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Rapid Screening of 28 Banned Veterinary Drugs in Milk
by Ultra Performance Liquid Chromatography Coupled
with Quadrupole—Time of Flight Mass Spectrometry

YU Chenghua, LIN Lin, YANG Jinging, SUN Yingyi, CHENG Shan, GE Yu
(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233 , China )

Abstract: An analytical method was established for the simultaneous determination of 28 veterinary
drugs in milk by ultra performance liquid chromatography coupled with quadrupole-time of flight
mass spectrometry (UHPLC-Q-TOF-MS). The analytes in milk samples were extracted with
acetonitrile containing 0.2% formic acid. The extract solution was purified by the solid phase
extraction cartridge with Oasis PRIME HLB. The target compounds were separated on an Agilent
ZORBAX Eclipse Plus C18 column by gradient elution using methanol -0.1 % formic acid solution as
mobile phase. And detected by MS in ESI" and ESI' mode. The 28 compounds could be separated
in 20 min. As a result,the limits of quantitation (LOQ,S/N=10) of 28 compounds were 1~10
pg/kg in milk. The average recoveries of 28 compounds spiked at three concentration levels in the
range of 68.9% ~102.0% with relative standard deviations of 4.30% -11.5% . The accurate mass
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databases of 28 compounds were established.

Keywords: ultra performance Liquid chromatography coupled with quadrupole-time of flight mass

spectrometry (UHPLC-Q-TOF-MS) , milk, veterinary drug,rapid screening
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Table 1 MS parameters of 28 veterinary drugs

134 FR FHXT 437 it i CAS 5 RT/min

EREEU SN

b 5 il e ESI* 141.053 83 551-92-8 3.732 142.060 9 96.068 2,81.044 7
P i s ESI* 171.064 39 443-48-1 3.507 172.071 2 82.052 5,128.045 5

T i 5 ESI* 200.054 55 7681-76-7 3.649 201.061 7 55.041 6,140.045 5
A THRE R 1 ESI* 204.072 12 14769-73-4 3.824 205.079 3 178.068 5,91.054 2
[T ESI* 219.137 16 54239-37-1 3.199 220.144 4 143.060 4,116.049 7
1 e sk ] ESI* 225.038 57 67-45-8 4.616 226.045 9 122.011 1,67.041 6
U T il ESI* 239.152 14 18559-94-9 3.407 240.157 3 148.075 7,91.054 2
s M ESI” 268.146 33 56-53-1 7.703 267.138 5 222.068 6,93.034 6
e e ESI* 270.161 98 10161-33-8 7.677 271.169 1 253.158 7,199.111 7
RS ESI* 276.079 62 37148-27-9 5.033 277.086 8 203.013 7,132.068 2
T e 2 SRk 15 ESI* 294.078 66 963-14-4 5.567 295.085 9 156.011 3,108.044 8
F 23 3k e ESI* 295.095 69 31431-39-7 7.185 296.102 9 264.076 7,105.033 5
FH ik 22 51 ] ESI* 302.224 58 58-18-4 8.294 303.231 1 97.064 8,109.064 8

A ESI* 318.095 75 50-53-3 7.218 319.102 9 86.096 4,58.065 1
AER ESI® 322.012 33 56-75-7 5.674 321.004 1 152.035 3,121.029 5
K A ESI” 322.178 02 26538-44-3 7.706 321.169 9 123.044 1,149.059 7
W e i ESI* 324.106 98 139-91-3 3.340 325.113 5 100.075 7,252.097 9
FHR G ESI* 334.098 73 61-33-6 6.860 335.106 4 160.042 7,114.037 2
TR 52 ] ESI* 344.235 14 57-85-2 9.228 345242 9 97.064 8,109.064 8
I R ESI* 357.000 46 76639-94-6 5.175 379.980 6 241.005 0,339.997 1
=GR R R e ESI* 357.950 12 68786-66-3 8.878 358.958 7 273.997 2,198.973 9
JIt AT A ESI* 358.178 02 53-03-2 6.902 359.185 7 277.051 9,233.061 9
Afbik e ESI* 360.193 67 50-24-8 7177 361.201 1 147.080 1,171.080 O
FH LR A A e ESI* 374.209 32 83-43-2 7.594 375216 3 161.096 1,135.080 4
i P HHY 22 i ESI* 386.245 71 71-58-9 8.544 387.252 8 123.080 4,97.064 8
RN R T ESI* 406.250 79 62-90-8 9.595 407.259 1 105.069 9,257.190 0
AR S ESI* 733.461 24 114-07-8 6.877 734.469 7 158.117 5,576.374 2
AT R ESI* 874.507 86 70288-86-7 10.763 897.498 3 460.945 8,341.012 9
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Fig. 1 Extracted ion chromatogram of 28 veterinary drugs standard solutions (ESI*)
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Fig. 2 Extracted ion chromatogram of 3 veterinary drugs standard solutions (ESI)
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Table 2 Linear regression equations, correlation coefficients and detection limits
& W4 T 2 [ml )5 5 7 H HH B/ (ug/kg) | E 1 FR/ (ugfkg)

2/ (/L)

1 b 5 1iF§ Y=59 692X-132 032 0.996 9 5~50 1.5 5
2 FFY i e Y=52 431X-122 876 0.994 8 5~50 1.5 5
3 5 A 5 Y=75 646X—-42 855 0.997 0 5~50 1.5 5
4 i R e Y=277 950X-1e+06 0.992 9 5~50 1.5 5
5 (e Y=146 730X-133 075 0.996 7 5~50 1.5 5
6 I e sk ] Y=154 660X+13 264 0.997 5 5~50 1.5 5
7 T il Y=134 229X-309 413 0.995 2 5~50 1.5 5
8 s M Py Y=21 404X -5 271 0.999 2 5~50 1.5 5
9 LD/ Y=98 871X+152 497 0.998 1 5~50 1.5 5
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CEY)

-_ LAV IR (/L) | et Y (uefkg) | 51 (ng/ke)

SRS Y=281 817X-680 480 0.996 9 5~50 1.5 5

11 T Jlie 2 Sk 1R ¥Y=590 99X-118 857 0.997 8 5~50 1.5 5
12 FH 2 5 s Y=31 285X+62 035 0.999 3 10~100 3 10
13 FH 25k S2 AL i) Y=27 384X+74 122 0.998 2 10~100 3 10
14 AR Y=124 730X-30 258 0.999 2 5~50 1.5 5
15 AR Y=181 233X+192 161 0.998 2 1~50 0.3 1
16 K o A B Y=130 728X-11 955 0.999 4 1~50 0.3 1
17 W i T ¥Y=88 500X-12 294 0.998 1 5~50 1.5 5
18 HRHR G Y=5 094X+32 986 0.997 2 10~100 3 10
19 TR 52 ] Y=15 221X+65 203 0.995 8 10~100 3 10
20 TP A R Y=108 509X-36 683 0.997 7 5~50 1.5 5
21 AR R e Y=23 099X +64 348 0.998 8 10~100 3 10
22 JIt AT A Y=46 023X+270 985 0.996 2 5~50 1.5 5
23 AR e Y=20 420X+168 819 0.996 8 10~100 3 10
24 FH R R A A e ¥Y=99 889X +382 423 0.999 4 5~50 1.5 5
25 i R PR 242 il Y=61 091X-109 987 0.996 9 5~50 1.5 5
26 R RR T Y=12 334X+101 608 0.997 7 10~100 3 10
27 %R Y=79 279X-121 782 0.997 7 5~50 1.5 5
28 WAL R Y=124 368X-204 145 0.995 2 5~50 1.5 5
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