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Immunoassay Method for the Analysis of Insecticide Diflubenzuron

WANG Shuo, LIU Jia, WANG Jun-ping

(Tianjin Key Laboratory of Food Nutrition and Safety, Faculty of Food Engineering and Biotechnology, Tianjin University of Sci—
ence and Technology, Tianjin 300222, China)

Abstract: A rapid and sensitive ELISA with simple extraction procedure was developed for screening and quantitative detection
of insecticide diflubenzuron in soil and water samples. Conjugates of diflubenzuron derivatives with proteins were prepared with
attachments at the 4—position of aniline ring, where bridging groups of varying length were used between the hapten and the pro—
tein carrier. Polyclonal (Pab) antibodies were generated and their specificities were assessed by cross reaction with numbers of
pesticides that had similar structures with diflubenzuron and pesticides that might reasonably be found in agricultural system of
China. The developed assay was very specific to diflubenzuron, and no significant matrix effects from soil (90% methanol extrac—
tion), water and other pesticide residues were observed. The detection limit for diflubenzuron in soil and water by this method
(LOD) was 0.05 pg+dm=, with the recovery rate more than 80%. This assay could be a convenient and supplemental analytical
tool for monitoring diflubenzuron residues in environmental and agricultural samples.

Keywords: diflubenzuron; enzyme—linked immunosorbent assay; insecticide; environmental analysis

R HUDRZ— b2 FH BRI 3% R, 2 mT BHLAS B SR
JUT A5 I, A B e 2 DN REISE B AL T, )™
MR AR AR U B AT T AR SR R
FIE it 28 A SR AP g, B UIRAE R BRI AL iy
5% P BT RE T 0 TR B AT B G . 3R
SR [ NI R SR RR S AR il FIEL ot v R R
JIR5 B A D i R AGHI N 52

PEATER BUIRR B 20 A 9 AL G 05 62 T AU i
s AR 3 . BRIk R (RS A S E

s B #:2004-12-02

EETE : FEZR [ ARSI H (30440007)

TEEE . T W00 B LA S, /N7 B e A
B LM, E-mailis.wang@tust.edu.cn

FEMTAE S , AN FH T IR PR A DN e 28 3 8 1) 3
7 12 LA i 7 2 s i) PR o B3 KRR AR AT e
iRl I e3:P s e el b Pl (ST S ol | TP ]+
T, AR A G S A B T A 2Bk
B K A A 5 1) PR A

ASCHFSE T B BUBREPR A 05 0l T
Wi HUBR A SeBe iR , 26 L IR 1T 1 Bk IR A 35 5
PEGERIINEE | 20750 SEPRA I R W] LLIA 3] 0.05
pg-dm,

1 iX5e 4

1.1 K58 F
5 i FH I 2R 1 (KLH) L BPE 8 (0A) W A



o5 24 B4 61 & b R B

*?

¥ iR 1255

SE [ Pierce 23 A, 4+ 1MLV F12E I (BSA) FIBiAR i 4k
Yyl (HRP) % H % & Boehringer—Mannheim 23 F] , ff1
JEIE (FG) Tween 20 Fl i [ AL 7 [ 32 [ Sigma 2
a) TR G R HoA A B A= R 40 A 56
Aldrich 22 7], 734 F Y BR B IRAR AR L 0 F 56 Y
Uniroyal fb27 28w
1.2 %28

e T IR AR H F142 Nune 28], BEARCH
Stat Fax 2100,

2 R HIE

N TFHIRA S ASRENE 5 | G ST, EEAR AT
FFHN T YRR ST, EEST Sy ik
BT EABCEUR SR E R PR 2 B A
A R i B S R S BE SIS A R AR R
PEUIA TR B B ST /N S RGN ) S e
R A B TR AT BEFESSH L SRR
JEARARL, 1T ST AR AR AR R
2.1 ¥HENEK

PR T (1-[4-Z AL -3-]2,6- S K TiE
TR ) B A5 B 1255 95 R B B AR AL 24 i T
CEPE T REIEEARRER ) PR T N-BEIE A%
()2 HE S BRI 5 i, Hr=Cn &l 1 R, 2 Fi
PR A ROTEAT

F
Q—CONHCONH—@—NH:,

(a)FHilst 1

F
F
QCONHCONHONHCO(CHZ,JZCOOH
F

(b)PHUE T
B1 2 fEmENSFK

Figure 1 Chemical structure of hapten I and hapten
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Table 1 1C5( pg*dm>)for diflubenzuron using different immunogen and enzyme conjugate combinations
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Table 2 Effect of different organic solvents (5%)on the performance
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Figure 2 Standard curves for diflubenzuron in waterll,soil extract

@and 0.1% FG-PBS+



1258 AR SR HOIRAR 245 5K PR AR i I R ik 20054 12 H

120 T G I PR R S A At o 24508 I R P A 0 2 S
100] 17 - S

s 807 .

= 60

40 [1] Wellings K, Mulder R, Van Daalen J J. Synthesis and laboratory evalua-

201 tion of 1-(2,6 disubtituted benzoyl)-3—-phenylureas, a new class of in-
secticides [J]. JAgric Food Chem, 1973,21:348-354.
0 I I I I I I

0 1 2 3 45.6.7.8 910‘11'12
W% img - dm™
B3 IEFHRMO0.1,0.5,1,5.10 mg-dm™ BIBR AR [EH %
Figure 3 Recovery rates of diflubenzuron spiked at five

concentrations(0.1,0.5,1,5,10 mg+dm)in soil

1204 -
1004 - T
80
60 A

[T /%

40 A

20

0 1 1 1 1
0 20 40 60 80 100

W /g dm™
B4 KkeEEH00.1.0.5.1.5.10 wg-dm™ HIBR BAREY 0 R
Figure 4 Recovery rates of diflubenzuron spiked at five

concentrations(0.1,0.5,1,5,10 pg:dm™)in water

5 &g

ELISA A B IR B 1Cs, (KT 50 pg-dm™
HAGFR/NT 3 wg-dm™, R R LIRS H 4 1
RN 0.1 pg-dm™ FBRHUIR . 38 SR B [T SR

[2] Sheth H B, Sporns P. Development of a single ELISA for detection of
sulfonamides|J]. J A gric Food Chem, 1991,39:1696-1700.

[3] McAdam D P, Hill A S,Beasley H L, et al . Mono— and polyclonal anti—
bodies to the organophosphate fentrothion [J]. J A gric Food Chem,1992,
40:1466-1470.

[4] Bradford M M. A rapid and sensitive method for the quantitation of mi-
crogram quantities of protein utilizing the principle of protein—dye bind-
ing[J]. Anal Biochemistry,1976,72:248-254.

[5] Akerstrom B, Brodin T, Reis K, et al. Protein G: a powerful tool for
binding and detection of monoclonal and polyclonal antibodies [J]. J Im-
munology,1995,135:2589-2592.

[6] Skerritt J H, Hill A S, Sashidhar Rao R B, et al. Sample matrix interfer—
ence in immunoassays for organochlorine residues in plant —derived
foods and some strategies for their removal [J|. Food and A gricultural
Immunology, 2003, 15: 17-34.

|7] Averameas S, Ternynck T, Guesdon J L. Coupling of enzyme to antibod—
ies and antigens [J].Scandinavian J Immunology Supplement,1978,8:7—
23.

|8] Bester K, Bordin G, Rodriguez A, et al. How to overcome matrix effects
in the determination of pesticides in fruit by HPLC-ESI-MS-MS [J].
Fresenius JAnal Chem, 2001, 371: 550-555.

[9] Deng A, Kolar V, Ulrich R, et al. Direct competitive ELISA for the de—
termination of polychlorinated biphenyls in soil samples [J]. Anal
Bioanal Chem, 2002, 373:685-690.



