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Determination of 50 kinds of veterinary drug residues in Rana catesbiana by
isotope dilution/ultra performance liquid chromatography-quadrupole
time-of-flight mass spectrometry
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(Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

ABSTRACT: Objective To establish a method for rapid determination of 50 kinds of veterinary drug residues in
Rana cateshiana by isotope dilution/ultra performance liquid chromatography-quadrupole time-of-flight mass
spectrometry (UPLC-Q-TOF-MS). Methods The samples were extracted with 0.2% formic acid acetonitrile, treated
with multi-plug filtration cleanup (m-PFC) solid phase extraction column, separated with Phenomenex Kinetex Cg
chromatographic column, gradient eluted with 0.1% formic acid-acetonitrile and 0.1% formic acid aqueous solution
as mobile phase, and the target was detected under positive ion full information tandem mass spectrometry (MSF)
scanning mode, and quantified by internal standard method. Results The 50 kinds of veterinary drugs had good
linear relationship within their respective mass concentration range, the correlation coefficient was greater than 0.995,

and the limits of detection were 0.5-1.0 pg/kg, the average spiked recoveries were 79.4%—112.1%, and the relative
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standard deviations were 3.7%—13.1%. Conclusion This method has simple pre-processing and accurate results,

and is suitable for rapid determination of 50 kinds of veterinary drugs residues in Rana catesbiana.

KEY WORDS: isotope dilution; ultra performance liquid chromatography-quadrupole time-of-flight mass

spectrometry; multi-plug filtration cleanup; Rana catesbiana; veterinary drug
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¥ (high performance liquid chromatography, HPLC
HH 6 35 - 5 3% 75 (gas  chromatography-mass spectrometry,
GC-MS)P 1 AH €5, - 53 B T 159 (liquid chromatography-
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43 PE BT % 15 (liquid  chromatography-high resolution mass
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quadrupole time-of-flight mass spectrometry, UPLC-Q-TOF-MS)
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-N-NFEHERE(primary secondary amine, PSA)FIZBERRAN K
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81.3%~115.1%, AHXTFRUEMZE R 1.5%~13.1%, 11 H AT
m-PFC [ FH 2 HUES 45 185 43 02 i 2 T =F [) Gy 0 4 i o
LRI S e RS

A2 % H m-PFC 454 UPLC-Q-TOF-MS, @itk
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Table 1 Evaluation of different instrumental analysis and
sample pretreatment techniques
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30 B2 dEAE AL (AT 100~150 @)W F T M T Akl
K=& T .

50 Fi-E 2R 18 Bl 24 AR (B 1 b 40 0 B 1
[ Dr. Ehrenstorfer A R] , _[IE24E N G T HERT /R EE B4
BERAHE, SEEEN 91.2%~99.9%; WL, (@i, 12
[ Merck A #l); m-PFC [E A ZEBUA LA (200 mg/3 mL, Jb
FORMEW LR A IR/ F)); Captiva EMR-Lipid [ 255
(300 mg/3 mL, E[E Agilent A w]); 522U FR I HE MK 1E
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(200 pg/L). Oasis PRIME HLB [#AHZEHUH: (60 mg/3 mL)(3&
Waters 23 A)).

1.2 UE5EE

Xevo G2-XS Q-TOF i OB 433 -DUARAT- €A T HF
(1] J5 3% S0 B H W55 55 25 T~ i (electrospray ionization source,
ESI). Masslynx 4.1 #H#fF. UNIFI 1.8 Zdi b BLAR(: |
Waters BEH C 3 #:(100 mmx2.1 mm, 1.7 um)(3E[E Waters
25 F]); Multifuge X4R Pro &2 Z.0HL(FEE Thermo
Fisher Scientific 23 wl); Milli Q 28 ¥ /K & 4E #% (£ H
Millipore 23 F)); XP205DR HL T KR FE 0.0001 g, Fit:
Mettler Toledo % A)); Phenomenex Kinetex Cg #1:(100 mmx
2.1 mm, 2.6 um)(J M KEBAEWRH A BRA A
1.3 LWHEE
1.3.1 #femarazE

AefRE a2k o RERINE, BOHAT B LR AT, VIR
ARIG FLAN B ATHRRAE, . MEFFREL 2.00 gORS i
% 0.01 g)iIFETF 50 mL M0 T, A S mL 0.2%
HE 20, BERIRS B 5 min, Bfi)5 5000 r/min & .0
5min, EIHFRERES —A 50 mL BNEE.OE D, g
A 5 mL 0.2%H M ZEEE AR 1 . BIFPIRIRIUR,
HEREL 4.0 mL LR WINEE m-PFC /ML, Lindzd)
WA G B8 A sh, W B TR T 45°CKIB T, &
SREALT 0.5 mL, F 0.1% /K ERE 1.0 mL, iRjE
IRAJE, 12000 t/min 553 .0 5 min, BT 0.22 um i3
FLUBRE SN R, it UPLC-Q-TOF-MS Mz
1.3.2 AFEIERES)

PRUEVE TR MERFRIC R 2 bR i, W B O

A3 ST 500 mg/L IARHERG &K, T -18°C N #GLLRAE,
PRAAIHRR A 6 A~ F o AR S 75 206 50 Fhed2fn 18 F
HNAR IR AL, P ERBRSIE S £ 1 mg/lL
PR TARWR, BT TARRISE T 4°CF BAIRTE .
133 &4 %t

VAR5 Phenomenex Kinetex Cig (100 mmx2.1 mm,
2.6 um); HiHE: 0.4 mL/min; FEE: 45°C; PERRARL: 10 pL;
TLBIAH: 0.1% F BR/KIEB(A ), ZHEGE 0.1%H IR)(B ).
KB REVEIRFRY: 0~1 min, 5% B; 1~12 min, 5%~70% B;
12~15 min, 70%~95% B; 15~17 min, 95% B; 17~20 min,
95%~5% B.,
1.3.4 Jigdtt

B ESL IEEFREEN, BHERE: 10 kv,
B FURIREE: 120°C; HEfLELE: 40 V; HEFLSHE: 50 Lib;
JREVA TR : 50°C; BRI I 1000 L, $idii R4
2 MSE, JEREHHTEE: m/z 50~1200, {KHiERERIE: 4 eV,
R AR IE: 10~45 eV, BEIE A58 S Il AR (5T i ik
JE 200 pg/L, m/z 556.2771), WiZ R EIHIAIRE 10 s,
135 BB HENES

e LRI ST, @il Q-TOF-MS SR&EZK
TR E BRY 0 BB RS0 ST . AR T B R FRRAE AR 7 B T
FiEEEER, Sarmars. o Xmas, &
UNIFI 1.8 i b B A v [ 25 7 A D 5 1 v 40 B
B, g SN 2 Fion. e IE 2R s Ve R
BER R — AR AR A, B R 22N T
5.0x10°°, fREEmFaMR22/NT 0.2 min, & fER, i —2%HE
B IR B O H AR S e TRy, R R
WHE N 50 mDa, FHMNFRYRESATE T -

F2 S0MBAR 18 HNFHRIESITESH

Table 2 Mass spectrometric parameters for 50 kinds of veterinary drugs and 18 kinds of internal standards

, . N SIS i . -
#51 o st REIE hiton THT(mi2) PR
BN C7H 5FN;0;4 426 332.1405 288.1507, 245.1106 VD -dg
W R C19H0F3N;0;5 4.66 396.1526 352.1529, 295.1046 HHR U R -ds
KRR C17H15F,N50;4 4.42 352.1462 265.1132, 308.1562 KR -ds
oY TR C,1H oF,N;0; 4.40 358.1556 283.1225, 314.1657 KRR -ds
IR C7H sF3N;0;4 4.09 370.1365 326.1468, 269.0883 WD B -ds
R R C6H sFN;0;5 4.14 320.1392 219.0558, 261.1019 EIRTD B -ds
- ﬁ’jﬁdﬁ C3HFN;0, 4.15 362.1503 318.1603, 261.1019 %ﬁ?@lﬁ-d;
R C7HFN;0;5 421 334.1550 233.1076, 219.0919 R b R -d;
)s87aUd = C19H,,FN;0;4 4.57 360.1712 316.1812, 245.1075 R R -ds
MR Cy 1 HoFoN;0;4 5.02 400.1459 299.0981, 251.0858 Bitivh iE-ds
Whivb R CH,7F,N;0; 4.95 386.1306 299. 0982, 344.1410 RsTh AL-ds
HMATD A C1oH2FoN,O; 5.07 393.1727 349.1824, 292.1245 R R -ds
5 g C1,H,FNO; 7.79 262.0871 244.0769, 220.0406 Bk R -ds
AR C13H;NOs 6.04 262.0706 244.0606, 234.0286 Bagvh B-ds
it Jie ok C;H;0N,0O,S 0.86 215.0595 156.0108, 108.0456 Tt e 22 -d,
Tl e 24 e C14H15N,O;5 3.82 291.1445 261.0976, 275.1133 Tt e 2 -d,
it frle — FF 5 S5 i C,H,N4O,S 426 279.0913 124.0866, 156.0110 Tt e - -d,
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, . {584 Bt ] SRS B -
5 k&Y 5 F Imin B (miz) FETFm/z) R
it fg s g C1oH N40,S 2.72 251.0586 156.0110, 108.0445 Tl 222 -d;
fitf iz i g C H;N;0,8 3.36 250.0634 184.0863, 156.0111 T % 2 F-ds
it fg o e CoHyN;0,S, 3.29 256.0196 156.0111, 108.0447 T 2 F-ds
ik e F s Ci H,N,0,8 3.64 265.0745 156.0108, 172.0175 T# e 2 -ds
i frie — Y e C1H;3N;058 571 268.0745 156.0112, 108.0415 % Z2F-d;
Tk e — Y g e CH14N,O,S 2.53 279.0913 124.0866, 186.0328 T 2 -d;
Tk e R LR C1 H;oN,058 4.43 281.0696 156.0119, 215.0923 T 2 -d;
itk e FY e CoH1oN,O,S, 436 271.0307 156.0119, 108.0451 Tl 222 -ds
CLES T e ] Y 4 e CiHNLO5S 4.90 281.0695 156.0118, 108.0451 R 2 -ds
fitf e ik R C1oHoCIN4O,S 5.02 285.0191 156.0111, 108.0451 T % ZF-ds
fith i 2% C1H1sN,O,S 5.40 311.0806 156.0112, 108.0448 T 2 2F-ds
ik e F e C1oH11N;058 5.36 254.0580 156.0117, 108.0450 T 2 -d;
T g — FR S e C1 H3N;058 4.15 268.0741 156.0110, 113.0715 T# ¥ 2 -ds
itk Jhe 2 T C13H;N,058 6.14 299.0455 156.0112, 108.0450 fitf e b 2R -d
T e b 2R~ C1H14N,O,S 6.42 311.0799 156.0118, 108.0451 fitf e b 2R -ds
i e s Ao C1:H,N,O,8 6.50 301.0740 156.0117, 108.0451 T e b 22 -dg
i i R it e Cy5H14N,40,S 6.53 315.0914 158.0714, 222.0329 T i b % -d
i S i e CsH/N;0, 2.17 142.0606 96.0681, 81.0456 HoSE R -ds
F i e CeHoN;0; 1.75 172.0723 128.0453, 82.0527 FH i et -4
T i ik e CeHgN,O,4 2.35 201.0610 140.0454, 110.0096 i A -ds
¥ 5 H i e CHoN;0, 1.30 188.0669 126.0306, 123.0552 F 3L figmk-d,
il 3k ¥ L e CsH;N;0; 1.67 158.0556 140.0455, 110.0485 ¥ L e -ds
LSS A-fil§ WK s C;H;N;0, 0.96 114.0307 96.9618, 83.9519 ¥ I A R -dls
2- G R s C4H;sN;0, 1.25 128.0464 111.0437, 82.0525 F2 P L T e -ds
SR gk C,4H,CIN;0, 3.33 162.0059 145.0031, 116.0134 5 T RAME-dy
FR T s C;H;N;0, 3.07 164.0451 118.0527, 91.0413 5 TiE WAy
ST TiE C-H,N;0, 4.41 170.0921 124.0996, 153.0898 T T TRk P -d.s
PGP CisH15CIN,O 8.86 285.0783 154.0415, 222.1144 PG PE-ds
P %Eﬁﬂwﬁiﬂé CsH,,CIN,O 7.73 271.0633 140.0263, 226.0423 i@ﬁ%ﬂﬁ-ds
a AN Cy7H5CIN,S 7.84 319.1025 214.0391, 246.0138 SAIVE-ds
LSES C7H0N,S 6.93 285.1414 198.0371, 86.0972 SR ds
o LA Cy3HpN, 8.70 329.2010 313.1690, 208.1110 FLAE A1 2t-ds
LSies bt fL7E gk Cy3HyN, 7.83 331.2170 239.1531, 315.1852 e e fL 28 A 2-ds
b SE T M-y CsD3H4N;0, 2.17 145.0799 99.0869
FH T e -l CsHsD4N;0;3 1.75 176.0986 128.0449
T IRE IS -l CeD;HsN,O, 2.34 204.0803 143.0637
PRI R i -d, CsHsD,N;0; 1.30 190.0798 128.0423
2 R R R g ek -l CsH, D;N;0; 1.67 161.0764 143.0659
Hb PG P -ds C16HsCIDsN,O 8.80 290.1102 154.0420
ST -ds C17H30CLN,S 6.92 291.1810 92.1337
FENE dg C7H,4D¢N,S 7.84 325.1428 246.0138
% IR R -ds Ci7H,,DsFN;0; 425 340.1925 296.2022
W BT A-ds C19H7DsFN;05 4.56 365.2037 321.2144
b L-ds C16H13D5FN;05 4.13 325.1723 281.1817
ATV HE-ds CisH17DsFN;0, 4.15 365.1724 261.1050
REFVD B -ds Cy7H,,D5FN;05 4.20 337.1763 233.1092
1% VP AL -ds C,7H,4DsF,N;05 4.40 357.1778 270.1447
T 2 -d; CioH11D3N4O4S 5.37 314.0999 156.0112
Ttk JHe 1 2R = -d CoHsDgN,0,S 6.37 317.1205 162.1138
LA SE-ds Cp3H9DsN, 8.70 334.2320 318.1811
Pt fL4E 1 2%-ds Cp3H,D6N, 7.83 337.2356 322.1926
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Wt Masslynx 4.1 #8684 475008 R &, R
UNIFT 1.8 Z5H8 A SR A Xl A 0 285 L 344 7 2 1 2 1 T o
FIFH Excel 2010 %14 #4744 3 47 F1 Origin Pro 8.5 #i
TR,

2 GERESH

2.1 FEFHMK

HE IS5 1F B TR X X 50 25 4b 50 18 Fl 2y
PRI AR HER (20 ng/L)HEAT MS® 2474, MS® & T4k
BHEARR B R AR, Brnk R v O iR U INRER AR . = Al
FERE DL R S BRI ME IR A IE W 3 A~ . Hor, (KA R
R 1o i 2 30 0 0 ) AR TR B R S T R
A T 30308 T X Jo e i 2 A TSI RS TE . SR TR AR T A
BHLER 0.5~4.0 kV B BERALA PR T 60 1% &1 ) w1
1, Frp A A X 1K 4 A DR sk S ) I 32 F S 1) B
B, BEMEBRERTF 1.0 kV JFUERBURETRE, i
AR ETRIAR AN 2, — 2L R . A
AT ABE R SR S IR S B Ak, B AR
AT T AER BTRE I N, PEALR TS50 1.3.4 FiR.
22 BIERMHMRK

AT 5 3% 15 i RO AH 5 H R Y TR K £ 1 AT
Phenomenex Kinetex C;g #1:(100 mmx2.1 mm, 2.6 um)#l
Waters BEH C 3 #:(100 mmx2.1 mm, 1.7 um)*t 5 25254
AT . SR ER(F 1a), R Waters BEH C,g FERY
O TERE R, R B g D 55 g SRR e 25y T ) 23
U TR 2 () i 3R FY P R T i 6 e 5 T 25 40 o W S P
i A . 1 {d ] Phenomenex Kinetex C g AE 50 Ffr .24
LGP 18 Fh-E2h AR 1 IS I TR IR BN FR, 288
FEU ., SRR E— 2P X S A B E AL T T RS, 45
T K-HBERUK- 8, LA AR 2R v B R v 18 2 T e
TS TIN5 000 49y e, 1 U TR AR 06 T AR ) 7 AL S €8 35 AT R Y5
W, S5AEEREH, ZNEX B AR DR S A AR T
i, I B 2 BT IR S AE: . KA U 0.1% A5 H
R RE % W W b 4R o K 28 AR B LR, 1T L BR B 1WA
INXHREIMZE T . B 16 SR 0.1% H FRZK A E-0.1%
IR 2GR sh IR R T, R Phenomenex Kinetex Cyg FEHY
50 FhEZIRIGE T OB E, AR B RE, 6
T R, AR PR P S 2 2 AR A R
2.3 FHmECEEEMNRL
231 REUEF 9k dE

SHHCRR TR . . ZHE:K8:2, ViV). 0.2%H
TR LI 0.5% R LA AR GA R, X AR dh v 5 28
BT IR BT, DA InAs il e (8 Sk vk B 2

(B 2), LR CTR 2 HURE it IRF 1 T 218 A1 = 2 F e 2K [l
WA, PR RIRART 50%. SRIBGAT] 2 56 it X
BRI AN =2 BE 2 B [EDICR L T 7K (8:2, Vi) BF
FEARIE, TR a2 25k B AR I R, A LR HGR] R
SN e R AT AR T FAR PR IO, B AR R Y
VSRV IREE T 75 5 s 5 I ) (AR e O g T Ao Y,
e S A VRGN A 7 it rh 2 A 2 I SR B 2 SRR, R
1% BRI SNSRI B BOICR L T Ll . AT IE4E R
IR, T 0.2%H R £ 7T A 3 5 2 v i 21 = 2R
BEZEH ISR, T 26 H B YRR S S RN E) 0.5% I HARY)
AR BEA WL R AL . 2G5 I8, AUFTEEESE 0.2%H
2 Z N D ARG 5 o

a 100 -
N
o
E
E 1.71
0 A A l !l " AA 1 Ii
2.00 4.00 6.00 8.00
P B8 it 8] /min
b 100 -
N
Fu|
,i;j
=
0 Jﬁ nll 2 ll. J

2.00 4.00 6.00 8.00 10.00
R B4 B A] /min
7£: a. Waters BEH C g 2,7 41:; b. Phenomenex Kinetex C,g {045
Bl 1 AT FERE X 50 Rl 24 4 B AR 52 (20 pe/L)

Fig.l1 Effects of different chromatographic columns on the
separation of 50 kinds of veterinary drugs (20 pg/L)
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AHIFFE 43035 3 A [ 228 ) [ A 2 BOHE (m-PFC
PRIiME HLB FI EMR-Lipid)% H #5454k 385 R A el
WCEEHEAT A, A3 BIRE L 2 mL A% HR BRI 55 51 AH 28 Uk,
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Horh m-PFC AT b WO AEAT 5 S 08 4 gh S A 0 L, i
PRIiME HLB #EF EMR-Lipid #: P b A £ 1 H R
T U AR RS2, 25 R (K] 3), EMR-Lipid A%l b
W Sy S A Dl AT 3R 1, T R o 2 T A [ A
o SR m-PFC LI, A-ddedh iy 5 28825 iy ik [al
WAL T PRIME HLB 1 o 322 59 J5 K AT 62 40 s b i)
PR AR, T m-PFC AL iYW FFHEUR 5 A 22 B e
YOKAT, AT A R I SRR S T A 3 IR T
5, % m-PFC Hdb)E, FESRBOREI 4k, W ibair
G726 ASERgEE— 25 mePFC KRR F R AT T 11
1k, S ABEE 1~5 mLRBORE T4k, A H AR
(LA 3R A o T e g O 455 o, ERRARBUN 4 mL BHRR
W Il B | B AR R R, BRI UEAS 5 R B 4 mL #2
BUR#EAT m-PFC ¥4k,
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¥ 5°
S N
AR

2 R[RIERIE T B AR T34 B A A5 05 (n=3)
Fig.2 Effects of different extraction solvents on average recoveries
of target analytes (n=3)

FHFRISE
140 - =[S
R i flie s
120 F 1 A
| H N =% e
100 8 £
RS % Lé; % it
%’ o .
= 80 - + %
Z
H_ 1
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20

PRiME-I-ILB EMR-L_i_pid
R A B
B3 R AR ARG T3 R (n=3)

Fig.3 Effects of different solid phase extraction columns on average
recoveries of target analytes (N=3)

2.4 EFRMMN

25 (AR R R 1.3.1 P T AL TR, RS 4
90 225 A 000 7 1) R S5 DG T o e R s R A o i 2k,
o TR bl 2R R 1Y B ok 5 £ L T AU N (matrix  effect,
ME), 4 ME<0.8 i}, ZR3 FLFIHIZLN; 24 ME>1.2 i,
WU g L o AR, A5 0.8<ME<1.2, AT TA Ky L A% v A i
HUO GERELWGR 3), FHEARA 20 m-PFC kAR FAN
PIFRIEE IE S5, 50 R 24 1) 38 T80 H4 4E 0.85~1. 15 Ju Bl P,
FE TR A B, SEBRAG IS T 2 5 TR 2R
25 FHAEFWIE

P BRI IR A 1 A T 6 :0.1% F R K (5:5, VaV)iE
TTBYARE, Bl 6 ARV AT RbR e TAER, %
AL RS A EATINGE o LA PR B E (X, pg/L)
AR R, LAAEINH J5T R A b 5 T R A L A AR AR (Y),
KRS R HIARAE TR, WA kR 2 B
TN o PAE B TR M L (S/N) KT 3 KBS 745 194G Hi BR (limits
of detection, LODs). [i1] B B4 25 e e ity o 20 S IR .
7 3K TR A PR EVE T, $EIE 1.3.1 7 kb  rRE A i Ak
B, FHRTEST T RINE, BRI EEEE 6 K.
SERFWIER 3), 5 JSE L0 AH N 5T kv P 5 L D 22 R A
RMERR, HRBRB(NBIKRT 0.995, 4 ldhf 5 A B iz el
R R 79.4%~112.1%, 3 XF 45 UE fi 22 (relative  standard
deviations, RSDs)& 3.7%~13.1%, LODs & 0.5~1.0 pg/kg.
ATy ) VA B A R AR A B R AR LR 1077 B
-1-2008 { /K= 17 PR RS S 15 Pl TR 2 2 W 5k BR
HMNE WAHGIE-RITEEL ). GB/T 21318—2007( 3
PR £ i K e 5 B LAY B9 5 ). SN/T 3235—2012
CHbs B sl ppis & F b 2228 2058 B iR i WA
o3 FRE/ %L ) A GB/T 19857—2005 (Kb il
AT ERNZE SRR BRI AE ) ARSI R
2.6 EFRHEROHT

R AR GT 57 0 T IR T AR A K & T SR
WAIFY 30 {73 A= e bE A UEA TR, 25 5 S8 /R (3R 4), 4 RS P
K BBV AL, 2 RS IR TD AL, 1 AR R
A, BRI S S rb EE s ) B8 5 - i IR R I i
TUE 4, 43 BRI 1077 S4445-1-2008 Al GB/T
21318—2007 X AR S IEATRAIE T . -5 B GARHE T 4
b, ARG RIA 3, WEAmZE/ DT 15%, BF
ST BT A B 2 e v 22 2 B B A DR E AT

3 4 i

A5 R A m-PFC B A2 B4t ¥k 5 UPLC-Q-
TOF-MS ARA&EG T, By 14k P Aasmn2s . nggtng
W R | M2 A = 2R R e 2Rt 50 A 2R R Y
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PN e vk, Ak T BRI TGS A 0E, A T R RSDs ik T 15%. 2B FHAERE S ki 2558, 5 E S AnfER
PEEEFEEE B RN FE MR, HA T A FEZEA A8 X A 2 TE W AR AR - ER I BT ik O — B, VA TR L ER
SO Xop A I 45 SR 04 52 0] o A 5 T B X A ek v 50 B2 1Y A R, Hiff— DI R Al rh B2 2R B A P i A 4RI T
fEKEHBRA 0.5~1.0 pg/kg, MIFRENEEN 79.4%~112.1%, —MERUEARTFBL

R3 HEHERS S XAYNKREIR, BUE. B5ENERBE(n=6)

Table 3 LODs, recoveries, precisions and ME of 5 categories of drugs in Rana cateshiana samples (n=6)

wEY LAMEE I/ (ng/L) fnFRi/ (ng/kg) [ETe 32 /% RSDs/% LODs/(ng/kg) ME
BFRIE 0.5~50.0 2,10, 20 88.7~103.5 45~12.9 0.5 0.91~1.07
i BE R A 0.5~50.0 2,10, 20 90.3~112.1 5.4~13.1 0.5 0.85~0.91
T ek 1~100 5,20, 50 79.4~97.3 4.2~10.6 1.0 0.87~1.09
WS A 1~100 5,20, 50 81.6~107.6 5.9~11.5 1.0 0.95~1.15
SARHEE 0.5~50.0 2,10, 10 83.3~89.2 3.7~9.5 0.5 0.88~0.99

F4 AHFESRERENERMEREREIXTEE

Table 4 Comparison of positive samples determined by this method and standard method

FESLT S ¥ i H ] AR DU R L/ (pg/kg) AT AE/ (pg/kg) TR2%/%
g1 B2 52.1 57.9 11.1
Feih 1 NN 6.32 6.65 5.2
g 2 B2 29.2 26.7 -8.6
FEdh 3 B2 15.5 14.5 6.5
Fedh 4 B 2 62.3 67.0 75
Feih 4 WNTh 2 13.1 12.5 -4.6
KL S F i s 2.76 3.01 9.1

a 100 1.76
o\\"
gt
=
g
0 o - L—._~— " :
1.00 2.00 3.00 4.00
£ B4 Bsf ] /min
b 100 - 172.0731 ¢ 100 - 128.0461
i 125.9870 g
5 B 116.0695
= =
136.9303 172.0731
ra
107.0490 151.1234
167.0115 220.1343
84.9579 N N 84.9597 u | l
0 1 1 || J.Lnll. 1l Ln. J ul | 1 J.Jl 0 1 |]. 1 .mIlI |I.I|| L |4||||.|1|J|I|. |.I|JJ|||J
50 75 100 125 150 175 200 60 80 100 120 140 160 180
J i H(m/z) JEfar H(m/z)

T a $IRGES @G b, —JURIE; ¢ “gRTTIE .
Pl 4 BRAAE i Ve ) €20 35 L AR B )

Fig.4 Chromatogram and mass spectrograms of metronidazole in positive samples
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