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Direct competitive ELISA with HRP labeled antigen for
determination of furazolidone metabolite residues
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Abstract:In this study, a rapid and high sensitive direct competitive enzyme - linked immunoassay ( dc - ELISA)
method based on the antigen labeled by Horseradish Peroxidase (HRP) was established, which could be applied
to the detection of 3—amino-2-oxazolidinone ( AOZ) that is a metabolite of furazolidone in real sample.In the direct
competitive assay, monoclonal antibody was bound on the surface of a microtiter plate,then the standards( or the
sample) competed with CPAOZ antigen for the antibody binding sites.Calibration curve was prepared for 3—{ [ (4-
carboxyphenyl) methylene ] amino |- 2 - oxazolidinone ( CPAOZ) , the IC, of dcELISA was 0.08 ug/L, the limit of
detection was 0.015 ug/L,detection range was 0.025~0.5 ug/L.The recoveries of all kinds of samples were range
from 82.0% to 121.0%.There was almost no cross reaction with other drugs of similar construction.The conclusion
suggested that the AOZ-ELISA was a great method with high sensitivity for detecting AOZ,n samples.

Key words : furazolidone ;3-amino-2-oxazolidinone (AOZ) ; Horseradish Peroxidase ( HRP) labeled antigen; direct
competitive ELISA(dc-ELISA)
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1.1 RSN

Ik gk TR A U ) (AOZ) | BRI 4 fh 1) i
(HRP)  Sigma 2\ F] 5 KRB TR Pk WRg PO A | 1k g 22 (X
1% bs i " R B 1k 2%; CPAOZ — OVA
(Ovalbumin) . $it CPAOZ Hova BEHUARA LI 35 [ il 5
96 fLiEm I iR BT ) 5 e A 2R 3 2 =
P ST,

G16-2 fHIR B4 22F SHELL LAB;P200
AR FHIRHEA E; Wellwash MK -2 iR
HL MK-3 B (L 3% E Thermo 2\ A 5 fH &
R@ay ISR RIE AR AR ;1-13 7Y
PEEELOHL Sigma 23 F de—12 BRUKIBAMRAL
ML RHAU A R AT
1.2 ZWHE
1.2.1 CPAOZ bruEI Ly BCd  CPAOZ LL W g
R B R MR 10 me/L W, FH PBS (0.01 mol/L,
pH7.4) ) #ikEH] 500 we/ L AERMPRAEN & . T
He ) kBT & e BE AR O 0,0.025,0.05,0.1,0.2,
0.5 pg/LiYy CPAOZ MbruE TAERNZR o
1.2.2 CPAOZ-OVA [fibric ¥ il s =3 ¢k
[25]%f# 5 mg HRP T 1 mL 0.2 mol/L &g £k 22 ph
W(pH5.6) 1, i AFrELE 19 0.1 mol/L i Al i 44
0.5 mL, & 4 CykFa )2 v 30 min, JZ)W5E)5 01 0.5 mL
2.0% 14 & T, 4 °C I 30 min, [8] 3 14 14 g7 TR
FHTA 0.5 mL 3 mg/ml. CPAOZ-OVA (10% H B %
) TR S, T 4 CHeHZEMKGENT 2 WK, 4
0.01 mol/L PBS(pH7.4) &7 2 d., BHisEEeE B,
3000 r/min 2.0 30 min, BERULHE, 115 W RN EEAR
it
1.2.3 ATl B CPAOZ B v BEdiik H
TR £h 2% P (0.05 mol/L,pH9.6) #i B¢ ZE 0.1 mg/L,96
FLELFLAR 45 A 200 L, 37 CHE 7, 77 R
BT, I A B, B FL 20 pL, B4 3 h, FFLEA
W, T, 2
1.2.4  FgbRic®ze e B g Bp sw BB AR 1 AR
Bl A i B AR I ) AN 1:100 26 4% LU A% R, 45
FLIIA 100 pL, 243 W 30 min, FEAIA 100 pL JiE
WV W A0, 25 IR G 20 min, &R, BEARAX DL B
P 450 nm G, PAZEIB K ES BT IE
1.25 N AR o CPAOZ B 5w B 1 1K
1:1000 ,1:2000 .1:4000 .1:6000 4 Fif BB AL 9%, A
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50 L BRAES AT 100 mL R A S 1:1000 79 BEPRiC
Y, AR R BT . T AR A R B R A,
m A 50 pL kR AE & AT W E S 0.1.,04,08
1.6 mg/LIYBSPRICY) , 658 B AL B bR I P BE o
1.2.6 H#E:5e4 AOZ-ELISA #:/EXL 48 U w4
AR 2%, A 50 L A i (24N BRAT- (A 5 ) 21 AH
JIA O 7 LS R [ AN » o P~ i -l = M Ol 1T A T
100 WL, 2= #EG I Y 30 min, KA FL AR B0 S 0 98 B
I, RS PR O B — LS B P, EEE TR 3 IR,
TER—AFLUM AR W 100 pL J5 , £ =36 T #Eh
#E 20 min, fF—fFLINA 100 pL JZ W 21k i, B
FRA L BA Y 450 nm H3EE

1.2.7 AR

1271 SN (fa R HRA L WS YD) RTAE R R
1 g #HEAEMS TFEOE D, A 4 mL H,O
0.5 mL HCl &% 100 pL #i2Ei#], #RFIE S 1 min,
BT37 CHAEHE IR (216 h),

FEHUHER A 5 mL 0.1 mol/L K,HPO,,0.4 mL
NaOH,5 mL Z iR 2 li5. RFBIEAG L 1 min, 2.0
10 min(3000 r/min) , BX 2 mL 2B ( L8R T8
JZ2)E 10 mL BB, T 50 CF, fHAK S
Mg ZEs )2 P+, A 1 mL IE 2 %8, Je 54y
SEAVE R, TN A 1.6 mL PBS, 3000 r/min £ >
10 min R )2 RSEATAEI . BEMFBAATECN 4.
1272 My AR AFFE L E L 10 min
(3000 r/min) ,#FF FEFUIE, BUCTF 2 1 mL B AE
ODEH, A 4 mL H,O 1 0.5 mLL 1 mol/L. HCl &
100 pLATAE G, A 2B R R 2H 4,
1.2.7.3  fEg e BU1 mL BE2ERE 5 E B
& il A1 mL H,0,0.5 mL 1 mol/L HCl,10 mL E
Okt. IRFBIEBEG L 1 min, HE .0 HLE .0 10 min
(3000 r/min) , B F—-20 C¥ 60 min, B F 2
J&,50 Ck%, ¥ Zmitb. InA 50 L fi7 4
FLIRGIR AL 1 min, HAhE TR R 2R
1.2.8  FHRFEIR  REUE . L 10% 116 300 X 15
FEAE SR S ARSI B ( LOD) |, #1141l 8 209% ~80% fE A
LR PRGN YE .
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Fig4 Standard curve of AOZ-ELISA(n=3)

TE— RV FAAL B Zeaill E U7k LOD(IC,) iy

0.015 pg/L,1Cy 7 0.08 pe/LL, 281K I3 [l 0.025 ~
0.5 wg/L,R* =0.9902 , £ 3¢ 2 RLUT-,
232 JrERESEYE B AOZ ISR K AT A
Py C A 7] o B T B VA R AE S i 42 , SR ELISA
T E I 1Cs, . Z5HRANFR 1 IR, 5 kg 2 R AR
YYIZE LI FEH 0.5% , 5 HAMGEF4) SRl 4 T A 1%
28 X, BT AOZ i A e AR &

F 1 SURPRE I E

Table 1  Determination of cross—reactivity
ey 1G5 (pg/L) SR (% )
CPAOZ 0.085 100
CPAOMZ >2000 <0.1
CPAHD 170.8 0.5
AOZ >2000 <0.1
AOMZ >2000 <0.1
SEM >2000 <0.1
AHD >2000 <0.1

233 JriRMERGEE RESIIAR [EIAGE PR ELISA
KW T7 2 R B B — DB 2R AR o XAE Al HEATAG I
I, T HUARXT AOZ BEAANY , T LA X5 it i2E
ATA AR A AR B, LA 1 B 2 FH I A Sy A3 2 a0 e 2
WIFAC AT A7 W o A0 (B WAr 52 56 v, A UL S B A
i, [ R DURE & FR AN AOZ BRifiE ity o ARG J7 1k O 4G
W IR KA BEAS B A AR BE 2 0.4 (1.0 FIl 1.5 pg/kg, K
WFESH S35 R f A R XS P A FLANE . ik 2
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Table 3 Compare the determination result of

two different ELISA kits

. R & CPAOZ-ELISA & #] &
ST T Wi
(peg/ke) (% ) CV(%) [ (% ) CV(%)
(pg/ke) (pg/ke)
0.5 0.45 90 7.06 0.48 106 75
HF 15 1.15 76.7 246 1.25 108 6.5
2 1.61 80.5 779 1.83 113 6.85
0.5 0.57 114 3.01 0.45 78 4.56
i 1.5 1.62 108 2.56 1.36 83.9 3.65
2 1.41 70.5 1.75 1.65 117 5.78
0.5 0.4 80 6.97 0.51 127.5 3.47
1 0.85 85 8.02 0.9 94.1 2.36
5 74 1.5 1.66 110.7 7.63 1.32 79.5 6.93

AT UL, ZH U i AR FUAE GBS 0 (8] R AE 80% ~
120% Z 1], e B A it 25 I IBD AR AE 82.0% ~121.0%
Z M), A7 ARG I B 2SR, BT 1k FE A A, A
FE =, R SR A i AN 2SR

K2 (RIS,

Table 2 Result of recovery test

BER IOV BE e ?ﬁjlﬁllﬁcﬁ +
(pg/kg) (pg'kg) FrifEf 22 (% )
04 0.48 0.47 0.45 116.0 +4.46
WRA 1 1.07 1.18 0.97 107.3 £10.5
1.5 1.28 1.3 1.31 86 +1.23
04 0.48 0.46 0.49 119 £3.64
A 1 1.02 1.05 0.91 99.3 +7.37
1.5 1.46 1.58 1.61 103 +5.52
0.4 0.42 0.47 0.38 106 £11.53
pEAr| 1 1.15 1.03 1.07 108.3 +6.11
1.5 1.41 1.25 1.21 85.9 +7.08
0.4 0.45 0.37 0.41 102.5 £ 10
A FL 1 0.86 0.91 0.95 90.7 £4.50
1.5 1.36 1.42 1.59 97.1 +7.97
0.4 0.49 0.46 0.5 121.0 +£5.29
522 1 0.76 0.83 0.87 82.0 +£5.57
1.5 1.53 1.28 1.39 93.3 +8.37

2.3.4  AINZEIRXT I SR A T R K g el 1 )
SR AR [R] R S, 5 AS BT 58 g S i) ELISA Jr ik Lk
B, B B IRl R, RS I R I RT AR E, DLFE AR
ELISA 328077 6 Rl 285 3 S AR M1+ i 3, 25 28 4n
23 R, MISCRTE AT 42252 19 90 [l Y, PR AP 7 36 X0 A
[RRE & A0 2 A B2 30T, 3 57 B 235 4 ELISA 19 7%
ZE IR UERN TT
3 #ig

ASHIF G B o AL ) il 1 Eh AR g B R, R
IC 5 B AR T 8 28 T DL A A I 2SR, ST T
220 A VO g A ) P BB S 35 S AT O . IR T A LR BT
JEL ) i B 5 X 4000, B d BT IR A T MR W R
0.8 mg/L; 1 CPAOZ Jii &= ¥ JE 7 0.025~0.5 pg/L B}

AU B9 R E &, DR 2 0.015 peg/L, 1C, K
0.08 wg/L, 5 HAWLE IS AT AESE LN, PR
A A T S 24 [T T 82.0% ~121.0% Z 0] AHEE
AT B0 B HC SR RS I 15325 , AR D7 15 ARG 0 5 JRE PR | R
FEAFSEVEA T W pg $ R, Sk 1 R S BE AT b
50, ARG I 245 2R v A mT S, AT LA R B B ARG I R L
HA R AaFa 0 TSR
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