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Abstract An analytical method for the determination of flumequine in meats was developed and validated using high-performance
liquid chromatography with fluorescence detection. The samples were mixed with sodium sulfate and extracted with ethyl
acetate. After clean-up, the residues were dissolved in mobile phase. The calibration curves showed high linearity (r*= 0.9979)
within the concentration range of 0.1-1.0 mg/kg. The limit of detection and limit of quantification were validated at 0.005 and
0.017 mg/kg, respectively. The recoveries in fortified meats ranged from 90.8 to 101.1%. The method was then validated in
correspondence with the CODEX guidelines for flumequine residue in meats. Herein we monitored 150 samples of meats that
were purchased in Korea (Seoul, Busan, Daegu, Daejeon, and Gwangju). Among the tested samples, flumequine was detected
in 1 of beef and 1 of pork at levels in the range of 0.048-0.080 mg/kg. Overall, the flumequine residues in the tested samples

were within the Maximun residue limit.
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Table 1. Analytical conditions of HPLC for flumequine

Analytical conditions
Column Merck Hybar C,4(4.6x250 mm, 5 um)
Mobile phase  0.01 M oxalic acid : acetonitrile : methanol (6:3:1, v/v/v)
Detection FL ex. =327 nm, em. = 369 nm
Flow rate 1.0 mL/min

Column temp. 35°C
Injection volume 10 xL
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Fig. 1. Typical chromatogram of flumequine for (A) standard

flumequine (0.4 mg/kg) (B) blank cattle, and (C) spiked cattle

with 0.4 mg/kg.
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Fig. 2. Typical chromatogram of flumequine for (A) standard
flumequine (0.4 mg/kg) (B) blank pork, and (C) spiked pork
with 0.4 mg/kg.
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Fig. 3. Typical chromatogram of flumequine for (A) standard
flumequine (0.4 mg/kg) (B) blank chicken, and (C) spiked chicken

with 0.4 mg/kg.
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Fig. 4. Calibration curve of flumequine.

Table 2. Calibration equations, LOD and LOQ for flumequine

Correlation coefficient ~LOD LOQ
() (mg/kg) (mg/kg)

Calibration

y =4410285x + 32407 0.9979 0.005 0.017
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Table 3. Recoveries of flumequine at different spiked level food
samples

Sample Spiked (mg/kg) Recovery(%) RSD(%)
0.1 96.7 7.9
Cattle 0.2 90.8 5.3
04 93.1 8.6
0.1 96.6 6.8
Pig 0.2 96.4 4.0
04 96.5 3.0
0.1 101.1 4.1
Chicken 0.2 94.0 39
04 94.9 3.1
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Table 4. Method validation parameters for flumequine

EZ33k8]A) A 41 WA 1 Z (2009)

Parameter CODEX validation guideline In this work
Coefficient of variation (Within Laboratory Repeatability) 15% 3.0-8.6%
Recovery 80-110% 90.8-101.1%
Regression coefficient (1) 0.95 0.9979
Table 5. Residuals of flumequine in samples
. MRL(mg/kg)
Sample Number of sample ~ Number of sample detected Residual level (mg/kg)
Korea CODEX EU
Beef 50 1 0.080 0.2 0.5 0.2
Pork 50 1 0.048 0.2 0.5 0.2
Chicken 50 0 - 0.4 0.5 0.4
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