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Determination of Quinolones in Water Samples by Solid

Phase Extraction-Ultra Performance Liquid Chromatography
Electrospray Tandem Mass Spectrometry
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Abstract: A rapid analytical method for simultaneous determination of five quinolones ( QNs) including
ciprofloxacin ofloxacin enrofloxacin lomefloxacin and norfloxacin in water sample was developed. Under optimi—
zing process of extraction separation and determination the five antibiotics were analyzed within 6.5 min. The
results showed good linearity ranging from 1. 00 pg/L to 100 pg/L and detection limits of 5 QNs between
0.3 ng/L and 1.0 ng/L.. The average recoveries rate of blank and real samples were in the range of 81.5% ~

116% with the RSDs between 6.0% and 14.1%.
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( ENR) . (LOM) . (NOR) 5
tls UIv Q/ev
251.0 0.05 30 24
CIP 332.1 203.2 0.05 30 36
1 231.0 0.05 30 34
LT 22ME 5K 245.1  0.05 30 24
NOR 320.1 205.0 0.05 32 34
Waters Acquity UPLC/Xevo TQMS 205. 5 0.05 1 40
UPLC BEH Cj 233.1 0.05 32 22
(1.7 pm 21 mm x50 mm) Waters )
Autotrace SPE Caliper 1.3 #sotr
; MG -2200 EYELA o 6 mL <6 mL
CIP.OFL.ENR.LOM.NOR <6 mL Na, EDTA o 500 mL
Dr. Ehrenstorfer GmbH,; ( 3 g Na,EDTA pH
Merck : ( ) Merck : 10 mL 20 min 10 mL
( ) Tedia ; ( ) 0
: ( ) : 0.2 m o
Na, EDTA( ) :
i 2.1 &Lk
1.2 B o
40 °C 1 uL
0.1% (A) (B)
1 0.2 mL/min. °
1
Table 1  Gradient elution of QNs o
t/min o( A) /1% o( B) /%
0 85 15 .
5 80 20
5.01 85 15
0.2%
: ( ESI*) o 0.1% s
( MRM) 2, 2.2 ik F AL
5
) ESI 0
Table 2 MS conditions of QNs ( MRM) M+H *
1 000 mL/h
s AN G 0. 15 mL/min.
OFL 362.1 178.8 0.05 30 44
205.0  0.05 30 38 1.00 mg/L 5
218.6 0.05 30 40 Infusion
ENR 360. 1 72.1 0.05 32 32 R
84.0 0.05 32 32 Masslynx Intel—
189.0 0.05 32 46 )
LOM  352.1  194.7 0.05 30 44 listart .
237.0 0.05 30 34
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2.3 BEAFEREM4LAC 5 mL/min+10 mL/min
Waters Oasis HLB
HLB N 10 mL/min,
o HLB 2.4 FiEKMWTEE LA RR
Cis HLB 5 (20.0 wg/L)
o lo
HLB o
pH ,
Al Al %
H 3 7
P %
pH 3 B
’ 100 200 300 400 500 600 7.00 800
Na, EDTA 1 mol/L pH t/ min
3 o 1 5
(20.0 pg/L)
° EDTA Fig.1 TIC of 5 standards (20.0 pg/L)
10 2+
o Cu "
Fe'* \Zn>" \Mg** (100 mg/L) -
11.4% ~59.6%; 0.1% ( 15:85)
EDTA 68.4% ~92.1% (1.00 pg/L ~100 pg/L)
o EDTA .
( 0.1% 3,
) 2~5
° 3 ( S/N)
0.1% 0 3,
35 N N
Table 3 Retention time ( RT) linear equations correlation coefficients and detection limits ( DLs) of QNs
t/min R p/(ng'L’])
OFL 3.98 Y=91.3X-72.8 0.998 8 0.3
ENR 5.51 Y=39.6X-45.8 0.998 5 0.7
LOM 5.92 Y=48.8X-63.8 0.997 6 0.6
CIP 4.92 Y=58.0X-65.1 0.997 1 0.4
NOR 4.34 Y=17.5X-20.4 0.993 7 1.0
2.5 MEEL AR MG 100 ng
10 ng 4,
4 (n=3)
Table 4 Test results of recoveries (n=3)
pl/(ng+L7") m/ng 1% RSD/%
OFL — 10 93.4 9.4
— 100 112 7.1
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pl(ng+L7") m/ng 1% RSD/%
7.4 10 92.8 8.7
5.9 100 88.1 6.8
ENR — 10 115 9.1
— 100 105 8.5
— 10 86.5 7.6
— 100 81.8 7.3
LOM — 10 94.4 10.9
— 100 116 6.0
— 10 83.4 12.4
1.5 100 93.1 8.1
CIpP — 10 88.9 8.9
— 100 94.8 8.3
— 10 81.9 9.9
— 100 93.3 7.6
NOR — 10 81.5 11.9
— 100 97.1 10.2
— 10 82.4 14.1
1.6 100 94.6 8.4
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