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Determination of Quinolones Antibiotics in Reclaimed Water by Ultra High

Performance Liquid Chromatography Tandem Mass Spectrometer
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Abstract; A method for the determination of 14 quinolones antibiotics residues in reclaimed water
by ultra performance liquid chromatography ( UPLC-MS/MS) was developed. Water samples are firstly
enriched by HLB solid phase extraction, then separated by C18 column and eluted with acetonitrile and
10 mmol/L. ammonium formate solution with 0.2% formic acid included, the mass spectrometer is used
for finally detection. The samples were ionized by positive electrospray ionization mode( ESI™ ) , detected
by multiple reaction mode (MRM) , and quantified by external standard method. In the range of 1 — 100
ng/ml., the regression equation of the antibiotics showed good liner relationship, and the linear correla-
tion coefficients were no less than 0.991. The limits of detection and quantification were 0.2 —1.0 ng/L

and 0.5 —2.0 ng/L respectively. As a result, the recoveries were stable, and the RSDs were less than
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16% . The method is convenient and accurate, and could be applied to the trace analysis of antibiotics in

reclaimed water.

reclaimed water;
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i A A BRA H]) ,CR22G v R g oAl (H
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TR o WEE(Eakal) IR (A% .
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HER R 500 mL K RE, ik %, 9415 7K B pH
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mL FIEE 6 mL K F#EATIGAL) , 5 6 A i 5
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6 mL HIEEYR I, AR VR, B 4 , R Uk e
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Tab.1 Mobile phase gradient elution procedure
A} 6]/ min A"/ % B'/%
0 10 90
0.5 10 90
1.5 15 85
4.5 18 82
5.0 20 80
5.5 25 75
7.5 95 5
8.0 10 90
10.0 10 90
1.3.2 Jik At

HL I 25 25 -5 (EST ) |, IEAE AN, B 4048
JE24 3.0 KV, B F IRy 150 °C, i ) 0t B2 Ry
400 °C, HEFL I 150 L/h JB i 550 it 23 4 800
L/, 22 S 07 WA, 25 00 4 A 0 8 = % B A G
HL SO Sk 4]

2 ZR5i®
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SrAl B A 100 ng/mL (945 AR UE i , 35 ]
Intellistart $EA7T B 2l I3 , 0 1o 202 HEFL AL s, 7 21
TR T UL M + H ] A 0 o oA 22 il i i
A EE R RE R T, MRS 251 o ) SR A e
5
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A -0.2% W IR &R VP IE - 5 0.2%
B2 10 mmol/L FBR B K I MR &, R A& W i A
FIEE - %5 0.2% MR 10 mmol/L R B /K ¥ ¥ 1A
Z PR A, DR e R B - % 0. 2% HIRIY 10
mmol/L F R ER K I BIAR R o
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Fig. 1  Effect of the pH of the sample solution on the extraction Z 15t
efficiency 10}
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Fig.2  Optimization of solid phase extraction conditions
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Tab.2 Linear range, equation, correlation coefficient and LOD, LOQ of analytes

SiH MR (ng - mL) LRy R e KB (ng - L) [E R (ng - L)
A 1 ~100 ¥ =30 229x + 18 050 0.999 0.6 2.0
B 1 ~100 y=1121x -550 1.000 0.6 2.0
C 1 ~100 y =121 099x +1 932 1.000 0.2 1.0
D 1 ~100 y =13 040x -8 232 1.000 0.6 2.0
E 1 ~100 y =164 974x +464 157 0.991 0.2 1.0
F 1 ~100 y =317 468x + 302 238 0.991 0.2 0.5
G 1 ~100 y =42 345x +50 562 0.992 0.2 0.5
H 1 ~100 ¥ =33 917x —47 858 0.995 0.6 2.0
1 1 ~100 y =5 868x —8 049 0.999 0.2 0.5
J 1 ~100 y =10 541x -5 070 0.997 0.2 1.0
K 1 ~100 y =20 864x + 145 0.991 0.2 1.0
L 1 ~100 y =834x -2 084 0.993 1.0 2.0
M 1 ~100 y=16 051x — 15 988 0.993 0.6 2.0
N 1 ~100 y=1720x +250 1.000 0.5 1.0
2.7 ENEIMBZE J Y ECRA T 50% ~100% ,5 Fliggn 5 () [T A
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Tab.3 Results of recoveries and precision tests %
o H P TR+ AR s o i 22
RIKSEH 20 ng/L 40 ng/L 140 ng/L
A 44.38 £2.80 | 66.99 £0.71 | 71.50£1.72
B 31.22£2.22 | 37.87+1.15 | 44.08 £3.12 [2]
C 82.05+15.47 | 86.32+0.47 | 98.33 +5.11
D 55.37 £4.37 | 58.05£5.39 | 70.64 +6.08
E 53.40 +3.36 | 85.02+03.79 | 79.39 £1.06
F 64.22+2.00 | 89.06+3.05 | 78.47 +2.26
G 49.63 £2.79 | 61.27 £1.08 | 84.71+1.14
H 41.94 £14.63 | 69.96 +0.67 | 51.71 £12.92
I 41.72 £2.02 | 45.55+4.86 | 41.13 £0.67
J 47.90 +4.12 | 50.95 £3.40 | 63.74 +15.02 (3]
K 35.02£0.47 | 44.92£2.26 | 50.27 +5.77
L 39.51 £1.91 | 50.27 £2.38 | 54.64 +3.41
M 28.59 +2.38 | 37.51+3.78 | 39.70+8.70
N 36.08 £1.81 | 53.08 +11.31 | 45.70 =12.09
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Tab.4  Determination results of actual sample

(4]

Zhang Qiang, Xin Qi, Zhu Jingmin, et al. The antibiotic
contaminations in the main water bodies in China and the
associated environmental and human health impacts[ J].
Environmental Chemistry,2014,33(7) :1075 - 1083 (in
Chinese) .

FEBUE X RS, 55, ) AR — KK B ] g
FRY) 2 g R v G T 2 (FQs ) FTAE 3R AR B R AEAIF 5T
[J]. MRl 444,2016,36(3) 760 - 766.

Ren Kejun, Liu Yu, Xu Jianrong, et al. Residues charac-
teristics of fluoroquinolones (FQs) in the river sediments
and fish tissues in a drinking water protection area of
Guangdong Province[ J]. Acta Scientiae Circumstantiae,
2016,36(3) :760 =766 (in Chinese) .

T, YEUEN, Li Zhao-hui.  PREEHRHTA R T5 YL W) )
Rt E ()], Za 53T TA,2010,17(2) 68 - 72.
Wu Qingfeng, Hong Hanlie, Li Zhaohui. Progress of re-
search on antibiotic contamination[ J]. Safety and Envi-
ronmental Engineering, 2010, 17 (2):68 - 72 (in Chi-
nese).

T, R, EERGAE. BB [R] I E
PR 1S FgETRERBTA R T]. 7 Hridse %, 2016,
35(8):924 -927.

Feng Yuechao, Wang Ying, Wang Jianfeng, et al. Simulta-
neous determination of 15 quinolones in Chinese hotpot
ingredient by high performance liquid chromatography —
tandem mass spectrometry[ J . Chinese Journal of Analy-

sis Laboratory,2016,35(8) :924 — 927 (in Chinese).

ng - L™
BiH A RDE | BRUE | KIEDE | ERDE
i 1 42.17 37.35 9.35
=T 106. 18 300. 82 283.34 177.16
i 3 92.77 62.97 97.96
3 %%

FESL T HRK R TR BT A R Ak B B RO
FHELTE R IR (UPLC — MS/MS) Kl J5 3% o KFE
it HLB [ A ZEBONME R 4R )5, 22 C18 (g kL )
B3 NG - & W WY BR By Wi tEA T B RE Ve
AR o L 25 IE AR R B (ESLT ), 22 SOz
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TWHIN, B YRR ANE R R R, RS R B =
0.991, Jrik R KL R M 0.2 ~ 1. 0 ng/L, & f RN
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0.5 ~2.0 ng/L, Ml Fa % ,RSD<16% ,
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