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Abstract; Veterinary drug residue analysis has become an important component of global animal —origin foods
safety, chromatography and mass spectrometry are the most commonly used methods for veterinary drug residue
analysis. Because of the differences of physicochemical properties, residual station and limited quantity exist
among the multiclass veterinary drugs, there are some technical difficulties in instrument analysis. To know more
about the research development in this field, this review describes the chromatographic and mass spectrometry
detection technology of fluoroquinolones residues in animal source food status, the characteristics of various
methods are pointed out, and the development of detection technology is prospected, in order to provide certain

references about fluoroquinolones residues in food detection.
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PN SEI AR AR UR St Ml € U &)
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TT 259 5% BRI 4 b B T A% 45 1 24 1 %
B 35 2 B = % B PR 2 ( Maximum residue limits,
MRLs) AT, WEETRZE 254 ( Quinolones , QNs ) & A
A U B 4 T S A 25 4 I BB 24, % DNA
I i b A 5 6 P 400 1 4 L, AT X6 20 B DNA 15
AT 30 451 6k 22 A 22 B T RS TR AR
BT M U R 2 25 1) ( Fluoroquinolones , FQs ) J&
WS TR 245400 2 Jo B 58 — AR 7= 0, A s A T 225 4 1Y)
6 iz B b —ANG(F) ARV R3S I, X 2H 240 i
(025 35 PRI W S A, 2R 4 B v o e
KO PO ik om S AR R, R E AR
A ( Enrofloxacin, ENR) K& H Qi & 28 5 7> &
( Ciprofloxacin, CIP) , L Vb B 75 ol W) 44 A i £ 5%
AR D B, WK N ENR FI CIP 4 H 3 #
4 FEWNERBIERL cIP E, Wik, sttt &
dir T ENR 5% B2 AG I ¥ A 7 ) 22 02 D 2 R LA a7
Yy CIP Z Fl, WAL FE 3 V0 & ( Norfloxacin, NFX) |
AP B (Ofloxacin, OFL) | FRi# V0 B ( Danofloxacin,
DAN, X P B AWV E) W H A
(Sarafloxacin, SAR) %%, MCISZ54 ] FH 10 bR A 5
RGP | e LAV WGE | R JEk 4 2 1
B B 1367 AR AR, B 2 M T
S FRIE AN B2

VEAF R R T B0 A i 24 P AR FQs (Y TS AE
B E AR B )R R 2 v . AR B A
PEES Y224 WX ENR 9 MRLs &4 HUE T
fIfE 200 pe/ke, LA 100 pg/ke, B 200 wg/kg; N
ERAVF ENR I TFIRYT 4 FPIGE SR , H MRLs

B HE 400 pg/kg AL 20 we/kg; H AT i 0 A fig
1 K% A S #EFT ENR (CIP NFX 5% B AT, 3 HoBr
MRLs #& $l 7E 50 we/kg; HEF A4 21X ENR [
MRLs JEAE N 40 wg/ kg, A 441/ R T A4 40
B IS IRER & L K Z DS HE XS IF A 2 SAR
) MRLs & 80 wg/kg, # HF2HZ1H DAN ) MRLs 24
50 pe/kg'® ;TP EXFF ENR+CIP BLE W% 19, H
HII FQs Z% B8 R I 7 88 2, A= ) i | T BK 4
FEE BANERIKESE . T FQs TESh W IR PE R
HP R Bk R T AR, 5 R R R A T 1 Rk
DZE , 38k o3 B RSCR &, Bl ik R R Sk
15, 18 TARER B 27 BRI, AR SCERIR T a5 AT
TR 7%, LU R s I pE & it b FQs HY 5K A A
Mt 2%
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Tab 1 Maximum residue limits (MRLs) values for ENR,
CIP in animal food established by China

ENR+CIP LS JLiA 100
Bixhis 100

i8 300

S 200

1 100

/% LA 100
L] 100

i 200

ES 300

EORESSA) K 100
B+l 100

it 200

3 300

Sl M 100
Niihs 100
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1 HHEBEE
L1 RARE S WA 5 R G AT i 2 A A
SE A e A AT DA A nT DAk [ R R
BEIE T S HE AR, W AH 64,385 125 ( Liquid chromatog-
raphy, LC) F TR & 076 TR — ] 5 ELAHAS 75 04 79 o
AR Z (8] 53 C LU 19 28 S AT 4 85 TS 43 BT 50
Cho %' DL LC IEHFZE THEALIA WY K R4
Wi 7 F FQs % B, 2 5t FR ( Limit of quantitation,
LOQ) 4 0.3~25 pg/kg, FIFA 61.12% ~115.93%
Roybal %7 DL LC 35K 4= 5 v () ENR | SAR 5%
BB G I R S, HLOR B A Feoe sl
K, E BRI B OIS S B08E 75 A
IYEE R, XJEH T FQs 25 i B su BL P I 2
SR SRR W R A A B 3 1T 52 1) 31 7 AH 2R 180 X6F
FQs 7 FHIWLIAVE T, R I, LC S48 FQs 2858 B4
AN HE
1.2 BRBEAEIEE KBS BRI ST A
NG ¥ER PRE 2 MY BN REH LC 4307, Bk
ST SO AR 4 1% ¥ (High performance liquid
chromatography, HPLC) 2K v iR, 15 RV AR (2 3% %
JEFEWORH (1% R S8 o b & TRV R 5, v sh A
FE T TSN, LA i A B R0OR . HPLC DA
R sAE , R i v R 4, 4 B AN TR
F18) B — 0 AN ) LA PR TR 5 Y ) % P 55 Tk B
FAZE AT [P 7 AR G35 AT:  TEAE N 2% 100 0 29
S, E K g AT AN | DTS S BRHRE 19 23 AT
(G N RE ELIEA R A ) e PSS I 20 E
HIBREVEXT BEEPE 402l Jooxt R, a2 P 45 5
T R T A5 B A TN 28 G A, R 28 0 T BE
W AT o 3t B B 44 B I 4 4 R M R B
AT R R B A5 5 DL A8 ARG U 450 45 20 DI A
#% (Fluorescence detector, FLD) | —- ¢ % [ 51) 46 ]
#% (Diode array detector, DAD 1Y Photo—diode array
detector, PDAD) %, HPLC Y #c KL &5 2 BoA
75 W VA E IR A HPLC SRATI FQs 5% 82

AT E AR, B T A rERE s
WEE o FHRUAS TE B B PR IR T2 T B, 23 3 Uo7 15
I ) 5 o g T AR 1 22 S DR T 7 e o A v 2
PR TE R 1) R A APRED

Liu 25 7R FH ool % BCh B4R BUA X B AR S iR
H 3 Fl FQs 5% B A I EA T 1 DL Ak, 456 b v [l
R AT K 78.40% ~96.62%, LV 25100 %ok e 2 rpr (1)
OFL & st 4T 7RI, HAG I R ( Limit of detection,
LOD) Y&l 4 5.68~9.71 pg/kg, Patyra 2" Ik
1R F LG HURE & SR S5 7E pH 2 4.0 119 .0.01 mol/LL
BR RR RS I 3 Ao [ AH 2 B g4k, LOD 1 LOQ 43
K 28.5~74.7 pe/kg Fl 31.7~94.6 pe/kg, V14 [H]
WA K 89.7% ~ 100.3% , He &1 K 4= 475 X Py
ARG 7 Fh FQs 5888, LOD JUHIFE 0.05~0.3 pg/kg,
FRUENIAR B Jy 82.4% ~ 108.5% . Yang 2511 |
FHPEHIAE T S A O 2%, 45 & HPLC B0 9 Fhzy
Y1y LOD $J1E 0.1 ~0.3 pg/kg JEHA, B Ky
67.4% ~99.0% , Bozkurt Z' "' F| ] HPLC-FLD %
SIRTAR XS EE G IR R A R A IR
70% ~ 100%35.FE 4, LOD 43514 . ENR 19.50% 107
peg/L,CIP 8.39%107 wg/L, OFL 3.23x107° pg/L,
Vakh 250 ] HPLC-FLD 7 I %0 )L £ 5 B 5
LOD .LOQ 4331} ,NFX (OFL ¥4 1.5 ng/L.5 ng/L,
[ % 7E 86% ~ 122% & FFl 9. Mei %5 R HI
HPLC-DAD F:IMEA 45 4= G54 5 LOD 2y 0.10~
0.216 pe/L, B A 68.8% ~120% |,

ANTAIRE i L T FQs % B HPLC \HPLC-FLD |
HPLC-DAD JZ Al HPLC ( RP-HPLC) ¥l J5 1Y b
AR 2 pian, Hop A HPLC & iy 3R il [ e
AFRIAR P I8 S0 AH T 2H AR VAR i 1A & | IR 47 5
AR [ A 0 553 0 A 38 3 A T 2L ok e 9B A €3
F (IEARETE ) A, JUF AT T A BRI Tl MR
SRR A DL B R 2 AT LUR Y,
I HPLC 5 32k it 4545 i 1 [l i % | LOD |, LOQ
HRARGT , 0T IZASI 5 2 P o R R U v
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Tab 2 Comparison of HPLC methods for detection of fluoroquinolones in different matrices

GG 254 kA B IR/ % LOD LOQ LoRllRE
Matrix Medicine Column Extractant Recocery/% /(pg - kg™ )/ (pg - kg™) Method
CIP, 10 -
N R/ = W
, ENR, WondaSil C18 £ /=21 N 10 - HPLC-FLD
B (250 mmx4.6 mm,5 pum) (pH Jy2.4) =L 83.2~97.3 ey 2z (16]
SAR, o (HRBULH 79 ¢ 21) 10 - AR
DAN 2 -
CIP, 0.8 -

0.05 mol/L Hifiz

Purospher STAR LP RP C18 FE HPLC-FLD

. e 3 ~
ak ENR, 0 6 .5y (PH A2 =ZH - 91.5-98.3 0.6 N
(AR 82 1 18)
DAN, 0.1 -
NFX 1.08 -
cIp N 1.65 6.09
’ \ & 0.1% R
rs X BridgeTM-C1 HPLC-FLD
4y pNg, aters X BridgeTM-CIS £ 20 mmol/L 97100 1.99 5.8 o
(250 mmx4.6 mm,5 pm) R 2.l LIS
DAN, " 0.97 1.22
SAR 3.91 19.62
cIp 13 -
A ’ 0.05 mol/L. HyPO,~
A R, Hypersil-ODS CI8 f 0 M07 Hatta HPLC
LS UREE AN ENR, (250 mmx4.6 mm.5 m) = (pH 2.4) -2 >90 1.5 - -
AN NFX ’ ’ (AL 82 : 18) s B B
NFX, 99.52 1.08 3.25
crp N 98.70 1.65 6.09
’ . & 0.1% R
ate XB— HPLC-DAD
2y DAN, Ulimate XB-C18 £ 20 mmol/1. 99.23 0.97 1.22 e
(250 mmx4.6 mm,5 pum) e 7, I VK
ENR, 98.67 1.99 5.98
SAR 99.24 3.91 19.62
NFX, e 6 -
Hypersil BDS—C18 f: 003 mol/L Bt ik HPLC-FLD

HANLA ENR, (pH K 3) - IERAMB  79.89~99.45 6 -

(B 87 : 13) Xl e 21

(200 mmx0.46 mm,5 pm)

cIp 6 B
CIP, 4 _
Hm
i ENR, Extend-C18 #i 0'9_1 mol{l MTi(ki 4 - HPLC-FLD
A N (150 mmx4.6 mm,5 pm) ’ﬂ’fv’iz(pH 4 2.4) =Ll 79.6~97.5 *ZJJ[/(:!:/EKLZZJ
NFX, o (KB 97 ¢ 3) 2 - B
DAN 2 -
Waters—C18 £ 20 m mol/L Bz — 43 B30 [ AH A2 B
Ly NEX s A6 S m) A (pH N 3.0)-ZJF 96.5~1041  9~12 - (MISPE) -HPLC
' s (AR 85 1 15) 7 (2]
4 NFX 1.0 -
fn BB s ‘ ]

E}jﬁg;#ﬁ;{fﬁﬂg : ENR Waters X BridgeTM—-C18 £ T IR A - 2R 84.3-91.0 10 ~ HPLC-FLD
AR ’ (250 mmx4.6 mm,5 pm) (RFHEE R 96 - 4) : : : 75 {2 1 24)
we U cIp 02 ~

NFX 2.3 -
’ 5 R A
. ACCLAIMTMI20- C18 4 -7 HPLC-FLD
I O (250 mmxd.6 mm.5 pm) P CRE+FPERRR 59.5~111 33 3 3 0]

ENR ('ﬁ:ﬂ'{tty‘] 83: 17) 30 B
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e Eit7) Tk T Il e 3/ % LOD LOQ LSRIWRER
Matrix Medicine Column Extractant Recocery/% /(pg + kg™ )/ (ug « kg™) Method
cIp, 4 -
e oK T2y
N ENR, Symmetry C18 FE LJ=0.05 ',TT?L/‘L;%E&/ 4 - RP-HPLC
HA (250 mmx4.6 mm,5 wm) — LR o1-99 FEs 25 126]
SAR, o (B 16 - 84) 4 - ?
DAN 0.8 -
OFL, 4 20
ENR, 0.2 1
XBridge Shield RP C18 #F 0.5% H - HPLC-FLD
X P 80.52~101.1 1 5
& CIP, (250 mmx4.6 mm,5 pm) (KRR 90 ¢ 10) 5 58 s 27
DAN, 1 5
SAR 1 5
cIP - 30
’ N 0.05 mol/L B =
\ Hypersil C18 ¥ - HPLC-FLD
E - ~1 - i
3 NR, (250 mmx4.6 mm,5 pm) LH{E L 70~100 30 7'_75)%%'28]
SAR (B 82+ 18) _ 20
ENR, Kramasil C18 i 1 ‘mmoliL MZE 0.56* 1.87* HPLC
45 IR -2 83.9~98.8 e 29]
CIP (150 mmx4.6 mm,5 pm) (KRR 95 © 5) 0.97* 323" FY
cIp, 0.5 12.4
oA DAN, Waters Semmetry CI8 £ 0.05 mol /LBER-ZHE o0 000 o 0.12 33 HPLC-FLD
A .68~ . N,
ENR, (250 mmx4.6 mm,5 pm)  (PKRULLA 82 ¢ 18) 0.5 11.6 Bk 0]
SAR 0.5 17.1
CIP, 0.5 11.8
W DAN, Waters Semmetry C18 0.05 mol /L Wil - 2. & 88.68~ 1003 0.11 3.6 HPLC-FLD
; ENR, (250 mmx4.6 mm,5 pm)  ({RBUL 821 18) ' : 05 12.8 1k i 2 L30]
SAR 0.5 16.5
N A NFX, Zorbax SB-C18 #1 0.1% - 2.Ji5 87.9~105.3 3.5 11.6 HPLC-DAD
FH YA ENR (150 mmx4.6 mm, 3.5) | : : 29 0.5 Yty 2 L31]

R =" BB, ERR " BALY peg/L, TR,

1.3 BE Rkt e s A E g%
(Ultra Performance Liquid Chromatography, UPLC)
FETF HPLC PYFe K s PR, a5 1 /NS0 IEORE IR
F G AR B PR A - B A AR B T oA
e it | R U R (A I A i, TEANES T I,
TR T AR A 20 3 SR P 37 TR ) 0 3 SE0RE 24 S
A BT 0 F5 A e AR i 5 | A SRR R
AR AL T R LR AR, S A
I IETAD N L

Aufartova 252 F| ] UPLC - FLD ] % 75 §F F
Gran Canaria Island 2% 5 fft FQs, LOD £+ T 0.1 ~

6.0 wg/kg ZIA TEM AR FE K- (25 pg/kg Fil
250 pg/kg) T ARAF B MR R F 90% ., Vardali
S0 L UPLC —DAD 6 i0 firs a1 JIL P i1 1z ik 41 4
DAN,LOD 4 13.73 pe/ke, FICE R 90.2% ~ 101.2%,
AN[FIRE S BE T FQs 58 A8 s R Nk 3 ivn, h &
s AL ] UPLC &0 FQs % B8 I 2248 i €18 4
HEAT A3, DR R 0T A DU 25 U Bl A A5 SR AN T
AR E % (LOD \LOQ 22 HIAR K, T 4 e (4 4 I
B FLD 2k 0 25 PR S 8 1 | R 038 oo T
JZAdE R B X 5 'y oA o 1, FRL A P
AP ZRR
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Tab 3 Comparison of UPLC methods for detection of fluoroquinolones in different matrices

= 25 A B IR/ % LOD LOQ ioRUIDIRES
Matrix Medicine Column Extractant Recocery/% /(pg - kg™ )/ (ug - kg™) Method
cIp,
‘ DAN, ACQUITY UPLCTM BEH C18 0'051“01/{,@'? g&fﬁ/ UPLC
X (100 mmx2.1 mm, 1.7 wm) == LI 70~100 0.02 - g
ENR, e SRR R B 89 1 11) g
SAR
CIp, 76.5~99.1
o ENR, Agilent Eclipse Plus C18 RRHD £ 0.1% FI i~ 2. i 73.4~96.7 B B UPLC-FLD
SAR (150 mmx2.1 mm, 1.8 pm)  (FRFIH N 82 ¢ 18) 79.5-97 4 R EA3)
DAN 77.5~98.9
CIp,
DAN, Eoo. R-Z I UPLC-FLD
14 ACQUITY UPLCTM BEH CI18 # 0 1A% EF‘E& s 67.6~97.1 3 10 ¥
ENR, (100 mmx2. 1 mm, 1.7 pm)  (HBULN 86 14) TRIE Y
SAR
jiReomg ikl \ "
jtlj%ﬁ; zﬁ * ENR, AcQUITY UPLCTM BEH C18 £ 0.1%HiR-Z. I 82106 s UPLC-FLD
\\\\\ ZEEIN 1 H . ~ B 24 £ 37)
WAt E  CIP (150 mmx2.1 mm, 1.7 pm) (FRFHY 87.5 ¢ 12.5) IR
CIp,
DAN, Ac : : 1% P R- 2 i UPLC-FLD
o ACQUITY UPLCTM BEH CI8 £t 0 1% EIJ‘E& Z.N 702982 20 0 “FLD
ENR (50 mmx2.1 mm, 1.7 pm)  (FRFLLA 88 ¢ 12) it e 24 138
SAR
CIp, 25 5
4 ENR, 25 5
X LA
(=i SAR, 2.5 5
DAN 5 002 mOI,J,/L %E&/ 2_5 5 UPLC—FLD
C18 #(50 mmx4.6 mm,5 pm) =M= )G 62~103 B 0]
cp, (RBUL R 85« 15) 5 10 1
L o S N 5 10
R G PAE |
W SAR, 5 10
DAN 5 10
cp,
‘ ENR,  acourry upLeT™ cis fr 003 mol/L %Eﬁ/ UPLC-FLD
WE (50 mmx2.1 mm,1.7 wm) —LB-LIR 78.9~95.3 10 B AH’%}O]
SAR, R (B 80 © 20) s
DAN
2 HERBRAE PRI R (A o A B AT
T ST S FE I 8 A, e 0 1 T PO €338 S JH 7% ( Liquid chromatog-

LU A3 25, SR 00 2 5 g = 3 W P et 5 T SIS 30 43 A raphy—mass spectrometry , LC—MS) ;0] FQs 5% £4 &
HER s, Ok Bog r A (s ry 208 i e 2O 38 o B s EAE TR T
AEJI 5 B A E MR RESS Sk, SEBIN S 20IR G ALl adiE s FQs FRIE RS 708 N AY 23 B I ) — 15
Py e 00 SEAUEME AT, WAL TRER BOETAE  SREERE I DRI IR g T AR A O ¥ DT 3K B E 1
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FUE RS0, T IR BT 5 22 45 0 R I 4 1) A
XForBUiE W R AR 2 A5 R AR B T 2 R
TEHAR

Kantiani 25" ] LC-MS % 4= 2= 7L R BiAS 4= 7L
H) 15 Bl FQs 5% BA [R] B 2 f2 A 1IE , LOD 43 514
F0.01~1.93 pg/L.0.03~4.23 pg/L, Tang %!+
T FH AR B SPME ) —LC—MS el 5 258
WKL ' FQs 58 B, LOD 2 0.3 ~ 1.5 peg/ke.
Montesano 25 ®HEAE [LC-MS/MS &7 7 —F Pk
K EH v B (FQs B—F) Y75 1%, M B 08 V5 5¢
BRI AL B A AT EE 175 L A A ] 52
RS LOD A 1 pg/L, Johnston 2514 ] LC-MS/
MS [FJBsf o Afr 1 ik | X R RN £ r 8 Bl FQs KR
B T AR IILE 12 min Y 06 LOD A+ T 1~3
ne/kg, Barreto 45 fifi ] LC-MS/MS Ml i K & |
A4 FERIE LA R 9 Bl FQs R B, [FICRA T 79%
~115%,L0D H1 LOQ 7354 5 pe/kg F1 10 peg/ke.
Chen %17 JF K3 Y 2 5 50 5 2F 4[5 #1130 %€ X
(APDE / MMF-SPME) 5 HPLC-MS/MS B4 & K

A= 3 e A i b FQs BR B &, LOD 23 5l R - 4
1750.0019~0.018 pg/kg, #% 0.0010 ~0.0028 pg/kg,
[HISCRTE 74.5% ~ 116% 2 18], SM Da %7 LI 1
At B R T TR 3 A AR S 2 v s o T i SR
g fbiA 41 T H, FI ] UPLC-MS/MS i #5 4F
Wy 7 B FQs R, LOQ A 20 we/L, IR Ky
80.5% ~95.7% ., Meng %'**) ) UPLC-MS/MS %4>
MreEieh 8 Ff FQs 5%, LOQ 24 0.01~0.29 pe/ke,
MR A 61.0% ~115.0%

ANEIFE L RT FQs 5% B L AL RNk 4 iR,
HI e H AT AL A B AR B SR 2 T B PR X 2 AR
AR AR | LR A, AT 4 8 1F B AR,
(B2 A IR e A (35 1) 43 B A 0 FE A TERR MR 2%
PET AR E MR DE . 5 RO G385 19 5 A AG I &%
ARG, B3V S A ) s el 1, AT S AR X 237 o
TR W 5 A0 A5 R, TE S B O B InF 8] LA, 34 B
P A A DR B IS T) T 0T 1 1) S5 33 L AR 385 1
FEPERE

R4 BREBRAZRNFAEHERERPRBEERLAYMZENILE

Tab 4 Comparison of LC—MS methods for detection of fluoroquinolones in different matrices

i i) L E LB i/ 9% LOD LOQ LSallpIRES
Matrix Medicine Column Extractant Recocery/% /(pg - kg™ )/ (ug - kg™) Method
OFL,
NFX, Hypersil GOLD H LC-MS
ypersi S
0.1% H iR - 88~101 10 - N
i p, (50 mmx2.1 mm, 1.9 pm) -l B!
ENR
DAN, 0.14 0.48
ENR, 0.07 0.23
SAR, Shim-pack XR-0ODS £k 0:20 ' HPLC-MS/MS
pac S - 2 h h
Bk 75 mmx3.0 HIRE-0.1% H iR /K 73.5~92.9 2 0]
. (75 mmx3.0 mm) 0.10 0.35 PP
OFL, 0.07 0.22
NFX 0.10 0.35
NFX, 1.05 3.51
CIP, 1.03 3.44
Agilent Poroshell 120 EC-C18 #£ 2 m mol/ I R%% + HPLC-MS/MS
e % DAN i 80.4~110.2 1.16 3.86
ok © (100 mmx2.1 mm, 2.7 wm)  0.1% TR - B s rpEp st
ENR, 0.93 3.10
OFL 1.20 4.01
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= 2 A B [,/ % LOD LOQ LioRUIDIRES
Matrix Medicine Column Extractant Recocery/% /(pg + kg™ )/ (ug « kg™) Method
NFX, 0.57 1.78
cIp, 0.88 2.93
. Agilent Poroshell 120 EC-C18 % 2 mmol/ Ff iR + HPLC-MS/MS
DAN Ne 80.4~110.2  1.09 3.64
K * (100 mmx2.1 mm, 2.7 pm)  0.1% 9 ERVA - P i s Ep sy
ENR, 0.79 2.63
OFL 0.87 2.90
cp, C18 £ HPLC-MS/MS
pie 0.1 R- 2N 76.6~102.1 0.5 1 .
B ENR (100 mmx2.1 mm, 2.6 pm) %HR-LIR TR 2]
SAR, 0.1 0.3
OFL, Agilent Zorbax Eclipse plus C18 H 0.1 0.3 HPLC-MS/MS
A gilent Zorbax Eclipse plus H 0.1% W -2 I 79.9-98.1 s
ENR, (100 mmx2.1 mm, 1.8 pm) 0.2 0.8 w4
cIp 0.4 1.0
NFX,
CIP,
Waters X BridgeTM-C18 #F: 0.1% iR HH it~ . . HPLC-MS/MS
E 70.2~11 . .
aRd NR, (150 mmx2.1 mm,5 wm) 0.1% B g 0 ? 2 3 PN A5
DAN,
SAR
OFL,
NFX,
-~ CIP. " Waters X BridgeTM-CI8 £ 0.19% i F - 20.7-116 s 0 HPLC-MS/MS
A T~
ENR, (150 mmx2.1 mm,5 pum) 0.1% H iR PN L L5s]
DAN,
SAR
NFX, 80~ 100
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