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Screening and confirmation of 117 kinds of veterinary drugs residues in pork
by ultra performance liquid chromatography-quadrupole tandem
time-of-flight mass spectrometry
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(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To establish a qualitative analysis method for screening and confirming multiple
veterinary drug residues in pork by ultra performance liquid chromatography-quadrupole tandem time-of-flight mass
spectrometry. Methods The uniformly dispersed samples were extracted and purified, and then separated by an
Acquity HSS T3 ultra performance liquid chromatography column (2.1 mmx100 mm, 1.8 pm). The mobile phase was
eluted by gradient. In positive ion mode, the samples were analyzed by full scan of high resolution mass
spectrometry. Retention time and exact mass measurements of target compounds in samples were compared with
those in database. Suspected positive samples were further confirmed by product ion scanning. Results The
established analytical method had good selectivity for the target compounds and the detection limits were in the range
of 1-80 pg/kg, meeting the methodological requirements for rapid screening analysis. Conclusion This method is
simple, sensitive and rapid, and is suitable for screening and confirming 117 veterinary drug compounds in pork.
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Table 1 Molecular formula, retention times, mass/charge ratio and detection limits of 117 veterinary drug compounds
HSC AR Vi iav S AT b (m/z) RT/min LOD/(ug/kg)

1 Py 25 2 3% C3HN0) 749.5171 7.2 13
2 EAR=E C3HgNO 734.4685 8.9 28
3 L CIE=+ C1sH34N,06S 407.2217 5.3 20
4 LAAR=+ CuH76N,O5 837.5318 10.2 5
5 4R HER Ml CasH3sN;0; 526.2548 11.1 20
6 Hrd EHEER S1 C43HiN;Oyg 824.3630 12.4 10
7 AR P R CisHsN,O, 275.1508 6.2 2
8 IR ITHE 2 C3sHg NO, 688.4267 8.5 4
9 H AR C4HeNO, 4 786.4634 10.5 60
10 RIRWER Cy46H7NO, 916.5264 9.2 5
11 BKE A CaHgoN2O13 869.5752 8.7 26
12 T e C;H,0N,0,S 215.0599 1.6 3
13 AR IE Ci4HsN,O; 291.1452 5.9 3
14 Tk e — WP S e CiHN,O,S 279.0913 5.0 16
15 ik i P CgHyoN,058 215.0486 5.1 13
16 ik i s e C1oH oN,O,S 251.0599 5.5 5
17 itk i i e CH;1N;0,8 250.0646 5.9 5
18 i e W e CoHoN;0,S, 256.0211 5.8 10
19 i e FR ik i e CiH;:N,0,8 265.0757 6.2 2
20 ik i A s C1 Hi3N;058 268.0755 6.5 30
21 Tk e — R S i e Ci,H14N40,8 279.0910 6.8 9
22 T Jie FH ek g C1H;:N,O58 281.0717 7.0 2
23 i e FE g e CoHN,0,S, 271.0319 6.9 7
24 T Jhie o FR 4 i i CiiH12N4058 281.0720 7.1 3
25 T i ] P 4 e CiH;:N,O58 281.0706 7.6 2
26 ik i S A 1 C1oHyCIN,0,S 285.0210 7.9 4
27 Tk e 22 C1H1iN,O,8 311.0812 8.1 1
28 ik i FH SO C1oH1N;058 254.0597 8.3 3
29 Tidh e — 1 S g C1 Hi3N;058 268.0754 8.6 4
30 ik Jeie A Ci3H;:N,058 277.0645 9.2 3
31 ik i 1) — F A s e C12H1N,0,S 311.0812 9.3 3
32 i i A U e Ci4H12N40,8 301.0756 9.3 13
33 i Jie A e e C15H1N,0,S 315.0914 9.5 5
34 T Jeic T R C1sH3N;058 336.0652 11.2 48
35 ik i S s CoHoN;0;8 240.0439 7.3 5
36 ik i S C1oHoCIN,O,S 285.0211 9.2 10
37 3-FH s R k-2 - PR R CioHgN,0, 189.0659 6.8 16
38 LY R CioH0FN;0; 358.1567 6.4 8
39 Bk R C19H,,FN;0; 360.1724 6.6 4
40 [LipZ R0 C1,H,oN,0s 263.0665 8.2 2
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ha=2 AR 72 JEAT E (m/z) RT/min LOD/(ug/kg)
41 HNTD A Cy7H5FN;0;5 332.1405 6.2 9
42 i A C,5H17,FN4O; 321.1357 5.9 21
43 g A C19H,FN;0, 376.1669 6.8 3
44 FHKU A C1sH20FN;0, 390.1576 7.3 15
45 A Cy7HyFN,O, 363.1479 5.9 26
46 LYY R C21H24FN;0, 402.1827 7.4 4
47 AR A C9H, FN,0O, 361.1561 9.8 4
48 Eld C1,H12N,0; 233.0923 10.3 4
49 AR R C3HFN;0, 362.1511 6.1 5
50 HIL R CioHaoF3N;0; 396.1530 6.7 1
51 TR C3H;NO;s 262.0711 8.8 2
52 w2 CioH2F2N4O; 393.1739 7.1 2
53 S AU CaoH,7F2N;0;5 386.1314 7.1 3
54 BRI R CyH 9F2N;0; 400.1474 7.2 2
55 I H g C14H2FNO; 262.0876 10.6 4
56 MR B8 Ci4H7N50; 304.1409 5.4 24
57 AR CoH14,FNO;S 248.0755 1.4 27
58 IBEZR DR e C1oHsN;S 202.0436 5.5 10
59 ] 4k e C2H 5N;0,8 266.0961 9.4 1
60 ] 25 K TR B C1,H1sN;048 298.0862 8.1 2
61 ] 28 5 1A ST AR, C1:H 5N;058 282.0911 6.6 3
62 o] 2 1 e -2 - 2 A CioH13N;0,8 240.0806 5.5 7
63 5= BT Rk C;H;5N;0, 164.0454 5.9 5
64 IGE R K I i CisH14N,O,S 303.0914 7.7 2
65 L CsH,N,058 245.0699 8.7 23
66 SAH A K s C4H,CIN;0, 162.0064 6.5 23
67 Hb 2 e CsH/N;0, 142.0611 5.2 12
68 FFIR IR Ci5Hi3N;0,8 300.0801 10.9 1
69 BRIk MR CisH;3N;0,8 332.0703 9.5 3
70 SRR Dk C1sH,FN;0;4 314.0940 10.0 1
71 ¥ H 5 R R s CsH;N;0;4 158.0560 4.7 20
72 ST C;H,1N;0, 170.0926 8.6 2
73 R DU C;H,1N;0;4 186.0875 7.0 5
74 FH 2R e CisH13N;0;5 296.1035 9.5 2
75 5-F2Fk FH 2R ke C16H15N;0;5 298.1190 7.3 1
76 5- ¥R FLE TR R e C1oH,N;08 218.0383 5.0 3
77 LIpAS N Ci5H3N;058 316.0754 7.9 2
78 L N Ci,H;5N;0; 250.1189 8.0 1
79 R PEAR Ci6H19N;048 350.1160 5.7 8
80 B E=S CisH7N30,S 348.1019 5.9 14
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e HRSC AR 5FK JEfF b (m/z) RT/min LOD/(ug/kg)
81 HHEEGH C16H1sN,0,S 335.1062 9.8 18
82 pLTUEPE N C19H1oN;05S 402.1118 11.0 21
83 Sk CioH,7N50+S; 524.0365 8.6 6
84 AR CioH;5CIN, 197.0841 6.7 1
85 fliaag Cy3Hy6N, 331.2169 11.0 11
86 EINGEAL S CeH 1N 167.1041 2.3 30
87 TR C1,H,N,05PS 305.1089 14.1 1
88 =R CiHisN; 282.1462 43 20
89 LA T i C1,HsNO, 238.1077 9.0 7
90 iy R CiH;:N,S 205.0796 5.5 7
91 AL CysHy3CLNs 334.0621 11.8 10
92 SR 1 CsH,N;05 226.0461 8.3 7
93 FH 5 = R ] CisH4F3N;0,8 426.0736 13.3 20
94 I 7 C14H,4CIOsPS 363.0220 14.0 15
95 o C1oH;505PS; 279.0273 13.8 56
96 TR C1oH,505PS, 311.0175 11.9 21
97 RN C1oH1904PS, 331.0434 13.2 4
98 U C1oH,5N,05PS 299.0617 14.1 80
99 U e C1H,0NO,PS 282.0922 6.5 1
100 WA R C,4H;C1;0,4P 256.9296 7.1 6
101 2,4-Z I HOR CgHi N 122.0965 5.4 4
102 3G -2 - Y BE-5 - JE 2 H P CsHoN;0;5 196.0720 53 25
103 Nk Ci14HigN, 243.1606 1.3 5
104 B M it C14H3sNOs 418.2597 14.6 2
105 p k=N CaoH2N,06S 447.1339 13.1 1
106 SRR 11 1 Ci6H,sBrCIN;0;3 416.0193 7.9 3
107 ZVHER CH24N,Og 445.1605 7.9 13
108 +HR C22H24N, 00 461.1554 6.1 14
109 SHR CH,;CIN, O 479.1218 7.6 18
110 IEZS CpHaN, 05 445.1609 6.5 8
111 I R Tl C13HsN,Og 325.1148 5.2 7
112 1K s ] CsH/N;05 226.0459 7.7 7
113 2R C16H14N,0 251.1179 11.1 1
114 AN Ci7H,6CIN,S 319.1030 10.5 3
115 HiLPE P CisH15CIN,O 285.0793 12.0 1
116 FERIVR CioHigN,S 221.1110 6.9 2
117 AR C1oH24FN;0 330.1976 5.9 29
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R T A 22 /T 107, ELRY A B 5 B R R B LA
2 WK ALV 2238 S, BRI S A LA
1.4 #H&EE&E

BUBERE S BORERL 2.5 g, KE#FRE, BT 50 mL B0
B, B 0.1 mol/L i) EDTA-2Na VAR 5 mL, e fHiRE 5 43
B, A 5% R CIETRBUK 9.5 mL, WAER S EMA
SALEN 5 g, IWIE 1 min, T 8000 r/min Y% T 5.0 5 min,

LVEWERZE 10 mL, W EEW 1 mL imAZE5RL
fefu, WEERE 30 s, T 8000 r/min 5.0 5 min, bt
022 pm JEEG, ZHE SO (35 43 85 A S 2 PRI
T4 T
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Table 2 Maximum permissible deviation of relative ionic
abundance in qualitative analysis and confirmation
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2 H#R55%

2.1 {NEBEHMHK

Xof v A3 R R R R AR AT T AR, IR T A
HY RS ZSVERIR R (2 GH2) M &4 HiiEi=(4 GHz) X6l
BN 25 R, S BT (m/z 121.0509 Fil m/z 922.0097)
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B-PI TR 280 A 2 R A3 s i B 28 AL A 0 e R R MR

3B; MHIMEA 2SR 0 57 1% B B AR BOCR, 1
AN Y G A BRI B PR BRI . B8 EF R,
AR 5% P - NEVERIOR -

FEBEIERE T X BUR R AR T T 42, A 5
T 2.5 g Mah2 9.5 mL REUEIRIUG E4AE 10 mL(A 4).
5 g% 9.5 mL IRBURIRIUG 242 10 mLB A) X 5 ¢
4 24 mL RBURERBUG A ZE 25 mL(C 4R R E
B, EAFRNZE NG b & IO 55 5 i LR S P
ERRER, MBI IE aR ke A A AR B AL 00 . 25K
Wy, 43 ML &R HE 37 Rk A WTE A AR
(67%~89%) 5 T B 2H(49%~81%)F1 C 4 (53%~75%), It
PRGN 2.5 g, $RBORIARF N 9.5 mL.
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