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# OE: BN 7B E SO 3% - B DU B AT T 3% (ultra performance liquid chromatography-quadrupole mass
spectrometer, UPLC-QDa)[R] il 58 Wik K BR W5 33 (kb2 | B 2RI sh300 AR IR N RS ) 25 24 % 1 AR 4G
Jrikc A REMEOKIER Y HUG VA 3%V V)RR SRR B, B0 5 E 3 HUT PRIME HLB [ A A€ HURE
feIEBWek4dn, KM 0.1% M BR7K I (A) I G (BYYE A i S AR HEATAR BE BRI, AR S+ W DA x4~ H
b W i B AT I A3 B SESR 33 FHEATER AR BT BN C R RIF, FXCREOYKT 0991,
33 FPEZGTE 2 AL AP AGINEREIACEH 59.4%~108.5%, FHXTARUEIRZE (relative standard deviation, RSD)H
1.68%~13.70%(n=6), & i FR(S/N=3, limits of detection, LOD)FI5E £ R (S/N=10, limits of quantification, LOQ)%}
49 0.06~4.66 pg/kg Al 0.19~23.68 pg/kg. G XA REERT L, SRIBE R, & TUH RIRUIAE 4l o Z 7
PRI
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Determination of 33 kinds of veterinary drugs residues in milk powder and
yogurt by ultra performance liquid chromatography-quadrupole
mass spectrometry

HEI Zhen-Zhen, LI Li, LI Shuo, WANG Gang-Li", CAO Jin"

(National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To establish a method for determination of the residues of 33 kinds of veterinary drugs
(benzimidazoles, S-adrenergic receptors and macrolides) in milk powder and yogurt by ultra performance liquid
chromatography-quadrupole mass spectrometry (UPLC-QDa). Methods The samples were dissolved in water and
then extracted by ultrasonic with acetonitrile containing 3% formic acid (V7). After the purification with solid phase
extraction, the sample solutions were separated on a reversed phase using a gradient elution program of 0.1% formic
acid aqueous solution (A) and acetonitrile solution (B). The selected ion monitoring mode was used to monitor and
analyze the quantitative ions of each target compound. Results The 33 kinds of veterinary drugs had good linear

relationships in their concentration range, with correlation coefficient were higher than 0.991. The recoveries at 3
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spiked levels in 2 type of 33 samples were 59.4%-108.5%, with the relative standard deviations of 1.68%-13.70%
(n=6). The limits of detection(LOD, S/N=3)and the limits of quantification(LOQ, S/N=10) were 0.06-4.66 pg/kg and

0.19-23.68 pg/kg, respectively. Conclusion

This method is rapid, simple, sensitive, which suitable for the

determination of the 33 veterinary drugs in milk powder and yogurt.

KEY WORDS: quadrupole mass spectrometer; PRIME HLB solid phase extraction; veterinary drugs residues;

imidazoles; milk powder; yogurt
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W) 22 fef P v SR AORE | vl i LIS VS )T I R,
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B AZ S RIS ER B2y T T AR
e ZRIRIRGLIRYY, (RIS A 0 A & 5
M. HEEE . ODIEREMSEA RN, KIsh RS A
IR RS A K fEE . fE&E SR i, XL e
XTI I6 T S K FE A B RAE L, WF5E 0T R Bk G Al
B 5 SR R A AR AT o ST R i T i Bk
FHALER AN AR 5 5%, XTHRAE N BL R &, K6 D0 AR 458 v,
AERTF R TG €0 1% BT e AN AR, AR/ N UL BT 1A
AT RAR, BRI, didrRanfaifE, EARRE &k
B v R AR TR A, AT DAV A 5k {8 B A DLl 15 &
o ) B 2 I LA K T i i e . H AL
TROAH €00 33 ER /N 3 S BOGHIR R R L) AR AG
A SCHRRE . AR IR B I R B2 R a3k,

LS B AR RS RR W N S, L T AR IR
MR IRYEN PRIME [EAHZEIBOH LIS, {8 A WROAE (%
I B DU AT 5 3% (quadrupole mass spectrometer, QDa)Xif
Forp 20 FORIFRKMESE 9 B B-SZ ARSI 4 TR IR AR
a4k 33 FhE 2G5 AT IR IR AT R TV, RO R
fERE, REUER, MRS, & ATy &Ry
R 22 B 2 () SRR BT 2, R Sl — Tl i B AG I F BE 1)
A ITHNFE . ARSI R0 X — B A, TR AR
W5 R AR S 2 R R R vk, B AR B BN L AR
BA PSS T B R Z S B h, B LY R Er
N FHZE, $2m A K.

2 MH5REE

2.1 U AR SHR

ACQUITY UPLC H-Class #8 &30 AH (il -QDa JFitk
(%H Waters A7), CF 16RXI /i # ¥ V5 & .0 HL(H 4
HITCHI /A H]); XHF-D i BeTR A (T 872 A YR iy
AR F]; MGS-2200 Z SR TR R IR A F]) o

HEs, 2RISR, ME Merk 2AH); FRR(RIGAL,
%[ Fluka /A H]); OASIS PRIME HLB [EFHZERAE(6 cc
200 mg, 3E[E Waters A7),

SEBRFE SRR KRS R B 24 e T
22 EWHE
22,1 RAAFEE IR BLH

W T B SR SR A BRAS R 20 Rl 5528 5 kg
IR A FRUEY BT (100 pg/mL). 9 Ff p-S2 R FI2IR&
FrUEY) IR W (100 ug/mL), 4 FhRIF N EESRAARMEY) TR
V(100 pg/mL).

BB EC LR 3 AR UER K 0.5 mL, F Z ISR RERC
TR EE LN 10 pg/mL (IR PRERE &, K HicE T
—18 °CR#BEEIRAT, ARUR 1 A~H o HHRTEGH IR E
WG KR EAFWRER 33 PR AR R
222 HRmwaE

WO RESD: PRI RE SR 2 10 g, FHIE RER/ICOK %
fife, TRHAEEFEFMKE 20 mL, FE4MRAIR MR
B4 mL F 50 mL 8.0 H, IIA 10 mL & 3%((V: V) H IR
Rk O, WRHEMHIRS], M HEE 20 min J5 LA 8000 r/min



3056 B il 2 A iR A I A 4

%10 &

HIFEE . IR 10 °CTF .0 8 min, BUETEHEW 4 mL i
Oasis PRIME HLB [BAHZEHUE, % AARE 1 /AP A3
o B 3mL BT 15 mL 2.0, 50 °)CKIBH TR
[ FEERELET, PIRAHERE 1 mL, BWiERY
1 min, FERZE0.22 pm BEAE L 8 5 HEVBOR €233 - HR BG4
E o

FRAFE AL FREGRWIFEARZT 4 g T 50 mL B0,
HEMA 10 mL & 3%(0V: V)RR ZIE, WiEs),
[ A TR I 1A
223 RABEHE-FRAELM

(1) Bk

%4 ACQUITY BEH C#E(100 mmx2.1 mm, 1.7 pm)
FEdRL: 30 °C; EREZRHIRAS: 10 °C; #EREAFH: 5 pL; JHimk:
0.3 mL/min; AT A K84 0.1%(V: ) H R KIE W, B # R4
NG URENEW: BB O SR K=11:1:1(V: V),

B 2 0~3 min: 10%B; 3~8 min: 10%B-30%B; 8~11 min:

100%B-10%B; 19.1~25 min: 10%B.

(2) Fuiksc

B B IR, A L B TR T
Wil (selective ion monitor, SIMRZ; F414E HLE: 0.8 kV;
HEFLELIE: 15 V; SRERSRR: S Hz. 33 R 2 i Of i ] |
EREFHEIESHLE 1.

3 HER5HH

3.1 LC-MS &H4mfaE

AR K 3 238 33 P2y B /NI A, JE
LEMZE SRR, AR LA AT S TR AT U,
HEARSZEEXT LT Waters 22 B RS AH R R A28/ R 1.7 pm
HAYA R PR GRS, /352 ACQUITY UPLC BEH
Cis#:F1 ACQUITY UPLC CSH C g, 458 &3 CSH C5
FEXT H AR T IR 2 (i 7 B SBAIS T 55 — B354 2 1 N5
T RIS B R R AR iRk i L B 5 4= s Jo ik o1

30%B-20%B; 11~14 min: 20%B-50%B; 14~17 min:
50%B-100%B; 17~19 min: 100%B; 19~19.1 min: B, AHTEM S, FIE ] BEH Cs it
®1 BHBANRLESH
Table 1 MS parameters of the 33 kinds of veterinary drugs
s lacgy] R B A ] /min ERET TS liaegy] 1% ¥4 15 ] /min BT
1 E RSN 1.37 119.1 18 Wi 28 S5 A A, 8.79 298.3
2 FrES 1.74 262.3 19 7 PR R e 8.48 170.1
3 T BR AR A AR 1.77 226.1 20 S H IR IR A 8.94 238.2
4 T e AR B 1.79 240.1 21 AR 8.97 367.1
5 2- BRI e 2.29 134.1 22 IBE R K 1o i 9.11 303.3
6 2 F B F A s 2.26 158.1 23 PRI R K 9.22 298.3
7 ZHIR B 2.75 142.1 24 AR IR ER 9.34 368.2
8 (RS2 3.52 2343 25 IR AR 9.40 311.7
9 ZRA 4.00 164.1 26 2- BT e 9.41 256.2
10 WIE A I 475 202.2 27 IR R E R 9.73 426.0
11 B 24 K e -2 - 58 ST 5.01 240.2 28 FF R TR 13.58 3323
12 ENCZNIIE 3 5.54 407.5 29 R Dk 13.88 296.2
13 PRI T h s 6.87 186.1 30 BERRITHE & R 14.00 689.0
14 LES 7.20 275.3 31 [P PN 14.17 266.3
15 SN 7.25 214.7 32 AR IR 14.69 314.2
16 (TSN LU AT 7.67 282.3 33 FROR A e 15.76 300.3

17 EEN R (2 8.21 277.0
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TEX RSP R b, 558 T A HLAR R 28 Kl ik
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Yok 5 A KR ER R AL B RO IE S T, LA
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B — e ) B 4 T A IR e YRR MR JC T 58 42 00 15 ELRT
A HARE S P BEBT BEO RA, JHrif (SR, K2
A G Y EIEEE, Rt TR EEAH LT O R R R
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Fig.l SIM chromatograms of the 33 kinds of veterinary drugs in four fuctions

3.2 HmBTAIES M A

321 Hona#

X TR T K 808 5 AT SR BG4,
FEHER LG KA RO W A R BOSCR T se g6 v A B, 13
Wk ok BBl ) 2 X e AT $R e, H A TE TR
e, AR MR RAHORE, PS8 TIREL A 5N
60%. 70%. 80%. 90%1) ZHEKIEWAE HHRBUAR], K
RFLTE 70%(V:V)LA 1 B 26 AR I T34 2 (43 b3 il
YU Jovk Fe 4343 8 5, iR BURER | (AKHB 20 %
KREZHEAREAY) ORBETT /B, HCI [ A5 93 b 5 &

T TR I A A BRUR P — 51 5 R I 7R % T o T X T
WA YRR YR AT LB B ASRBOE A e BRI
322 RIUEH 69k

WA B A i it 5 S5 1 R4 R 1 A, )
B & A DR S . S K I LI AE HEF R A R
BIVTRE R AVE, TS89 38 & b 22 F i e Je g L
THRETE, Ik OIS E R IR—BUEN . R NEm
A XHEBGEL ORI, WS T R IR ZAE AR
BUEBCRIN KR, LIEMA R ENCRIEEE 80%~110%
B B AR BCE )T AN 2 iR, TR H S A
SEIE N, DGR R AT
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Fig.2 Relationship between the volume of acetonitrile and the

number of veterinary drugs with recovery in the range of 80%-110%
(n=3)

BZIEMA TR 6 mL#I0ZE 10 mL &, XFF4-54k
BPUR TS | 2- IRk | R R TR R AR
ks &, HOEH B (=3, RSD% < 20%)if &4 B &
DR, 242 10 mL I HRIBCSCR B i (45 R anE 3
FER), B 206 i A B i 20 €8 10 mL,

140.0
120.0
100.0
80.0
60.0
40.0
20.0

EH/%

ISR 2 SULEIRHM REIAEE  AMTTHER
de=sv]

B3 ZAEIA XSS & 4 9T 2 ORI (n=3)
Fig.3 Effect of the amount of acetonitrile on recovery of some
veterinary drugs (n=3)

BRHATIEEA . BmE T ERCRER, NinEA
Pl D R AR SEIST L T 2 R R M (V) 4l
0. 0.5%., 1%, 2%, 3%. S%HSAFEAbE 4 D )
R, G5V 4, HIE 4 0T, BREVSIAKE B TR S B iR
A PRI EBCR, R ARR G EL 5% AR S5 R I AR K
RSB G Hn, BRALELEIR 0.5%(V: V)t ZFoRikm:
B [ SR A BRALELR 1%V v)isk, 45 A7 flbRs R £6
B EICR R, R3] 128%; BRI ELBIR 2%(V: V)T, 33 Ff
G WA 27 F0 B AR 0 SR T 3%(V: V) iR Ak LL )
SR BRAL FEIR 5%V V), JRAE ik M (14 [BT IR AR

H 70%, HEBIRTFRRILHEI R 4%V I 92%. 254
& 33 Al BEREA Y [N I B 23R B R 0 o ol R R
SN 3%V NG TR

i
® 32, 3]

&3y 30 30

27}F 26

0%  050% 1% 2% 3% 5%
LI B

4 LI R Ho A S i AL IR % L (80%~110%) Y H AR 8L
KR (0=3)
Fig.4 Relationship between the proportion of formic acid in
acetonitrile

and the number of veterinary drugs with recovery in the range of
80%-110%(n=3)

323 HfeH XehikdE

TEZEER B AR, BT AR 224 B AR
AN, HLIA—28 242l B SR BIAZ A A — 3K, (A4t #2271
K, MOMTHE REU A R A X, BEEA IR AY
AR Tk, B AT e skt B AR A i . HLB &
AHAEBUINEE A N-Z A K A 2 M SR SR A i e
WEBRERERE, S8 FAYEIE, iR o ARSI A T WK
miAk HLB [EAHZEEUIM:: Waters Oasis HLB Al Waters Oasis
PRIME HLB, X} F455—F R AHZE UM T 26 116 1k
VAR, ERER MR OEX — IR S 8 B AT
T PRIME [ A AE IO At B Ak =X, B 4% PR 7 [ A
HORL b, BARPEEEG N, BRAEE R, BTSRRI
BAFRAROR B, JHOR T MERBRIBEE . SCIss Rk
W, 2 PRIME [EARZEBE LG V5 O s g iR, 4%
MMEEYIR SR T8 9 HLB [ AHAE 0
324 AmEAeksE

b 2 RBURGE A B, 232 AR SR B &
RIVRSR 5 10 250 R HARME S W TE A % 35 15
M) o 70 A0 B0 24 ot 5 VR P 7 7)1 T 0 8 R 1 7
JE I AT RE 233 ALV BE . WAy BT B P A
TR I8 A WA R VR B8 T S, 5 0 ) o A MR R i D) 5 Ay
EEMMG . B S WM. 50%MEKEBRM 10%
KA SR s B SRR BRI A AR HE TR R ERE 1) 2 0B
PSR EEE., mE s ol W, SRS R SL 8
W) FRP 2R B R, TR R S R BGOSR T R R SR S
FFBILR T SIAH[10%(V: V) ZIE K IR 8 A5 .
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Fig.5 Effect of solvent of different proportions on recovery of some veterinary drugs

33 ERMMN

FE ROV SRR 2R GEAG RE S R A s, 5o br
WA IR SR B BT 2 5 B s A 52 LT8O 5548
i RURE AR A FR AR VIR G, ARSI T F A
W55 B F IR LA & 5 25 T A A [ Y
HOERRE, R A SRR AR A MBS -, AT RE e H
FRAL A RABE | ERRE, X7 B A R | R
LRMESE R B B R PR 3 A0, PT RIS v ph 2
B EL B i, B3 sk iy =2 S DG F A o Pl 2 ) k6
AT HEIMZ R, BT T 1, FBSLT0 i
AN, R Z MFE O AT o 2 Tk i R JE B0y 25 TR L 2.
SEYGEE LR, B SRR ] ) e (LR B AN A A R
BT, XTI, KEZE B Rb AP Ts i, 33
T P82 b i 3% 7 AE 0.85~1.1 Z (B AL & B o HE 78.8%,
FRARES | R F IR A I TN OB, 4r 500 0.69
0.72; TiRTRYIFE I T, KZH0 H R0 3L B340 B 2 58
TUIFES, SRR AT B 2 RS AR AR iy B I A4 0 fee
B, 20000 1.66 F 1,620 NRFARIL SRR X A 2 () RE I,
A S8 FF] ) SR ) 3 S DG T A o R 8 B i o
34 FHEZFFN
34.1 AAHTR. RERER AL

FRAE TR OV 235 /A4 KRG st s 2 i v
Pt i 5% B BR & (maximum residue limit, MRLs)ARLAE, 45
G AN B S WA PR s, AP i 4
MréctE T 2.2 s BIELH] 10, 25,50, 100, 150, 200,
250 pg/L [HFETTVCACPRIETR TR, 45 RBTUANTE Birpbkee

ISR, £ 10~200 pg/L JEEINLME R RAT, BERRIAME
TEBARRIE N 10 ng/L B, FEWIRYSLJ5 b (i i 4055, 78
25~250 pg/L SN FETTVC LR &R &L R RIT, & H
TRk A B3 B VG it b o B R R MR S R K TF 0991,
T 2% il T IR I o VA R R U S PR M L SAN=3
S/N=10 43 FITHEA A PITE S HE 5T 1A 4 B (limit of
detection, LOD)#1%E & fR (limit of quantitation, LOQ), 4334
0.06~4.66 pg/kg Fl 0.19~23.68 pgkg. & HARbLEYITER 5
TR EE . AHE RS, LOD A1 LOQ W3 3~4,
342 ERESHBE

DA VB0 €00 33 1 B = T DU AR AT SRS A 0y B 4
RAS BRI, HET 3 AR RIS Tl 6 41, 1 H
PRPIRS 5 B ARSI AT (ER 38 ek, &
PR BRI 6 L IRMCR AT AR bR U 22 (relative
standard deviation, RSD) WHESEE; 7845 FAREMHPHETT 3 4K
SERINAR DRSS, AR 35 B v R Al 5 HR X
TR P 20 i 1 4% BE F(maximum residue limit, MRL)AR
JE, [RIEFZEEEPERIR. . AL, BINES51% 50, 100,
150 pg/L(0.5 MRL, 1 MRL. 1.5 MRL), Ak F-i#4T 6 YF-
Frocse, RFSERVCECA e 2 e i, FE TS AR bR v O
ZENKERRE . BRI 5. k3L 32 #h Binfb S YIFEs
W FE TR MK R B %R 59.4%~104.6%, RSD
1.72%~13.02% F5ASTAMATE IRV B RN i Wk BE AR A T 3
RIS 59.7%F1 59.4%, T REZEBY, ATREREZ
W) S APV S T/ 132 T M R I s i Rl . 1R
W, & BAMbE S PITES R BE RN T F- 2 ey
66.5%~108.5%, RSD } 1.68%~13.7%(3 5).
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Table 2 Matrix effect of the 33 kinds of veterinary drugs in two matrixes
FE TR J AN
lasty] ety

ik 73] Wk [iE3 ]

g i HUN 0.72 0.86 i 28 35 A B 1.04 1.37

FEIREES 0.69 1.08 S DA T e 0.94 1.25

TR R A fth AR 0.74 1.15 KL AR R 0.97 1.30

VT R PR L 0.82 1.21 RATES 1.01 1.17

2 HER I ke 0.82 1.04 WE IR DK 1 il 1.05 1.36

2 H O FH T ks 0.83 1.52 F2 AL AR e 1.02 1.46

T I e 0.91 1.35 PEA RS Eh ek 1.03 1.22

(iR 0.94 1.20 R AR S 0.96 1.18

T K e 0.88 1.48 2-G BEFUR PR 0.96 1.25

BE R I e 0.89 0.93 MR AR E R 0.96 1.43

B 3 1 -2 - S SE AR 0.97 1.28 IR IRIERN 1.06 1.62

BN NTE 0.88 1.66 FH R DR 1.06 1.47

PRIk 0.97 1.52 IR IRk % 0.97 0.87

L SN 1.04 1.08 i 2% 35 e 0.93 1.25

SRR 1.00 0.85 R Tk e 1.07 1.42

(TSN AT 1.13 1.51 PA¥ S L 1.05 1.39

IR TR E 0.90 1.02 ] 5 A B
F*3 BHBARBAEVHERPHLMTEE. LOD 1 LOQ
Table 3 LOD, LOQ and linearity range of 33 kinds of veterinary drugs in matrix of milk powder
el £ s JE I/ (ng/kg) PSS el w4 B/ (pg/kg) & R/ (pe/kg)

ZRIF Y=1136.02X +2891.28 10~200 0.997 0.18 0.61
FringE% Y=242.746X-12.5456 10~200 0.998 1.00 3.32
TR R AT A AR Y=401.406X+3283.97 10~200 0.992 0.46 1.52
W R R R R Y=540.934X+1718.36 10~200 0.996 0.63 2.08
2-F IER Ik Y=1255.13X+2224.84 10~200 0.996 0.31 1.03
5 HY L R ks Y=297.608X+385.633 10~200 1.000 3.24 9.59
ZHITE R Y=796.553X+492.256 10~200 0.998 2.00 6.65
[ ER Y=719.36X+1893.97 10~200 0.998 0.28 0.93
R mRms Y=715.688X+138.249 10~200 1.000 1.04 3.46
WAL ik Ak Y=1051.47X+7881.09 25~250 0.993 4.66 23.68
] 2% K 1 -2 - FEE AR Y=617.58X+914.228 10~200 1.000 0.96 3.21
SN NI R Y=185.239X+2202.5 10~200 0.995 1.14 3.79
FRIL SR IR Y=678.458X-454.446 10~200 0.999 0.97 3.24
LIESLYIN Y=1046.22X+3749.33 10~200 0.995 0.35 1.16
N 19N Y=101.545X+676.716 10~200 0.999 3.29 9.58
(B SN i AT Y=599.878X-394.976 10~200 0.999 0.55 1.83
SN RN (e Y=623.394X+6652.58 10~200 0.998 0.31 1.05
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&R3
B 2k JER/(pg/kg) NIESY i ¢e i i BR/(ng/kg) & FR/(ng/kg)
i 25 35 WA AR, Y=776.01X+649.547 10~200 0.997 0.47 1.56
S AT Y=1464.46X+3220.65 10~200 0.999 0.77 2.57
G R R DK Y=1071.61X+1887.67 10~200 1.000 0.40 1.32
AR Y=367.984X+1629.83 10~200 0.994 1.54 5.13
i UN LI Y=792.38X+1914.36 10~200 0.999 0.65 2.17
PR 5L H R DR Y=491.104X+382.027 10~200 0.999 0.56 1.87
YEAT R e dh Y=1171.73X+1133.3 10~200 0.999 0.21 0.69
R DA E Y=155.984X+401.889 10~200 0.998 1.01 3.38
2- R AR K Y=937.582X +2247.41 10~200 0.997 0.53 1.77
R R E R Y=140.18X-182.58 10~200 0.994 0.32 1.07
PAS: Sy LT Y=449.023X +620.762 10~200 0.997 1.10 3.67
FH 2R DR e Y=880.313X+77.728 10~200 0.993 0.86 2.88
BERRATHE G R Y=110.742X+116.226 10~200 0.996 3.36 9.54
[P/ SN I Y=757.922X-819.376 10~200 0.997 1.47 4.90
AR Y=863.482X-716.08 10~200 0.998 0.50 1.64
IF ARk mk ¥=843.291X+434.171 10~200 0.991 0.38 1.25
Y WRE/(ug/L), X TR,
F4 3BHBEARBARNDERPMLMETEE. LOD 1 LOQ
Table 4 LOD, LOQ and linearity range of 33 kinds of veterinary drugs in matrix of yogurt
&Y bk U /(ng/kg) LIPS0 G PR /(ug/kg) E R/ (ug/kg)
TRk Y=1368.47X+3042.78 10~200 1.000 0.10 0.32
FEInFES Y=376.243X+2846.72 10~200 0.994 0.13 0.44
T R A1 At bk Y=618.537X+5373.21 10~200 0.993 0.11 0.37
YT R R R Y=790.545X+6563.23 10~200 0.995 0.10 0.33
2 HEIR I ke Y=1598.24X+3115.61 10~200 0.999 0.06 0.19
2 H L g ks Y=542.466X+987.048 10~200 0.999 0.47 1.55
AT R Y=1178.2X+2269.52 10~200 0.999 0.33 1.10
[EEERES Y=913.778X+3533.01 10~200 0.998 0.15 0.49
R DR s Y=1200.56X+1647.25 10~200 0.998 0.30 1.01
VEE S i e Y=1102.91X-346.345 10~200 0.993 2.61 9.84
(SN = -2 Y=815.273X+757.774 10~200 0.999 0.25 0.84
EN LN R Y=348.947X+3828.08 10~200 0.997 0.19 0.63
FRBE F N ¥=1056.9X+2092.96 10~200 0.999 0.23 0.75
TR Y=1091.76X+3336.99 10~200 0.998 0.09 0.31
FNABAR Y=86.1136X-598.517 10~200 0.999 2.82 7.81
o] 24 K s I AR, Y=800.55X+135.413 10~200 0.999 0.18 0.59
IR TR E Y=712.155X+3228.03 10~200 0.998 0.18 0.61
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Ew &tk T/ (ug/kg) MR FRE P~ Kt R/ (ng/kg) E R/ (ng/kg)
Faf 3R IR Y=1025.2X+3093.79 10~200 0.998 0.08 0.25
ST Y=1938.33X+3901.65 10~200 0.999 0.16 0.53
S BEH IR ks Y=1437.06X+1792.22 10~200 0.996 0.09 0.28
RATFES Y=427.233X+1967.42 10~200 0.997 0.20 0.68
WEZR DR 4 g Y=1029.42X+2570.53 10~200 0.994 0.14 0.48
FREL Rk Y=708.419X+386.857 10~200 0.999 0.13 0.42
PEATFR B Eh R R Y=1386.76X+1328.18 10~200 0.999 0.06 0.19
EN TS ¥=192.066X+1095.04 10~200 0.995 0.35 1.17
2- B BRI s Y=1226.5X+4312.8 10~200 0.997 0.13 0.43
R R Y=207.035X+272.771 10~200 0.996 0.45 1.50
P Sy LT Y=683.827X-463.322 10~200 0.999 0.43 1.44
FR 2R DR e Y=1222.62X-246.339 10~200 0.996 0.26 0.88
BERRITHE R 2 ¥=99.5706X+439.627 10~200 0.994 1.47 5.75
By 2 3k e Y=1017.23X+661.214 10~200 0.996 0.22 0.74
FAR Ik Y=1142.96X+718.223 10~200 0.999 0.11 0.37
A S Y=1119.19X+2841.96 10~200 0.999 0.13 0.45
Y WREE/(ng/L), X WETH AR,
x5 HFBRDERS 33 HEANEWESHEEELSER (%, n=6)
Table S Results of recovery and RSD for 33 kinds of veterinary drugs in milk powder and yogurt (%, n=6)
Wik [ie3N
& kv e Fhk Bz e EE {7358 Fhk Bz [=27i35 3
BIfcRE FEHEE BCR ORBBEE RYCR OBEE EUCR OBEE kR OFEBE kR HEE
I ok 75.9 1.75 74.8 4.69 76.6 3.90 74.8 4.68 70.9 7.14 70.2 5.24
FEAEES 76.0 4.70 76.3 2.04 79.2 2.70 87.9 2.13 82.5 3.55 77.9 7.78
T BR A bk 92.9 6.29 91.6 3.49 91.2 1.72 98.1 1.68 93.8 4.77 90.8 5.10
VT eI BR 68.9 10.91 76.5 9.45 80.9 5.25 71.3 5.84 69.7 5.54 76.8 5.73
2-Z FEIE Ik 80.3 2.12 80.8 2.54 80.2 1.97 85.7 2.54 80.6 5.14 80.9 4.29
5 FY B R s 80.7 5.81 86.7 5.59 84.7 2.65 83.2 3.00 91.3 4.94 84.1 6.67
ZHIE B 86.7 8.53 88.9 2.64 88.6 527 89.9 3.95 87.1 7.22 84.7 4.16
A% 79.4 9.92 82.8 1174 775  13.00  67.1 451 67.5 7.81 71.3 5.87
TR K e 84.8 4.60 85.5 7.21 86.2 435 93.2 5.96 92.1 6.13 86.1 4.92
L% QU 96.5 9.88 99.5 4.46 98.3 4.12 79.7 7.64 81.5 6.83 78.8 5.91
] 24 K 1 -2 - T AR 91.7 5.29 90.9 3.95 91.5 3.57 83.6 5.21 77.3 4.97 76.9 4.91
ARG R 77.8 1202 78.1 6.45 81.8 4.46 82.2 7.85 79.3 7.19 83.4 5.90
I S DA T e 91.5 3.56 90.3 4.67 89.8 3.40 95.2 2.91 89.2 6.08 87.1 5.12
LESLTIN 100.5 271 97.8 5.79 96.8 2.53 91.2 6.29 91.8 8.45 87.3 4.03
AR 97.4 9.63 95.7 2.27 99.6 6.56 80.5 4.58 73.0 9.74 80.1 5.41
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RS
Wk 73]
k& 87353 Tk Bz e EE 87353 rhk e [=27i35 3
EICR REHEE ECR ORMEE bR ORBEE ReR ORBREE Bk BEE bkE EEE
T 5 e I R 101.1 2.78 96.5 1.86 97.8 3.70 98.8 3.58 98.9 9.78 93.0 4.54
EN TR (o 103.7 4.22 96.0 5.66 95.5 3.78 82.8 6.06 85.7 7.55 84.5 3.24
I R 35 A R, 95.8 4.59 94.1 4.00 93.5 3.63 93.1 4.19 90.3 7.07 89.4 3.25
ST 95.6 6.55 93.4 5.43 93.1 3.09 95.1 4.40 89.8 5.88 88.9 2.80
SR H AR R e 84.8 2.28 85.7 6.19 82.6 6.11 89.2 5.25 84.8 4.59 81.8 6.25
AR 99.5 6.42 99.5 3.69 99.4 2.20 96.3 4.81 90.8 7.19 88.9 5.13
EE A DK A i 94.0 5.10 93.6 7.42 89.3 3.21 89.8 7.06 91.2 7.08 90.0 6.08
F2 L AR R 96.5 4.53 97.1 3.77 96.5 1.85 99.7 7.86 94.9 7.58 93.4 4.73
PR RS Eh i dh 103.3 4.60 100.7 5.07 101.3 5.40 99.1 3.38 95.7 8.72 91.3 7.36
R TR S 104.6 4.10 104.1 4.42 101.4 5.20 108.5 5.56 100.2 7.57 94.5 5.70
2-5 B FR DK 86.3 4.72 85.6 5.24 86.4 3.84 88.5 2.19 85.1 4.84 85.6 3.95
EIN RN 97.0 9.03 98.4 6.90 1004 7.34 95.5 6.44 96.3 7.48 90.6 477
TR AR RN 83.9 11.13 83.0 9.71 812 1050 884 4.13 89.9 7.46 87.9 4.88
FH K s 88.5 5.42 87.9 7.03 88.0 6.43 90.4 7.39 92.6 7.36 87.9 4.38
BERRITHbE R 101.6 3.24 96.1 3.63 79.1 6.53 89.9 12.12 97.9 11.14  103.8  13.70
] 282 15 e 87.3 8.20 82.8 9.28 77.2 9.62 85.5 3.39 84.6 10.81 82.5 12.20
SR IR 82.9 9.46 85.5 7.20 79.5 10.10 91.6 2.81 86.9 6.48 86.9 5.77
PA SN L 59.7 5.09 63.4 13.02 594 1236 66.5 7.56 70.2 7.21 73.4 436
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