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Detection of Four Fluoroquinolones in Processed Eels by Liquid
Chromatography with Tandem Mass Spectrometry

LIN Feng, LIN Hai_dan, WU Ying_xuan, WANG Fang

((Guangzhou Inspection and Quamntine Bureau, Guangzhou 510623, China)
Abstract: A liquid chromatographic method coupled with tandem mass spectrometric detection was devel
oped for the simultaneous analysis of four fluoroquinolones residues( norfloxacin, ofloxacin, ciprofloxacin
and errofloxacin) in processed eels( Pushao eels) . The residues were extracted from sample by simply sot
vent extraction. Good recoveries were obtained for four analytes within 10~ 50 pg/ kg and the limit of de-
tection was found to be 10 ng/ k. The method is also used for confirmation detection. The effects of me-
bile phase and collision energy on the mass spectrometric behavior of fluoroquinolones are discussed. The
quasi— MS/" MS/ MS approach was employed for the elucidation of fragmentation mechanism of fluore-
quinolones during collision.
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1
1.1
ABI/ SCIEX API3000 MS—- MS , Agﬂentlloo , Valco 2
1.2
(MERCK ), R (98.0% ,
Fluka ), (98.0% , Flka ), (98.0%, Fluka ), (98. 6% ,
)
100 pg/ mL , - 2.9
1.3
YMC- Pack ODS- A, S- 3 um (150%x 2.0 mm L. D., YMC Co. Iid.), : A
s B  S5mmol/L , s 0 3. 5min A 20
30% 3. Smin, 7. 1 min A 20% 8 min, 0.2 mL/ min,
35 C, 10 pL
1.4 1 4
Table 1 Declustering potential( DP) and collision energy( CE)
. Turbo Tonspray( ESI. ), for the four fluoro_quinolone analytes
12 mL/ min, 12 ml/ min, Retention time  Parent ors  Daughter ions DP CE
7 1./ min, 500 C, Aalyte +/ min ml z mlz VIV VIV
. Norfloxacin 2.6 320 233 55 35
9 ml/ min, 4 ’ 20 276" 5 0
5 kv, (declustering poter Offoxacin 26 362 %1 55 0
. .. 362 318” 45 30
tial, DP) (collision energy, CE) Gpmofbsacin )8 o s ot o
L Qr Qs 332 288" 6 30
Enrofbxacin 36 360 245 (¢U] 35
(MRM) ’ ’ %0 316" 45 3
2~ 5 min * The daughter ion is used br quantification
1.5
5 g( 01 g) 50 mL , 25 mLx 2
( - , 100: 1), s 4 000 r/ min 5 min,
50 mL . 50 mL 10 mL 50 C R 2.0
mL - 2. 8) , SmLx 2 , 0.45 pm
2 4 ( 10 pg/ kg MRM
2
21

NOR OFL CIP
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ENR , [ NOR A 320,233, S/IN=12
NOR [\ 320276, S/N=38
? ( ) ? OFL }L 362/261, S/N=133
4 OFL [& 362/318, S/N =15)
s , 5 mmol/LL I clp J\ 3327245, S/N=60
cip 332/288, S/N=T1
2 o
ENR /\-36‘)/245 ,S/N=18
, ’ ENR ]\ 360/316,5/N=127
2 4 6 & 1 12
2 2 { /min
( 3, 2 MRM
([M+ H- Fig.2 MRM spectra of a spiked sample
+ +
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+) " [M+ H- &4] * [ M+ H- CO> C:HaNR>— 14] * [ M+ H- 64] *
HF ([ M+ H- (0> HF]*), [M+ H- CO~ CHNR-— 14] *
+ [7.8]
C:HNR ([M+ H- CO— CH&R3 )
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8 Ge5-] 466
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8.00¢5- 6.0e6
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3.0e64 360.
4 3326
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Fig.3 MS- MS spectra of fluoo_gquinolones
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B), m/z 316 5V, ]
ml z 245, m/z 203 18 176 231 ( 5A) 0.00
m/ z 231
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245 ([ M+ H- Q0= CH:0] *, [M+ 4
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Fig. 4 Effect of oollision energy on MS-
m/ z 316 ’ MS ion intensities of norfloxacin
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2.4.1 1.2 510 20 50 100 pug/L 4
, 5~ 100 pg/ L ( 10~ 200 pg/ kg
) NOR OFL CIP ENR , Y= 4. 2% 10" X= 6.00x 103, r= 0.997 6
Y= 1.12x 10" X= 1.98% 10", r= 0. 96 4 Y= 4.67x 10" X— 6.36x 10", r= 0.99%8 1; Y= 1. 14x 10'
X- 1.06x 10° r= 0.999 8 X (ng/L), Y T
2.4.2 : 10 20 50 pg/ ke
, 10 , ,
10~ 50 pg/ kg 2
2.4.3
( ) , , §2002/ 657/ EC»
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2 4
4 Table 2 Recovery and repwoducibility of four fluoro _
quinolones
3 Analte Spike level Recovery RSD( n= 10)
Y w/10°° R/% 54/%
3 Norfloxcin 10 99 3.9
20 84 4.4
- - 30 82 5.5
Ofloxacin 10 75 4.5
’ ’ 20 74 4.3
s 30 82 5.9
4 Ciprofloxacin 10 106 5.1
20 86 4.1
10 pg/ kg, 0 86 3.7
Emrofloxacin 10 110 4.9
20 93 4.2
30 99 3.0
3 4
Table 3 Ion ratics of four fluoro_quinolones analystes
Analyte lon ratio
(ion pair) Spike sample Standard Relative deviation of the ion ratio/ %
Norfloxacin( 233/ 276) 0.90 0. 81 11
Ofloxacin( 261/ 318) 0.61 0.56 89
Ciprofloxacin( 245/ 288) 0.71 0. 81 12
Enrofloxacin( 245 316) 0. 20 0.21 4.8
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