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Determination of veterinary drug residues in prepackaged animal and
poultry meat products by ultra performance liquid chromatography-tandem
mass spectrometry

LIU Yu'", YU Li', LI Xiao-Dong', ZHANG Tong', JIANG Ling-Ling', JIN Yan', JIANG Li', LI Zhi-Yuan®

(1. Shenyang Customs Technology Center, Shenyang 110016, China;
2. Shanghai AB Sciex Analytical Instrument Trading Co., Ltd, Shanghai 100015, China)

ABSTRACT: Objective To establish a method for the determination of 54 kinds of veterinary drug residues in
prepackaged animal and poultry meat products by ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Methods The samples were extracted by formic acid and acetonitrile, purified by
Oasis PRIME HLB solid phase extraction column, separated with BEH C;3 chromatographic column for gradient
elution using methanol and 0.1% formic acid aqueous solution as mobile phase, ionized by electrospray positive ion
mode, and quantified by external standard method. Results The 54 compounds showed good linear relationships in
the range of 0.5-50 ng/mL, the correlation coefficients were all greater than 0.990, the limits of detection were
0.03-3.51 pg/kg, the recovery rates were 61.4%-97.4%, and the relative standard deviations were 4.5%—13.3%.
Conclusion The method is simple and stable, and suitable for the simultaneous qualitative and quantitative analysis
of 54 kinds of veterinary drug residues in prepackaged animal and poultry meat products.
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1 3|

T3 % & Wil R AT H RS R E RN %
Mo B AW B i A 5 B R R i
PE, XTI E s P TR AR T I s R
I FIRTT BB 0 H v, S8 2 TR E &R
FH ) — S SR, (H 25 BN G SN RO ST TE A Y
IREG I S BT S A i B B & AR, R LU B iy =X
HEANM, fad N A7 SR o i s m
WK . AREBI S 2 0, KM R AR R ™ AR
I E 5 M, TR AL R T 26 A o 2 R R e L
AEEE L.

TERE i A 7 T, A2 5800 [ AR 22 U AR 2 2, HL
RABEE R H—PIALB W HEATH I, Oasis PRIME HLB
514 2 BORE Dy 3 o B e ik X, AT EAL . P BRI
LW, FEA AT XS RE T . WEAE SR I B A MR AT Y B AR
YER, PR RIE & A6l A s b 22, JFHER T2
5% BA A BRI FR A G I TRAR 2 T - H IR T T G U
B E YR, K Z R £ I W (multiple-r
eaction monitoring, MRM)fFH 7 K1), Bl 55+
= 2 b R R B8 I ) SR g vk, (HLAT T R A AR B 1 2
T AR R A 2 RN W -E SR P R R
(information-dependent acquisition, IDA)-3¥ 3%+ & F 41
f#i(enhanced product ion scan, EPD)F =, T
TR B xS e, T HE— 2 X A A W HEA T A E,
I H A 8RR R TIEE, BR AT a8k G BH R S A
MATSEBERTAE A Y 54 FhAbG P01 T 0 A RN E =R IR
ST, A HE I AR T RS %

2 MHEREE

2.1 X5

ACQUITY™ 8 S0 (i (3 [E Waters A #]);
AB Sciex Qtrap 5500 = T PUMFF-Ze ik 2 7B A
T (3 E AB A H]); AE163 HL T4 BT K- (B - Mettler A /));
SK-1 HRIFE ST 25 (E R EFH3E 1T FRAF]); MG-2200 Ak
1% (& E EYELA A Al); Z36HK 3 8.0 HL (1 [E Hermle 2
w]); Milli-Q 47K HL(3E E Millipore 23 H]).

Hig, 5. WEE(EEaiEE Sigma A Al); ARifEdh:
FEhe . HuVaPE . RIS AR, REReRK . 3-F JEmsEmE 4%
bk, V0T REEE . FAEME . SEBRE . RERCRELE | f e
M HbISREE | RGO E . R, MR R . R AL,
KR WEYE . SRR BRI . AN
WE ., R AE . WP ERE. +EBE. UNE. &8
H.OMmNER, Baee, BiRV A, mREwE ., Kz
B, HriE i, TR IR . XUV R B HER

il

TRME | BRIRTRME T ) B SR | R | g
ALk G L FUORBKME | EABEEER . LA PUARGA
M JRORTRME PP SRR EATR SRR . DNTREAEN . DR
PEbk, HRE G. MM, "N HHEER. LBET 54
FEZ5(100 pg/mL, RKEFT/REFHA RAF).

Oasis PRiIME HLB [E|#H#5 BUH:(200 mg, 6 mL). Cig [
AIZEBUHE (500 mg, 6 mL)(3[E Waters 23 w]); 0.22 pm JEE
eI, dbstil SR A BRA |

SRR SR e, R R YR Sy R T R T 19 96 % B
YIS, WAL B XS EEE . XOIHEREA .
22 ELWHE
22,1 HmETaE

HERFREURE L 5.00 gCREH 2 0.01 gt B T 50 mL #
BUE H, A 20 mL 1% R G /KR (80% i, 20%
IK), TER R A F IR IE 3 min, LX 5000 r/min 5.0 5min,
43R FIE Wt Oasis PRIME HLB [EAHZE BG4 fk, WiEE4>
TRVEMIR 40 CHMA TR ZET, FIIA 1.0 mL 20%A9H
WK VR A, 3 0.22 pm JEARE, AEIROAR €335 ER I T
FEASAGI
222 BBELEH

(Ot 4

o 3% 4 : Waters Acquity UPLC BEH Cs #
(100 mm=2.1 mm, 1.7 pm); KR 40 °C; HEREAFH: 5 uL;
P 0.3 mL/min; JRBHHH: A MM 0.1% FERKEE, B H
N, BREEVERG: 246 B AN 5% HEE; 1~ 10 min, B 4
BREEASLF] 40%; 10 ~ 15 min, B MBS AR N 95%; 15 ~
18 min, B AHZESF 95%; 18 ~ 18.1 min, B #6254k K 5%,
£+ Smin,

Q)i 5%

HL B3 BSIH; iS5 HLR: 5500 V; %4k (gas 1)k
J1: 50 psi; KA R (curtain gas)ii & 30 psi; FEIINIAR
(gas 2)i & 60 psi; BFIRIEEE: 600 °C; Al == H I HE JE:
11 V; #iE: MRM-IDA-EPL, il (1) 54 Fh2i# i
SR 1,

3 HREHR

3.1 ARG EMA

ATIERHIR 54 FOAFRMER25Y), TEARZ L
M, SeB 88 THRIBUAFIAN S | BEIUE A L 1) 55 1 3%
SHEBGICR A, ZIH 20 mL 1% B R 215 KR i
(80%ZNE, 20%7K), FEBUACRALT; ¥ ML) 0%
M, AT Oasis PRIME HLB [ AHAEHUR: | C g 1A 2E BURE
AT, RILZ Oasis PRIME HLB [ AHAE UL IS
AW BT TR R, FLRE R BRI T
oo AIRIATALFR 2 R s B L 3% 2.
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3.2 (UESEEHMmK
3.2.1 &E&tRegtie

ERTHE—HR, HlE—2RE. 2FE—HYR. 2
E— RGN I A &AL G I oy B s L, 2SRRI
A P AE R B H R R sl AH 9 25 R G R0 o O {458,
DRI AG AT, PR S e B 0. 1% FF IR /K VS WA M i
BliAH, 54 FE 2 sk LA 1.
322 SRR

BE il B A 0.5 pg/mL WAL AP it B A UERE, 4%
FIAHN B F . FET, AR RiEERE SR
TESEL, 7 MRM 5k X 54 Rl & Wrn e dh 2K [l i
FEH RS0 T 0 S gEAT BPL 385 T8 T3, SRR H
TR R AL A PR S R T, R R
Bk SHnE 1.

3.3 SRAHEERTEN
33.1 ZKMHXER

14 54 FY IR AR IEB IR B RFERES 0.5, 2.0, 5.0,
20, 50 ng/mL, ZHItruEpZE, 1A IS S AT . 4
BRI 54 FZEYITE 0.5 ~ 50 ng/mL 30 Bl A 2 B0 BL Sy 2 vk
KR, MXRBMNHIKT 0990, W% 3,

332 FEOREEAMAE

MRHE(FE T HL S/N=3 T35 7 ek A PR, 54 Fh 8245 9 46
9 0.03 ~3.51 ng/kg, W3 3,

Phzs & RN RE S, HIESAN 1.00 5.0, 10 pg/kg 3
A 54 B2 YRRRR, SRR, % EARSIER
FrRIEATINE, HARIACEEENE 5 MRER, RS
2 XA TR B R AE G P A R 24 4 1) S 5 e g
K 61.4% ~ 97.4%, FHXTHRUEMmZE R 4.5% ~ 13.3%, WL3% 3.

7.0e6
6.5¢6
6.0¢6
5.5¢6
5.0e6 A
4.5¢6
g 4.0e6
2 3se6} U
= 3.0e6F ‘
2.5e6 F )
2.0e6 \
1.5e6 | /\‘
1.0e6
soest || ) ){Aﬂﬁf“
0.0 A ) A A
00 1.0 2.0 3.0 40 50 60 7.0 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0
fi5f (&) /min
Bl 1 54 Fpeaging i
Fig.1 Chromatograms of 54 kinds of veterinary drugs
T3 FEZFWEHRE
Table 3 Methodology validation data
gty LR OTSIRUCR MRS sz gany MR OTREMCR e mos 00 btz
I(ng/kg) 1% 1% /(ug/kg) 1%
e 2.14 89.7 7.6 0.997 TR e 0.04 79.6 8.5 0.998
Ho PGP 0.09 66.2 7.3 0.996 Ritivh 2 0.03 71.1 45 0.995
FIEL AR 0.08 80.4 8.1 0.996  TEMRFEBEYE  0.09 82.8 6.2 0.996
itk Jie B 0.08 70.6 6.2 0.995  EmZEME  0.03 67.5 8.9 0.994
3-FF R Ak -
N 0.06 82.7 7.5 0.997 BT 0.21 73.6 7.1 0.998
2-RIR
A bR 0.06 82.3 9.2 0.994  TEMEFEEME  0.16 81.7 6.6 0.998
VBT R 0.03 80.8 10.6 0.993 WD 2 0.23 83.5 5.9 0.991
FH i e 0.05 86.9 13.3 0.999 T i 2 0.06 84.7 7.1 0.995
e ER Y 0.15 65.5 10.7 0.993 IR A I 0.04 65.4 4.7 0.992
il g i 0.10 62.5 6.6 0.994 BRIk 0.07 88.9 8.3 0.991




%520 X, S R OB (- R R B A A TG B A o v 2 2 R B 7253
gR3

oy BRECRECR AR oy gy R Rk HTIRRIE

/(ng/kg) 1% TR2%/% /(pg/kg) 1% TWZ/%

Tk g g 0.07 62.2 7.0 0.999 TR AL E 013 78.4 7.8 0.998
b S Firg e 0.04 84.2 7.7 0.993 i Je A e e 0.07 78.5 6.9 0.996
Tk P it e 0.07 67.1 8.8 0.998 Tk g I bl 0.09 96.8 8.4 0.993
g 0.04 83.8 12.4 0.996 SR s 0.05 97.4 5.2 0.996
AR 0.03 70.7 103 0.995 FH 2R DR nee 0.06 64.8 6.9 0.998
YU TRUES 0.20 85.5 119 0.994 HAER 0.40 64.9 4.6 0.994
IBFID BR 0.06 82.6 6.4 0.994 PRt 0.12 76.5 6.8 0.993
R R 0.18 64.6 5.0 0.993 o] 245 3 s 0.10 85.1 9.0 0.993
E= R 0.03 74.4 9.0 0.995 BA% S L 0.22 64.3 10.5 0.990
Tl W L RE 0,03 77.6 73 0.997 HH 22 i 0.09 69.6 7.6 0.997
WHT R 0.47 96.4 6.4 0.997 i T e 1t 25 0.14 74.4 7.5 0.995
R AL 0.04 81.7 10.5 0.994 TR S 11 0.10 76.8 8.6 0.996
ik i FH 4 Ik 1 0.14 84.3 8.1 0.995 IR P R 2.69 61.5 8.9 0.997
+HR 0.16 95.4 8.5 0.994 HFREG 1.71 61.4 11.5 0.990
PUIRE 0.12 78.9 4.7 0.998 SPGB 3.51 61.5 8.9 0.995
LHER 0.30 81.4 9.9 0.995 HRNERR 0.20 67.8 7.8 0.996
AR 0.15 77.6 72 0.993 KAEF 0.15 83.3 7.6 0.997

3.4 SCERAESIEM

XTI 30 2RV URE & & AT R 54 BhE 2T
TRATAGIN, FEFEES PR R e 2 B 5.2 pg/kg, HARME
*(‘:zl lo

4 &

K H Oasis PRIME HLB [#] A %€ BUH: A% Hiy 4b B 7 7%,
X} R ZH 2P Il Ze ity BRI I Rl s 31 30 a2 s A RO,
MRM-IDA-EPI FAHfiE A 0, 78 A HIARE 5t 1 1% [ v,
ML IDA BIE M @352 B Zhilt 1 TSR 725 T4, M
BERLE YR R TSR, 5% AR 0%
FEIHEAT HOXT, T E— 28 % L E A T 0 40 AT, 7T A5 2308
R B AR Sl RS O AT g LAt sh M s i b 245
FR BRI, ARAT R MR T B 2% 3 o A 2 A I A AR
MERR, AT LB —EF0EAE 54 Fh2 W RO AT | B IE K E
30T AT FRARAGIN B AR, M R B4 TREIRCR, AH
BT B S TR R R AR S B, (R R EA

S 3k

[1] REsk, A4ELr, pbest, 45, PRl oh 24405k B2 XUR DX P ESR (1], B
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