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( Enrofloxacin) ( Ofloxacin) . 1.4
( Sarafloxacin) . ( Sparfloxacin) . Ultimate XB — C4( 150 mm x2. 1 mm
( Difloxacin) . ( Cinoxacin) . ( Nalidixic 5 um) ; 30 C; * 2 mmol/L
acid) . ( Orbifloxacin) . ( Marbofloxa— —0.2% + (
cin) ( Fleroxacin) . ( Pipemidic acid) 1) ; 0.25 mL/min; 10 pL.
Dr ( >92%) .
N N ; ~ 1 HPLC
; Milli - Q ; Tab.1 HPLC mobile phase gradients
199 mL I mL ° 2 mmol /1. ~0.2%
Accela TSQ Quantum Access /min 1% 1%
( Thermo Fisher ) ( Time 2 mmol/L Ammonium acetate —0.2%  Acetonitrile
’ Formic acid in water
) ; MS2
( KA ) ( 0.0 85.0 15.0
) ( ) ; PL203 15.5 81.0 19.0
. AB204 - E 16.0 60.0 40.0
( Mettler Toledo ) o 23.0 60.0 40.0
1.2 23.5 85.0 15.0
121 28.0 85.0 15.0
10. 0 mg
200 pL 100 mL
100 pg/mL - 18 C L.5
6 o '
1.2.2 4500 V :2.41 x 10° Pa 13.45 %
100 pL 10 Pa 1 350°C
10 mL 1 pg/mL 10V ( SRM) ~
4 C 1 . 2 Q1 :0.7 Da Q3
1.2.3 0.7 Da : 0.133 Pa.
2
1.3 2.1
(5+0.05) ¢ 100 mL
10 g 20 mL o
2 000 r/min 1 min
8 mino 2 500 r/min 5 min o
; 20 mL 1 N N
30 mL 2 mmol /L 0.2% -
2 min 100 mL N N N
40 °C 40 C 1.5 mL N N N N \
1 mL 13 000 N N N . N
r/min 0.22 pm N N N
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2 N
Tab.2 The optimization parameters of SRM of the analytes 2.2
(m/z) (m/z) 19
Compounds ~ Parent ion Product ions  Collision energy 0.5 wg/mL 19
216 29
262
244 18
202 32 +
262 M+H ",
244% 18 . N
233 24 . . .
320
276 16 .
303* 22
320.9 o LC/MS/
232 30 MS 1.
332 230.9 37 2.3
&
314 21 . . : (98:2
334 290 17 VIVY .t (99:1 V/V)4
316* 24
265%* 20 .
351.9 )
308 17
254.9 37
358
340* 22 1 mlL
m
360 244.9 25 ( 99:1 V/V) .
316* 15
261 26
361.9 °
318% 20
299%* 22
386 o
367 22
2,
292 20
393 2.4 N N
349* 17
356 21
400 2.5.10.25.50,100. 150,200 L
382 19 5.10.25.50 50 ng/m
x ,
e 217% 32 (=) 3 3( /)
245 23 ( ).
( S/N) Y AY N AY
187 25
233 N N N N N
215%* 15
352 19 AY N AY N AY
396 205 25 N 0.5 pgl/kg
1.0 pg/kgs 10
s 72+ 21 Herts
345 14 ( S/]V) A) A) Al AY
326* 29 Y AY Y AY Y
370 269 39 AY A) AY A) AY
o7 30 N 1.0 pg/kg
304
189 ” 2.0 pg’/kgo
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3 19

Tab.3 Regression analysis and correlation coefficient

IR IR
Compounds  Linear regression equation Correlation coefficient ||Compounds  Linear regression equation  Correlation coefficient
¥ =94458.1 +79 860. 9x 0.999 4 y=-6772.17 +1 413.96x 0.997 3
y=—16816.4 +28 235.7«x 0.999 3 y=-37216.2 +18 059. 8x 0.999 2
y=—-898.911 +1 592.51x 0.999 7 y=-16529.5+7 734.54x 0.999 9
y=-26083.3 +18 389. 1x 0.999 5 y=-29293.7 +8 618.96x 0.999 6
y=-9166.16 + 14 890. 1x 0.998 6 y=-9210 +98 812.3x 0.999 8
y= —31424.7 +25 407. 5x 0.999 6 y = —120 950 +35 222. 4« 0.999 8
y=-19972.7 +5 138. 29« 0.998 9 y= -84 268 +13 257. 4« 0.997 5
y= —55294 +45 112.4x 0.997 4 y=—132472 +17 514.9«x 0.998 2
y=-27018.1+12 426. 6x 0.999 0 y=—-6955.75+1774.5x 0.996 5
y=-24312.3 +26 069.3x 0.999 5
2.5 5.
( Oreochromis spp) ( Seylla serata) ( Penaeus van—
namei) . ( Anguilla japonicus) . ( Haliotis discus) .
. 6 ( Trionyx sinensis) ( Crassostrea gigas)
6.
4, 18 d Spg’ke 6
4 () (n=6)
Tab.4 Recoveries and intraday precisions of spiked tissue
/ /
(ng-ks™) % . (pgekg™) % %
Compounds Spiked Mean recovery rate RSD Compounds Spiked Mean recovery rate RSD
1( LOQ) 81.3 8.56 1( LOQ) 100 11.2
5 82.2 9.28 5 81.3 3.80
20 84.2 4.56 20 84.7 10.1
1( LOQ) 86. 6 10.2 1( LOQ) 79.7 9.08
5 90.3 8.33 5 88.9 10.1
20 90.2 8.05 20 90.8 6.34
1( LOQ) 86. 6 11.6 1( LOQ) 78.9 7.28
5 81.0 7.70 5 86.1 4.65
20 85.5 13.1 20 91.6 9.49
1(LOQ) 105 8. 54 1( LOQ) 78.9 6.28
5 82.4 11.2 5 86.8 2.73
20 91.1 6.03 20 94.4 3.75
1( LOQ) 76.3 3.88 1( LOQ) 81.3 5.20
5 86.9 4.72 5 86.5 2.54
20 88.9 3.89 20 92.3 4.24
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4 Tab.4 Continued
/ /
. /% 1% . 1% /%
Compounds (e ., ke ) Mean recovery rate RSD Compounds (e .A ke ) Mean recovery rate RSD
Spiked Spiked
1( LOQ) 85.6 11.3 1( LOQ) 76.5 3.03
5 78.6 9.22 5 92.3 2.38
20 89.7 8.39 20 93.1 2.24
1( LOQ) 105 9.53 1( LOQ) 78.2 2.31
5 84.0 10.1 5 87.5 2.68
20 91.7 10.3 20 94.2 2.02
1( LOQ) 92.2 5.37 2( LOQ) 78.7 3.74
5 88.1 9.68 5 89.6 2.85
20 95.4 10.7 20 95.4 1.33
1( LOQ) 98.0 12.1 2( LOQ) 77.7 2.03
5 79.4 6.14 5 87.0 2.27
20 80.9 0.873 20 95.9 1.18
1( LOQ) 102 11.8
5 88.7 9.05
20 98.0 10.2
:LOQ o
5 (n=6)
Tab.5 Recoveries and interday precisions of spiked tissue
6 1% /% 1%
Compounds Recovery rate Mean recovery rate RSD
90.2/78.4/80.1/72.1/79.5/98.4 83.1 11.4
101/80.4/82.9/81.7/85.0/83.2 85.7 8.93
80.4/89.2/90.5/83.3/103/92.7 89.9 8.82
90.4/90.6/85.6/79.9/93.0/91.2 88.0 5.52
80.2/94.5/89.2/81.2/79.9/90. 1 85.9 7.23
80.6/91.4/92.6/81.9/82.7/83.5 85.5 6.06
96.1/98.7/89.8/80.4/82.1/88.4 89.0 8.21
87.7/90.1/92.5/89.7/78.5/89.9 88.1 5.59
87.6/98.0/87.2/88.4/79.1/92.3 88.8 7.04
98.4/101/87.5/90.1/93.5/94.8 94.0 5.35
88.4/89.1/90.5/89.2/92.4/86. 1 89.3 2.36
79.0/90.5/98.2/86.5/80.7/82.2 86.2 8.38
97.7/90.5/84.1/83.9/76.1/102 89.1 10.8
79.0/90.1/84.4/90.6/92.7/77.0 85.6 7.65
96.0/105/79.4/80.4/90.7/84.6 89.4 11.1
80.2/93.8/96.5/75.1/82.0/84.1 85.3 9.67
80.4/86.4/82.1/90.7/91.5/88.7 86.6 5.27
78.1/89.5/97.2/90.9/98.2/84.2 89.7 8.56
89.3/80.4/90.6/92.4/88.0/78.6 86.6 6.56
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and sarafloxacin in chicken muscle using solid — phase ex—

Determination of nineteen quinolones in fishery products by high
performance liquid chromatography — tandem mass spectrometry

QIAN Zhuozhen' > ZHU Shichao WEI Bojuan® TANG Shuifen' LUO Fangfang® WU Chengye'’

(1. Fisheries Research Institute of Fujian Xiamen 361012 China;
2. College of Engineering Technology  Jimei University Xiamen 361021 China;
3. College of Materials Xiamen University Xiamen 361005 China; )

Abstract: A method has been developed for detecting nineteen quinolones including oxolinic acid flumequine nor—
floxacin enoxacin ciprofloxacin pefloxacin lomefloxacin  danofloxacin enrofloxacin  ofloxacin  sarafloxacin
sparfloxacin difloxacin cinoxacin orbifloxacin marbofloxacin nalidixic acid fleroxacin and pipemidic acid by
high performance liquid chromatography — tandem mass spectrometry. Samples were extracted with acidified acetoni-
trile cleaned up with hexane. Analyte identification and quantification were performed using selected reaction monito—
ring ( SRM) with one precursor ion and two product ions as identifiers and electrospray ionization in positive mode.
There are good linear correlations between the peak areas and concentrations of quinolones ( the calibration coefficients
are above 0.99)  the dynamic linear range is 2 =200 ng/mL . The limits of detection are 0.5 ug/kg for quinolones
and the limits of quantification is 1.0 pg/kg. The average recoveries ranged from 76.3% to 108% and their relative
standard deviations were between 0.743% and 13.1% . The method can be used to identify and quantify the metabo—
lites of quinolones in aquatic products with satisfactory sensitivity accuracy and precision. Chinese Fishery Quality
and Standards 2012 2(3):68 -76

Key words: high performance liquid chromatography — tandem mass spectrometry; quinolones; fishery products; resi—
dues
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