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Determination of 36 Veterinary Drug Residues in Cooked Meat by
Ultra Performance Liquid Chromatography-tandem Mass
Spectrometry

ZHANG Fei, WANG Yuan', MA Xiaoning, ZHANG Jinlei, GONG Jingting, FU Mingxin

(Analysis and Testing Center, Xinjiang Academy of Agricultural Reclamation Science, Shihezi 832000, China)

Abstract: A method was developed for the determination of amantadine sulfonamides, quinolones and chloramphenicols in
cooked meat. The samples were extracted with acetonitrile-water mixtures (V:V=8:2), purified with PRIME HLB solid
phase extraction column. 36 veterinary drugs were determined by ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) with an electrospray ion source (ESI¥) in positive and negative ion switching scanning
mode. The results showed that the 36 veterinary drugs showed a good linear relationship in the concentration range of
0.5~20.0 ng/mL (R*>>0.999). The limits of detection were 0.10 pg/kg and the limits of quantitation were 0.33 pg/kg. The
average recovery was 70.8%~106.9% in the range of high, medium and low concentrations (0.5, 1.0 and 5.0 pg/kg).
The relative standard deviations (RSD, n=6) was 0.2%~6.2%. The method is simple, sensitive and accurate, and could be
used for the determination of 36 veterinary drug residues in cooked meat.
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Table 1 Multi reaction monitoring ion pair and mass spectrometry parameters
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Table 2  Extraction effects of different extraction solutions on
36 drugs in cooked meat
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222 LSRRI ARG RS T C g BIAHAS

B AT Prime HLB [#1AHFE HBUREXTRE S 0 0808 .
TEZS K AR HEIN 10 pg/kg B 36 FhE425, 4351 5%
FH C,¢ BEIAHZEBUEF Prime HLB EAHZE B 714+
TRAbER, 25T (ILIE 1), R C, g FEAHEE B S
Tl SEE RIS A AR B, R s I 2
2R R MAER 2, AR TR PR I 4. TSR
FH Prime HLB [EAHAEHBOH: g AL B, 88 ok [ AH A8 R
PRI B B RRAE TR, E ARt s A -k [ DR
SYHT, WESE I 36 PRS2 A T [N R T
70%, HETH ARSI X LR A ER

07 Cq B AHAE BUR:

22 Prime HLB[F AHZEBUA:

¥

100 A

80 1
60 4

40 1

B (%)

20

P AT AR AR BORE v A 8CR
Purification effect of different solid phase extraction
columns

Fig.1

23 EIERHHIRL

2.3.1 SRt ARYE 36 FRE2GINLE R R fba
PEJBT, ARG I 1 S AT AT Ao 25 20 5311 53 5 R i
RN, SLE L T HSS T53(2.1 mmx100 mm,
1.8 um). CSH C4(2.1 mmx100 mm, 2.5 um)#1 BEH
C (2.1 mmx100 mm, 1.7 pm)3 FhAFEFXT 36 Fires
255y B AR A5 . HSS T, (iR FH o B ik
TRy BEURE, X AR AR R INr AL S A AR 4y



. 344 - é’uﬁ&TWﬂ*ﬁ

2023 4F 7 A

B BB AEF, R HSS T, (i xf s i 2 2454 53
BIRCRAS K BAR, o pR AR v B VA i o, SR v

SEUSPIUS A AR YD AN gD B BARAT H I E

Ml s 22 L B 3G (AN 18] 2 a Bfzs) o CSH C g Al
AR 2 TarHT FR 2 Ak S Uk, St b S A 1R
T BOAR BE O, R CSH C g (Ol AE X 48 B S AN
T3 U Pl S A A SR e 2, HLr KU 2R AT T

R, RSB L ARV B s AR R B

R 22 Hoi W AR (AnEl 2 b ifzR) o i BEH C g (3
FEAE SR =B RS BEH ORI AE A HUEL, BRI H
pH Xt 25 A b5 A AR A A B Ao BV, 248

BEH C,, (O3 AE ST, 36 824 43 55 18 1 5% i
R AT RETH A SIS R (ANIE] 2 ¢ FrR), PRIAR 2565k
JH Acquity UPLC BEH C, T iAAE R 5HT 36 Fh
ZHR B IS AITAE

2.3.2 umaiAHrLAE FERARSE A S T, il
JH BEH C, g /E N HrAEdE— 2B X o ik S b i shiAH
AT . ARHE SRA S BT S50 ] b oK
FHFEE . 0.1% H R /KIS AN H B . 10 mmol/L 19 £
P e V5 TR R I 3 R i shAHAAS = X6k 36 R 245 1) 4y
BRI R L . £ SRR, 76 EST JRIE ., 7

)

b

a

(%)

4.54

BT R BHE R, AR B S R sh A, T
S 51 B AR AN AR, I U RR M 25 (AN IE 3a T
7)o 10 mmoV/L 1) Z, 1% 4 15 AN FR EAE Sk it sh AH
A, AR R 22 JO Y, H I SRR ) 53 B SR
2= WK CANE 3b IR ) o 0.1% FHBR /KW
FA AR R LB AR, 36 Fh 2 45 4 43 35 53 3 FE 4 U
FUBT SR R 5, 3R T M BT RE A T F R
BEAYTERPE SR T 36 P20 B . SiklRl,
W b B T A HLAH 1 B B il 200 S R s AH B
36 F-EE 225 %) 43 B ORI BT B i o 1 L . & SRR B,
36 FEE- 24 SR e HH AUk g8 (SMIP) | i JRe o FH A i
(SMD) FiHiggfzla] FH A2 e (SMM) —A~2H 434 HAh A%
ZH 4338 58 4 43 ELUTT RS i Y 584 (A&l 3¢ i) . 1
Fix 3 MERERAL GRS T FTE T EEEE—
e, R ARETE 4435, o e i . R
P T R 4 R SR 0.1% HHBRZK I A E R i s AR, ik i
PR AU | il B o) FFY 4 s e A P ] Y 4 e P 3K =
AN RESE Ay B (UnE 3d fifR), 3F H. 36 Flhegzh
LAY IRESE A 51 B L TR e O 5 R L WA BRI RR R
U [ESZERRE R 0.1% F R 2K AN F EAE R 3L
AR T 36 Fhig2hskes .

4.38

<100 - EFSX 100 FBNK £100 4 FBNK

il ] i i

?._5_1', 4.10 . ﬁ Eﬁ |l

3]-[’ 0 G A MR A L ]1]-\‘ 0 T T T T ]I]P 0 T T T

{iz 500  10.00 dim 500 10.00 din 500 10.00

e 4.16 & e

<100 OBSX <100 JFMS Si00, 0 JEMS

i ] il ‘

= o o

a0 : IP 0 eprrr——— ;qb L

iz 500  10.00 diz 500 10.00 diz 500 10.00

S0, 1 SPSX <1004 12 MBSX <100 4.60 LMS

4 iz 1 izl

= o =5

w0 - o> 0 - > O Serrreeetrrrrere —

dim 500  10.00 dic 500  10.00 d 500  10.00

Sigp, H20 SLSX 1004 212 YFSX S04 33 EFSX

bl o =

ID () Sm—— D 00 0 e ———— 0 L

iz 500  10.00 = 500  10.00 & 500  10.00

<100 4 MBSX <1004 27 PFSX S0, 78 OBSX

2 s ] i

= = = |

RN J VR A — o - , 0 N ——

i 500  10.00 i 500  10.00 i 500  10.00

S0, ¥ YFSX <100 YNSX S04 3 SPSX

B E =l 1 ) il

™ 0 -Hvﬁh'_-m-h—n—r w0 Mﬁl—ﬂ—i H]-T‘ 0 S aasanana ;

iz 500 10.00 = 500 10.00 il 500 10.00

<100 ENSX <100 379 NFESX <100 3:90 SLSX

i i - i

= ] o8 ] o2 E

0 , . w0 : o0 e

& 500  10.00 & 500  10.00 & 500  10.00
SRAEHTIR] (min) SRAEMT[A] (min) SRAEMTE] (min)

B2 TR AR ) (i 2
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Table 3 Linear ranges, regression equations, determination coefficient, LOD, LOQ of 36 veterinary drugs

Ew el (ng/mL) BV px e RER K BRLOD (pg/kg) ERRLOQ(pg/ke)
EAllsi 0.50~20.00 y=1.35x10"x+3.54x10° 0.9996 0.10 0.33
Tt e 0.50~20.00 y=6.79x10"x—1.32x10° 0.9993 0.10 0.33
itk e e 0.50~20.00 y=5.82x10"x+4.60x10° 0.9997 0.10 0.33
ik e P e 0.50~20.00 y=5.25x10"x—1.12x10° 0.9994 0.10 0.33
Tt e g e 0.50~20.00 y=6.45x10"x—7.40x10? 0.9993 0.10 0.33
ik i PP s g 0.50~20.00 y=5.28x10"x+7.41x10° 0.9991 0.10 0.33
ik e — P Sl 0.50~20.00 y=3.61x10*x+5.40x10° 0.9991 0.10 0.33
i e Y g s 0.50~20.00 y=3.86x10"x+2.58x10° 0.9991 0.10 0.33
it fiie — Y S m e 0.50~20.00 y=6.24x10*x+3.71x10° 0.9996 0.10 0.33
itk fiie — 5 S i e 0.50~20.00 y=8.90x10*x+9.78x 10> 0.9992 0.10 0.33
ik iz 1] PP SR 0.50~20.00 y=2.80x10*x—2.54x10° 0.9995 0.10 0.33
ik ek P SR M 0.50~20.00 y=3.84x10"x+8.08x10° 0.9993 0.10 0.33
ik iz PP AR b g 0.50~20.00 y=6.34x10"x+3.42x10° 0.9992 0.10 0.33
ik e G i 0.50~20.00 y=3.34x10"x+1.01x10* 0.9996 0.10 0.33
ik g s bR 0.50~20.00 y=3.73x10*x+2.62x10° 0.9992 0.10 0.33
ik 48— P A 0.50~20.00 y=1.47x10°x+5.10x10° 0.9993 0.10 0.33
il 7 ] P A e 0.50~20.00 ¥=9.90x10"x+5.40x10* 0.9993 0.10 0.33
ZENERR 0.50~20.00 y=3.51x10°x+1.92x10* 0.9992 0.10 0.33
B s 0.50~20.00 y=3.39x10°x+5.57x10* 0.9994 0.10 0.33
SEMETR 0.50~20.00 y=3.32x10°x+4.38x10* 0.9997 0.10 0.33
R R 0.50~20.00 y=3.44x10°x+3.97x10° 0.9992 0.10 0.33
b £ 0.50~20.00 y=1.58x10°x+7.23x10° 0.9997 0.10 0.33
EANTSPUR 0.50~20.00 y=1.28x10°x+5.40x10* 0.9993 0.10 0.33
Wb R 0.50~20.00 y=6.67x10"x+1.12x10* 0.9990 0.10 0.33
e S 0.50~20.00 y=9.38x10*x—1.15x10° 0.9992 0.10 0.33
Bry R 0.50~20.00 y=1.76x10"x—2.59x10? 0.9995 0.10 0.33
Batvb & 0.50~20.00 y=7.61x10*x+2.11x10° 0.9996 0.10 0.33
=% kU 0.50~20.00 y=1.94x10°x+5.72x10° 0.9991 0.10 0.33
JRARYD L 0.50~20.00 y=3.97x10"x+1.69x10° 0.9996 0.10 0.33
Wb A 0.50~20.00 y=4.32x10"x+5.97x10° 0.9997 0.10 0.33
EllEfae 0.50~20.00 ¥=9.03x10"x+7.42x10° 0.9994 0.10 0.33
RILVE 0.50~20.00 y=1.05x10°x+8.59x10° 0.9992 0.10 0.33
TRV A 0.50~20.00 y=1.02x10°x+5.22x10° 0.9992 0.10 0.33
AER 0.50~20.00 ¥=6.59x10"x—1.59x10? 0.9993 0.10 0.33
LIRS 0.50~20.00 y=5.54x10"x+4.82x10° 0.9996 0.10 0.33
e H 0.50~20.00 y=1.09x10*x+3.25% 10> 0.9995 0.10 0.33

#4 XA 36 FPEZG A IAR D KR % 1 (n=6)

Table 4 Recovery and precision of 36 veterinary drugs in

cooked meat (n=6)

0.5 pg/kg 1.0 pg/kg 5.0 pg/kg
WEMFF Wk rSD  FICR  RSD  FICR  RSD
(%) (%) (%) (%) (%) (%)
GNIBEHE  89.3~95.5 0.7~2.4 86.2~97.3 0.2~42 85.8~106.9 0.2~2.2
TG 76.2~89.8 1.3~4.0 72.5~90.6 0.9~3.8 75.5~94.3 13~4.5
WEIATIZE  82.0~93.1 0.8~5.0 85.5~92.9 0.3~2.9 81.2~97.7 0.3~3.5
AEERE 708-8121.2~62 74.4~833 09~46 722~86.9 1.0~5.3
3 45

TSR S SRR A AR 4%
PERIDEAL, SES7 T B P PRI IS | METIRSIS | SRR
R A WIE A 36 TS24 5% B ) v R8O AR (033 -
IR INIT 72 . MERERONE  AK(V i V=8:2)Hd

$2H¢, PRIME HLB [&AHZE R4k, HEJ5TDC BCbn
Mg . 4553, 36 247 0.50~20.00 ng/mL
WO N 5 RAFERMESC R (RP>0.999), J5 B IIBR
o8 0.10 pg/kg, EHFRI R 0.33 ng/kg, 7EHEK
AR EE A ES IS, 36 P24 i i m] A2 AE
70.8%~106.9% Z [f] , #H X} b1 #E it 22 RSD ¥/ F
6.2%. %7 AR BUE | ATALBE T R ERR RS R
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