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Abstract; A simultaneous method for the determination of 54 drugs residues (sulfonamides,
nitroimidazoles, quinolones, macrolide antibiotics, lincosamides and praziquantel) in pork
was developed and validated by high performance liquid chromatography-tandem mass spec-
trometry (HPLC-MS/MS) following solid phase extraction (SPE). The extracts were dis-
solved and distilled with acetonitrile, After that the supernatant solution was extracted with

n-hexane to remove the fat, and then cleaned up with SPE C; cartridges. The quantitative
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detection was performed on LC-MS/MS by multiple reaction monitoring (MRM) mode un-

der positive electrospray ionization (ESI™). The one precursor/two product ion transitions

were used for each compound. Isotopes dilution internal standard method was used to deter-

mine the residue contents in pork. The limits of quantification (LOQs) are 1. 0 pg/kg

(sulfonamides and nitroimidazoles), 2. 0 ug/kg (quinolones and lincosamides), 3.0 pg/kg

(macrolide antibiotics) and 0. 3 pg/kg (praziquantel), respectively. Validation parameters

are determined as follow correlation coefficients, which are more than 0. 991, and the recov-

ery for each analyte ranges of 20. 9% —121% with relative standard deviations (RSDs) be-

tween 2. 0% and 19. 8%.

Key words: pork; solid phase extraction; high performance liquid chromatography-tandem

mass spectrometry; multi-class drugs residues; isotope dilution
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min, FEREBES — 50 mL BEBELE S,
WRIEHEMA 15 mL ZFE,.ER ERE, &53F
ZIERBUK, L 7 000 r/min .0 5 min., ZJF

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

44 g % i

%3 E
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Table 1 Standard information and optimized mass spectrometric parameters of drugs

E HE
Bt i fRe
Fe fkaw CAS %% LR/ O LR AR o
m/z fE/V ] /min
A E/V
251.1/156. 3~ 22
1 AR 68-35-9 65 10 TR B 2D 4.35
251.1/108.2 33
255.8/156.3* 22
2 EREEEW 72-14-0 70 10 T e e M- 4.90
255.8/108. 2 30
249.9/156. 2~
3 BERENENE 144-83-2 70 24 10 TR BE-De 5.29
249.9/184.4
265.1/156.3* 25
1 AW AR 127-79-7 85 10 T Wi 0D 6. 06
265.1/172.2 23
279.2/156.3*
5 BhERC W SLmEE 57-68-1 0 26 10 B _WEER-D,  7.78
279.2/186.1
281.2/156.3a" 25
6 BREE-5-CH) WA MR 651-06-9 70 10 B EER-D,  8.35
281.2/215.4a 26
271.0/156.2* 24
7T BEFEM 144-82-1 70 10 BE-WEERED, 8.7
271.0/108. 2 32
281.2/156.3b" 25
8 BREEWERkG 80-35-3 70 10 BRE_FE®ERED,  9.29
281.2/215.4b 26
285.0/156. 3* 22
9 AR 80-32-0 70 10 BE-FRwED 1.5
285.0/108. 2 35
281.2/156. 3c* 25
10 BERe-6-CIFD F 4 e 1220-83-3 70 10 B EERED, 119
281.2/215. 4c 26
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BN il PRH et
F5 faw CAS 45 H R/ o R LR AR o
m/z fe/V [8] / min
A E/V
311.2/156.3a* 30
11 SRS E R 2447-57-6 70 10 Bt — S gD,y 12.1
311.2/108. 2a 37
254,1/156. 3* 22
12 BT EREW 723-46-6 65 10 I - Dg 12.1
254.1/108. 2 36
268.0/156.3*
13 BEE_WREW 127-69-5 70 22 10 Wl — S g gD, 12.5
268.0/113.2
277.0/156.2* 19 7
14 EEBE 127-71-9 68 B — W 4 WD, 12.8
277.0/92.0 41 8
311.2/156.3b*
15 Bk W E g 122-11-2 70 3037 10 Wk — A B E-D, 13.1
311.2/108.2b
301.2/156. 3" 24
16 B e TR 59-40-5 55 139 5 i s WEE k- D 13.1
301.2/108. 2 37
B nE-D, 255, 2/160. 3 56 22 12
B R k- Ds 262.0/97.9 72 39 8
W REMEBE-Ds 256.2/97.9 70 38 7
i e O 283.1/186. 3 63 29 10
I - Dg 260.2/162. 3 7522 20
B — F S gDy 315.3/156. 3 65 29 10
T8 e e W - D 307.3/162. 3 80 24 12
188.1/123.0* 19
17 BIEHmW 4812-40-2 53 10 5 5k F S bR Dy 3.34
188.1/126.0 26
128.0/82.0% 26
18 2-FIE-5-fH Lok 88054-22-2 60 10 3.59
128.0/42.0 51
158.0/140.1* 16
19 BE Rk 936-05-0 48 10 3 Z H R u-Dy 4.14
158.0/55.0 31
172.0/128.2* 21 11
20 FREME 443-48-1 62 Fe 3~ H Aok Me-D; 4,07
172.0/82.1 35 14
142.0/96.0 % 23 8
21 AR 551-92-8 62 Z FRE bR -Dy 4.83
142./81.0 36 14
201.1/140. 2 17
22 YTEmkm 7681-76-7 37 8 ¥ B mEME-Dy 4,65
201.1/110. 2 25
162.0/116.0* 26
23 S HEke 4897-25-0 68 10 7.09
162.0/145.0 24
164.0/118.0* 32
24 ARk 94-52-0 64 10 7.51
164.0/91.0 52
186.3/168.1* 19
25 BRERAMHME 35175-14-5 45 FA R AEM-D, 10.5
186.3/122.3 29
170.2/109.0* 37
26 R 14885-29-1 10 SR EM-D; 12.5
170.2/124.1 26
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F5 faw CASH%5 HE/ figu::) R LR AR o
m/z fe/V [8] / min
E/V
3 Z H R u-Dy 161.2/143.1 51 18 6
Z FRE bk mg-Ds 145.2/99.0 85 25 10
Y& T Bk ME-Ds 204.2/143. 3 50 17 10
BRI M-Ds 189.2/171.2 80 20 9
5P E-D; 173.1/127.2 67 28 6
363.2/320,2* 23
217 KGRV E 115550-35-1 63 10 5.58
363.2/345. 3 25
- 321.2/303.1* 29
28 HEVE 74011-58-8 67 10 D B-Dg 6.38
321.2/234. 4 32
362.2/318.3* 27 8
29 HFRVE 82419-36-1 75 ERUED; 6.76
362.2/261.2 39 6
. 320.0/233.3* 35 11
30 HRUE 70458-96-7 74 HRY E-Ds 7.51
320.0/276. 3 25 14
. 332.1/288. 3" 27 7
31 BRVAE 86393-32-0 85 BRI E-Dg 8. 00
332.1/230.9 50 12
. 358.2/340, 3* 35 9
32 REVE 119478-55-6 65 8.17
358.2/283.1 33 9
- 360.2/316.2* 29 7
33 BWUE 93106-60-6 76 BiEWE-Ds 8.38
360.2/245. 4 35 9
. 352.3/265.1* 35 10
3 WEVE 98079-52-8 80 8.70
352.3/308. 2 24 10
. 396.0/352.0* 27 9
35 HAUVYE 113617-63-3 76 8.92
396.0/295.0 35 9
. 400.0/356. 0 29
36 BNEUE 98106-17-3 76 WREDE-Dy 10.6
400, 0/299. 0 42
o 386.1/342. 4% 27
37 PRYE 98105-99-8 87 VY E-Ds 11.2
386.1/299. 2 39
. 393.2/292.2* 36 10
38 APYE 111542-93-9 94 11.7
393.2/349. 2 28 10
262.0/244, 4" 25 18
39 KRR 14698-29-4 75 12.9
262.0/216. 3 40 18
233.2/215.0* 21 10
40 ZEIER 389-08-2 53 14.1
233.2/187.0 35 10
_ 262.1/244.0" 27 10
41 FE 42835-25-6 73 14.3
262.1/202. 1 49 10
KV E-Ds 329.4/311. 2 66 28 7
ARV E-Ds 365.2/321. 4 65 26 8
R E-Ds 325.4/281.2 65 25 9
WRYE-Ds 340.1/296. 5 90 27 10
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o g BT il . # PRH et
F5 faw CASH5 HE/ figal:) R LR AR o
m/z fe/V [8] / min
A E/V
B#VYE-Ds 365.1/321.5 70 28 8
W E-Dy 404.3/360. 2 76 28 9
DY E-Ds 394.1/376.5 70 30 8
843.6/174.3* 50 14
12 EREER 8025-81-8 110 11.8
843.6/318.5 40 9
869.7/174. 4% 58 15
43 BREE 108050-54-0 120 12.1
869.7/156. 6 68 12
688.6/158.4* 40 13
4 HHREZE 7060-74-4 65 12.6
688.6/544. 6 23 19
916.5/174.2* 53
15 REEE 74610-55-2 96 15 12.7
916.5/772.7 41
734.6/158.5* 40 13
46 HAER 59319-72-1 80 12.7
734.6/576.5 27 17
837.6/679.6* 48 14
41 BUEE 80214-83-1 90 13.3
837.6/158. 4 30 22
828.8/174.3* 45
18 ZWEER 16846-24-5 105 14 13.6
828.8/229. 3 42
772.7/174.3* 47 8
19 HHEER 1392-21-8 115 13.0
772.7/109. 0 63 10
494.3/192.5* 26
50 HWHE 55297-95-5 60 10 12.9
494.3/119. 2 54
407.2/126.3* 26 10
51 MWEZE 859-18-7 90 5.15
407.2/359. 4 28 9
425.9/126.1* 48
52 HAMWEE 21462-39-5 90 10 12.4
425.9/378.2 28
411.2/112. 1% 44
53 MAEER 79548-73-5 90 10 12.3
411.2/363.1 24
313.5/203.2* 25 4
54 WERERR 55268-74-1 74 17.1
313.5/83.2 39 6
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Fig. 1 The extractive efficiency in different solvent for sulfanilamides
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Fig.2 The extractive efficiency in different solvent for nitroimidazoles

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

49

BREEPE VRO O TE- K- R A R B R 2 7% A P 54 2Tk |

® 1M

@1% F B Z 8w IR B

B2 2 B3
@1% B 7. 7. B5 32 B

BZ iR

AAPAAAAIIIIAANIAD

160

1401

% /% 5h [0l

36 37 38

32 33 34 35

28 29 30 31

27

LA=g/

B3 FEEBEFNEEREGWIRMER
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Fig. 5 The extractive efficiency in different solvent for qluinolones in positive pork
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2.3 REBEEGHER

2.3.1 @EHMEE #id Agilent Eclipse
XDB-C; #£(150 mm X 4.6 mm X5 pm), Agi-
lent Eclipse XDB-Cig 8 (150 mm X 4.6 mmX5
pm) il Phenomenex Kinetex Cis# (150 mm X
4.6 mm X 2.6 pm)3 FEAEHEEET 54 ik
BYH MR, LHEBAMAE T3
m/z 281.2/156. 3 i m/z 281.2/215. 4 HRE -
5- (X ) B 48 I (6) , % fig FHY 4L Wik g (8) i fiz - 6-
(JB) B A w5 i (10), LR HIE B 7 X% m/z
262.0/ 244, 4, m/z 262. 0/216. 3, m/z 262.1/
244.0 M m/= 262. 1/202. 1 FyVE M R (39) A1 41
HEEAD, B5ERRTE 6 A 7, NE A
LA e W O h I AR RN DB
&, H & Phenomenex Kinetex Cis &34 1 IE TR
WIEURI B, LA 2.6 pm, JiE A 600 pL/min
(B R B A 8¢ Agilent Eclipse ), E & BEAH
WE R E, 7 Agilent Eclipse XDB-C, ff %
HH, S RBERR, Bt A LR
PR AR A Agilent Eclipse XDB-Cs
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Fig. 6 The separation result of
m/z 281,2/156.3 and m/z 281,2/215. 4
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Fig.7 The separation result of m/z 262.0/244.4,
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Fig. 8 The TIC of drugs standard solution
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Table 2 The limits of quantification and concentration of working curve for drugs

a4y EER/ (pg/ke)  TAEMEBEREE/ (ug/L TAEML W/ (ug/ke)

i e 28 0 5 o e K 24 1.0 1.5, 2.5, 5.0, 10.0, 15.0 0.6, 1.0, 2.0, 4.0, 6.0
e % B LB T B e 25 4 2.0 3.0, 5.0, 10.0, 20.0, 30.0 1.2, 2.0, 4.0, 8.0, 12.0
KIR PR 3.0 4.5, 7.5, 15.0, 30.0, 45.0 1.8, 3.0, 6.0, 12.0, 18.0
i e 0.3 0.45, 0.75, 1.5, 3.0, 4.5 0.18, 0.3, 0.6, 1.2, 1.8
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4.0 1 8.0 pg/kg, RIFAERLEZ Y 3. 0.6. 0 Al

12. 0 pg/kg, MR 0. 3.,0. 6 A1 1. 2 pg/ke) @M
B SE 5, B R KB 6 AP ATRE, TR
BARERZE N 20. 9% ~121% ., HeEEEE
A TEW MR H 3. 0 pg/kg BF By BSR4 T
20 % ~30% ; IE T E ADFER MWK E R 6.0 Fi
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