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Determination of fluoroquinolones by immunoaffinity chromatography with
high performance liquid chromatography
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ABSTRACT: Objective To establish a method for determination of fluoroquinolones by immunoaffinity
chromatography with high performance liquid chromatography (HPLC). Methods The anti-enrofloxacin
monoclonal antibody was covalently cross-linked to CNBr-Sephorase 4B as an immunosorbent agent which was used
for the extraction of 5 kinds of fluroquinolones including norfloxacin, enrofloxacin, ciprofloxacin, sarafloxacin and
danofloxacin from bovine serum. A liquid chromatography equipped with a fluorescence detector was used for the
detection of the extracted fluroquinolones. Results The recovery values of norfloxacin, enrofloxacin, ciprofloxacin,
sarafloxacin and danofloxacin in bovine serum were 82.97% . 70.50% . 70.16% . 31.83% and 6.37%, respectively. The
limits of quantitation of fluroquinolones were all 0.5 ng/mL. Conclusion The established fluoroquinolone
immunoaftinity chromatography displays high binding capacity, selectivity, extraction efficiency and stability. The
immunoaffinity chromatography is a feasible method for the extraction of multiple fluoroquinolone antibiotics from
complex matrix samples.

KEY WORDS: immunoaffinity chromatography; fluoroquinolones; high performance liquid chromatography

“BWEE: HEY, SREEIN, FEE TR S PER SR X 25 . E-mail: zxmy@foxmail.com
*Corresponding author: ZHANG Xue-Ming, Senior Veterinarian, Suzhou Agricultural Products Quality and Safety Monitoring Center, Suzhou 215128,
China. E-mail: zxmy@foxmail.com



3628 B2 A TR R I 2 e

1 3|

FME T S 25 N A A R, PABT
WRAE S5 . HUAFI A . S AR BT A 30 4l T JE 5¢
S 2P A I N T B2 L AR R 2
{HAR 25 i s i A 2 R T ARG 2
A E R A AS, DRI TR A T 2 24 0 2 AR 4 1 R LA
WORE &7 WA A, HT, & S s i il 2 24
YRR A IS R UARIRYD R L IRNTD R | TR A L B
RURE . REDE. AHRDE. DR AR MHEDERNFE.

I DR A A 00 0 s 288 245 ) % P 1 AT (1 )
MrEE R o . TEIR LT, i ROBOAH (8 E oA
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CNBr-Sepharose-4B(#idt GE healthcare /A H]); BRHZ
=N 7 W N 3 e s N 0 1 [ O/ v TR ES PSS
AL AR R A F]); Tris(fial, 2E Amresco 2 H]);
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Waters €2695 15 0B (35X (Bl 4 Waters 2475 536
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A R B DAL A A R A W), DIRECT-Q3 A4l
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O REFE: Waters XBridge® Cis#E(4.6 mmx250 mm, 5
pm); FiE: 0.8 mL/min; A 25 °C; RARRAEE: =i, o
FER: 20 uL; FEhAE: A A4 0.05 mol/L BEFRRVA TR/ = LM
(pH 2.4), BAHRZNE, SRR, A:B=86:14(V:V); Btk
MEs: AWK 280 nm, &5 450 nm,
232 AR EE

B R R AR R A . BRIV E | AR
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R, A 0.03 mol/L NaOH I ME R, /- iisa)nk
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R 8~10 IRIL4r Bk Sepharose 4B H HAh/NyrF1b 2%
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#, Wi EEHPR B LL Bradford 00 HiE A S
Sepharose 4B ZRHRACR , HEZELOHE N 30 mL 0.1 mol/L
NaHCO05/0.5 mol/L NaCl(pH 8.3)ZMiaiK, B THKhE
HESIIEE 10 min, E 5 2000 r/min 250> 10 min 3 FF,
PR ACHR R v A B R R B ORI 5~6 IRLAFEAr 26
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559 BEW], S PR AZ A G R RORAH R S DS 25 ) 3629

TEEOHE A 30 mL 0.1 mol/L Tris-HCI(pH 8.0)& T
IR E/IESNE 2 h IsesrE A Sepharose 4B i H ok
HE AR, %5 2000 t/min .0 10 min, 37
3, F4>3I1MH 30 mL 0.1 mol/L HAC-NaAC ! 0.5 mol/L
NaCl(pH 4.0)F1 30 mL 0.1 mol/L Tris-HCl FI 0.5 mol/L
NaCl(pH 8.0)2 FIZE ipifg 5285 .00 ki 3 MG, K&
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o
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Fig. 1 Detection of McAb protein derived from ascites filtered with
protein G resin by SDS-PAGE
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R T k25 AR S G S 2 BT IRERT S5 A 5 i
Ry Z A IR S A 1 VA SORE N RS T RE
DI 4320 50 ng/mL Y REGEYY B IRV E ERDE |
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431 HPLC @il 3 . MIE 3 ATLAE H, &4lor B REwk
R TS R R B, A ALAME S N RAT, HbRig
B BOE . G LA AR AR DG o F R, T4 (6 BRG]
(1 B AR 2505 50 . 45 e B A2 SR AR AT ST 1 3A 5 Fp
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B 57 0.01 mol/L PBS il 5% 4 ML 375 H 1 AE B 1]
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Fig. 2 Immunoaffinity chromatography recovery line chart of
ciprofloxacin, enrofloxacin, norfloxacin and sarafloxacin (n=3)
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Table 1 Regression equations, correlation coefficients, linear ranges and limits of detection of fluoroquinolones.

aiit| EEyE FKREL 28 M7 Fl (ng/mL) G B (ng/mL)
R R Y=202056X+94349 0.9997 2~100 0.5
WAV AL Y=152157X+197397 0.9993 2~100 0.5
oY TRU Y=2E+06X+172987 0.9996 0.5~20 0.5
R AL Y=310119X+199493 0.9996 2~100 0.5
YRV AL Y=112368X+80088 0.9993 2~100 0.5
o
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3
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25.00 = JE M P B e R
=
o 2000 3
= 1500 3
=
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b~
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0.00 Pa P
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F: a: 0.01 mol/L PBS ¥ 7]; b: 5% 4 MBI c: S%IR4F M2
K3 Binib R BN E . IR R . R R RA R B AR ER I G
Fig.3 Chromatograms of the enrofloxacin, ciprofloxacin, norfloxacin, sarafloxacin and danofloxacin standard solution
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Fig.3 Chromatograms of the enrofloxacin, ciprofloxacin, norfloxacin, sarafloxacin and danofloxacin standard solution
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90 | @ 0.01 mol/L PBS?H - [ H > o s =1
o 5%J1a 2 LRI 21 TP A T 24 2 W T b 3R K RN - B v Y 4% R R A
80 e, X LR B B BB G — Y I Bbr e, {E T 055
20 T RN Ji s VA TR 2 245 ) ARG DU BRI 7€ 2 500 pg/mL.,
AR SCHEUESE b 34 G52 25 112 BT I A ] IR 47l 12T LA g v
s 9 RS2 B SR L, LAVIRBESY 5109 0.5 ng/mL HY 5 Fh G0 14
£ 50 B2 100 mL IRAFRERRIE WA, 2 1kt
e NN I S T VL T A
e 20 ARFNZHTAE B 45 5 -DEBUAR R 5 Fh 250 A B EREAR,
% HPLC-FLD ], 2504 5 s, 5 Fh2ipsiks)
30 HPLC-FLD {5 5 MK, H AR o, JCH A
20 EIRiE S/ a3
10 4 % ®»
0 e . ;
ARSI # T PR BB SRR UA A CNBr i 1k
& H9 Sepharose 4B {BIBHY SV A S F AR BTG . Hch

& INEEY/

4 GRS 2 AR A LT & PBS A4 IR L IE] (n=6)
Fig.4 Comparison of recoveries of fluoroquinolones into fetal bovine
serum and PBS (n=6)
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Fig. 5 Chromatogram of fluoroquinolones by immunoaffinity chromatography (50 pg/mL)
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