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Flumequme (fj,7-d~hydro-9-fluoro-5-methyl-l-oxo-1H,FjH-benzochlnolme- 
2-carboxyhc acid) 1s an antlmlcroblal drug of the qumobone group, related to 
nalldlxlc and oxohmc acid [ 1,2] It 1s active against a broad spectrum of gram- 
negative bacteria [ 31 and 1s m use m veterinary therapy [ 4-71 

Until now there has been a lack of practical and suitable analytical methods 
to detect residues of flumequme m food Harrison et al [S] extracted acidified 
plasma with chloroform. followed by a second alkaline extraction of the or- 
ganic layer Decolm et al (91 used a modified version of this method, which 
included a further clean-up step before extractlon When Orllck and Frede 
[ 101 apphed this method with UV detectlon to plasma endogenous sources of 
interference were observed at a flumequme level m plasma of 0 5 pug/ml. With 
the extraction method of Mahsch [ 11) for liver a detection limit of 15 ,ug/g of 
hver was reached Beslde UV detection, a spectrofluorlmetrlc assay without 
chromatography was reported [S], which was linear over the concentration 
range l-75 fig/ml for plasma and l-50 pg/ml for urine 

This paper describes a simple and rapid extraction method followed by chro- 
matographlc separation and fluorlmetrlc detection 
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EXPERIMENTAL 

Reagents and mnterrals 
All chemicals and reagents were of analyttlcal-reagent grade Flumequme 

was supphed by Kettelhack Rlker Pharma (Borken, F.R G ) ITrme, serum and 
meat were obtained from healthy pigs before and after treatment with 
flumequine 

Chromatographw condrttoolts 
The high-performance hquld chromatographlc (HPLC ) system consisted of 

a Spectra-Physics 8750 system (Santa Clara, CA, U S A ) connected to a flu- 
orescence detector, a Spectra-Physics integrator and a plotter (Kompenso- 
graph III, Slemens, F R G ) The mJectlon volume was 50 ,ul (Rheodyne, Co- 
tatl, CA, U S A , mJectlon valve, Model 7125) The column (RP-8, 4 pm, 250 
mmx 4 mm 1-D 1 and the pre-column (RP-l&5 pm, 4 mm x 4 mm I D ), both 
from Merck, (Darmstadt, F R G ), were kept at room temperature A fluores- 
cence detector (Shlmadzu, RF-530, Kyoto, Japan 1 was operated at excltatlon 
and emlsslon wavelengths of 320 and 380 nm, respectively 

The mobile phase was acetomtnle-phosphonc acid (25 mmol, 2 88 g/l) 
(70 30, v/v 1, adJusted with trlethylamme to pH 3 5 (eluent A 1 and 100% ace- 
tonitrlle (eluent B) Both eluents were filtered through a 0 &urn filter (Mll- 
hpore, Bedford, MA, U S A I before use. They were used sequential at a flow- 
rate of 0 5 ml/mm eluent A, l-10 mm, eluent B, lo-30 mm, eluent A, 30-40 
mm 

Extrackon and clean-up 
For body fluids (plasma and urine), 500 .ul were acidified with 0 5 ml of 0 6 

M hydrochloric acid and mixed well with 5 ml of chloroform for 30 s on a 
mechanical shaker After separation of the two layers by centrlfugatlon (1000 
g for 5 mm ), the organic layer was evaporated at 60” C The residue was Is- 
solved m 250 ~1 of eluent A and filtered through a 5-pm filter before 1nJectlon 

For meat and kidney, 10 g were homogenized m 40 ml of methanol-acetic 
acid (99 9 0 1, v/v) by Ultra-turrax After centrlfugatlon (3000 g for 10 mm) 
the clear supernatant was mixed with 10 ml of hexane on a mechanical shaker 
for 15 s The hexane layer was discarded and the organic layer was evaporated 
at 60°C and dissolved m 250 ul of eluent A 

RESULTS AND DISrIt%ION 

Several reports dealmg with the determmatlon of flumequlne m lfferent 

tissues and blologcal fluldg have desmbed the mterference ol’ other matrix 
compounds with flumequme Matrix problems [ lo] were reduced by the com- 
bination of HPLC with a gradlent eluent system and specific fluorescence de- 
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Fig 1 Representative chromatograms of (a) 0 02 pg flumequme per ml of 0 9% sodium chloride 
solution, (b 1 blank urme, (c) urme with 0 9 pg/ml flumequme, (d) blank c;erum, (e) serum with 
1 5 Fig/ml flumequme, (f) blank tissue (kldney) and (g) kxlney with 1 3 ~g/g flumequme The 
samples with flumequme were obtained from pigs 2 h after Intravenous treatment with flumequme 
(12 mg/kg body welghti 

tectlon No interferences from other serum, urine or tissue components were 
observed (Fig 1) 

The detection limit of flumequme 1s ca 0 0.5 yg/ml m urine, 0 09 pug/ml in 
serum and 0 09 pg/g m kidney (at a signal-to-noise ratio of 3 1) 

The lmeanty of determmation ranges between the detection limit and 10 
pg/ml, with a correlation coefficient greater than 0 992 The relative standard 
deviation of five repeated unectlons 1s below 8% m the correspondmg concen- 
tration range The recovery from urine was consistently m the range 72-84%, 
and from and serum and kidney it was 32-41% This latter low recovery may 
be caused by protein bmdmg as reported previously [ 7,10], but the results 
obtained demonstrate the suitability of the method for analytical momtormg 

To exclude interferences, different extraction methods were chosen for blo- 
logical fluids and kidney Tn contrast to serum samples (Fig Id and e) only a 
few interferences could be seen m urine samples (Fig lb and c) The extrac- 
tion and clean-up method applied to urine and body fluids was not suitable for 
detectmg flumequme residues m kidney because of interfering substances 
Hence methanol-acetic acid was chosen to extract flumequme from kidney 
followed by an additional clean-up step, which removed the fat-soluble sub- 
stances Fig If and g show the chromatograms obtamed, with only few peaks 
caused by matrix compounds 

CONCLUSION 

The advantage of the method presented here is the one-step extraction for 
body fluids, with a further clean-up required only for meat and kidney Inter- 
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fermg signals were excluded, and the unsatisfactory detection hmlt with UV 
detection was Improved by the specific fluorlmetrlc detection Hence this ex- 
traction and detectlon procedure 1s sultable equally for pharmacokmetlc stud- 
ies and for meat mspectlon, as demonstrated by analysis of urme, serum and 
kidney samples from pigs after treatment with flumequme 
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