation coefficient R*>0.990. The limit of detection of 92 veterinary
drugs is 1 ng/g. The average recoveries from spiked pig muscle at the concentrations of 1~ 10 ng/g ranged from

50% to 120%. The intra— and inter—batch variation coefficients are both less than 20%.
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1.1 fL%  Shimadzu 30A 8 & 5 I AH 2 4t - Sciex
6500 Qtrap YT HAIL, Sciex 24 ] ; HL TR, Mettler
Toledo 23] 3 IRAEIR A4 , TKA 24 7], 2 V8 R B 0>
ML, Heraeus 23 A 3 ZMAYL , Jne A H]

1.2 &M Al bRdEsh, sEE YR T 98.0% , 5k
H A [ B 24 5, W 28 BT R Dr. Ehrenstorfer 23 7] B{
Witega /A F ; L 2 H R O 4,38 211, Fisher 2%
A 5 BT IR B 4tk

1.3 ArEa RS KRR RSB 2 bR
a2y 10 mg, T 10 mL 25 f i Y R A 0 2 5
B2 BCHR 1 meg/mlL AOBRAERE &, VBRI
0.1 mL AR AARMERE A 2 05— 10 mL i,
FHI B i T A B 2 20 BB 10 weg/mL R G
Pt TAEWR

1.4 FRArAE EMARI(220.02) ¢ BT
50 mLESLAE N, A 80% Z 5 /KA 8.0 mL, IR iE
1 min, & 3 4& % #£ B 5 min, 10000 r/min & .0
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1.5.1 &# 454 A5 F H Phenomenex 2
kinetex core—shell {354 (50%3.0 mm,2.6 um) , i
BAH A AN 0.1% P RRK IR, B AHN 0.1% P iR &
EVT, FLBIAHBEE A .0~ 1 min, {55 3% B #H,
1.1~9.5 min, B fHH 10%Z 2L % 60%B,9.6 ~
11.5 min, {£3% 95% 19 B #;11.6 ~ 13.5 min, {4
3%H) B AH, W N 0.4 mL/min, #1140 C , #EHE
w5 pl,
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Tab 1 Confirmation and quantification ions, DP voltage and collision energy of 92 veterinay drugs

s 2y {RER ) /min+ FFES T (m/2) FEF(m/2) ES NAY i RE R/ eV
SN Drugs Retention time Parention Daughter ion DP Voltage Colliosn Eenergy

1 H Tk Metronidazole 2.33 172.2 127.9% ,82 50 20,37

2 ZHIle Dimetridazole 2.54 142.2 96" ,81 65 21,36

3 A A Ronidazole 2.66 201.2 140" ,55 50 15,27

4 FREEF RS MNZOH 1.85 188.2 123" ,126 50 19,23

5 2 AL e HMMNI 2.29 158.2 140.1*,55 70 17,25

6 S Chlorpromazine 7.74 318.3 256.1* ,88 86 29,33

7 5% Promethazine 6.18 285 86.2" ,198.1 80 19,27

8 £ NIKEH Amantadine 2.82 152.1 135%,93 70 25,38

9 4: M1 Z ¢ Rimantadine 4.23 180.1 163,81 80 21,30

10 358 2 B Ractopamine 3.6 302.2 164.1* ,107.1 80 23,51

11 VDT RS Salbutamol 2.3 240.2 148.1* ,222.1 70 24,15

12 FFAT AR Terbutaline 2.32 226.2 152* ,107.1 70 21,36

13 P4 45 % Cimaterol 2.38 220.0 202* ;160 65 13,22

14 SEAEHEE Clenbuterol 4.04 277 203 % ,168.1 65 21,38

15 ZARFEY Tulobuterol 3.86 228 154* 118 65 21,35

16 M5 77 4% Penbutolol 6.93 292.2 236.2*,201 73 23,28
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SN Drugs Retention time Parention Daughter ion DP Voltage Colliosn Eenergy
17 S AHBHK Clorprenaline 3.37 214 154.1* ,118 73 23,34
18 B4R % Fenoterol 2.81 304.1 135.1",107.2 100 23,36
19 ZRZEERE A Phenylethanolamine A 6.28 345.1 327.3%,150.1 90 18,30
20 PEAi4H % Bambuterol 4.46 368.2 294.3% 72.2 100 26,37
21 FFIfHE % Zilpaterol 2.27 262.1 185*,202.1 80 32,25
22 AR ES Mabuterol 4.88 311.1 237.2*,202.1 110 24,40
23 PUAi4EL Cimbuterol 2.75 234.1 160.1% 143 70 21,34
24 IRATHES Brombuterol 439 367 203* 349.2 90 24,17
25 Tk i MEBE Sulfadiazine 2.81 251.1 156* ,92 40 22,38
26 T}l F WS IE Sulfamerazine 3.17 265.2 156.1% ,172.1 82 25,25
27 Tl FA ¢ Sulfamethazine 3.44 279.1 186.1%,156 60 23,27
28 fif iz — F L R B Sulfisomidine 2.7 279.1 124 ,186.1 60 30,23
29 i e %ot FH 42 M Sulfameter 4.15 281.1 156.1* ,108.1 70 25,35
30 fis ) B M BE Sulfamonomethoxine 3.78 281.1 156" ,126.1 75 25,30
31 B —H A E Sulfadimethoxine 5.49 311.1 156.1* ,218 70 28,28
32 T e 418 — W S IE Sulfadoxine 4.44 311.1 156.1% ,108.2 70 30,37
33 Bt Jiie FFEEME Sulfamethoxazole 4.69 254.1 156" ,108 65 22,36
34 it i SRR Sulfisoxazole 4.89 268.1 156.1* ,113.2 82 22,25
35 Tidk 9z ¥ S0k Sulfaquinoxaline 5.42 301.1 156,108 80 24,36
36 i FH A AR Sulfamethoxypyridazine 3.7 281 156 ,126.1 75 25,27
37 fitf e MR Sulfachloropyridazine 4.29 285.1 156 ,108.1 65 22,37
38 Tt Bz AL e Sulfapyridine 2.99 250.1 156.1* ,108 40 23,32
39 fif g MK Sulfathiazole 2.98 256.1 156" ,108 40 22,32
40 fith fe bk Sulfaguanidine 1.08 215 156,108 50 17,35
41 S % Flumequin 6.35 262.1 244.1% ,202.1 77 23,42
42 EWERR Oxolinic acid 5.17 262 244.1% 216.1 70 26,40
43 ZEBERR Nalidixic acid 5.77 233.1 215* 187 68 18,34
44 Bikvh B Enrofloxacin 4.04 360.1 316.1* ,245.1 80 25,35
45 R A Ciprofloxacin 3.75 332.1 288.1%,245.1 80 25,33
46 b & Sarafloxacin 4.54 386 342.3",299 80 25,38
47 9P & Difloxacin 4.64 400.1 356.1* ,299.1 80 28,41
48 JRORYD B Marbofloxacin 3.5 363.1 320.3*,72 80 23,46
49 1%V AL Lomefloxacin 3.84 352 265* ,308.1 80 33,28
50 AU A Ofloxacin 3.63 362.2 318.1% ,261.1 80 26,38
51 K9 B Pefloxacin 3.72 334.1 316.1*,290.2 80 27,25
52 Wi P 2 Norfloxacin 3.63 320.1 276.1% ,233.1 80 26,35
53 FHHZE G Penicillin G 5.62 335.2 176" ,160 68 16,19
54 HHZE V Penicillin V 6.23 351.2 160* ,114 74 14,46
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SN Drugs Retention time Parention Daughter ion DP Voltage Colliosn Eenergy
55 Fif L PE AR Ampicillin 2.14 366.2 113.9* ,208 60 26,19
56 ZAEPIA Ampicillin 2.85 350.2 106 * ,160 65 30,18
57 ARIEPEHK Oxacillin 6.74 402.2 160 * ,243 80 19,19
58 SMEPEHR Cloxacillin 7.21 436.1 160* ,277 76 18,19
59 ZER VUMK Nafcillin 7.26 415.2 199* ,170.9 115 22,53
60 k75 Cefquinome 2.79 529.1 134* ,396 60 19,19
61 LA Cephalexin 2.86 348.0 157.9% ,174 55 13,21
62 KA Cefazolin 3.6 454.9 323*,155.8 60 15,21
63 SKTENRER Cefoperazone 4.42 646.4 143* ,530.2 70 38,15
64 £1% % Erythromycin 5.67 734.5 576.4* ,158 30 26,36
65 Bk A Tilmicosin 5.19 869.5 696.5% ,174.2 100 52,52
66 ZRIRH & Tylosin 6.04 916.6 174 ,772.5 150 47,43
67 TLHI#E & Clarithromycin 6.81 748.5 590.4* ,158 40 29,40
68 J2JiE 25 % Spiramycin 4.46 843.3 142.2" ,174.2 60 48,50
69 ik 2 Oleandomycin 5.43 688.4 158.2* ,544.3 30 70,42
70 W[ &7 R 2 Azithromycin 4.54 375.4 591.5% ,158.1 30 20,29
71 ZRWHHE Tiamulin 6.67 494.3 192* ,119.1 80 26,54
72 KJEWHK Valnemulin 6.99 565.4 263.4" 147 80 22,52
73 MATEE K Lincomycin 2.6 407.3 126.1*,359.2 30 32,27
74 TMFEZE Clindamycin 4.41 4253 126.1* ,377.1 50 32,27
75 + %% Oxytetracycline 3.33 461.2 426.2*% 4432 80 25,17
76 PYFRZE Tetracycline 3.63 445.1 410.2* ,427.1 80 24,19
77 4% % Chlortetracycline 4.49 479.1 462% 444 80 24,28
78 Z A E Doxyceycline 4.84 445.1 428.1*% ,154.1 80 24,35
79 QCA 3.39 175.1 129.2* 131 65 25,18
80 MQCA 3.51 189.1 143.1% ,145.2 55 23,23
81 i ZEKHA Dexamethasone 5.92 393.2 373.4* ,355.2 80 15,15
82 P JEH Prednisone 5.31 359.2 147.2* ,341.2 80 35,15
83 KM TJE Prednisolone 5.15 361.2 343.2% ,147.2 80 14,34
84 i il KA Betamethasone 5.98 393.2 355.2* ,337.3 80 15,19
85 ZAL AT # Hydrocortisone 5.18 363.2 121.1*,105 80 31,68
86 FI4E B R Avermectin 10.29 895.5 751.4% ,449.1 50 60,60
87 Y % Tvermectin 10.52 897.5 753.2*% ,329.2 50 55,70
88 ZFI & Doramectin 10.43 921.5 353.2" ,449.1 50 70,60
89 BEF#E B E Eprinomectin 9.85 936.5 490.1* ,352.1 55 70,75
90 75 F Chloramphenicol 4.93 321 152.1*,256.9 -75 -24,-17
91 PR EE E Thiamphenicol 3.42 353.9 289.9*,184.9 -75 -18,-28
92 S JE% Florfenicol 4.62 356.1 119* ,184.9 -80 -23,-12
R BT
band * is a quantitative ion
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Fig 1 EPI mass spectrogram of Ractopamine, left is sample, right is EPI mass spectrometry library
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