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WM. AE SRR RE 85% B4R, ACQUITY UPLC HSS T3 {4i4:(100 mmx2.1 mm, 1.8 um)%3
B, 1F B 7 HB %% HL 2 (electrospray ionization, EST)FIZ & 454520 (multiple reaction monitoring, MRM)i#£4 T
K, L ZJE-5 mmol/L ZPREZ+0.1% M R i shAES VRN, JEFTILACOMREE it SR &fife, I,
KPR A 4 R BTH EARE25 5% P TE 0.1~50.0 ng/mL 315 Bl 2R 06 & RAF(r*=0.9957) 4 tH B (limits of
detection, LODs) & 0.05~0.19 pg/kg, & FR (limits of quantification, LOQs)>A 0.17~0.64 pg/kg, [FIE N
61.5%~112.1%, AHXIFRIEN 2= (relative standard deviations, RSDs)/NT2T 16.2%., 518 % LB ERiH, 2
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Determination of 3 kinds of novel veterinary residues in foods of animal
origin by QUEChRES dispersive solid-phase extraction-high performance
liguid chromatography-tandem mass spectrometry

SUN Qian-Ran', LIU Jun', GOU Yuan', LI Yong-Li', SU You-Zhi

(1. Chengdu Customs Technology Center, Chengdu 610041, China; 2. Yining Customs Technology
Center, Yining 835000, China)

ABSTRACT: Objective To develop a method for the determination of 3 kinds of new veterinary drug residues
(ormetoprim, acrinol, and sulfaethoxypyridazine) in food of animal origin by high performance liquid
chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The food of animal origin was extracted
with 85% acetonitrile and separated on an ACQUITY UPLC HSS T3 column (100 mmx2.1 mm, 1.8 pum). The
detection was conducted using positive ion electrospray ionization (ESI) and multiple reaction monitoring (MRM)
mode. The mobile phase gradient elution consisted of acetonitrile and 5 mmol/L ammonium acetate with 0.1% formic

acid, and the matrix-matched external standard method was employed for quantification. Results The optimized
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results showed that the target veterinary residues in the 4 kinds of matrices of beef, chicken, shrimp, and fish

presented a good linear relationship in the range 0.1-50.0 ng/mL (r*=0.9957). The limits of detection (LODs) were

in the range of 0.05-0.19 pg/kg, and the limits of quantification (LOQs) were in the range of 0.17-0.64 pg/kg, the

recoveries were 61.5%—112.1%, and the relative standard deviations (RSDs) were less than or equal to 16.2%.

Conclusion The method is simple, sensitive, and suitable for the rapid screening, qualitative and quantitative

analysis of ormetoprim, acrinol, and sulfacthoxypyridazine in animal-derived foods.

KEY WORDS: high performance liquid chromatography-tandem mass spectrometry; foods of animal origin;

multi-matrix; novel veterinary residues
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EHAER . D, ARTRREHR 0.01 mgke!"; Q)2
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HAERT MRS . EMFR RS ARSLE P LRI E
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RS R, e B S AR HES ] H A e 2 )

il
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Tk e 2, E LA (LT 99.6%, JbaT S Mk A Wik
HBRA ), HIEEAR G 99.9%)  F MLk (4iE 94.6%) (K
HEBT R RL A R WD AR BIE B IR 1,

NG B, LR TRtk 4l, 92 Fisher A w]); H
BR (i al) . B K (3B 20 (WUER T B Ak 2% S A BR A D),
TR BRBREE (MgSO,, ArAfral, b 25 42 Ak 27350 4 PR
D), /R A i S (octadecyl-bonded silica gel, Cig)
(40~63 pm, FIELIESEIPHABRA ), SE5 KR
A Milli-Q A B4 K (74 GBIT 6682—2008 { /3 Hrscis
EHKERRE) —HKER),

1.2 UE5EE

AB Sciex Triple Quad 500 ¥ AH 23 5 B¢ FH X (32
ABSCIEX /A 7]); Nexera X2 i B AR gL (H A 5
B HE);, e BB (0.22 pm, RELARIRA RN,
Milli-Q B 4li/k 2% (3% [E Millipore /A H]); XS205 BlHL Tk
(R 0.0001 g, Hi -HgRR#)-FEFI 24 Fl); 3H20RI B0
HLOT EIBRE A F]); XW-80A BUBEIR IR A5 (1 E HUXT/AR);
Turbovap LV 4= B 8l ¥ 45 & WA (% 2 Biotage A Fl);
ACQUITY UPLC BEH Cjg (150 mmx2.1 mm, 1.7 pm).
ACQUITY UPLC HSS T3 (100 mmx2.1 mm, 1.8 um)(Z[H
Waters A F)).

1.3 ZWIE
1.3.1  ARAERBLH

(bR UERE 5

YA 1 PR IBCES Jbie 2 4R B W8 A E A 0.01 (RS 1 &2
0.0001g)F 10 mL #EM, I IEMHIAEMIFMREC A
2 2 DABC bR ERE £ (1000 pg/mL); R BUR) MLt
WP 1 mL, P RAMEAZE 10 mL, FHlE
FRUERE (10 ng/mL), =20 °C R EOCIR AT H .

i i o EOIE 5t b AR 2 R B A, Y A R A

A1 pg/mL VG bRE TAEWR, 3 B ) a2 Wk R
0.1~50.0 ng/mL MY RASIFRE AR, it HPLC-MS/MS #:ll

(2)75 L7 R 2 25 1

K mIORATAE TARRE L, A 0IA 7 & 3eicr
FAk A PR R TP (AT k) 1.3.2), 50 °CFAKE
BT, AL mL FEEERS, IR, B 0.1
1.0, 2.0, 5.0, 10.0. 20.0 1 50.0 ng/mL FYJEFEVCHE ZHRE A
PR, 0.22 pm JERLE IE, HPLC-MS/MS T%E
132 w7y %k

FREUKE S 2 gORE# 2 0.0001 g) & T 50 mL B PUIR 2
J#i (polytetrafluoroethylene, PTFE)E.LAEH, A 12 mL
85% MK o FEAM IR R 5 min, H K AE 15 min,
10000 r/min 4 °C¥& VR ESL> 5 ming

B EVEBOINAZEAT 100 mg Cig #1000 mg Jo7K MgSOs
A, TER 2 min, 10000 r/min 4 °C¥& 7 550> 5 min,
B WERE 15 mL 3EEAREH, 50 "CTF AR EGT,
HERIAC L mL B, IR IR ERARY), i 0.22 pm JEME,
fit HPLC-MS/MS FAHL4#T .

133 ALEEH

{18 25 1F: ACQUITY UPLC HSS T3 34} (100 mmx
2.1 mm, 1.8 um); %z A NZIE; FhHH B B 5 mmol/L
LR IE0.1% F BRI s 0.3 mL/min; BEEEAFL: 1.0 puL;
FEIRA 40 °C. BREEVERRFEY: 0.01~1.00 min, 90%~40% B;
1.00~4.00 min, 40%~10% B; 4.00~6.00 min, 10% B;
6.00~6.01 min, 10%~90% B; 6.01~8.00 min, 90% B,

JRIE A R HLI5E B T (electro-spray ionization,
ESI+); FflitisX: 2RI, BFmiZsHEE: 5500 V;
B TIRIREE: 450 °C; 4K 50.0 kPa; HBIIIEVT: 50.0 kPa;
RATAR: 30.0 kPa, 3 FPEE 25k B A9 OME (0 - FR IR B
(liquid chromatography-tandem mass spectrometry,
LC-MS/MSYFRIFE 88 F R % S 5% 2.

x1 3FEGKREN CAS S, SFEMEHR

Table 1 CAS, molecular weights, and structural formulae of 3 kinds of veterinary residues

Rl it T v
i I3 YEL44 CAS 5 s o gt
/(ng/mL)B i f/mg "
CH,
CH, 0~
. N.. _NH,
1 LS ormetoprim 6981-18-6 274.14 100.4 “
N
CH, NH,
NH,
e
2 FI L acrinol 6402-23-9 361.39 100.3 H, A
H,0
\HLOH
OH
N# 0\
3 Tl 2 SR TR A R sulfaethoxypyridazine 963-14-4 29433 25 mg % )
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F2 BEEWN. FFLE. BERZEENRE I HEAKXBNREBNERRIESH
Table 2 Retention time and mass spectrometric parameters of 3 kinds of veterinary residues: Ormetoprim, acrinol and
sulfaethoxypyridazine

5 &y {4 B3 15} 5] /min B BB T (m/2) TFEFz) HEFLHLE/V fli 8 <R i /e V

ESI+ 275.0 259.2 120.0 37.0

1 LI5S N 2.28
ESI+ 275.0 123.0 120.0 30.0
- ESI+ 254.0 226.1 135.0 35.0

2 Lt 2.35
ESI+ 254.0 196.9 135.0 45.0
X ESI+ 295.0 156.0 20.0 24.0

3 fith iz 2, 8 FE ks 2.49
ESI+ 295.0 107.8 20.0 35.0

1.4 EFRSEFN

JL %W (matrix effects, ME)[i145 AR (D) ]EH T
REIR i 2% SN B AR AL S 7 B T e 4 2 L T8
H AR AkA 4 1% 0 7 186 50 Bl 4 ) i 12224

ME/%=(§—1]X100% (1)

A A— LR VC bR 4 i RbR, B—U bR
TR R

ASTRIRh 2 Jo A L RN AN ], MEE<O B, DU Sk 3
JEA, 246 6T (BRI 7 L BRSO, B 58 1) [ME|<20% 8,

R RN, R IR AN B3 20%<|ME|<50%HT,

NP EAEIEFUHON ; [ME[>50%I0, SR EE BTN, A HE

1.5 HIFAIE

FrRAERZR M R SCIEX OS B b Fas (15 2],
1 & SciDAVis VERI k22 .

2 HER5SH

2.1 BIEHIERE

AWFFE AT ACQUITY UPLC BEH Cjg (150 mmx
2.1 mm, 1.7 um)F ACQUITY UPLC HSS T3 (100 mmx 2.1 mm,
1.8 pm) 2 FPEGEFNT 3 i B AR B2 1Y/ 30R . 1.7 pm (1)
ACQUITY UPLC BEH C g #8488 N )12 38 F T & R4 it
W 3 P R A AR ), (XS E AR 2 R R A 4 B
BORFEARFIA . HbR B 250k 8 LA B M, 4505

N, TEMFRARZ64F T, R HSS T3 @i L B 8OR IF,

VTR Femi B AL F Cus AR, H R 8BTS .
ACQUITY UPLC HSS T3 A1 [ 2 A2 5 100% /K
WENHFEERN Crg BEMIPO, HE AR B KR TE
WK /N FAEAEY . R, RUFRER T3 @ik
FEAE R 43 At o
22 BB

AHFFE LR A G AP, PL0.1%F R/K .0.2%
FER/K . 5 mmol/L HRE . 5 mmol/L ZFR% . 5 mmol/L
LR EE+0.1% M R K A LS AR COKAR), 4390175 58 AN [R] A AL

AR K AR 4 H B8P0 09 5 B O FIm 0 25 5% . 45 R BoR,
FERIFE BRI R, B I DRIBERE J) ik, H AR
A LB e 230 s A 0 i e A I ], LI TR B A R
RN i £ SR LR TE S B AR AT HUARIS, A5 5 = i)
JO7, AR S AR W B SR — 5 A, K 9.6 & 3l
% 2.3 ¢ cps(PA 10 pg/mL JEAARAE T AR FE S A 1),
H AT HLAHERE 206 o A B2 T LA s3I T8, 4t g
JRFARAE S1, AL E T IM+H] I RO TE A, 38658 i i (228 {3
FILHETE 0.2% R A S5 F B T Hi R o 25 iE ek o i)
NH* A 55 4 PR 5 A i A R IR 8 A, I s/ (i
WAl R B4 P 7 5 mmol/L ZBRER+0. 1% R K &4 F,
ABAZ 5 AR B 3 E AR Ak S e S R, HL Ay B Ak
BT o NI AR5 5 mmol/L ZIR%+0.1% F iRk /N
TSR B KA

2.3 AIRCIEBEZRHMK
23.1 RBUEA 0T

FRBGA T X ZFh 2 25 5% 8 09 1L . H bR H B
8] A T W T AR A T B2 A o sl A £ A R AR O
FIATHEE . 0. IR ZEREEE3Y, ] i R BS 4 R ik
Pt AT BE S MR F AR R 0 R U R B035 361 AR BIR g e 4% 2
E. ZRZER. 0.1%HRNE . 1%ZKZIE. Bl 5 fl
VRN B BOHOR . B 1S5 IR BN, FERIRA IR P 2
1 Ay $ TR0V 5 3 B0 M B 0 A FR IR, T LR 4R L
S JC 1 B B AR A LR o (v B S8 bR RLR L, AR R
R ARG . T X T AT H AR 5 ) 4R B SRt B
AR, R4 ARG LR LR E . SR AT g
JE LR CTEE R PRBORT, HERVEAR M5 kA H Ak, 5
FURBUICRAE, /e A B Bkt F RS BGE
ZHINEIT, FRAR K 22 8 20 5% 8 19 DR B8 i 21 v
flEPELr . BB, BEEUITE R (I IFA RO s 2 i it B
PRI B R R IR AE A LI R Al A, PR
T O AGE R Ak, R > 2 A DA R e T
ARG PUHARF S AREERT T 80%. 85%. 90%.
95%ZIE I ER AR (B 2), 4R BIR 85% LI TEA WA
FE T AT E AR A A O, TR S e 4 Ak
A ] LR i A AR L) IR AR Y e A e B 85%
S AKAE A BB
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Fig.1 Optimisation of the effects of 5 kinds of extraction solvents on the recoveries of target veterinary residues (n=6)
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Fig.2 Effects of different ratios of acetonitrile on the recoveries of 3 kinds of veterinary residues (n=6)
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232 FlemrReyid s A E ek
YIRS E A, KRRV ks 2w &
WS ZE B S, an 2R B 42 AR 2 1E i A 0 R A AR IR,
KBl 25 S BOCRGE 1, e A5 22 B B Ui Fn
BTG 5 AT AR . QUECKERS (A, 1E%
Tl B TR P 3 AR RE A IR AR, ) P R SR SRR T
FE A AR R DGR EIBR 22 i B Y, BAEAER R |
W . RIS RERS . TR S S B, A
T QuEChERS AR E FZALHE Cis. N-HEEL
e HE IS [N-(n-propyl)ethylenediamine, PSA]. Jo/K iz
BE(MgS0,) . £ 24k 7% B (graphitised carbon black, GCB),
PSA FEATEBRANER . A RMEBETF, Cis MXTHER
YA RS A R, TSR RIMESERERELEY
FREH TR, GCB £ 2 F TR bt (o F 2 i, %18
SRR LA @ F, PSA ZHAFHEYIEEE R
R 25 5% B Ay BTRE S ) A BRANG AL, ARBFSEIEIR C FITG
IKBRBRBEAE J Al F), IR RS T . T4
HARI BT, M4, SR, R, A rp s B
K 10 ng/mL ARG, %% 40, 60, 80, 100,
120 mg CigBf 3 -5k B 1 Il S bR, APt
6 AT, 4 FILBASF4 IR LA 3. 24 Ci5 4 100 mg
B, & BARIAE 4 Fi LT BISCR ARG ROR B
IK A AE S BEAR e 48 ¥ [, QUEChERS TR R EURE T,
W EE TR I ASR, DR SR AR 2 £ A
VR, IS AU A 25 B, AR A AT HLARY
OYES, I A UK S Y AP ICK MeSOs
YERBUKER, HOUE S SR, 76 1000 mg JoKARBREER 7%

A ——40mgC,,
~ —5—60mgC

110 #— 80 mgczz

100 | —&— 100 mg C,
N 90 120 mg C ¢ .
M- 80 2
= 70 F E S
=

60 7

50 |-

40 1 1 1

S R N 7 -1 Y e T
I 24
C 110 - —8—40mg C ¢
—F—60mg C ¢

_ 100 —e—80mgC,
§ 90 =& 100mgC
gs- g0 L 120 mg C, :
70

60

50

40 . . .

PR R L S S
NG=E]

T, 85% I AKAE R EUE I AT LATA B i K IR B,
[ BHf T Jo S R4, T LAAE 0040 4 8 R 1)
2.4 ERYMN

FLELBRGGA). BERCEER), KA IR
FUSESE, DAV RS I E AR AE AN R] 7 b 230 14 5 o 2400
k3 Fis, BEsWE 4 FhILRR b4 2 B0 5L Bk
(ME<0), BEIARAMFIFIEEFA . XSGR, HEE, EF 4 Fh
F S50 R B R R ROV (ME>50%); B i £, 48 ik mk i
T 4= PRRT I o 22 B op 85 5L 5 8500 (20%<|ME|<50%), 7E
X PR 8 P R U SR SR BE AN (ME[>50%) . BRI L5 1R
S S P B T 0 52 2, AN R 5 DG B v
MR ARk E i, PLED ME SES2PRffe i e i3k, 1
I R
2.5 ZMSeE. KU IRFIE =R

R 0 A 1 S 30 25 A RRA T 2 57 9 T A 2R M L
TR W BRAE ERR . SR 1.3.1 Bl 0.1, 1.0, 2.0,
5.0, 10.0, 20.0 1 50.0 ng/mL MR G RIIEFbRE LR
R, BEARFR(X, ng/mL) AT BT, AARFRCY) il
VTR, 22t 3 i EI AR 25k B AR I 26, S5 5R ILER 4.
7E.0.1~50.0 ng/mL JEREEP, TAERMZAHSE RS (DN 0.9957~
0.9989, M RIFMLMERFR . BIRMEKE N 0.05~
0.19 pg/kg(K HHFR)BT, 3 Bl H AR-E2 5% B 2 7 451 L3R
T3, R BREER, MR 0.17~0.64 pg/kg(E &
RO, 3 Fl H AR 205, BB B T HE e LS R T 10, W S
FREK , X0, 2 a5 R B E I T E A& A2 5 25
FHRREEER,

—8—40mg C ¢

110 [ —5—60mg Cy
100 f —#—80mgC;
| —&—100mgC,
= % 120mg C,,
M o80 -
X
= L — /ﬁ
= 70 RN e
60 F N f//
50 F Z
40 L L L
BWIEEM R 2 AR
Al &2
110 - —8—40mg C ¢
—F—=60mg C ¢
100 - —s—g0mgcC,,
c\\° 90 r =&—100mgC,
M go L 120 mg C *
=
= 70t .
60 -
50 F
40

PRt B2 Ak
I ¥ 2

B

3 ORIFIC kAR F B X 3 H AR 2 5% B RIS 1Y 520 (n=6)
Fig.3 Effects of different C,5 powder dosages on the recovery of 3 kinds of target veterinary residues (n=6)
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Table 3 Solvent curve equation, matrix curve equation, and matrix effects for 4 kinds of matrices

Hbr¥) i sl FER JE 5 il 48 T e ME/%
41 Y=1.87¢*X+4.86¢* —74.14
PP Vo7 236548 76ct XA Y=1.02¢*X+2.09¢* -85.89
R Y=1.07¢*X+3.48¢" -85.20
A Y=1.28¢*X+1.02¢* —65.83
47 Y=5.17¢*X+1.38¢° -50.76
FUL V1 056X 386" PETA| Y=2.64¢*X+5.45¢* ~74.86
L Y=4.46¢*X+3.61¢" -57.52
R Y=2.47¢*X+2.7¢* -87.80
44 Y=2.83¢*X+3.28¢° —48.36
Tl 2 A I AR Y=5.48¢*X+1.33¢° Xgl%\] Yo2:41%2.00¢ 602
L Y=3.67¢*X+2 86¢" -33.03
i y=2.05e"X+1.72¢* —62.59
F4 3SHEARBEFRERTHERMLEMEIESH
Table 4 Matrix curves, and validation parameters of 3 kinds of veterinary residues in different matrices
SR K EFk SR i .2 e N o i R ERR KBRS EEE
/(ng/mL) /(ng/mL) /(ng/mL)  /(ng/kg) /(ng/kg)
LS ¥IN Y=1.87¢*X+4.86¢* 0.9981 0.1~50.0 0.16 0.54 0.08 0.27
4R Lk Y=5.17¢*X+1.38¢° 0.9972 0.1~50.0 0.10 0.33 0.05 0.17
T e 2 SR SR A R Y=2.83¢*X+3.28¢° 0.9980 0.1~50.0 0.25 0.86 0.13 0.43
LIS SL¥IN Y=1.02¢*X+2.09¢* 0.9976 0.1~50.0 0.12 0.42 0.06 0.21
P FI L Y=2.64¢*X+5.45¢" 0.9960 0.1~50.0 0.32 1.07 0.16 0.54
T e £ SR LA g Y=2.41e*X+2.00¢* 0.9986 0.1~50.0 0.38 1.27 0.19 0.64
LIS SUYIN Y=1.07¢*X+3.48¢* 0.9989 0.1~50.0 0.18 0.60 0.09 0.30
R Lk Y=4.46¢*X+3.61¢* 0.9957 0.1~50.0 0.16 0.56 0.08 0.28
T 2 S S mp g Y=3.67¢*X+2.86¢* 0.9963 0.1~50.0 0.27 0.93 0.14 0.47
LESL¥IN Y=1.28¢*X+1.02¢* 0.9973 0.1~50.0 0.14 0.45 0.07 0.23
o F L Y=2.47¢*X+2.70¢* 0.9960 0.1~50.0 0.19 0.63 0.10 0.32
T iz 2 SR Sk ks Y=2.05¢*X+1.72¢* 0.9982 0.1~50.0 0.14 0.46 0.07 0.23

2.6 FEREBIWEFGEEE
AR LAZ AR R AR, WF, P R ST, fif

FREENT 0 R o LA T s 0 I e s2 58, DATEAS %07 1k
FEDIE 3l bR 2] 0 eI B FIAS 2 B . PRI TR ) oo o
SE TN B bR 245 B A e e ke B B A, S AR A R E
FE SN F R FLit e T AR A T A RREEH 0.01 mg/kg; &
T i Hp B 2t Rk B PR & (maximum residue limit, MRL)
b ATV AT i e 2 AR TR A R B 5 AR A1 1 A
Ml 2y B A FIBR 20 0.01 mg/kg; B3 MAERE
1 A FE P BR A  0.1 me/kg, BAE KRR, TERES
AFFNA 10, 20, 50 ng/mL 3 MINFRKE, &R KE
BWEIR 6 X, IMrkE R, 453 5 Fos, 78 3 M
PR S I, A-rh 3 Fh E bR 2558 B Y R A 1
67.1%~104.9%, RSDs N 3.9%~14.7%; XA 3 Fit H b
2% BE By [ AT TE 61.5%~73.3%, RSDs i 7.5%~14.9%;

I 3 %0 B bR 25k B 0 TSR35 7 69.0%~112.1%, RSDs
K 2.7%~13.3%; R 3 FF EH RS 255k B 0 SR 1
62.3%~82.1%, RSDs 1 2.1%~16.2%., 77 1= HIHR 55 B FIUER
FERLT, $54r GB/T 27404—2008( 5236 2% B #5330 &
n ARG ) SR, RTLATH 2 H 8 MBS AR T sh i IR
PEE S B bR 2 5% B R I 3K
27 SHEMBIARIEE

HATXTF 3 FiE 2558 i 0ok iy i 7 &P oE S0
/b, PARK 2557 H] LC-MS/MS K5 P v i ) ML (2
WA 5 ng/g, HI RSDs<30.2%), AHFFEHA B H R
WU, HREMERE. FAIS WA LC-MS/MS Al i
RERI i R Rl P AR I R R SR AR, A5 W RE R PR
100 ng/g, ASIFGT I &M PRAE f A rpa] DLk B0 AR Y
R, I [RINEE T2 AL X8 P R A B S bk G
NUNES £:595% Fif QUEChERS 45 4 IR €033 - DU B AT AT IS
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Table S RSDs and mean recoveries of 3 kinds of target veterinary residues at different spiked levels (n=6)
oy AR B A I VT L} i1 A
FE/ng/lL)  Wig#/%  RSDs/%  BEHE/%  RSDs/%  ER%  RSDs/%  BHEE/%  RSD/s%
10 77.3 14.1 73.3 12.2 72.8 11.6 68.3 13.8
L eSS 20 70.9 13.0 70.9 7.9 80.9 9.3 64.6 15.0
50 77.4 5.3 67.9 7.7 75.9 6.5 72.9 9.6
10 69.0 10.2 61.5 14.9 69.0 12.7 62.3 16.2
H Mk 20 67.1 14.7 62.1 12.9 77.1 13.3 77.1 12.4
50 78.9 3.9 64.9 11.3 75.4 7.0 70.4 6.1
10 78.5 8.1 71.0 10.2 86.0 10.1 68.5 6.7
Ml 2 S A
ks 20 84.6 8.7 65.9 13.0 112.1 9.8 82.1 8.3
50 104.9 10.6 64.4 7.5 80.9 2.7 75.4 2.1
e A BRI 22 (relative standard deviations, RSDs).
l‘lﬂ ﬁigﬂiﬁgﬁﬁ} EHEEQH“ FF'ﬁﬁi MHi‘ % FnH ﬁ%% E/‘ﬂiﬁ ?HE ':F' ) rational use of veterinary drugs especially antimicrobials and

HEp: 2 AEERIR N 5 ng/g, RSDs<9.4%, HHHLZF,
AT R A AT B, B ARG A B R
ZRIER, AT RE . &5 BT, AR
RYAINE salllpiRr R i S/ NN AW S 1 1) 2 U S
WrIEAE B b M T R AT R
2.8  SERREE I

{6 FHHR H 19 HPLC-MS/MS i3 [ 24 H i 371 40 tEVC
SNPIEE S TR, ForhE A (10 Hit) . BIA(10 ).
KF= AR (20 Hib), HARPIXIARKH

3 & 1

ARG T QUEChRES 438 [ AHA£ L 454 HPLC-
MS/MS {52 ShP IR IE S S 3 o R 2 5% 81 (R
W, LT L EETRCER . AGA L ER, a3 R
PAZGBR R BRI . Sl RS BRI L ek
KA SFM R, 3 F HAR LS 14 0.1~50.0 ng/mL
RN C R RIF(r?=0.9957), 1F 4 FhELd, SE34mE
WK 61.5%~112.1%, RSDs < 16.2%. 1% )7 LHRVERIE . M
i, RO, W ZIER IR SRR L . B 2R
FEMEWE | BASE AR A4 SREIBCRIIN 52 B0 T AT SE A BE A S R
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