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Rapid Detection of 65 Veterinary Drug Residues
in Animal Origin Foods

WANG Chaozhong', LIU Xinkui', ZHANG Liancheng', WANG Mengmeng*, DONG Wei™
(1. Qiqihaer Institute for Food and Drug Control, Qigihaer 161005, China;2. The First Hospital of Qiqihar,
Qigihaer 161005, China ;3. Qigihar Medical University, Qigihaer 161005 , China )

Abstract. An analytical method was established for rapid detection of 65 veterinary drug residues in
animal origin foods by UHPLC-MS/MS. The samples were extracted with a mixture of acetonitrile
and formic acid. The resulting solution was purified by the solid phase extraction column with ProElut
PLS-A.The analytes were detected in the multiple reaction monitoring mode.The 65 target
compounds showed good linearity (r=>0.99). The limits of quantification ranged from 0.1 to 1.6 pg/kg.
The average recoveries of most veterinary drug residues were in the range of 67. 1%~100.2% and the
RSD were less than 7.8% (n=3). The established method is suitable for rapid detection and analysis
of 65 veterinary drug residues in animal origin foods.
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®1 SHMEARBZREBENRIESH
Table 1 MRM parameters for the detection of 65 veterinary drugs

24801 44 BB | R TR ) | ERETA(mE) | mREN
19
1

254.0/155.8
it iz FY SO e A 254.0/155.8 58
254.0/107.9 21
291.1/230.2 25
2 FH 4807 e AR 291.1/230.2 61
291.1/261.1 30
251.1/156.0 21
3 i iz 18 e AR 251.1/156.0 60
251.1/184.9 28
285.1/156.0 20
4 i iz G ik IR 285.1/156.0 48
285.1/108.1 34
i 281.0/155.7 18
5 itk fie 1] F 40 g e IERE 281.0/155.7 70
281.0/125.8 20
265.1/156.0 22
6 i iz P 35 g e IR 265.1/156.0 82
265.1/172.1 22
311.2/156.0 23
7 Tith iz 48— P 4 5 I IR 311.2/156.0 80
311.2/108.1 35
‘ " 311.2/156.1 28
8 it iz [va) — P 4 5 I IERE 311.2/156.1 75
311.2/108.2 40
B 301.0/155.9 15
9 i 0 s U A IR 301.0/155.9 62
301.0/108.0 27
" 279.1/186.0 23
10 it fde — Y g e IERE L 279.1/186.0 70
279.1/155.9 25
N " 240.3/148.0 24
11 Vb T R I IEAES 240.3/148.0 60
240.3/222.1 14
" 277.2/202.9 22
12 TSRS IERE L 277.2/202.9 70
277.2/259.2 14
" 220.0/160.1 18
13 75 o R 2 IERE L 220.0/160.1 71
220.0/202.1 26
" 226.1/152.2 31
14 LRI N IEAE 226.1/152.2 55
226.1/125.2 35
" 302.5/164.1 21
15 EE AR IERE L 302.5/164.1 80
302.5/284.1 16
; o 332.2/288.2 23
16 N A IERE L 332.2/288.2 80
332.2/245.2 30
" o 360.3/316.1 26
17 Bkt A IEAE 360.3/316.1 80
360.3/245.2 34
n 386.2/342.2 24
18 (ALY IERE L 386.2/342.2 92
386.2/299.2 35
: o 358.3/340.1 24
19 BEy U IERE L 358.3/340.1 97
358.3/254.4 30
400.2/356.2 27
20 BRI AL TEAE 400.2/356.2 100
400.2/299.3 37

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.39 Issue 4 2020



ERR,F . YRR ST 65 AL 255X B 0y Pk Al ok

#xr1
29144 KB | @R TR () | ERBTA (k) | REBENY EHAENY

o 352.3/316.1 27

21 WE A IEAE 352.3/316.1 72
352.3/245.2 30
o 334.3/290.3 35

22 R b 2 IEHE 334.3/290.3 78
334.3/233.2 25
o 362.3/318.3 25

23 =R TRy I 362.3/318.3 90
362.3/261.2 35
o o 320.0/276.2 26

24 iy R IEAR SR 320.0/276.2 45
320.0/233.1 36
" 445.2/410.2 25

25 IIEZSES IEAE 445.2/410.2 83
445.2/427.3 17
o 479.2/444.2 27

26 SHBE IERE 479.2/444.2 84
479.2/462.2 27
" 461.3/426.1 25

27 +E/EE IERE 461.3/426.1 78
461.3/443.3 17
o 445.2/428.2 23

28  BmABREHEAR) IEAE 445.2/428.2 79
445.2/410.2 33
" 393.2/355.2 18

29 i FE A AR IEAE 393.2/355.2 63
393.2/237.2 28
" 393.5/355.5 17

30 [ RS IERE 393.5/355.5 60
393.5/147.2 37
" 303.5/97.0 37

31 FH 22 il IEAE 303.5/97.0 148
303.5/109.1 35
: " 271.4/253.4 28

32 Heeh I IERE 271.4/253.4 100
271.4/199.1 32
" 366.3/113.7 20

33 iy 4 e IEHE 366.3/113.7 70
366.3/208.0 12
" 350. 1/106.1 25

34 ER YN IERE 350.1/106.1 100
350.1/192.1 22
" 436.0/160.0 21

35 S e G A IERE 436.0/160.0 91
436.0/277.0 22
" 402.1/160.1 20

36 2 W G A IERE 402.1/160.1 70
402.1/242.9 18
" 348.3/157.8 14

37 LA IERE 348.3/157.8 40
348.3/174.0 22
" 455.2/155.7 15

38 Sk 0 e A I 455.2/323.1 65
455.2/323.1 10
" 350.3/157.8 8

39 kAP E A 350.3/157.8 58
350.3/175.9 12
o 646.6/142.9 32

40 3k FH1 R i R 646.6/142.9 63
646.6/530.3 10
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gx1
59 447 KB | @B T () | ERETH (k) | RHEREY it
407.2/126.1 37
41 I NEEES IERE 407.2/126.1 50
407.2/359.2 24
" 869.0/174.1 62
42 Bk A AR 869.0/174.1 90
869.0/132.0 70
» 837.6/158.1 35
43 LRAR % IEAE 837.6/158.1 78
837.6/679.5 5
" 748.8/158.0 31
44 ROR S IEAE 748.8/158.0 36
748.8/590.8 20
478.4/157.3 36
45 RKRER IEAE 478.4/157.3 75
478.4/160.2 35
152.1/135.2 23
46 4 R 5 iz AR 152.1/135.2 85
152.1/92.9 35
» 226.1/152.0 18
47 Bl 3% 5 AR 226.1/152.0 90
226.1/135.0 40
» 285.1/193.1 43
48 i PG P AR 285.1/193.1 95
285.1/222.2 37
» 319.3/58.2 66
49 SR AR 319.3/58.2 60
319.3/86.2 30
‘ » 204.8/178.0 28
50 5 JHE I e AR 204.8/178.0 90
204.8/90.9 53
» 266.3/234.2 26
51 T 252 3k s AR 266.3/234.2 59
266.3/191.1 35
» 172.0/127.8 28
52 F il s AR 172.0/127.8 55
172.0/84.8 18
» 142.0/95.9 24
53 iy S i e AR 142.0/95.9 69
142.0/80.7 36
» 201.1/54.8 17
54 T it ik s AR 201.1/54.8 59
201.1/139.7 34
; » 187.7/123.3 18
55 P20 S FL i e AR 187.7/123.3 55
187.7/126.2 25
\ » 158.0/140.2 17
56 ek F e FY A K s AR 158.0/140.2 50
158.0/55.0 27
» 329.2/313.0 25
57 L 4% AR 329.2/313.0 51
329.2/208.0 27
» 331.3/316.0 36
58 et FL2E £ 4 A 331.3/316.0 52
331.3/239.2 24
» 321.0/227.2 -30
59 o— T K R AR 319.2/275.3 -58
321.0/303.4 -31
o 321.0/227.2 30
60 B— T K s AR 319.2/275.3 -58
321.0/303.4 -31
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YR, AT AE pH 0~14 YU Bl N 4 R BUEE | N 1%
G5 (10 1k J B W BRE R pHL S LR 2~8, M RLA A
W R 25 o A R R 4% 0 O Tk I S 5 B R L 3 1A
ZFLREIE , H T BN 180~450 m¥g i, 4 kL
MR A YRR LR A AT I8 2] 1 000 mYg, X AEA]
PEAETE 22 (W PR 0, B v A SO 3B A JE 1]
PR 58 B R AL B 8 20 B K
24 HEERERE

I A T -k, R 0.1% W IR C )
HR-0.1% P BR/KE R, LME-10 mmol/L. & 1R 4%
W, WBE-10 mmol/L BRI M sh il R 4, &
SR B s AR X H bR Ak A P 0 €5 oy B R i R
TR AR R, 7E1E B FE T, 78 7 sh A
oI AARFL 50 0.1% B W R, 7T LAE 2 1E 2 1 1Y)
B e REUEERE TR R O
—10 mmol/L ZREVEWR A 4t , vl IRt Hirtb &%
PR BT — T s far, R BUE T [W A
VWA G2 oh R AR I, AT AR Ak S 4 0 1R B
[i) R o i 0 R PR OB 2B ST T OE S R BL A K
0.1% ' % 26 15 1 —0.1% R /K 735 W LA B 67 85 7

BE-10 mmol/L Z, R &V W ) it s AH R 5t

2.5 FHEREFRWIE

251 ZMXZ ERATER BASHIRL
AW S IR A SRR S e R 127 TR A
25 PSR STV VR, FH 2 11 5 T 0 YR s A o A R
A A 2.0,10.0,20.0,100.0,250.0,500.0 ng/
ml AR TR T AR, 4 IR“1.37 300 F 1 J ik Al
DU B2 (X, ng/mL) A AR A I TETRRL (Y ) S A
B2 il Am v i 2% | 245 5 65 Ff b5 24 p LR 1 06 R R4
LRPEAIC R B KT 0.99, K bwife i 2k T AE E—
R, LL(S/N)=3 Ak B, (S/N)=10 JE &t [R ,
7 R 0.1~1.6 pg/kg, iE B R A 0.3~5.3 pg/
kg, HAREE L2 3.

252 @ EFHEE MAFGENY NS A
TR AR TR SR K™ d RIS EERE S b EA T S el
S WS INT R ECR 2.5.10 wgkg 1 3 ANKFAR I
B, 65 Fh 25k B W) LIRS B 67, 19%~100.
2% , FH X B o i 2 95 LA 0.19%~7.8% , ELAR KU I
& 2 HREAE RT AT SR AR O R I h s £ R
1) 65 P25 5% B, BAT B I v 3 S A 2

R2 STHHYMKNR EER BXEY DR EMBEETELBRER

Table 2 LOD,LOQ,correlation coefficients,recoveries and precisions of 65 veterinary drugs

(5 WA 3 A A o 74 Al 22 /%

2 K §

1.7

ik iz P 0 s 0.999 0 91.9
HA e 0.3 1.0 0.999 3 90.2 42
ik g 5 0.5 1.7 0.999 0 89.3 4.7
ik JH 0 ik 1 0.4 1.3 0.999 4 88.3 2.6
ik e ) P 4 5 0.6 2.0 0.998 7 85.2 6.6
it i PP 3 g 0.4 13 0.999 0 67.1 1.9
il i 405 — P 4 i e 0.3 1.0 0.999 3 85.6 5.4
i i V) — P 4 i 0.5 1.7 0.999 0 86.4 24
i iz s T 0.5 1.7 0.998 8 923 6.0
i Jiie — F I 0.4 13 0.998 8 90.8 43
U T e 0.6 2.0 0.998 9 100.2 0.9
AR 0.7 23 0.998 8 99.5 0.1
(=g sd 0.5 1.7 0.999 2 98.6 0.9
A AR 0.6 2.0 0.999 4 95.0 2.1
e e 2 L i 0.6 2.0 0.999 0 92.6 7.8
WV R 1.0 33 0.999 0 92.6 1.1
B R 1.0 33 0.998 8 93.0 5.4
YR 0.8 2.7 0.999 5 76.9 1.8
LY RUp 0.7 23 0.998 8 85.6 49
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gx2
KRR
R A
SR B
R A
ILIEZ-
SHR
+TEHE=R
BANHR(ZNHER)
b KA
(R[N
FH 22 i
D)2
iy B 4 bk
AR PR
A Y bR
R T Y bR
kAR
K A bR
kAL E
K A6 R i
NG+
BHkE R
BoUER
PR R
RR&ER
4 W e iz
DRERES
Hb PG P
AT
A TRE WK 1
o] 2 A e
FH i s
b 5 fiF§
45 i ik e
¥ J F g e
¥ L T £ R e
L& Ao
Fe f FLAE f1 2
o— B KI5 i
BT K A

Ao U B/ (pg/kg)

0.9
0.6
0.7
0.8
0.9
1.1
1.2
1.2
0.2
0.1
0.3
0.5
0.7
0.9
1.2
0.8
1.0
0.9
0.9
1.1
1.0
1.3
1.2
12
1.0
0.2
0.2
0.5
0.4
1.5
1.2
1.1
1.1
1.2
1.0
1.0
0.5
0.6
1.2
1.6

€ 1 FR/ (ng/ke)

2.7
3.0
2.0
2.3
2.7
3.0
3.7
4.0
4.0
0.7
0.3
1.0
1.7
2.3
3.0
4.0
2.7
33
3.0
3.0
3.7
33
43
4.0
4.0
33
0.7
0.7
1.7
1.3
5.0
4.0
3.7
3.7
4.0
33
33
1.7
2.0
4.0
53

R?
0.999 0
0.999 4
0.999 4
0.998 8
0.999 5
0.999 3
0.998 9
0.999 3
0.999 1
0.999 1
0.999 3
0.999 1
0.999 1
0.999 1
0.999 2
0.999 2
0.999 1
0.999 7
0.999 7
0.999 5
0.999 3
0.999 2
0.999 3
0.998 9
0.998 9
0.999 6
0.999 0
0.999 3
0.998 8
0.999 2
0.999 0
0.999 2
0.998 9
0.999 5
0.999 5
0.999 2
0.999 5
0.999 5
0.999 2
0.999 7
0.999 3

SR AN 151 R /%
85.2
93.3
92.7
82.1
92.6
72.3
70.5
71.0
73.2
86.6
95.4
93.8
92.6
76.9
73.5
82.0
85.6
80.3
84.1
92.9
96.7
83.4
93.0
86.2
88.9
90.8
96.9
99.2
99.7
96.7
73.3
92.6
93.6
96.2
97.2
93.6
95.0
86.0
89.6
68.6
70.6

[5] HSg 3R X A 4 Al 22/ %
3.1
23
0.8
34
73
72
2.1
3.0
5.8
0.7
3.1
1.3
1.7
4.1
5.4
3.4
0.9
2.3
6.9
3.6
0.7
2.4
3.9
2.7
7.4
0.9
0.0
2.7
0.6
2.0
6.4
3.6
7.0
0.0
7.5
5.4
73
22
2.4
3.7
7.4
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25 4, i G BR/ (ugrkg) | 2 PR/ (pke) SRR R | LR A R MR /%
975 MfE 0.6 2.0 0.999 5 98.3 1.4
AR 0.1 0.3 0.999 4 97.9 6.2
N % 0.1 0.3 0.999 6 86.5 4.2
B (P NER) 0.1 0.3 0.999 2 88.3 2.3
G T PR A 1.5 5.0 0.999 1 93.3 5.4
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