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Rapid detection of quinolones in aquatic products by liquid
chromatography-tandem mass spectrometry
Wei Bojuan Qian Zhuozhen Wu Chengye
(School of Biotechnology Jimei University Fujian Xiamen 361021 China)

Abstract: Objective To develop a rapid method for detecting residues of 13 quinolones in aquatic products by liquid
chromatographytandem mass spectrometry. Methods The chromatographic column was Ultimate XB-C,; (2. 1 mm x 150
mm 5 pm). The optimal analytical conditions and detection parameters were confirmed. The electrospray conditions were
as follows: ion source ESI ( +); selection reaction monitoring (SRM) system; ion-spray voltage 4 500 V; sheath gas
pressure 35 units; auxiliary gas pressure 5 units; ion source temperature 350°C ; collision induced dissociation (CID)
pressure 10 V. And the best conditions and procedures for extraction and purification were established. Results The
average recovery was 74. 6% —113.0% and the relative standard deviation was 3.24% —12.11% (n =6) the limit of
quantification (LOQ) was 1. 00 wg/kg. The linear range was 3. 0 —200. 0 ng/ml. Conclusion This method was suitable
for the detection of 13 quinolones residues in aquatic products.
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DC12;Milli-Q Academic

s XH-C
1.2
13 ( N N
) 98% Augsburg Germany
Tedia ; N ;
1.3
1.3.1
200 wl
100 ml
100.0 pg/ml 4 C 6 o
1.3.2
2 mmol /L
0.2% - (85 +15)

3.0, 5.0, 10.0. 25.0. 50.0. 100.0. 150.0
200. 0 ng/ml.

1.4

Ultimate XB-C (2. 1 mm x 150 mm 5
pm) ; 30°C ; 2 mmol/L
0.2% - 1;

250 wl/min; 10 plo

1

Table 1  Gradient elution program
(min) . - N
(2:1000 V/V) (%) (%)
0 85 15
15.5 81 19
16.0 60 40
23.0 60 40
23.5 85 15
28.0 85 15
1.5
(ESI) ;
; : (SRM) ;
4500 V; 35 units; 5 units;
350°C; 10 Vo
1.6
5.00 g( 0.01 g) 100 ml
10 g
20 ml - (1:99 V/V) 1
min 8 min, 2 500 r/min 5 min
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; 20 ml
(1:99 V/V)
30 ml
2 min 50 ml
40 C 40 C
o 1.5 ml 1 ml
13 000 r/min 10 min
0.22 pm o
2
2.1
15 16 18 -23
. N (98:2 V/V).
(99:1 V/V)4
25

2

Table 2 The effectiveness of different extractiing solvents(% )

(98:2 V/V) 85.6

(99:1 V/V) 87.2

54.5

66. 1

1 ml
(99:1 V/V) o

10 g
2.2

Cis

o

Ultimate XB-C;(2. 1 mm x 150 mm 5 pm) .ZORBAX
RX-C;(4.6 mm x 150 mm 5 pm) .Hyersil GOLD C,
(2.1 mm x 100 mm 5 um).PAK C,; MG II (2. Omm
x 150 mm 5 pm) 13
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Ultimate XB-C 4
0.62 ~5.60 Table 4 The ralative abandance of the productive
Ultimate XB-C ione scaned by the mass spactrum
1
° m/z (%) (%)
2.3 % 216/244  0.21 0.20 4.76 +25
13 202/244  0.50 0.51 2.00 £20
m/z150 ~ 500 233/276  0.34 0.33 2.94 +25
232/303  0.23 0.25 8.70 +25
330.9/314  0.65 0.63 3.08 +20
M+1 °
290/316  0.26 0.24 7.69 +25
° 334/265  0.86 0.88 2.33 £20
254.9/340  0.22 0.20 9.09 +25
M + 244.9/316  0.73 0.74 1.37 +20
H—H,0 . M+H—CO, . M +H—CH,N = CH, 261/318  0.77 0.78 1.30 +20
367/299  0.22 0.20 9.09 +25
292/349 0. 64 0.63 1.56 +20
° ° 356/382  0.34  0.35 2.94 £25
3 13
N o 2.4
4, 3.0.
313 5.0.10.0.25.0.50.0.100. 0+ 150. 0+ 200. 0 ng/ml
Table 3 The parent ion productive ion and collision 3 5
energy of 13 quinolones 3.0 ~200.0 ng/mlo
5
m/z m/z (eV)
262 /216 29 Table 5 Regression equation and correlation coefficient
I 262 /244
262 /244 18
262/202 262 /244 32 I y =94458. 1 +79860. 9x 0. 9994
2627244 18 y= —16816.4 +28235. 7x 0.9993
320/233 320 /276 24 y= —898.911 +1592. 51« 0.9997
320/276 16 y = —26083.3 +18389. 1x 0.9995
320.9/303 320. 9 /303 22 y= -9166. 16 +14890. 1x 0. 9986
320.9/232 30 y= —31424.7 +25407. 5x 0. 9996
332/230.9 332314 37 y= -19972.7 +5138.29x 0. 9989
332/314 2 y = —55204 +45112. 4x 0.9974
3347290 334/316 17 y= -27018. 1 +12426. 6x 0. 9990
3347316 24 y= —24312.3 +26069. 3x 0.9995
351.9/265 351.9 /265 20 y= —6772. 17 + 1413. 96x 0.9973
331.9/334 17 y = —37216.2 +18059. 8x 0. 9992
358/254.9 37
4 y = —16529.5 +7734. 54x 0. 9999
358/340 358/340 22
360/244. 9 25 13
360/316
360/316 15
361.9/261 361.9/318 26
361.9/318 : 20 0.9973 ~0.9999
386/299 22 .
386/367 386/299 22
2.5 N
393 /292 393349 20
393 /349 17 1.00. 5.00
400/356 21
1007356 100 /382 ! 20.00 pg/kg 3 13
- 77.0% ~103.0%
4 13 3.24% ~ 12.11% »
1.00 pg/kg 78.6% ~
103. 0% 13

o 1. 00 pg/kgs 6
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1, RSD
25 26
Table 6  The recovery of standard addition and precision in Tilapia mossambica (n =6)
(png/kg) (pg/kg) (%) (%) (ng/kg) (ng/kg) (%) (%)
I 1. 00 0. 88 88.2 8. 31 1. 00 0.92 92.1 5.24
5.00 4.12 82.4 10. 45 5.00 4.41 88. 1 10. 16
20. 00 16.90 84.5 4. 47 20. 00 19. 14 95.7 11.27
1. 00 0.87 86.7 10. 24 1. 00 1.01 101.0 5.38
5.00 4.52 90.3 8.78 5.00 3.85 77.0 7.79
20.00 18. 04 90.2 8.50 20. 00 16. 02 80. 1 3.71
1. 00 0.87 86.7 11.24 1. 00 1.03 102. 6 10. 31
5.00 4.07 81.4 7.40 5.00 4.44 88.7 10. 65
20.00 17.10 85.5 9.08 20. 00 17. 80 89.0 10. 45
1.00 1.03 103.0 9.89 1.00 1.01 100. 7 10. 90
5.00 4.12 82. 4 11.90 5.00 4.05 81.0 3.43
20. 00 18.26 91.3 6.12 20. 00 16. 84 84.2 10.91
1. 00 0.76 76. 4 3.70 1.00 0. 80 79.8 10. 37
5.00 4.34 86. 8 4.90 5.00 4.45 88.9 11.20
20. 00 17.94 89.7 3.24 20. 00 18. 14 90.7 6.51
1. 00 0. 86 85.5 11. 10 1. 00 0.79 78.6 7.92
5.00 3.89 77.8 9.40 5.00 4.31 86. 1 5.24
20. 00 17.98 89.9 9.10 20. 00 18. 34 91.7 10. 60
1. 00 1.01 101.0 10. 74
5.00 4.04 80.7 12. 11
20.00 18.52 92.6 10. 80
RIT(:)((J).()(LZ&I() 19.13 NL:
1.2265
95 TC MS
90 100ngmlL~
85
80
5
70
65
60
; 55
2 50
' 45
£ a0
35 221 2351 5670
30 26.30123.03
25 21.23
20
15

1 Uliimate XB-C

13.33 I 19.63

18

Figure 1 Total ion flow diagram under MRM ESI ( +)
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7

Table 7 The recovery of different samples

74.6% ~ 113.

0% »

GO k) () Guelke) (%) (uelke) (%) (pelke) (%) (ualke) (%) (uerke) (%)
L 1. 00 0. 86 78.2 0.99 90. 4 0.93 84.1 0. 84 76.5 1. 06 96. 6 0.83 75.5
5.00 4.13 82.5 4.63 92.6 4.36 87.2 4.02 80.3 4.20 84.0 3.82 76. 4
20. 00 16. 90 84.5 19. 68 98. 4 18. 08 90. 4 18. 50 92.5 19. 00 95.0 15.02 75.1
1. 00 0. 84 76.7 0.97 88.0 0. 89 80.9 0. 86 78.6 1.05 95.6 0.87 79.2
5.00 4.07 81.3 4. 80 96.0 4.74 94.8 4. 11 82.1 4.52 90.4 3.74 74.7
20. 00 17. 64 88.2 16. 08 80. 4 15. 80 79.0 18.02 90.1 19. 44 97.2 17.02 85.1
1. 00 0. 89 80.7 1. 01 91.4 9.22 83.8 0. 81 73.6 1.12 102.0 0. 86 78.0
5.00 4.07 81.4 4. 85 97.0 4. 41 88. 1 4. 28 85.6 4.52 90.4 4. 35 87.0
20. 00 17.50 87.5 19. 80 100. 0 16.98 84.9 18.42 92.1 20.20 101.0 16. 34 81.7
1. 00 1.10 100.0 0.99 90. 6 1.07 97.7 0.98 89. 1 0.95 86. 1 0.93 84.2
5.00 4.02 80. 4 4.79 95.8 5.35 107.0 4.79 95.7 4.19 83.8 4.51 90.2
20. 00 16.26 81.3 19. 82 99.1 19. 59 100. 0 18. 82 94. 1 17. 34 86.7 17.22 86. 1
1. 00 0. 84 76.7 1.12 102.0 1. 06 96.3 0. 89 81.0 0.92 84.0 0.82 74.7
5.00 4.00 79.9 4.91 98.3 5.15 103.0 4. 13 82.5 4.29 85.7 3.78 75.6
20. 00 18. 14 90.7 19. 90 99.5 18.28 91.4 18. 60 93.0 16. 40 82.0 19. 56 97.8
1. 00 0.94 85.1 0. 89 80.7 0.91 82.6 0. 86 77.8 0. 88 79.17 1.09 08.8
5.00 3.99 79.8 5.10 102.0 4.45 89.0 4.68 93.6 4.45 88.9 3.78 75.6
20. 00 17.98 89.9 19. 68 98. 4 18. 60 93.0 15. 06 75.3 18. 16 90. 8 16. 00 80.0
1. 00 1.11 110.0 0.90 82.2 1.01 91.5 1.11 101.0 1.01 91.8 1.02 92.4
5.00 4. 14 82.7 4.26 85.2 4. 80 95.9 4.50 90.0 4.49 89.7 3.92 78. 4
20. 00 16.52 82.6 17. 64 88.2 17.24 86.2 17. 84 89.2 20. 60 103.0 18. 62 93.1
1.00 0.90 82.1 1. 14 113.0 0.93 84.4 1.07 97.1 1.12 102.0 0. 89 81.2
5.00 3.91 78. 1 5.65 113.0 5.60 112.0 4.53 90.6 4.43 88.6 3.90 78.0
20. 00 15. 14 75.17 19. 96 99.8 20.20 101.0 17. 90 89.5 19. 40 97.0 16. 12 80. 6
1. 00 0. 88 80.0 1.11 101.0 . 89 80.9 1.12 102.0 1. 06 96.3 0. 85 77. 1
5.00 4. 05 81.0 4.23 84.6 84 96.7 3.89 77.8 4. 54 90. 8 4.37 87.3
20. 00 18. 02 90.1 16. 50 82.5 16. 12 80. 6 16.70 83.5 16. 50 82.5 18. 14 90.7
1. 00 1.11 100. 6 1.11 101.0 1.16 114.7 1.11 101.0 0.83 75.5 0. 85 77. 4
5.00 4. 44 88.7 4.20 84.0 5.10 102.0 4.74 94.7 4.57 91.4 3.82 76.3
20. 00 17. 80 89.0 17. 68 88.4 15. 46 77.3 17.72 88.6 16. 68 83.4 14.92 74.6
1. 00 1.13 102.7 1.19 108. 0 1.08 97.8 1. 11 101.0 0. 89 80.9 0.94 85.1
5.00 4. 30 86.0 3.90 78.0 .16 83.2 3.85 77.0 3.98 79.6 3.89 77.8
20. 00 15. 44 77.2 17. 40 87.0 19. 30 96.5 15.88 79. 4 18.58 92.9 17. 36 86. 8
1.00 0.87 79.0 0.87 78.9 1.10 100.0 0. 89 80.7 0. 89 77.6 0. 82 74. 6
5.00 3.95 78.9 4.20 83.8 3.95 79.0 3.75 75.0 4.01 80.2 3.79 75.8
20. 00 16. 94 84.7 17. 36 86. 8 15. 14 75.7 15. 14 75.17 16. 72 83.6 15. 36 76. 8
1.00 0. 86 78.6 0. 86 78. 4 .96 87.0 0. 85 77. 4 0.77 70.2 0. 86 78. 4
5.00 4.34 86. 8 4.42 88.4 33 86. 6 4.09 81.7 3.89 77.8 4. 42 88.4
20. 00 16. 34 81.7 18.12 90. 6 18.50 92.5 18. 06 90.3 15. 66 78.3 16. 12 80. 6
. . . 10 17
(
) .
23.80  16.70 pe/ke .
3
13 7 . 1.00 pg/
15 -17 kg 17
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