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Determination of ciprofloxacin residue in fish/shellfish tissues
using liquid chromatography-tandem mass spectrometry with
isotope internal standard dilution technique
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Abstract Using isotope internal standard dilution technique a high performance liquid chro-
matography-tandem mass spectrometry HPLC-MS/MS method has been developed for the
identification and quantitative determination of ciprofloxacin residue in the tissues of various fi-
shes/shellfishes. The homogenized tissue sample added with ciprofloxacin-D8 and phosphate
buffer solution pH 7.0 was extracted with acetonitrile under ultrasonication and degreased
with hexane. After solid-phase extraction SPE was performed on an Oasis’ MAX cartridge
the sample was separated on a Cloversil-C18 column 150 mm x4.6 mm 5 pm by using the
mobile phase consisting of CH,CN-0.05% CF,COOH 25:75 v/v . The detection was carried
out by LC-MS/MS using an electrospray ionization interface in multiple reaction monitoring
MRM mode. The quantification using isotope-labelled internal standard was based on the
peak area ratio of ciprofloxacin and deuterated internal standard in the MRM mode. The cali-
bration curve was linear within the range of 0. 1 - 50. 0 ng/kg and the limit of quantification was
0.1 pg’kg S/N=10 . The recovery was between 92. 5% and 98. 1% and the relative standard
deviation was less than 4. 3%. The application of this method was further demonstrated by ana-
lyzing ten various real samples from local markets. The results show that this method is sensi-
tive accurate and suitable for the confirmative determination of ciprofloxacin residues.
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2006 “ 0.45 pm
! 99. 0% Dr. Ehrenstorfer
-D8 98. 0%
200.0 png/L -D8
10. 0 mg -D8
100 mL 100. 0 mg/L
200.0 wg/L
-4 C
10.0
- -l mg 100 mL
- e - LC-MS/ 100. 0 mg/L
Ms °° 2002/657/EC
10
4 -D8 2.0 pg/L
- -4 C
LC-MS/MS 4 6.8 ¢
500 mL 20% NaOH pH
e 7.0 Milli-Q
1.2
1.2.1
Cloversil-C18 150 mm x4. 6 mm 5
e pwm 0.5 mL/min 30 C -
0. 05% 25:75
1.2.2
ESI
m/z 100 ~ 500 3100 V
215 V 350 C
9.0 L/min 241.3 kPa 35.0 psi
LC-MS/MS m/z 332/m/z 288
m/z 332/m/z 245 m/z 332/m/z 268
2.95V -D8
1 m/z 340/m/z 296 2.90V
1.1 1.3
1100 Series LC-MSD Trap SL 1.3.1
- Agilent KQ-2200
-18 C 1.00 g
Waters HGC-24 50 mL 10.0 pL
Milli-Q 5 mL
Millipore 12 Supelco 10 000 r/min 5 mL
Waters Oasis” MAX 1 min 15 min
- 3 mL/60 10 000 r/min 4 C 10 min
mg Waters 5 mL
Merck - 1:1
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1.3.2
5 mL
1 ~2 min 10 000 r/min
4 C 5 min
1 mL 1 mL 5 mol/L NaOH
1 mL C18 SPE 1
mL 5% 1 mL 2mL 4%
1.0 mL 0.45 pm 10. 0 pL LC-
MS/MS
2
2.1
1:1
50%
1:1
pH7.0
6-9
Oa-
sis’ MAX -
pPH7.0
MAX
pH 7.0
5%
MAX

4%

Oasis® HLB 3 mL/60 mg
Bond ELUT SAX 3 mL/60 mg Supelco LC-18 3
mL/60 mg  Oasiss MAX 3 mL/60 mg 4
0.5 2.0
10.0 pg/kg 3 Oasis HLB Bond
ELUT SAX  Supelco LC-18
62.3% 79.3%  65.8%
94. 9%
mL/60 mg

2.2

Oasis® MAX
Oasis” MAX 3

6-9 ESI

0.5 mL/h
-0. 05% 25
:75 0.2 mL/mim T

1.0 mg/L

M+H * m/z332 6

M+H " m/z 332

m/z 288 m/z 268
-D8 m/z 340
m/z296 m/z276 m/z 249

1 m/z 288

m/z 296 -D8
m/z 332/m/z 245

m/z 245

m/z 332/m/z 268
m/z 288 100% m/z 268 16%
m/z 245 18%

M+H "m/z 332

CO, m/z 288 M +
H-CO, * Co,
HF  C,H,N
m/z2268 M+H-CO, -HF * m/z245 M+H
-CO, -C,H,N *
2

2.3

6 1.0g 50 mL

-D8 10.0 pL

2.0 ng/kg
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Fig. 1 MS spectra of a ciprofloxacin and b ciprofloxacin-D8 and the MS/MS spectra of

¢ ciprofloxacin and d ciprofloxacin-D8
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Fig. 2 Possible fragmentation mechanism of the characteristic fragments for ciprofloxacin
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1 n=6 0.1 pg/kg
Table 1 Recovery of ciprofloxacin spiked in
a blank sample n =6 /K
.2 ~50.
Added/ Found mean +SD / Recovery/ RSD/ 0 50.0 w8/ K8
pe/kg pe/kg % % 0.1~50.0 ng/kg
0.5 0.47 £0.01 94.0 2.1
2.0 1.85 +0.06 92.5 3.2
10.0 9.81 £0.42 98.1 4.3
2.6
2.5
10
4.5 png/kg
78.3% ~95.2% 86. 8% 9
92.5% ~98. 1% 3 MRM
94. 9% 3
0.2 png/kg
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Fig. 3 Chromatograms of a a blank small yellow croaker sample b a blank small yellow croaker sample spiked
with ciprofloxacin-D8 2.0 pg/kg and c¢ a positive small yellow croaker sample of ciprofloxacin 4.5
pg/kg in MRM mode
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