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Determination and Survey of Fluoroquinolones Residue in
Chicken Muscle by HPLC with Fluorescence Detector

Eun-Jeong Park, Ji-Huen Lim and Sung-Mo Lee'
Incheon Metropolitan City Institute of Health & Environment, Incheon 404-251, Korea

ABSTRACT - Ofloxacin, norfloxacin, ciprofloxacin, and enrofloxacin in chicken muscle were seperated by
liquid extraction and determined with high performance liquid chromatography (HPLC) with fluorescence detector.
Analysis was carried out using following conditions; C18 column (250%4.6 mm i.d. 5 um particle size), mobile phase
composed of D.W. (containing 0.4% triethylamine and phospholic acid): methanol : acetonitrile (800:100:100, v/v/
v), isocratic pump at a flow rate of 1.0 m//min and 50 w/ of injection volume, fluorescence detector with EX 278
nm/EM. 456 nm. The calibration curves of four fluoroquinolones showed linearity (">0.999) at concentration range
of 0.025-0.6 pg/ml. The recoveries in fortified chicken muscle represented more than 80% with low coefficient of
variation (<10%) for concentration range of four fluoroquinolones. The detection limits for ofloxacin, norfloxacin,
ciprofloxacin, and enrofloxacin were 23.5, 3.4, 3.0 and 2.5 ng/g in chicken muscle, respectively. We also monitored
fluoroquinolones residue in muscle of chickens (broiler 1,227, Korean native chicken 219, laying chicken 77) using
EEC-4-plate screening and HPLC confirmation methods. Ten(broiler 5, Korean native chicken 5) out of the fifteen
samples which were positively detected by EEC-plate screening method from 1,523 chicken meat were confirmed
with ciprofloxacin and enrofloxacin by HPLC. The ranges of residual concentration were 0-0.12 ppm for
ciprofloxacin and 0.01-6.79 ppm for enrofloxacin. In conclusion, our method could be applied effectively to
determine four fluoroquinolones residues in chicken meat, and further survey for fluoroquinolones residue in chicken
meat are needed for more effective control of fluoroquinolones used in livestock.
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Sample 1.0 g

Add 1 mf of 109% oxalic acid and vortex

Add 5 m¢ of acetonitrile/ethyl acetate (2:1. v/v) solution and vortex

Centrifuge at 3,700 rpm for 10 mins.

Transfer supernatant

to 15 mfé centrifuge tube

Add 5 ml¢ of acetonitrile/ethyl acetate (2:1. v/v) solution to same tube and vortex

Centrifuge at 3,700 rpm for 10 mins.

Transfer supernatant to 15 mé centrifuge tube

Centrifuge the combined supernatant at 4500 rpm for 15 mins.

Take supernatant and dry under stream of air at 50C

Dissolve residue with 1.0 mé of mobile phase

Filter with 0.45 m syringe filter

Inject 50 pf of filtered solution into HPLC

Fig. 1. Flow chart of sample preparation of fluoroquinolones in chicken muscle.
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Fig. 2. Standard calibration curves of four fluoroquinolones
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Fig. 3. Chromatograms of four fluoroquinolone. a; 50 ng/ml of four fluoroquinolone standards, b; chicken muscle fortified with
50 ng/g of four fluoroquinolones, c; blank chicken muscle.
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Table 2. Limit of detection (LOD) and Limit of quantification
(LOQ) of four fluoroquinolones in chicken muscles

Fluoroquinoles LOD (ug/kg) LOQ (ug/kg)
Ofloxacin 235 353
Norfloxacin 34 5.1
Ciprofloxacin 30 45
Enrofloxacin 2.5 38

LOD = Blank determination + 3 * SD
LOQ = Blank determination + 6 * SD
N=20

Table 1. Recoveries and coefficient variation of four fluoroquinolones in spiked chicken muscles

Coefficient of variation(%)

Recovery rate (%, meantS.D., n=6)

Fluoroquinoles

005 ug/e 0.1 ng/g 02 ug/g Mean 0.05 ng/g 0.1 ng/g 0.2 ug/g Mean
Ofloxacin 92.0+9.3 94.7+10.2 95.4+7.3 94.0+8.9 10.1 10.7 7.6 9.4
Norfloxacin 87.3+3.7 84.2+0.8 85.5+2.6 85.7+2.4 43 0.9 3.0 2.7
Ciprofloxacin 78.3+4.5 822423 81.8+2.3 80.8+3.0 5.7 2.8 2.8 3.8
Enrofloxacin 95.3+2.7 91.3+£1.9 92.1+3.8 92.9+2.8 2.9 2.0 4.1 3.0
Journal of Food Hygiene and Safety, Vol 19, No. 1
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Table 3. Residues of fluoroquinolones in chicken muscles at Incheon slaughterhouses

ltems Broiler *Korean native Laying chicken Total
(N=1,227) chickens (N=219) (N=77) (N=1,523)
EEC-4-plate method 10 (0.8) 5(.3) 0(0) 15(1.0)
HPLC 5(04) 5(3.7) 0(0) 10 (0.7)
Concentration (ppm) ciprofloxacin N. D.~0.04 0.02~0.12 - N.D.~0.12
enrofloxacin 0.01~0.69 0.36~6.79 - 0.01~6.79
Sum of ciprofloxacin <0.1 2 - - 2
and enrofloxacin (ppm) 20.1 3(0.2) 5(2.3) - 8(0.5)

* Korean native chickens : Korean native chicken, Ogol chicken

Data is represented as number of detected sample and detection rate (%), N.D. = Not Detected, N = Number of chickens
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