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2
2.1
Wallac VICTOR?1420 ( PE ) : EMS-5
( ) o S5- ( 5-Aminofluo—
rescein AF) N N'- ( N N'Dicyclohexylcarbodiimide DCC) ~ N- ( N-Hydro-
xysuccinimide NHS Sigma ) ( Sulfadimethoxine SMX)
( ) ( ) (BB
50 mmol/L. pH 8) .
2.2
2 ¢ 0.82 ¢ NaOH 25 mL 6 h
0~4C (14 15— d4- 14— ),
1 g 40 mL CHCl, 5 ml 98% H,SO, 8 h.
10% NaOH pH 8.5 5 mL 50 mL
0~4<C ( Apovincaminic acid AVA) 0.82 ¢ 82% . “mp 119 ~

120 °C(MeOH) o« D +36 (¢1 CHCL) . IR (em™'): 3417 2934 1731 1650 1438 1264 1193
1086 745; 1H NMR ( CDCl, 25 C &y = 0.00 ppm): 0.51 (1H dq H.20) 0.71 (3H t H,21)

1.42 (1H dq H,20) 1.89(1H m H,47) 2.15 (1H m H_H7) 2.51 (1H ddd H,8)
2.63 (1H dd H,-48) 2.78~2.86 (2H m H,6) 3.10 (1H m H,5) 3.97 (3H s OMe)
452 (1H s H3); 4.98 (1H m H,5) 6.38(1H s HAS) 7.16~7.23 (2H m HH0 H-1)
7.33 (1H m H42); 7.48 (1H m H9): MS (ESI CID =20%) m/z (rel. int. %):381( M +
H © 100) 363(5) 352(8) 337(53) 319(96) 291(28) 270(33) 208(91) .
2.3 - -
- ( AVA-SMX) 17 o 25 mg AVA 50 mL
DMF 18 mg DCC 13 mg NHS o 10 mL
8 mg SMX 2~3h. ( 50 plL) 60 TLC
- - (4:12:1 W) . R, 0.27
1 mL AVA-SMX 4 C 0
- ( AF-SD) : 30.0 mg SMX 16.50 mg DCC  10.3 mg NHS
1 mL. DMF 3.6 mg 5-
( AF) - (4:0.5 V/V),
R, =0.23 1 mL 4 <C
2.4
2 1 mL 1000 1 mL SMX 5 min
( Fluorescence polarization FP) . . 1000
FP FP
Wallac-VICTOR’ 1420 FP-¥luorescein 480/535 FP
. £=3.56x10" L * mol ™"+ cm™' AVA-SMX
357 nm  AF-SMXZ 492 nm (A) Ciow =A/eL
2.5 SMX SMX
5.0 g/l ( BB) 0.5 g/L.
BB SMX 10 :0.10 1.0 10 100 pg/L 1.0 5.0 10

50 100 250 mg/L.
I (SIZ) . (SG) . (SPP) ( SDM)
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SMX o
100 ¢ 300 mL 3 25 mL BB
1.0L 4 C o
2.6 SMX
50 wL 25 uL
70 pL SMX 5 min o
5 nmo BB AVA-SMX AF-SMX
BB 10 (22 wg/lL) FP & OriginPro7. 0
FP = (A*/D)/ 1 + (X/C)" + D (1)
A D FP., C o C
(A +D) /2 ICs,o B o IC,,
1G5y ~1Cy, °
2500 -
3 5 EX i o)
S 20004 T
3.1 g HOGE i
1 . é": 1500
3
1 AVA o Z 1000}
b
357 nm 453 nm B oso0l
. AVA i
07 1 I 1 1 I
Stock (94 nm) o 300 350 400 450 500 550 600
3.2 1 Wavelength (nm)
AVA-SMX FPIA SMX 1
° AVA Fig.1  Excitation and emission spectra of apovincaminic
SMX ( AVA-SMX 2) . acid( AVA)
- - (4:2:1 V/V) ( TLC) AVA-SMX 0
FP FP SMX
FPIA FP
o ( AVA-SMX) FP - ( 1000 SMX
) FP ( 3) SMX FP 50 ~385 mP
SMX o €
AVASSMX  AF-SM Y
1 A
5.7 13.0 mmol/L. OM
0O,
3.3 FPIA /OM/N\ W
FPIA MNA
- ( AF-SMX) AVA-SMX 2
FP-SMX . 500 FLL SMX Fig.2 Structure of tracers apovincaminic
500 L SMX 5 min acid sulfadimethoxine( AVA-SMX)
P AVASMX AF-SMX SMX - SMX FP ( 4
1) - ( AVA-SMX)
0.5 pg/Lo AF-SMX 2.7 pg/Le AVA-SMX
AF-SMX o AF-SMX



1460

38

400

3001

L HIAL (mP)
Fluorescence polarization
(=]
=
(=]

2

0200 400 600 800 1000 1200 1200
P75 FE R FE ()

Dilution of antiserum

3 SMX N AVA-SMX
FP

Fig.3  Dilution curve for anti-sulfadimethoxine polyclonal
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3.4 FPIA
17.0 pg/L Table 1  Analytical characteristics of fluorescence polarization
6 3.0% immunoassay ( FPIA) for SMX with different tracers
o . . LOD Detection range
Tracer Titer (mg/L) (ng/L) 8
W (SI1Z) (SG) . AF-SMX 1/700 2.7 2.7 ~287
( SPP) ( SDM) AVA-SMX 1/500 0.5 0.5~ 146
o 50.0 pg/L
( SMX) (50.0 pg/L) (12.5 pg/L)  SIZ SG
SPpP SDM FPIA 2 o 2 SIZ  SG
SPP SMX 3 SMX ;
SDM SDM SMX o SDM SMX
SMX °
3.5
6 SMX HPLC (
HPLC ) 3 SMX 3. 3
HPLC o SMX o
2 3 SMX
Table 2 Selectivity of proposed method Table 3 SMX determination in feed samples
Sample Found ( wg/L) SD (%) Sample Proposed method HPLC
1#( SMX + SIZ) 50.3 0.6 ) (be/L)
2#( SMX + SG) 49.8 0.4 1# 19.93 20.11
3#( SMX + SPP) 50.1 0.2 2# 16.57 17.43
4#( SMX + SDM) 49.2 1.6
3# 8.23 8.51
S#( SMX + SIZ + SG + SPP + SDM) 48.3 1.1

SIZ:  Sulfafurazole; SG: Sulfaguamidine; SPP: Sulphaphenazole;
SDM: Sulfameter.
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A Fluorescence Polarization Immunoassay Method Based on
Apovincaminic Acid for Determination of Sulfadimethoxine

WANG XiaoYong' GONG Fu-Chun"'? TANG LianFei® LI Zhi-Zhang'
ZHENG Xing-Liang® ZHAN Xue-Hui’
'( Department of Chemistry and Biology Hunan University of Science and Engineering)
*( Hunan Entry-Exit Inspection and Quarantine Bureau Changsha 410004)
*( College of Chemistry and Biological Engineering Changsha University of Science and Technology ~Changsha 410004)

Abstract The fluorescence labeling apovincaminic acid ( AVA) and tracers apovincaminic acid-sulfadime—
thoxine were synthesized and used in the fluorescence polarization immunoassay method ( FPIA) for the analy—
sis of sulfadimethoxine ( SMX) . By using AVA as indicating materials tracers apovincaminic acid-sulfadime—
thoxine ( AVA-SMX) were prepared which were purified by thin layer chromatography and identified by
FPIA. The fluorescence properties of AVA and the characteristic performance of tracers immunoreacting with
SMX antibodies were investigated by using tracers 5-aminofluorescein-sulfadimethoxine conjugates ( AF-SMX)

as a reference. The results indicated that the detection limit for AF-SMX was 2.7 pg/L and the dynamic
range for AVA-SMX was 0.5 —146 pg/L with a detection limit of 0.5 pg/L. The sensitivity of the novel trac—
ers was also estimated by dilution curves and calibration curves respectively. The RSD of AVA-based FPIA
method for SMX determination is 3.0% and a good selectivity can be obtained with the solutions in the pres—
ence of the other sulfa drugs. The proposed AVA-based FPIA was used to determine SMX in feed and the
result is well agreed with that obtained with HPLC.

Keywords Fluorescence polarization immunoassay; Fluorescence labeling; Apovincaminic acid; Sulfadime—

thoxine
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