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Simultaneous deter mination of 14 quinolone residuesin water by high
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a rapid analytical method for the simultaneously screening and
detection of 14 quinolone residues in water by high performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS). Methods After a high speed centrifugation, the samples were filtered 0.22 pm
millipore filter and then were separated on an Atlantis dC-C18 column with the mobile phases of formic acid
(0.05%) and methanol-acetonitrile. The electrospray ionization (ESI) source in positive ion mode was used for
multiple reaction monitoring (MRM). Results The 14 quinolone chemical components showed a good linear
relationship in their concentration ranges with the correlation coefficients more than 0.99 except ciprofloxacin.
The linear relationship of ofloxacin, enrofloxacin, lomefloxacin, difloxacin, sarafloxacin, flumequine and

gatifloxacin were 5 ng/L~1000 ng/L, ciprofloxacin, orbifloxacin, marbofloxacin and pefloxacin were 10
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ng/L~1000 ng/L, fleroxacin and enoxacin were 20 ng/L~1000 ng/L, and danofloxacin was 50 ng/L~1000 ng/L.
The recoveries were all of 83.9%~110.0% and the relative standard deviation (RSD) were all of 2.4%~15.4%.
The limits of detection (LOD) were all of 1.0 ng/L~20 ng/L. Conclusion This method is rapid, simple,

sensitive, and accurate, which provides a basis for the investigation and monitoring of the pollution level of

antibiotics in water.

KEY WORDS: quinolone residues; antibiotics; water; high performance liquid chromatography mass

spectrometry mass spectrometry
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Multiple reaction monitoring (MRM) chromatography of the 14 quinolone residues



12

4971

] AL

Wi WA

] JRE AR

] SR AR

Wi A

Wi 7 AF

2.8e5
2.0e5
1.0e5

0.0

6.76

% % (Flomequine)
262.2>244.2
9.39 10.05

700 05

4.0e4
2.0e4
0.0

1.0 1.5 2.0 25 3.0 3540 45 50 55 60 65 70 75 80 85 9.0 95 10.010.511.0
fi [i) (miin)

4.63

JRARTD & (Muboflocacin)
363.2>320.2 ~

00 05

6.0e4
4.0e4
2.0e4

0.0

1.0 1.5 20 25 30 35 40 45 50 55 60 65 70 7.5 80 85 9.0 9.5 10.010511.0
i [i1) (min)

5.38
Vb vb B (Saraflocacin)
386.2>299.2

700 05

9.0e4
5.0e4

1.0 1.5 2.0 2.5 3.0 3.5 40 45 50 55 60 65 7.0 7.5 8.0 85 9.0 9.5 10.010.511.0
i &) (min)
5.39

XU IY B (Difloxacin)
400.2>356.2

0.0
0.0 05

12.0e4
10.0e4
8.00e4
6.00e4
4.00e4
2.00e4

0.0"

1.0 1.5 2.0 2.5 3.0 3.5 40 45 50 55 60 65 7.0 7.5 8.0 85 9.0 9.5 10.010.511.0
i &) (min)

5.09

R0 £ (Pafloxacin)
334.2>233.2

L

0.0 0.5

2.2¢5
2.0e5
1.8e5
1.6e5
1.4e5
1.2e5
1.0e5
8.0e4
6.0e4
4.0e4
2.0e4

1.0 1.5 20 25 30 3540 45 50 55 60 65 70 75 80 85 9.0 9.5 10.010511.0
i &) (min)

6.18

b B (Galifloxacin)
376.2>289.1

I\

.0
0.0 05

1.0 15 20 25 3.0 3540 45 50 55 60 65 70 7.5 80 85 9.0 95 10.010511.0
Fif [i1) (min)

1 14

Fig. 1 Multiple reaction monitoring (MRM) chromatography of the 14 quinolone residues
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F2 1AMEEERAAMFKER LOD, LOQ. r. Z&itFE, EUERK RSD
Table2 LOD,LOQ, linear correlation coefficient(r), linear equation, recoveriesand relative standard deviation(RSD) for
14 quinoloneresidues

JRSD(%, N=6)

(ng/l)  (ng/l) " 20ng/L 100ng/L 500 ng/L
110.0 96.5 99.8
10 20 0.9992 Y =610.1 X-3178.0
12.0 7.9 32
95.1 87.4 94.0
2 5 0.998 Y = 174.4X+210.12
6.7 44 2.4
85.0 94.6 89.4
10 20 0.994 Y =221.7X+501.74
10.1 77 3.0
86.0 83.9 99.0
5 10 0.98 Y = 474.5 X—635.39
93 12.4 5.0
90.7 90.0 92.0
2 5 0.997 Y =2217.9 X+227.62
15.4 52 34
955 89.7 93.6
2 5 0.997 Y = 3952.3 X+3465.8
42 6.6 2.6
85.5 89.0
20 50 0.996 Y = 154.8 X—535.44
15.0 73
84.0 94.7 98.0
5 10 0.998 Y = 608.0 X-1832.2
10.6 3.7 3.3
94.7 94.3 100.2
2 5 0.998 Y = 13402 X+61.776
8.0 6.1 3.1
99.3 935 923
2 5 0.996 Y = 9452 X-1634.5
6.5 5.0 25
99.5 100.8 96.6
2 5 0.997 Y = 3508.9X+9297.3
5.7 48 2.7
97.0 86.7 91.0
5 10 0.990 Y =733.2X+1110.5
6.9 52 3.9
89.5 913 915
5 10 0.994 Y = 1137.9 X-407.93
9.7 58 28
97.1 92.3 958
1 5 0.998 Y =1584.9 X+2411.8

8.8 53 4.2
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