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Table 2 Recoveries of fluoroquinolones in meat sam-

ple using MCX cartridge
Analytical Amount spiked/ Recovery, %
compound ngg™! (mean £ 8.D,, n = 6)
Enoxacin 1000 105.7 £ 5.7
Norfloxacin 50 1056+ 4.3
Ofloxacin 500 106.3 + 4.0
Ciprofloxacin 50 107.7+ 6.1
Danofloxacin 50 109.2+ 4.0
Lomefloxacin 125 105.0+ 49
Enrofloxacin 50 107.8 £ 4.2
Gatifloxacin 500 1042+ 45

3-3 ¥/ 0OCRNEAOERH

¥/ o0 RFEAEESF A, HPLC/FLIZBIT 545
A2 VEEREH CHRITLAL A, TXToXx)
O RRERAOBESEFL TS THo7. FIT,
NFPA %4 4 v _7—RFEL LCHEML, 7&K
L7=& I A, NFPA%%0.2% CTREZEESHEIER SN
72 (Fig. 4). ThoDEERID, 1+ X7 -HELH
Wz LT, BESEMLTWwS SFEREOF /0 v AR
BAE BN T2 LT REE o7z,

3-4 HEORRES®
REETNI2MMOEFYHOLELTRMY BRI LD,
Oasis HLB® & U Oasis MCX® & L -5 B H i+ i
L7z, Oasis HLB® #{EH L2354, FHEILEN 50%
LIEL, HPLC/FLICBW T L EFWHOEB 22K
EFTHIENTELR Do LAL, B4 KBERH—
Py ITHB Oasis MCX® B V-4, EERKFTMIC
B2 FHAIEIR 106% L RFLE#HERERLIENT
%7- (Table 2).
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Table 3 Validation of the HPLC/FL method

Enoxacin Norfloxacin Ofloxacin Ciprofloxacin  Danofloxacin  Lomefloxacin  Enrofloxacin Gatifloxacin
Limit of 20 2 20 2 1 5 2 20
detection
Limit of 200 10 100 10 5 25 10 100
quantification
Resolution 1.38 1.39 1.08 1.49 1.90 1.71 4.97
Correlation 0.998 0.999 0.999 0.999 0.999 0.999 0.999 0.999
coefficient (200 ~20000) (10~1000) (100~10000) (10~1000) (5~500) (25~2500) (10~1000) (100~ 10000)
(ngg™")
Table 4 Intraday and interday precision of quantifying fluoroquinolones using HPLC/FL
Intraday
Analyrtical Actual concentration/ Detected concentration/ng g~ Precision (R.S.D.},
compound ng g_' (mean = 8D, n = 5) %
Enoxacin 200 205 £ 13.1 6.6
‘ 20000 20043 = 1364 6.8
Norfloxacin 10 11.0+ 1.1 10.9
1000 1053 = 116 11.6
Ofloxacin 100 88.9 = 8.2 8.2
10000 10364 + 714 7.1
Ciprofloxacin 10 104=x 11 10.7
1000 1033+ 99.4 9.9
Danofloxacin 10 9.7+1.2 12.3
1000 1026 = 19.5 2.0
Lomefloxacin 25 237+ 1.7 6.8
2500 2558 * 196 79
Enrofloxacin 10 98+12 12.0
100 1007 £ 69.0 6.9
Gatifloxacin 100 82.6* 8.1 8.1
10000 10574 + 833 8.3
Interday
Analytical Actual concentration/ Detected concentration/ng g~ | Precision (R.8.D.),
compound ngg! (mean = S8.D., n = 5) %
Enoxacin 200 209 + 1.6 0.8
20000 18931 = 919 4.6
Norfloxacin 10 11.2=1.1 10.9
1000 984 * 61 6.1
Ofloxacin 100 974+ 119 11.9
10000 9636 = 599 6.0
Ciprofloxacin 10 9.1x13 13.0
1000 972 = 60.9 6.1
Danofloxacin 10 95%1.2 12.2
1000 1019 %+ 13.5 1.3
Lomefloxacin 25 254+ 3.2 12.9
2500 2367 + 209 8.4
Enrofloxacin 10 123+1.2 12.2
100 938 + 68.3 6.8
Gatifloxacin 100 85.2 £ 6.2 6.2
10000 9980 * 953 9.5
3:5 HPLC/FL OMFENIF~a N7z (Table 3). AQHENHARRVCHBEER %KD

FoWriEo, RRPICBoRERR, SBBRARCS ALls, ERBRAMEICTNAS VX LEREVETHE
B Z R, MIHBRIZ 1~200g/g, ERBRIEI5~ OLRZdOD, 13% UT L BIFLERENF B SN (Table
200ng/g THH, &F /0 RAHARORELSHENER 4. Tho0BRIY, AFMEREATF ) v s RHH
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Table 5 Concentration of fluoroquinolones in meat samples by ELISA and HPLC/FL

ELISA HPLC/FL
E:;ﬁ?‘z;;in Enoxacin Norfloxacin  Ofloxacin  Giprofloxacin  Danofloxacin  Lomefloxacin  Enrofloxacin - Gatifloxacin

Round (<8ngg™H N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Liver-1 (<8ngg™h) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Liver-2 (<8ngg™") N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Breast meat (<8ngg™) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sirloin (<8ngg™H N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sasami (<8ngg ) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Breast meat + 44.2 N.D. 53.5 N.D. N.D. N.D. N.D. N.D. N.D.

Norfloxacin (50 ng g™ ')
Breast meat + 50.2 N.D. N.D. N.D. 59.0 N.D N.D. N.D. N.D.

Ciprofloxacin (50 ngg ™)
Breast meat + 43.4 ND. N.D. N.D. N.D. 49.5 N.D. N.D. N.D.

Danofloxacin (50 ngg™")
Breast meat + 53.6 N.D. N.D. N.D. N.D. N.D N.D. 58.4 N.D.

Enrofloxacin (50 ng g™ ')
(ngg™"), N.D.: Not detection

100 (8 ELRZEZA, MEOMICEELHBENELN

Danofloxacin

b Ciprofioxacin

Intenaity / x100 mV

3 ®)

intensity/mV
8

T J 1 3

T
10 20 30 @ 50 &0 70 80 Imin

Fig. 5 Chromatograms of (A) fluoroquinolone stan-
dard and (B) meat sample

The mobile phase was 20 mM phosphate buffer (pH =
3.0)/acetonitrile (83 :17, v/v) containing 0.2% nona-
fluoropentanoic acid. Flow rate was 0.2 ml/min.
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(Table 5).
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Fluoroquinolones (FQs) are an important group of synthetic antibacterial, which are widely
used to treat human and veterinary diseases. In recent years, FQs residues were detected in sev-
eral samples. An enzyme-linked immunosorbent assay (ELISA) is useful to determine many
samples simultaneously. However, there is a problem of not having qualification because of
cross-reactivity.  In the present study, we developed an analytical method using HPLC/FL for a
comparative study with ELISA. Moreover, an HPLC/FL system was applied to the determina-
ton of FQs residues in meat samples. The LOD and LOQ of HPLC/FL were 2 ng/g and 10
ng/g for enrofloxacin, respectively. The extraction recovery of enrofloxacin spiked concentra-
tion of 50 ng/g was 107.8%. The HPLC method and an enzyme-liked immunosorbent assay for
the analysis of fluoroquinolones in meat samples were compared. FQs were detectable in meat
samples added FQs standard by HPLC/FL and ELISA. Moreover, there was a correlation
between HPLC/FL and ELISA. In conclusion, ELISA may be useful to rapid monitoring of
residues for FQs instead of HPLC/FL, which requires analytical times of 120 min in meat sam-
ples.

Keywords : fluoroquinolones ; enzyme-linked immunosorbent assay ; HPLC/FL.
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