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Chemiluminescence enzyme immunoassay for detecting enrofloxacin in milk
Zhang Huili, Yu Fei, Zhang Jing, Wu Yongjun, Qu Lingbo
( Department of College of Public Health, Zhengzhou University, Henan Zhengzhou 450001, China)

Abstract; Objective To develop a rapid chemiluminescence enzyme immunoassay ( CLEIA) for detecting enrofloxacin
(ENR) in milk. Methods Anti-ENR antibody was passively adsorbed onto the walls of polypropylene plates. ENR
conjugated with labeled alkaline phosphatase ( ALP) was used to compete with the ENR in milk for the limited specific
capability of ENR antibody on plates by solid-phase antibody binding reaction. Through separating unbounded labeled
antigen and determining of chemiluminescence, the content of the test antigen was calculated. According to the basic
theory, AMPPD was used as the substrate of ALP for rapid determination of ENR residues in milk. Results The linear
range was 350-1 000 pg/ml and the detection limit was 239.9 pg/ml provided by the proposed method. The relative
standard deviation was less than 15% both in intra-assay and inter-assay. Conclusion There are good prospects of this
method in the surveillance and analysis of ENR and other antibiotics residues.

Key words: Enrofloxacin; chemiluminescence enzyme immunoassay ;drug residues ; food ; milk
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Bia v B (enrofloxacin, ENR) X 44 Z 33 ¥
B — Tl E T R 2R I LR 2. H X
2wk E AR E L 25, )z T E &K IR
S PG IR T S B . H R TR ENR (9 75
VA AN e e T S o
O AE ek FRE R AL BB RS A Bt
S ) LI AN By # ), DR o i S At 7 — ol 7 8 PRk
R HH BRI ENR 5% B8 19 vk . Ak KOG
oo Mk RUE R S e R, B R T 2 R
(FRE SR TR, D26 A E T T R
i O A A A U AR IF K R U A Ak
KRG ZR I e S Mk 0 S S NE S G S T —Fb
DA e TR Tt A s A 0 4 W Ry O D16 IS ) ) A 2
KOCHE I o B 07 v T AR DN AR g v ) ENR R R
7 VAR BRA, AT 0l A2 B 24 0 A T B W 4 TR
I3 ZR AR E AT AR, AT TR A2 Wik ) & ey T
RSB RTI A ik

1 #MREAE
L1 Y48

MP280 #1257 ol o 8 o3 A AX (AL 5t A% BHE
TR AT IR 7)) 596 FLEEH 20T 5 4 40 T 004
JEOETEAK s HL PE T B 77 A 5 78-1 B AL 1 g ) AR
TRE A s R BE 5 WS % L RO B M A4S (R ifFiE o
4rF & 10 000D,USA)
1.2 A

B v B B 7 B 3t &£ ( Santa  Cruz
Biotechnology ) Ui v & ([ AR Wy il i A6 5 P ) 5
B P B R I ( ALP, H A il £k mig i 25 R X 25 4k ) 5 ik
T -20 ; W R Sl — 9 (BRI — A4 S AL BN B R B LBk
TR %08 s N, N- 1L T Jiie ( DMIF) 5 2 ke — 0
(EDC,BBI) ; N-3 3L BEFABE W i (NHS, Alfa Aesar) ;
= LM ALP-AMPPD K 2 &5 A A& L5 B (4
FAEY TRARAF) . w5 X al, K5k
MillQ 4fisK

A8 W : 0. 05 mol/L fi R 3L 2% wh ik (CB, pH
9.6) ;£ MW : 0. 05 mol/L 2 £h 2% vh g ( PBS, pH
7.2,% 1% BSA I 4% FEME) 5 Uk i W 50 AE o 7l R
# :0. 05 mol/L PBS( & 0.05% ntj&-20)
1.3 B VD B bR o 5 W T 1

JH0.03 mol/T &4 Ak Al % W IE 1 )i 350,400
500,600,850 .1 000 pg/ml ENR #R#EVE K -
1.4 i
L4 1 W07k

B2 pe/ml ) ENR H o RS (5] 96 LA AL
B b, 4L 100 wl, T 37 CHEREHEAFRMEHHEFT 2 h

Je U VR B R Al 5 Tk, R L8] A K 4K
T . SR RFLEINA 100 wl (#95E FHW, iA37 C
FERAR h Th, B S PR GE AR 5 U, 81 7E K 48
T,

1.4.2  [kRic ENR H0H 5 8 o % &

T A Ak W e 48 G 1 RUTR A TR T 3 % il A
9B AT, DA 2R R G AE RN A B
BT 004 . RIS FeCl, Y {4 [ I ok %
R TD B 5 0 B R I 1 (R X ) (ENR-ALP) o 5
IR E TET SN ERTILRE, BTN 2
ARCNEN ARG ST TR 4 T T - N )
AN ENR 5 66 P 95 W2 6 ( ALP) R 2. JR7E
SHMETE X (200 ~ 400nm ) X 325 H7 J= 1) 48 3K 4 E 47
CEET I
1.4.3  ENR F5CREHTAR M B 1Y 10 2

P 0.5 1 .2 3 .5 ng/ml [y ENR 55 B
TR AL i L AR, 38 5 b A AS TR vk B ENR (0,100,
300,500,700 .1 000 pg/ml) BT A& SGAA , 1 £ e A
R .

144 SR AL plmt | i fr ik

A ENR Sd BEHUIR Y 96 FLIKFLAR & 118
WA, T 37 CF, 4l A 60,90, 120,150,
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700 .1 000 pg/ml) B B 8] 25 £ 19 A0 X & G AE , B &
e AR LB ]

145 ROGHI AL R 5

EPEAF MR (1 1.1:2.1:3.1:4.1:5,
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X R G AH B e A RO
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147  FF&IE

FEAL P IA B AL A T, AT H LI &
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850 .1 000 pg/ml ENR Fp ifE % W i A0 & Gk B, 15
AR ME AL R BE (C) -AE XS &SR BE (RLU) (5 1 & ik
FEXT I (1gC) -AH X & S5 B (RLU) A 7 & ok B8 X
B (1gC) -H X & o ik B XF £ (1gRLU ) b o ¥R &
XFH (1gC ) - W i A X & S 8 B/ 22 1 o AH X &
JEIREE (A/A)4 FMAMZ& (R ), LT E REL
(R?) AR L4 M .
R 1 4R IELE AR A I e S 4a X R 2L
Table 1 Regression equations and determination coefficient

of four methods

LA 2 a1 )9 5 JUERB R

C-RLU y= —13.789x + 18068 0.9565

1gC-RLU y = —20180x + 65236 0. 9945

lgC-1gRLU y=-0.9961x +6. 6992 0. 9955

1sC-A/A, y= —0.8839x +2.8577 0. 9946
2 ZER545%H

2.1 BuE b AR v R A 0 R R R O (E 1Y
|

B335 SN 2 T A Ak A B 0 4R 1) v 3 s A HL R
B —2 o KA TRV B 1) B A4 1k B 96 FL AL AL AR
b, T 37 CFRE N R B R, 25 2R B 400 ~
1 000 pg/ml ¥ JE 1 Fl Y, & A Bt 3 00 1 0 1A vk i
HSE TR R 3G . S Pk 2 wg/ml B, ENR
WeRE 5 RO MM 56 R, B IR B RA, I
AP 2 wg/ml AE N EBHRIE
2.2 ARl R X R G (Y B

B [ 4 B B ) 1) % D, 25 SR R, Bl
2 B ) 1 4B K AU BE ENR R G (5 1 S e 2 7
T, M2 150 F1 180 min (1) % 568 A X A
R 8] £ B0 (B B 4 — 26 i T 150 min 59 LA P4 180
min [ 4f, fie 20 5 AL PE RS [E] 2 150 min,
2.3 EEARICH ENR 0 7 19 5

W WAk — W e 4 B 2 R TR A TR IEE O R A
I Tk 2 k6 5 9 o3 B, & BT 14 AH X &
AR B AL T 5, WosE B A Tk 0 e 4 1k
ARSZE AR I ENR HUR %
2.4 BERYIIY%E

ALP 7£ 280 nm [ff i ¥ K 4b 45 %5 4h W i, ENR
AALAE 280 nm Fff 35 A7 56 40 W U, T HLZE 316 Al
328 nmfiff i A WU, ENR F ALP {5 1¢ 5, (8 1K 4
U W A ENR B W WSO e 2178 28 322 1 334 nm i}
U, JF FLAE 266 nm B3t A WE i, HE T ENR A
ALP BT, W 1,
2.5 ARG A] 1 5

ERT,EE 0.1 s &S B0 19 B[]
BEU W SE SR Mk BE ENR B AH X &G, AE — Bt

400

K1 ENR,ALP,ENR-ALP [ 48 4k Ui I 1%
UV spectrum of ENR, ALP and ENR-ALP

Figure 1
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0,25 wl/ LRy A It e (B 5 B2 6 2 5 B 20K
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Fbi 3 1 Ao [ 0L0A il 2 i de e &R 850, Horpoih
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2.9 FEEE

TE A — AL AR A [ i AL LA S [8] B s FL AR
SEAT I R A TR R B KT 08 A R O AR AR i 45 Rt
SEHETRD At P A X A AR 22 (RSD) |, 25 3K 91 T 3% 2,
N FE B T LUE AN RSD /T 10% it 8] RSD
INT 14% Uk W A S 56 i 8 57 ) CLETA 5 3 (9 HfE 5
PEFESE g R 22 U Z N o

2 EH I E
Table 2 The determination of precision with three

concentrations of ENR(n =5)

. At 2 At 11 2
ENR % (pg/ml) {1 RSD(% ) 1t RSD(% )
350 9.1 13.3
600 8.1 12.2
1000 7.3 9.5
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