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WE:BVTESAPEHEIE FEERE HERRENEERLEHNFEA R B BB HER-E S M
- BB R AT . B V(Na, EDTA-Mcllvaine) : V(Z§)=7: 3 MBS B REBE. AR)E &
MCX /Ml , Waters C18 308, L ZFEM 0. 1% B K B B sh Mt A7 B B Se i, R A s 35 5B -
EBFERMNENER, NIRkER . 7 5~200 pg/L JABHKEBE N4 BAHYWHHX R KT 0.99,
TRk H FRAE 0. 5~2. 0 pg/keg Z B, E B FRFE 2.0~6.5 pg/kg Z [, ¥ 10.50.100 pg/kg 3 ¥
K4 B2 A 3 R B 70. 0% ~130. 9% 28], H P B R AE X bR e iR 27 1. 03% ~9. 86 % Z Al
B Z B AR B TS B R IR, 3SR R VBUAE 835 - F Bk TR AT B R R 3 o BEHE AR G EAT B E AT, B B
ZFENEHRAREN S SHERLEYMEREEST. ZFETE IR BH. EATEERPERE
B 2555 B B R A B IE .

26 1) - [ fr F A e 5 A AR L 5 28 T AUV AR B - SR KR35 (UPLC-MS/MS) s B2 s 3R
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Determination of Four Species of Drugs in Meat by Solid Phase Extraction
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Abstract: The four species of drugs residues in meat were determined by solid phase extrac-
tion and ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/
MS) with isotopes dilution, This method enabled the comprehensive screening for more

than 50 drugs including quinolones, sulfonamides, nitroimidazoles and penicillin. The sam-
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ples were extracted with the mixed solution of Na, EDTA-Mcllvaine and acetonitrile, which
volume ratio was 7 ¢ 3, a step for clean-up and proconcentration of the analytes by MCX
solid phase extraction cartridge. The target analytes were separated by Waters C18 column
with gradient elution using acetonitrile and 0. 1% formate in water as mobile phases. The
analytes were detected by positive electrospray ionization with multiple reaction monitoring
(MRM), Internal standard method was used to determine the results, In the linear range of
5—200 pg/L for each drugs, the correlation coefficient is greater than 0. 99 for each antibi-
otics. The limit of detection (LOD) is 0. 5—2. 0 pg/kg, and the limit of quantitation
(LOQ) is 2.0—6. 5 pg/kg. The mean recoveries at the three spiked levels of 10, 50,100
ng/kg are 70.0%—130.9%. The relative standard deviation (RSD) of intra-day and inter-
day are 1. 03%—9. 86%. The proposed method was successfully applied to the analysis of
real samples and trace of sulfamethazine and sulfadimoxine were detected in three samples.
Identification of the positive samples is based on accurate mass measurement by liquid chro-
matography-ion trap-time of flight tandem mass spectrometry., The method simplify, sensi-
tivity and good precision, wich can be suitable for determination and confirmation of drugs
residues in meat,

Key words: isotopes dilution; solid phase extraction; ultra performance liquid chromatogra-

phy-tandem mass spectrometry(UPLC-MS/MS); drugs; residues

B 25 7R B 16 40 B 45 A W R M B T T
BEATERWEZREMN, ERMNAHTEROL A
FEBRGIFR L R FRAE . BRI TR
TIPSR E B RRE R ANTURE L
JR YA Y R AR AR E
ZERAY. EAGHMSEAMEREGURAE
SFRGHERFBMEHEAER ST ELHRE
HBME, L ENEEAFZR,

B T, 5 T 5 24 5% B i i O vk 3 2R A
Yrik G BER T BN BT B - SR R
B LS R AT A A B R kO, B TR
—FhRE AT, B 4 B 2R B A RGE
R, mTEYERRD RIRE RS &k RIG T
I R R SR F P B2 B RS [ b 28 ) 25 W 3 47 BR
BHRZ, H, 8 25 2 5% 8 [ i A U 20 4 BT 5T
BB B R SRR I R R

Tl W vk 0 B B 1k L 4R MR T B BRI
ROEEGFEBRMEE. BHAEEERESEE
BRI ERERA BT ERTWNFRE
ST HERE M IE R AT . R RORAE -
BR 3 (UPLC-MS/MS) 245 W HH € 35 1 i 0 B
MEES RN REREE RRBEREENEN
1R BAREE BB 7 07 ¥ » LU B AE 147 (8 L e I
RARBUER GEFHRER ARV ENREL
W mmay e, Bal. b TEHAGEZ A5

&R B MR ZR B AR T TR, R
VRO €035 - B BER TR T R Y 2 S B M T A AT 32
G RN B BE BT FR A AT e 4 7 A AR B 4
PR, AT E RS R REN B E RN
DL A B8R B 4 8 PR I 2T B

AR T SR () 57 3R A - (B A 2K - R 2
VBORH € - B8 TR O 1 B AR TR 0 2 A A P T
REFETR HEKMRNERERR 4 KEY
R B o F 0 S BRRE O AT AS U, oF O 2 A B
R L VBORE €8 TE-BS T BT AT I R 5 Ak
— BRI , 8 5 B B A R A, LASB S A A
SE B B S VA T 5

1 Ao
1.1 FEMNRSHE

Acquity™ # & 2 W A 6 3 R Xevo™
TQ-MS FRE{Y : 36 H Waters /A 7l 7= #h, BL A H
BEZE B 3 O (ESD & Masslynx i B &R
O W AH 0 3 -BS FBE- AT ET R SR BR SR . H A
Shimadzu /A & 7 #h; Milli-Q # 4 k #%: X H
Millipore 23 8] 7= i s B B O Hl: 32 E Thermo
ANEIE R AR TN REBdERAREARA
A RRESS: KETERARLREER
R F] = 5 EAHZE AR B . 2 H Waters A F) ™

=y
215 )
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1.2 FEHBSREA

HEE. B (B34 £ H Merck 2\ & 7=
a5 B R (2D S5 Tedia AR ™ fhs & Rk
MU Z R 4k B R 4 R (i) . E
E RN A B2 F = & KCh Milli-Q &
GraifbiK .

Tk — B 4 (B =>99. 0%0) , B e Bty
Tk (B >>99. 5 %) , B e W e (46 FE=>99. 5%0)
Tt Jie e Wik (i BE >>99. 5%) , B B otk I (4 >
99. 0% , fiff il FF B m g (M BE>99. 2%0) , B &F
JHe s (4l B > 99, 5% ), T W OW k(4 B >
98.5%) , B i — P mE e (B BE=>99. 0 %) , B Bt P
WE I (4 B =>99. 0%%) , Bl e P4 s e (o
=98. 0% , i it FF A BE R (HEBE=>99. 2%0) , B
Jiic-6- FP 4 5 e 4 (4 B =>99. 0%0) , T e S A R
(HEBE=>99. 0%0), BE 4P — PP R g e (4 fE >
99. 5% , B % P L Tk (4 BE>>99. 0 %) , Bk %
TR (M BE=>98. 0%) , 5 B BLAE i (A
=98, 8% , ik e ) — FP 4R M e (4l BE=>99. 5 %0)
Tk Je e ST bk (4 B =>98. 0 %6) , Tt Je 28 b ok (i
>99.0%), BV 2 (HiF>98.5%) , F RV A
TR (M >095. 0%, MRV E (HiFE>
99.0%) , E MY B (Hi fE=>99. 3%) , 58 FF i (4
BE=>99.4%) , TR (LB >>98. 0%) , SR W 2
MR EE (HEE>99. 0%) , Y Hi v B Eh AR 2 (4
=95.5%), ATV B (WE>=99.9%) . RE UV E
(M EE=>99.0%), DV B (i =>99. 820, #
YR (M >099. 0%), HILY B (HifF >
99, 7%) , LUK BR (4 BE=>99. 0%) , RV B K
R EE (SEFE=>99. 0%), I8 £V B Ei MR b (46
BE=98.0%) , Z50E R (& BE >99. 5%) , F A mk
(B fE>099. 5%), — A pkmk (4 fF >
99.0%) , FoHk — F A LK e (S FE=>99. 0%6) , 3%
T mEWE (45 BF >99. 0%), SN Ay wh (4 F >
99.0%) , B BIIMME (L BE=>99.0%) , B
TEWE (A fE>99.5%) , B HEE G i (4 E>
99.7%) ., FER VHEEE>=99. 0%, &F
FE AR (4l BE > 99. 5%) , WR L 78 Ak dh 2k (i fE >
95. 0% ) , MK P AR (4l BE=>99. 8 %) , ZX R ¥ Ak
(HifE>86.0%), AMTERPIKAEY (HE>
99.0%) , XA FH Ak (L BE>97. 020) , BV B-
Dy $hFREh (S BE=>97. 0%%) , il e IA] — B 48 o5 -
D (HiE>99.5%), BHE GD, b (HifE>
99.7%), ¥ & — G 3 Bk m-D, (4 >

99.0%) , —FF Al F PR WE-D, (4 B >99. 0%, ¥
B ME-D, (ZERE>99. 5%) : A b & AR i
% F 2 E Dr. Ehrenstorfer GmbH 2 Hl,

o VE T VR R TC 1 A I HEBE FR L 10 mg b
RARESR (BT EARERLEE T 10 mL &R
o, R BEE A, PO B 1 g/ L 1 40 W, % B A
F—18 CrkfH. 3B 50 pL LI 4F B AR
HEEWT 10 mL B, B P B E 2, o il AR
5 mg/LIBSIRUERS B, AN #BE S — RN KE
B A HE B VR R U

PR bR ¥ R P TG 1 < 1k TR) A M T YRR P
Hrp e R2i Y e m R Y B R KLY,
FF i el 358 S B i e R — P R L DR R LR — P Y
2k IDK Wl 0 5 i IR AR SR P T A T 320 2 S T WA
BB ] — R E D BBV E-D B E
K G-D, .S PR M-, | E2FE — B A BE DR mk-
D, . BERHHME-D, AHIRLEY .

Na, EDTA-Mcllvaine ¥& % B BC & B 1 000
mlL 0, 1 mol/L # BB IE % M 625 mL 0, 2
mol/ LB S B WIRE A% pH £ 4.0,
#i i Mcllvaine %% ; R B 60. 5 g Na,EDTA F
1 625 mL Mcllvaine %+, 1B & ¥ 4.

1.3 REEG

1.3.1 f@miEs&H @ikt Waters Acquity
UPLC BEH C18 # (2.1 mm X 100 mm X 1, 7
;.LHI);H‘ZEL::% "C;Fﬁuﬁriﬁﬁ:% C,i&#ﬁiﬁ
5 pLl; W E: 0. 2 mL/min; W3 #H: & FF (A),
0. 1% B BR/K ¥ (B) s B8 E VR L AR /¥ : 0~5 min,
90 %B,5~9 min.90 % ~60%B,9~13 min.60%
B,13~15 min.60% ~10%B, 15~ 16min.10%
B,16 ~ 17 min, 10% ~90% B, 17 ~ 20 min.
90 % B,

1.3.2 &M BEBERFHRESD,EE
FREKX AR, 2 &N EN (MRM) , £ 414 8 E
2.80 kV, B FIFIRE 150 C, BE M <IRE
500 C,EFS<HE 1 000 L/h,

1.4 HREFZE

1.4.1 #BE FREQ210.02) g FERBETF 50
mL BEOER, ERIMA 10 oL WiRREE R,
BB 2 min, 1A 10 mL V (Na,EDTA-
Mecllvaine) : V(ZE)=7: 3 MBS B, 1B
BE 1 min, B 2B 10 min, 2k 12 000 r/min &
A» 10 min 5, B E & W Bm A 10 mL
V(Na, EDTA-Mcllvaine) : V(ZJE) =7+ 3 B
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BERNK, EE LRBE, GIFRBK, &
40 CTFARWKB A 6 mL 4, fFi5k.

1.4.2 4t 25 A 3 mL BB K
Na, EDTA-Mecllvaine 28 W ¥k 7 /& MCX (60 mg/
3 mI)H: ¥ FARIBEE EAE, 3 mL KWk,
WEIETRE, A 3.0 mL BFEM 5% & KFP
BERSWENL, T 45 CTARZET,BMA 1 mL
VLI t VUK =1+ 9 MBI, RIRIES
1 min, i3 0. 22 pm L U8B )G , UPLC-MS/MS
ar#r.

2 BREW®
2.1 BiEFEdmite

AR 56 %k F§ Waters Acquity UPLC BEH
C18(2, 1 mm X 100 mm X 1, 7 pm) &34 4 B
4RBZ, WERBENZIEY BABR KR
B, & a5 SIEE B, F T LR 2E AR,

43 ) 1 B B BE RN 2 AR Sy 5 W JBE D 3N AH .
W IE - 2 B BEAE s A e, B F 2 2A
7 2 B A 1 o, DTS AR L SF B T SRR A, ROBURE
TR, T G BB AL ROR B BAR T BB, BOR
FRZHEER BRI, 7ER 34 A B
R RE 3 fn &% Fhfb & W 7E ESI+E R T R E T1k
MR MBS ESYHETE . 43K 5 55 7 i &l
0.05% 0. 1% F1 0. 2% B BR /K B VR AE R SR B A
GERF,0. 1% FER K Wk R BE R AL B Y
B s, BERES &R, REERRN.
2.2 REEGHRL

TEH RS R IE B F B X T, 45 5 %F
EHAEREFLEE MEEREMERE TS
AT T AWM, ERERE SN EERS
M2 FEFENERMEREF,. It E LR
R RN BEEE., FEENEEF.FET
MuERREFESHEII TR 1.

WA T AT

®1 HEBAPBRESIHTEGE

Table 1 The conditions of ESI-MS/MS analysis four species of drugs

&Y 4 B4 B 6] /min W EF (m/2) HEALBE/V BfERER/ eV

TR — W R e 2.90 279.10/186.00* ,279.10/156. 00 28 17, 20
T8 J s 3.06 215.00/155. 95* ,215. 00/107. 90 20 10, 20

T8 I e 3.44 251.10/156. 00* ,251.10/107. 90 20 16, 22

T i e et 4,23 256.10/156.00* ,256.10/107. 90 26 15, 24
W nE 4,38 250.10/156. 00 ,250.10/184. 10 25 16, 18

TR J P O 4,89 265.10/156.00* ,265.10/172. 00 25 20, 16
BT R e 6. 50 291.14/229. 94 ,291. 14/260. 90 26 22, 26
T8 i A e 6. 81 268.00/155.80* ,268. 00/112. 80 23 14, 18

T B — FR g e 6. 84 279.10/186.00* ,279. 10/156. 00 28 17, 20
TR JHe % PR 4R M 7.57 281.10/156.00* ,281.10/215. 15 28 18, 22
TR iz o 7.69 271.00/156. 00* ,271. 00/107. 90 22 14, 24
TR L R 7.73 281.10/156.00* ,281.10/215. 15 28 18, 22
T iz -6- F S e 8.51 281.10/156. 00* ,281.10/215. 15 28 18, 22
T e 48 1 8 8.70 285. 00/156. 00* ,285. 00/107. 95 22 15, 24
B4R — W A g 9.05 311.10/156.00* ,311,10/107. 90 30 20, 28
TR e Y 5 S e 9.18 254.10/156.00* ,254,10/107. 90 25 16, 24
R B R E 9.52 268.00/155. 80* ,268.00/112. 80 23 14, 18
2 H BT 9.90 277.30/156.00* ,277.30/107. 70 30 12, 20

T e ) — H SR e 10. 06 311.10/156.00* ,311. 10/107. 90 30 20, 28
T8 P v T i 10.12 301.10/155.80* , 301. 10/91. 80 25 18, 28

T e e e 10. 22 315.10/156. 00 * ,315.10/160. 10 34 20, 24
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@k
EY £ B B [ /min B F (m/2) HEABE/V RfERER/ eV
L W T2 4,07 304.00/217.00* ,304.00/189. 00 30 22, 32
BRLE 6.77 363.00/72.00*% , 363.00/345. 00 28 22, 20
HiRYE 7.11 321.00/303.00* ,321. 00/234. 00 30 20, 22
BREVE 7.46 370. 00/326.00* ,370. 00/269. 00 33 20, 28
WHRYE 7.53 320. 00/302. 00* ,320. 00/276. 00 30 20, 17
5V E 7.55 362.00/261.00* ,362.00/318. 00 30 26, 20
HRVE 7.67 334.00/290. 00* ,334. 00/233. 00 32 18, 25
WAV E 7.73 332.00/288.00* ,332.00/231. 00 32 18, 30
BEVE 7.98 352.00/308.00* ,352. 00/334. 00 30 18, 18
B#vE 8.12 360. 00/316. 00* ,360. 00/245. 00 30 20, 27
RUWE 8. 29 396.00/295. 00* ,396. 00/352. 00 32 25, 18
VR E 8.62 386. 00/299. 00* ,386. 00/368. 00 32 28, 22
BRI E 8.70 400.00/299. 00* ,400. 00/382. 00 33 28, 23
AWYE 8.72 393.00/292. 00* ,393. 00/375. 00 35 25, 20
TR 9. 65 262.00/244.00* ,262.00/216. 00 25 20,30
e IR 10. 82 233.00/215. 00 * ,233. 00/187. 00 22 15, 25
P 11.11 262.00/202. 00* ,262. 00/244. 00 25 32, 18
oA e 2.11 188.00/122. 80* ,188.00/125. 70 22 12, 18
FH g e 2.56 172, 00/127. 80* ,172. 00/81. 90 22 15, 28
BT Wk 2.69 158.00/139. 80* ,158. 00/55. 00 18 12, 18
Z vk 3.26 142.00/95. 80* ,142. 00/80. 80 25 15, 21
R mA 3.36 201.00/139.70* ,201, 00/54. 90 15 11, 20
RE S I 8.97 173.00/126.80* ,173. 00/111. 90 30 18, 25
R 9.04 170. 00/123. 80 * ,170. 00/108. 70 28 18, 25
£ TN 6. 43 350. 08/105. 94 ,350. 08/159. 94 20 15, 15
HBEV 8. 69 351.07/113.81* ,351, 07/159. 92 20 20, 8
HEEG 10. 62 335.08/159. 86 ,335. 08/175. 91 20 10, 10
WE 3z 75 bk 10. 70 518, 07/142,92* ,518. 07/159. 94 20 12, 15
JE 0 T b 11.79 402, 08/159. 85* ,402. 08/242. 81 20 12, 12
&0 T bk 12.76 436.04/276. 85* ,436. 04/160. 01 20 15, 15
S TR 12. 86 470.00/159. 98 ,470. 00/310. 78 20 15, 15
FERTHR 13. 44 415.10/198. 96* ,415,10/170. 90 20 15, 15
B#HYE-Ds 8.33 365.20/321. 00 28 20
TR P ) — F 4P B - D 10. 37 317.10/162. 12 25 20
HREGD, 10.75 342. 20/160. 00 20 14
¥~ FRE Ek-Dy 2. 64 161. 00/143. 00 22 12
ZH R PR ME-Dy 3.18 145. 00/99. 00 22 15
PR 5 RS ME-Dy 7.66 189.00/171. 00 20 13
E:x FEBETX
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2.3 ENBRFANEE

BT 4 KZ5Y IR B & 57 pKa B8 B4
R BB T OGP EEERAEER KB L
BT ¥ B, Z . Na;EDTA-Mcllvaine-Z, fi§
Na, EDTA-Mcllvaine- FF B & & 12 BU Mk B9 38 BUsk
R. BT CHEEABRBRNEREARMNEES, B
T2 BA BT R BRCER, Bi, O F
MEBRBIRMTRE. £FLFEFMA
Na, EDTA-Mcllvaine ¥ ¥& , 7] L) 42 & &8 47 1% BB
HAEYMAKEELSYRORBEE, 4
V(Na, EDTA-Mecllvaine) : V(Z.f§) =7 = 3 i,
BERGYEEBRTFRRBRE, Bk, kA
V(Na; EDTA-Mcllvaine) : V(ZE) =7 : 3 &
B R BUBAE Ry A i R U R
2.4 HBUEHRERE

FALROR M B BB KRIEN, AT
RBBAF R ALRCR , R KB % Waters 24 H]
B MAX.MCX.WAX,WCX #1 HLB 5 25 #l
B AE AR BU/NEE 3 B % B AL BCR AR B AT R,
F MCX B HAEBER pKa & HEE N 2~10,
25189 pKa {8 75 B 58, 4~ 156 % FI R 44 42 X
VAR, 412 {8 25 Yy Ei S, {65 H R B 30 [ A 2K O
FomRALE YRR, B, MCX [ AH 28 BU
FEXT 25 R 25 ¥ B A BT A9 R MV A, AL ROR 8

W, ARBEBET 1%.3% M 5% AFKER
K- BEVE VR R B ROR , &5 SRR B, SR A R BE R
5 %0 S 7K - B B4R YR U 0% Ty =X VT K 1B A AR B b
A 25 &= R BRI .

2.5 HEFERIE

2.5.1 ZKHEHE.GHEBRAMERR FHRE
433K 5.10.50.100, 200 pg/L W F 3 br #E
VB, LA 43 BT 0 04 04 TG AR (o) o A AR A, T B TR
JE (o) Ry Al b 2 ol A o T 4%, 4% 41 Il 05 O R %
MHRRBINTE 2, EREWH . EMAYERE
K 5~200 pg/L EENA RIFMR SRR R
A r¥E0.99 L E, L 3MEFBRE(S/N=
DT BB R, D10 515 Lk
(S/N=10)+B IR E R R, K415 F
%2,

2.5.2 WHE EHHEBARSFERN L0,
50,100 pg/kg 3 AR E KM EHIRE S
W1 1. 4 FE T HA 3, PAT R E 3 K
HERITER 2, SWHAEYEIHAFREKETH
¥ 25 BE(RSD) 4> Bl H 1. 03% ~8. 04%.2. 56 %
~9.94%.1.66%~10.94% ., HHNEHED
Bab 37 vk BRI 1 #3552 5 R, &R Y
B RSD 4 %1% 1. 08% ~ 9. 86%.2. 86% ~
10.04% .2, 96 % ~11. 04 % , BT,

F2 MAEAWLEEFE EBXRAM AHR . EERNBZE
Table 2 Linear equations, correlation coefficients, LOD, LOQ and RSD of four species of drugs

s v - R/ ERR/ A A &l
(pg/kg) (pg/kg) WEE/% BEE/%

T H R y=1517.93x+27. 280 5 0.997 3 1.0 3.5 3.12 5. 98

T iz s y=1 488. 452+ 366. 265 0.999 7 1.0 3.5 3.05 9.09

TR J s e y=1 061, 852x+53.859 0 0.998 4 1.0 3.5 3.04 5.19

TG g v e y=1 891. 582 —331. 982 0.999 9 1.0 3.5 2.12 3.30

T e O y=2 891.52z+173. 261 0.999 9 0.5 2.0 2.90 4.89

TR Pz H 5 i y=3 133.10z—180. 324 0.999 9 0.5 2.0 1. 09 2. 14

4 e W y=2 701. 20z+653. 047 0.999 4 0.5 2.0 3.02 8.70

8 e e y=1 571.172—375. 460 0.999 9 1.0 3.5 5,24 8.15

TR — B g e y=2 026. 82z+299. 657 0.999 9 0.5 2.0 4,08 6.07

TR e X R SRS B y=1 148, 14x—131, 118 0.999 2 1.0 3.5 2. 04 8. 14

T e Y g — y=2 856. 862x—816. 819 0.999 9 0.5 2.0 3.04 7.09

TR A RS y=3292.1x—1 214, 45 0.999 5 0.5 2.0 3.05 7.19

T i -6-H A g N y=1 435. 322+338. 570 0.999 8 1.0 3.5 2.04 8. 14

T i b 18 y=2 028. 89x+996. 441 0.998 6 0.5 2.0 1. 09 5,43
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&=

i v —— B BR/ ERR/ HP H 8]
(pg/kg) (pg/ke) HWEE/% WHEE/%

T e 4F — S R y=2 556. 64x+430. 364 0.999 9 0.5 2.0 1.03 7.14
T i H o e e y=2 231.71z—811. 987 0.999 1 0.5 2.0 2. 54 4,54
T e — R y=2 008. 28z2+560. 121 0.998 1 0.5 2.0 3.05 9.17
2 BERE y=2 212. 42— 458. 557 0.996 8 0.5 2.0 4.19 6.92
T 2 1) — P 4 M M y=4 471, 442—1 078. 60 0.997 3 0.5 2.0 2.07 6.14
ik e s S i y=1077.73z—298. 077 0.999 9 1.0 3.5 4,28 5.92
T P T e y=1 321, 552—375, 275 0.999 8 1.0 3.5 2.09 8.32
Nk R R y=1 660. 05x—"589. 505 0.999 9 1.0 3.5 1.03 7.00
OEVE y=2 323, 82—635. 205 0.999 7 1.0 3.5 2,09 8.23
HHEYE y=1 612. 095z—429. 989 0.999 3 1.0 3.5 3.04 9.05
REVE y=3 027. 26— 967. 489 0.999 8 1.0 3.5 4,05 7.09
WRYE y=1327.1522—97. 094 6 0.998 6 1.0 3.5 3.52 8.02
5V E y=2 200. 60x—870. 815 0.997 2 0.5 2.0 4.06 5. 47
HRVE y=1 881. 5242—212. 422 0.998 8 1.0 3.5 3.72 6.03
KRV E y=1664.4512x—22, 7150 0.995 3 1.0 3.5 2.94 6.53
WEDE y=804. 06524317, 664 0.999 1 1.0 3.5 4,27 5.72
Bisv g y=2 075. 252—981. 772 0.998 1 0.5 2.0 5.03 5. 82
RUVE y=1 304, 44x+455, 232 0.999 0 1.0 3.5 4,23 5,94
VR E y=1 874. 793z—160. 627 0. 999 2 1.0 3.5 3.94 6.72
BRI E y=1 212, 00x—491. 423 0.999 5 1.0 3.5 5. 09 6. 09
AAY:E y=1777.37z—68. 708 0.999 9 1.0 3.5 4,17 5. 82
E R y=7 499, 28x—2 823, 07 0.999 8 0.5 2.0 5.03 5. 47
ZEIERR y=11 675. 22—47.535 8 0.999 9 0.5 2.0 4.17 6.07
S F s y=1 732. 462—158. 130 0.998 0 1.0 3.5 4.03 6. 29
5L Y e y=1 643. 54z+192. 339 0.999 6 0.5 2.0 7.09 2.08
FH g y=1 884, 27x—25,943 8 0.999 2 0.5 2.0 8.04 3.05
BE T ke y=6 094. 14x+1 027, 25 0.999 7 0.5 2.0 2.09 1.08
ZH Ry Ak y=2 365. 20z+157. 553 0.999 1 0.5 2.0 3.05 3.14
T kg y=5 502. 362z—731. 793 0.999 6 0.5 2.0 4,17 3.05
RS TIm y=1 545, 94x+22, 490 6 0.999 6 0.5 2.0 5. 96 2.96
AWM y=2 166, 11x—279. 621 0.999 9 0.5 2.0 6.14 2.47
= TN y=319.3142x—11.337 6 0.995 9 2.0 6.5 2. 26 9. 86
HERV y=815. 5462 —6. 063 89 0.998 1 2.0 6.5 1.50 8.74
HERG y=2399. 058x+260. 275 0.995 5 2.0 6.5 3.37 5. 90
WK 2 79 Ak y=423. 938z+3. 968 13 0.999 0 2.0 6.5 1.33 4,56
JE T R y=424,5122x+128. 740 0.9911 2.0 6.5 6. 30 6. 89
S T R y=332.319x+54. 615 9 0.998 7 2.0 6.5 5. 91 9.09
PUE LR y=525. 288x—142, 350 0.999 4 2.0 6.5 1. 25 3.54
ZR T y=865. 322+276. 044 0.996 1 2.0 6.5 5,71 7.65
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2.5.3 [mifeR oRIEREEAFRECER. AT L4 TEET TR, BRI T X 3.
X PR AN A i P AR 10.50.100 pe/kg 3R SR ERH. H MWK EH Y ERLE 70 006 ~
AR B IR SRS B B R 3 A 130. 9N ZH,.FE B RBATHER.

RI3 HEABAPEKZE

Table 3 The recoveries of four species of drugs

WA/ (we/ke) BRI/ (ue/ke)  ERWE/(ue/ke)  BANE/ (ue/ke)  BAME/ (ug/ke)
10 50 100 10 50 100 10 50 100 10 5 100 10 50 100

Aoy

Bk —F R 115.7 125.2 84.8 83.3 85.3 84.0 84.9 83.2 83.5 8.6 85.8 88.6 859 87.9 80.2

TR R B 89.5 113.8 82,4 101.1100.3 98.2 105.1 96.9 99.6 98.0 104.3 102.9 105.8 101.2 93.9
eyt 114.9 117.0 107.3 89.2 91.1 88.0 94,0 88.2 89.8 86.4 92.4 93.3 92.5 89.4 85.0
TR e e e 100.2 116.9 107.4 90.5 96.3 92.4 100.5 88.8 92.0 87.8 96.4 95.7 100.0 94.6 85.9
T e b v 99.5 114.3 108.0 97.4 98.0 93.9 100.7 94.8 95.3 91.6 96.9 91.9 97.3 96.0 88.5
TR R e 100.6 115.2 106.5 1180 113.0 96.8 117.9 119.4 98,2 116.3 95.6 114.6 94,4 130.6 118.4
H R T e 130.0 125.0 85.8 109.9 104.2 92,5 107.5 103.4 95.4 115.9 99.5 98.6 127.5 96.5 90.0
TR Jt T e 72.5 80.9 10.2 87.2 86.8 84.9 88.2 8.7 843 80.6 86.8 86.7 86.1 82.3 77.4
TR — g 103.9 118.2 112.3 102.6 102.6 100.3 10.4 97.7 98.8 99.4 102.6 103.5 104.2 101.1 93.1

TRt B L 0 100.4 130.0 95.5 103.7 103.7 84,3 90.1 100.4 86.3 79.2 83.1 83.6 81.9 81.8 75.9

i Gl 116.1 126.5 118.6 98.9 100.2 97.2 103.1 949 98.2 950 99.4 98.8 100.9 97.4 89.6
TRt F 40 R 108.9 130.2 90.0 70.3 71.4 77.3 75.8 97.8 82.1 70.0 71.1 70.4 73.1 75.4 716
T - 6- B S B e 94,2 125.1 87.5 127.8 102.5 130.4 106.0 134.5 108.0 130.1 105.1 127.3 102.1 124.5 108.4
HEARER 90.5 102.9 95.1 123.3 98.9 109.6 112.0 130.6 107.6 105.9 100.2 82.3 87.3 74.1 102.1

B4R = F E e 91.2 121.4 1155 107.8 111.1 112,0 112.4 110.3 112.9 106.4 112.6 117.9 112.2 110.4 106.0
TR R R R 103.5 125.4 115.4 104.6 107.0 107.0 105.7 103.8 108.8 103.1 110.2 113.0 108.6 108.6 101.4
B R B 126.1 114.4 109.0 105.2 1147 130.5 117.8 131.3 113.2 129.9 116.1 123.4 130.9 102.1 92.2

X B BB 112.3 125.1 90.9 120.7 124.6 123.3 121.6 119.7 125.3 122.3 124.9 130.1 124.3 123.5 117.9
TRt 1) — Y 4 e 93.3 104.8 97.9 109.4 114,1 113,9 115.1 108.2 113.0 106.2 115.6 117.2 113.1 110.5 104.9

TR e Tk 88.4 12.1 110.5 115.7 118.0 120.6 117.1113.8 116.9 101.9 117.3 119.5 108.0 112.6 107.5
T Bt s 99.9 114.5 101.8 89.2 79.3 113.2 98.3 89.7 103.2 109.3 112.4 100.3 99.7 98.2 89.4
IR BR 129.3 93.7 107.5 76.4 84,2 77.3 79.6 89.8 943 846 859 852 1017 841 82.9
THVE 129.4 84,1 123.3 73.1 79.4 710 73.2 72.1 77.4 72,5 741 744 78.9 98.2 99.3
FHBE 85.6 86.0 85.0 82.8 89.2 78.8 83.7 77.8 76.7 7.8 72.4 70.3 78.2 90.3 102.3
FEPVE 122.1 108.3 97.9 87.8 97.8 87.9 93.8 101.8 95.4 91.8 101.3 95.1 100.9 98.5 95.4
WRVE 1019 85.2 921 77.9 77.2 79.3 821 90.2 90.1 87.8 85.9 9.3 102.6 95.6 82.4
SRV E 76.1 70.2 718 84.3 98.3 79.4 87.3 89.4 90.3 98.3 102.3 90.3 85.3 103.4 70.4
BRYE 130.3 72.4 79.5 97.8 78.6 89.6 98.0 102.8 110.3 97.3 90.3 87.3 99.3 104.2 102.3
KRV E 116.0 77.2 102.0 105.4 103.4 103.4 78.4 98.4 89.2 88.3 80.4 129.4 82.3 80.4 79.3
BEVE 75.6 112.1 101.1 89.4 109.4 89.4 98.4 89.2 80.4 87.1 102.3 101.2 103.2 101.1 109.2
BHVE 113.5 76.5 76.6 123.3 90.3 91.2 99.2 8L.2 80.4 79.3 89.2 99.3 98.1 90.2 89.1
RUYE 127.6 71.5 109.5 109.2 98.2 103.2 102.3 118.2 123.4 103.2 90.2 79.1 80.1 80.0 87.2
VRV E 99.4 72.9 100.5 89.3 89.1 102.3 100.2 120.1 109.2 119.3 77.4 75.4 89.2 90.4 94.4
WRDE 87.4 75.2 76.5 90.3 87.1 92,1 80.3 84.3 87.4 88.9 90.1 98.4 99.3 102.3 103.4
AP 70.2 86.8 73.2 75.4 79.3 103.4 105.6 106.4 110.3 90.3 87.4 99.2 90.4 89.3 91.2
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WA/ (ug/ke) BRI/ (ue/ke)  FRWE/(pe/ke)  BANE/ (ug/ke)  BAME/ (ug/ke)
10 50 100 10 50 100 10 5 100 10 50 100 10 50 100

bl 30 113.2 8.0 93.5 109.3 102.1 90.8 99.7 98.6 79.0 89.6 90.7 99.6 109.6 100.8 106.5
TR 112.2 98.5 113.4 103.2 101.1 89.7 78.0 109.6 120.3 130.2 99.3 89.2 91.2 95.3 98.0
Eil 3 117.0 82.6 95.8 118.2 99.2 99.4 79.5 120.3 89.5 90.5 89.3 99.4 98.3 95.3 89.3
BRI H e 74.9 83.3 744 795 90.3 89.2 77.4 89.3 90.3 79.4 99.4 80.5 82.5 89.5 90.5
g s 103.8 110.7 129.7 98.2 94.3 90.4 110.9 101.2 99.2 102.1 98.2 93.0 101.8 103.2 110.1
BECERMEKM 1148 107.5 102.2 120.3 9.1 98.1 120.9 101.2 89.3 90.3 98.3 89.3 88.3 87.1 90.2
Z Rg K 130.3 121.2 115.8 129.3 90.5 102.3 103.2 110.2 101.9 91.3 90.1 89.3 87.3 79.3 10L.3
ET s 74,0 71.3 73.7 84.3 120.3 104.2 89.0 80.7 90.7 86.9 83.0 79.0 78.6 76.4 70.1
BRES IR 91.2 92.4 100.5 89.3 109.3 90.5 99.7 98.0 87.9 90.8 99.8 95.0 91.0 90.0 89.2
ST e 92.1 113.3 104.0 93.2 128.3 90.4 90.6 90.1 98.2 90.3 87.3 79.3 87.3 88.9 90.1
ANTH 86.8 128.4 102.2 87.4 90.5 89.3 76.9 101.4 90.4 90.8 90.5 98.5 90.1 104.3 90.6
EBEV 109.7 86.2 77.2 98.3 90.4 79.4 79.0 90.9 98.6 88.6 99.5 99.5 84.9 98.4 98.6
HEXG 111.6 116.9 125.3 90.4 79.3 73.5 102.3 110.3 123.1 89.4 90.3 98.6 8.5 104.5 89.5
WR R G K 119.7 123.6 128.9 98.2 105.2 98.1 89.0 102.3 110.9 80.4 90.5 93.4 89.4 105.9 108.3
JEMRTE Bk 123.9 119.0 129.9 97.3 90.¢ 98,0 104.3 109.3 109.3 90.8 89.6 89.2 99.9 80.5 90.3
ST B 85.7 86.4 98.4 89.1 99.3 99.5 109.4 89.4 89.3 76.5 70.5 8l.4 88.8 97.5 99.2
PrE g 104,1 91.4 86.6 87.4 89.7 91.2 93.2 90.8 90.4 90.4 90.6 83.2 89.3 102.4 89.5
ERTH 113.8 102.6 87.5 88.4 90.7 95.6 110.4 109.4 103.5 109.3 89.7 82.5 745 90.5 101.3

2.6 SEEREESIE S PR E HE#IE

EARARBLE T, HERWK 0 HES
AT 4 RBERE, R 3 BIFHMER &, H
2 I3 ARE B A 7 T W B I, ELAG U 45 SR 4y
FHR 79. 3 pg/kg 1 250. 2 pg/kg,1 B A FE G
FHEBEMA P AnE, HAW R R 97. 3
pg/kg. BEVERE A BE 5 R0 AR AR 0 B 22 R W
GEIEER T 1, MRS SR 5 GR g et
EFAEX EE LAY G . KEERIRE GB/T
20759—2006 FYRTAL 37 ¥5 , XX 3 fi FH AL A
B S HEAT ARSI, 5 e — P W BE R 80. 0 pg/kg AN
250. 1 pg/kg, B B 48 — FF 46 W5 0E A 96. 2
pg/kg, HREH . W FEMBNLEREY
Ao AFTENMLEBEREHTEESAT
4 B2 R BRI O 1 R AS I

H T 2 L W IR A 7 — R BRI, O T
0 = B O AR A SR M B 4 B A A AR R
WBOR .35 B Bk AT ] BB BB 59 4 3 % 3
B e i AT 2 R G 20 AT » A T A0 — 20 A
HE o R — Y A O R e 4 — P 4R R OE 7 R A
B YIRS T BT AT I ] A R B b A RS R A
5=Z8NRTFRETHEETFHNTFETFTLY
B B e P I A o P i 48— M N A
HE i B = G 43 0 5 PE AR R = R
Ry &, RRBEMEEREWEN, LH=%
PORAT RS TE— ERE LR T ER T, KL
YEGERRTE 2. @B T BT B K
JB i B R 0 R O A, X A AR — 25
TIE » AT A3 SR B FH P B 7 A, QR UE S5 R B AT S
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Fig.1 MRM chromatogram of positive pork sample
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