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5.0~200 pg/L JEFEINEMESE R RIE, r7=0.999; J5Zt i BR(IN=3)HK 0.7 pg/ke, E8MR(SN=10)% 2.0 pg/ke;
JFRAKSEH 2.0~80 pg/kg B, SEXEIRCRTE 85.5%~119.4%, AHXIAR#ESN Z (relative standard deviation, RSD)
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Determination of 6 quinolones drug residues in bean sprouts by isotope
internal standard- ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To establish a method for simultaneous determination of 6 quinolones residues in bean
sprouts by ultra performance liquid chromatography-tandem mass spectrometry with solid phase extraction column
purification and deuterated isotope internal standard. Methods Using 0.1% formic acid-acetonitrile as extraction
solvent, the extraction solution was purified by solid phase extraction column, and 6 quinolones residues in bean
sprouts were determined by ultra performance liquid chromatography-tandem mass spectrometry. Results Six
quinolones had good linear relationship in the range of 5.0-200 g/L, r*=0.999. The detection limit (SN=3) was
0.7 g/kg, and the quantitative limit (SN=10) was 2.0 g/kg. When the standard addition level was 2.0-80 g/kg, the
average recoveries were in the range of 85.5%-119.4% and relative standard deviation (RSD) (n=6) was in the range
0f 0.13%-9.93%. Conclusion This method is simple and accurate, which can be applied in daily rapid monitoring
of 6 quinolones in bean sprouts.
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R 6 PTG W5k B o o AN SCIEIUY 6 Rl
BR300 Z M T B HE R FRAH, RER . AR
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2.1 XE5EH

Agilent 1290-AB Sciex 5500 HIBFiHEIL(FE AB
Sciex A #]); MilliQ 28 F/K &A% (35 E Millipore A H);
ST16R = i ¥ VR & 0 AL (£ B Thermo Fisher 2\ #]);
WAT200607 [ 4H %< Bk (35 [ Waters 22 ]); N-EVAP &
WA (35 [E Organomation /A7),

B 70 B (enrofloxacin, 4§ & = 99.9%) . RN A
(ciprofloxacin, 4l =92.31%). H: 4> 2 (pefloxacin, 2lifF

=02.19%) . %A 7P & (ofloxacin, 4l =95.71%). 7>
A (norfloxacin, 0 = 97.29%) . ¥ 3% ¥b & (lomefloxacin,
4li fif = 99.58%)(f [¥] Dr.Ehrenstorfer 2~ wl); Rl A2
-Ds(enrofloxacin-Ds) . ¥ 70 A -Dg(ciprofloxacin-Dg) . 4535
b B -Dy(pefloxacin-Dg) . %A #.P & -Ds(ofloxacin-Dg) . ¥#%3E
7> 5 -Ds(lomefloxacin-Ds)(db 5t Bepure 23 H]); W V> A
-Ds(norfloxacin-Ds) (3 [E Witega 22 ).

NG Ak, fEE Merck AR]); FER (4t
2% [# ROE Scientific A7),
22 ZWHE
221 R ELH

M B AR AE VS TR BC ] A BIAE B FRIC 5 mg 1 6 F
WETE S 25 Mt BR T R LN AR B T 10 mL AR, e
PG O, AR OEM, TS A — & &
FC il A 0.5 ma/mL {4 bR HE T TR it 25 W, —20 °CalE G IR A7
Sy EL 6 AR i AW TAR A R, A
CER BB HI AL 1.0 mo/L B A bR iR . TG 2F
FE 23 4R TR B0 25 VR TG 1) B 3 Tk B A AT oE AR
XF R . 6 bR FH TRDRE (9 7 1 BBE A 100 pg/L fé % BE
TAE -

0.1%H fR- L JEHRBUAM: B 0.1 mL HERF 100 mL
i, ZHE4 % 100 mL,

0.19% H1 i - F R U WG B 0.1 mL IR F 100 mL
i, HEEZE 100 mL,

0.1%M #2-Z i 7K (90:10, VIV): B 0.1 mL HIfiZ, 10 mL
ZJET 100 mL 5, E4ZE 100 mL,

0.1%H iz /K. B 0.1 mL HZF 100 mL &, &
2% 100 mL.,
222 HobaTa

FREL 2.0 g ©.2F, T 50 mL &l B8, dEnA
100 pL IBG WFR TAEWR, WHEiR G351, A 5 g & feén,
WIERAT, A 8 mL ZJE, 20 uL IR, Wik 4 1 min,
PR HRER 10 min, @O )5, BRI RO prime HLB
ANKE, I B R . AR AT S, 2 mL SRk
INKE S SO HHRAE 40 °CAIF T N 'RT, 1.0 mL Bl 4G
BIAHESS, B AL
223 RABE - BB ELM

(L)W AR 1% 25

kS (Gi%H: Aglient RRHD SB-Cig(2.1 mmx
100 mm, 1.8 um): #Eil: 35 °C; Wishi A: 2 W 3h#d B:
0.1%M 27K Wi: 0.2 mL/min; #EAEE: 5 ul; FEHR: 35 °C;
AR (% B VE L RE /P 0~1 min, 90% B; 1.0~3.0 min,
90%~10% B; 3.0~3.5 min, 10% B; 3.5~5.0 min, 10%~90% B;
5.0~6.0 min, 90% B,
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K 9 (multiple reaction monitoring, MRM); 1% %5 i, J& :
5.0 kV; WA RIAWEE: 550 °C; KATA R 35 psi; 551k
JE ST 50 psi.

3 HERS5H

3.1 FiEFHMK

Oy BB L A 0.5 peg/mL 6 b nds 125 T s v v Y B
HPRVE TR, SR A AT SRR 0 2ORE A v T TR T
o FEIE B FHRMBT, AR v i 5o 1 =R
W [M+H]+2> T8 T, DLIM+H]+ R85 7, ik
4% B3 JE (declustering potential, DP); Xf £} 8 T 917 —
PG, B0 R e, RO X FE R . TR
INEYES TR A4kl BE 4k (collision energy, CE), #i:E
I ARG 2, 6 Rl s 5 I 25 24 4 B HL P b B 2 800
fegh w3 1.

32 HHEEFMHMKMK
3.2.1 R &AL

%t ke Aglient Poroshell 120 SB-Aq(2.1 mmx100 mm,
1.9 um)FI Aglient RRHD SB-Cyg(2.1 mmx100 mm, 1.8 pum)
B = RO A 5 E, SEEEE R Aglient Poroshell
120 SB-Aq(2.1 mmx100 mm, 1.9 pm)# &R0 IR . 1%
RS REUE A A B HARfb G A, HIERIXFR, A
HifE, RIS Coe FESERT.

322 AFHAEGHA

NP 0.1% HBR K+ 25, 0.1% H R - Z MR Hie + 2 Ji
0.1% H B /K + B i, 0.1% FF iR - 2 BR A%+ FH B 4 i sh AR B9 4
BISORA RAGRE, WEBURERR SRR . 225
# 0.1%FRA 0.1%F R-LIRENIRR T, 435 B FI R
BIRER BRI T . (B REIR R PR REA, H
LR RA WA, 5538 B B BRI T2,
ZAREELE, %5 0.1%F BRAME KM, ZIEHE
P EL A {1 ) S 2R I S SR A TR AR B T, DT 388 et B VAR
BFBATIESEE, Wk IE AP
33 mELEARERRAIEE

18 G0 8 FR AR HE R C ] 225k D) 3R T Sh AR e 25
W, LALIERIE B, )R T SR B A oA B s i
T L) SR T B R LU AR — B, SR
B YIEE B R AR, 1 RO TR 2 R B R S
FARCEAR . Bk, F2s O 50 R bR TR, %6
VAR 2 AR AE 1, RERSTE MERA 1Y 1t
3.4 REEHHM

WS 3 2 2 D AE 5 A A AR SE AR R IR, FLAT TR ik
Wi shPia & S e M i S 2 R . 20 .
21k N8 SR AL Y BEAF T FHRI , ARSEIR 5 . 20
0.1%H -2 1E . 0.1%H FR-FI i 4 FhEEEE T 6 s i
2y R R, 25 LR 11 2,

*1 EERAGYHRENE. §85F. FETREGRESY

Table 1 Retention times, precursor ions, daughter ions and other mass spectrum parameters of quinolones

&Y A4 B4 B8] /min 5 F(mlz) FE(mlz) LR IEINV fill i BE it feV
. 316.3* 113 26
JrSRe N
RETh A 3.32 360.3 2452 113 39
B# v B -Ds 3.31 365.2 245.2 113 39
. 314.2* 150 26
A TR

BZINISRU 3.14 332.0 231.0 150 33
AV AL-De 3.14 340.2 322.2 150 32
YN 318.2* 86 26

v B
EZR TRUY 3.07 362.2 261.2 86 40
EAHIE-D; 3.07 365.2 321.2 107 29
o e 265.1* 120 32

3 v H
KEWRE 3.21 352.2 334.4 120 28
&£V AL -Ds 3.21 357.2 270.2 120 25
NI 302.2* 150 25

s L I‘,E[
W A 3.06 320.0 9339 150 33
Wi b -Ds 3.05 325.2 307.2 150 25
YIRS 316.2* 135 27

S Ae B
BT TR 3.13 334.0 290.0 135 24
KU R -Ds 3.13 339.3 295.3 156 30

R T
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Fig. 1 Recoveries of six quinolones in soybean sprouts (n=6)
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Fig. 2 Recoveries of six quinolones in mung bean sprouts (n=6)
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TP BRI 1 BDCRFEARFRTE 80%~120%2 1], AEASIH AL
RS BRI 5 52 E 0.1% iR - 2 R BT, 345 370 B2
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251 i % = 120%E% < 70%, LA [a] 4 s v il =22 1] [ i %
ZERBR, W R SERTEE . 0.1% FR-F B L ET,
WHZGH R RS 0.1% H R - ZIEIREAZE A K, (H
WD RURUIR T U B ISR I . RN, H R A S AN A
REAATIE S 2F PR . BRIR A2, 847 Bl T e T it
Tl 25 0 (A DLV R0 R VS B, AT AR IR . 456
g, BABEFE 0.1%H BRK - Z IS TE MR BGAF

FH0.19%H fiR- £ I R EUHE 1 2 A4k 5 25 v A s A 24
YIBRER, S AR BUHCR BRI T 8 5 2E, (b

B DR A AE 80%~120% 27 ] . HEM, $RIBCHR )22 57 8
EERGR RN N S Yoy 25 SR, R i
TR EKEAC L T 2, e T HRIBR
35 AUERHEHML

o i RS YIRS AR o AR O TR, R
K H GBIT 21312-2007 { sh#ilith £ 5 o 14 Fhwds v 254
R R RG DN vk WOM €03 - BRSSPI A GBIT
20366-2006¢ sh4 5 7 i Fh s S AR B R N e VRORH i
RO YW R )y v . Hirp GBIT 21312-2007 )ik, A
AT PR AR EL, 1 A AR O o O% pp R OO R R
P15 % S5 A TTE BE ST ANE, B i SR SO AL TR 2 Bk v
b 2 S B BUNE 3% 28, BRI RDBCR R I . GBIT
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BREACTR, 76 EHUGII, {02 HBLRH S A,
S S 0 B

ARSI GRS prime HLB [ AHZE UM Ry
fEF-BE, 0.1%F - £ 5 HE U A3 5 LT T 4 1150
PRS2 i, HHAR AT B . e, &
BrglGE BN E], Wb BARE AP IO, BT H AR
&P H IR
36 FHEMNZMTCERKUR, EER

Wt 5 A PR AR T S T T A A e R A 3
FINY, EALI RS . AR ES S N e, LIREER
AR, AN IO ) 04 TR A G\ Ak A 22 o 7 o 1l 245 31 2R 4

Jrfit. LUMEMEEL SIN=3 TH5 H 46 H FR (limit of detection,
LOD), {7M: Lt S/IN=10 144 i & fE B (limit of quantification,
LOQ). 6 Flmasifr 24y (LR M [ . Stk it L MG R
o 1 PR R R L3R 2.
37 FAERMEWERRFEEE IR

FREUAS 3 7 s v T 24 40 5 B 1) 08 S 2F | S O R Ay
Ty, 65 2RI TR 2S bR Vs TR SO NAR TR, 4
FIm 3 AARFEMR B HIR A AR AR, KRR
ME 6 &), RAWRECE, HEEBCRAEERE., L8
GER(WF 3)F M, prime HLB ¥ 32 B [ R 8 [ N
85.5%~119.4%, RSD il Jy 0.13%~9.93%.,

*2 6 MEBINAYSEMERE. &MF1E. BXAYR. RUREERIR

Table 2 Liner ranges, regression equations, correlation coefficients, LODs and LOQs of 6 quinolones

aw 2R i /(ug/L) L PETT R KRS r? Kt FR LOD/(ng/kg) E HEFR LOQ(ug/ke)
Biiib 2 5.0~200 Y=0.02606X+0.06300 0.9998 0.7 2.0
WD AL 5.0~200 Y=0.00783X-0.04545 0.9993 0.7 2.0
AR A 5.0~200 Y=0.00991X+0.03193 0.9990 0.7 2.0
KR A 5.0~200 Y=0.01744X+0.07210 0.9995 0.7 2.0
Kb A 5.0~200 Y=0.01264X-0.01510 0.9999 0.7 2.0
R R 5.0~200 Y=0.01034X+0.03242 0.9997 0.7 2.0
*3 EFF 6 MEIEIAYAE R ERMEELIEER (n=6)
Table 3 Recoveries and relative standard deviations of 6 quinolones spiked in bean sprouts (n=6)
BREZE W
et/ A TdR e/ (ng/ke)
514 329 K% k%% K% %

2 107.0 751 107.1 3.17

T 8 112.1 0.13 115.9 0.51

80 95.0 4,58 102.2 1.51

2 85.5 6.91 108.7 5.16

WNTh A 8 112.9 9.54 113.2 1.05

80 108.1 3.78 1115 3.57

2 87.4 6.96 86.3 7.65

A A 8 111.9 3.29 109.3 0.72

80 95.9 3.11 97.4 2.73

2 88.7 8.76 87.6 7.00

EEDE 8 112.4 2.68 109.2 4,04

80 105.5 2.34 107.7 2.33

2 85.9 478 102.4 9.44

WERDE 8 119.4 5.88 112.2 4,76

80 105.8 5.60 108.8 4.89

2 88.6 417 88.6 5.33

i A 8 111.4 4.26 113.9 9.93

80 93.7 2.76 89.6 7.68
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