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Abstract A n ndirect can petitive enzym e- linked mmunosoibent assay ( ie-EL A ) w as developed for
the quantitative detection of delamethrin The haptens of deltamethrin I caibo xy-( 3—phenoxyphenyl)

m ethy}3-( 2, 2/—dib10moethenyl)—2, 2-dinethyleyc bpopanecarboxylate (M ed) and N-2-( carboxy-
propyl) carbanoy}( 3=phenoxypheny ) methy}3-( 2, 2-dbranoetheny 1)-2 2-din ethy ley clopropane-
carboxylate (D i) w ere synthesized D iw as con pgated w ith bovine serum abun n (BSA) as mm unogen
(D+BSA) by cartbodiin de m ethod and coating antigens (D +OVA, M ed-OVA ) of deltan ethrin were
prepared by conjugatng these wo haptens w ith ovalbun n (OVA) by mixed anhydrde method

Polycbnal antbodiesw ere obtained fran rabbits mm unized w ith mmunogen and the titer of the freeze-
dried pow der (2 5 % 105) was detem ned by indirect non-competitive ELISA pwocedure Standaxd
com petitive curve of the optm ized ie-EL ISA for deltan ethrin w as developed Thus the optm ized assay
conditions such as concentration of m ethanol(30% ), nonic strength( NaC1Q 4mol/L), H vahe(75)
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w ere nwestigated and obtaned by analysis of heterologous The value of 5000 inhibiton of antibody
binding (ICs) for delttmehrinw asQ 55 £Q 05m g /L, and the low detection linit( IC;p) was3 76 =
Q 35H g/l This ELISA assay had no cwss-reactions significantly w ith otherm apr pyrethroids Tap
w ater rver w ater and soil san ples w ere sp ked w ith deltan ethrin at0. 05~ 3 Om g/L( ormg/kg), the

average recoveries were n the range of 89 7% ~ 106 &b, 82 Xo~ 10l Po, 73 Go~ 97. &
respectw ely.

Key words delian ethris  enzym e-linked mmunosorbent assay;, polycbnal antibody
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L21 oAEIFEERLR (AR )W 6K DjiR = Q 36 4%
(I)2 37 ¢ (10 mmol) 50 mL 13
, 10 mL , 60C 2 h Di t
20mL x2 ,10mL x2 | (BSA) , M ed
10mL x2 , Di 1l (OVA)
H 2 20 10 10 mL PBS 4C
, [ - (200~ 400 nm )
(1.1 )20mL 100 mL ] ,
: , (V) (280 nm)
L22 1HE-(F-FEEFL)FE3(2, 2= (€). =[(e -
BOEE) 22— FETTEARRE (Med) W46 € yle 1,
F&, ()304g (10mmol) 100mL
, 10 mL , 2h 14
., 317¢g
— (1), 15SmL ,
100 mL , (IV) L Omg/kg ( BSA ), 3 ,
2 44 g (10mmol), 2mol/L ,
3mL (1) , 1L 5mg/kg ( BSA )
4 h 30 mL x 2 \ 1, 4
pH 2 2
30mL x2 , 10mL x2 (1 mol/L) , 8 d
,10mL x2 | , , :
M ed \ - L - 20C
1:19(20mL) 1:9 (20mL) 116 (20mL)
1:4(100 mL) - L5
: 1 4 , ,
Med2 10 g 40
123 N2-(BREFE)ALEFBA-(3F AL : B 0D w
FE)VFE3(2, 02 B EHE )2 22 F ERT L0
HERRBE (D)W A K Med 2 0 g el (
(3 82 mmol) 100 mL , 10 mL ) ,
, 2 h ., Med 4 , :
( ) 217 ¢ 15mL EL ISA tiel
\ 4C \ 4 Q4lg , (1Cs0)
(3 98 mmol) 100 mL )
2mL 4mol /L \ L6 EL ISA
5 M ed , ,
10m in 4 . 4mol/L ,
pH 12 : (DM F ) .
3h pH EL ISA
2 30mL x2 , 10mL x 2 ( So~ 40% )
, , , (01~ 0 Smol/L ) pH (&85
, : - ~93 10 0 Imol/L
- 28:67: 5), ., L05¢g ) PBS
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) (B Bo, %)
, , B
0D 49 ;Bo 0D 490
(ICso), ICso
1.7
10 5 1
0501005001 Q005mg/L
ELISA
l ICSO
(ICy), 3 : CR
(%) =1 1Cs ( ) 1Cso ( )] %
100,
18
( ) ;
( ) 30% PBS
10 , 5 (20mL/ ) 100mL
, Q0050105105 0mg/L
, , 5
(10 g/ ) ( , ,
0. 125 mm ), s
(0050105 1050mg/kg)
, , 1I5mL ,
2mmn 5mn 250 mL
20m n, 10 mL
) 6 000 r/m in
10m in 3 mL 10 mL s
PBS , , ELISA
, 4 )
2
21
Di ESEM Sm /z 632[M + Na |, M =
609, 634 630,
632 1/3 2 ;

'H NMR (500 MHz CDCL), & 1. 24 (s 3H,
CH;), 1. 25(s 3H, CH; ), 2 10~ 2 15(m, IH, C =
C-CH), 2 22('s IH, CHCOO), 2 60~ 2 65(m,
2H,-CH,-), 3. 17( ¢ 2H, CH,CO0), 4 72(t 2H,
CH,N), 5. 98(s IH, OCHCON), 6 53(d, IH, =
CH), 7. 0~ 7. 4(m, 9H, -A H )

Med ESIM Sm /z: 547[M + Na' |,
M= 524 'H NMR (CDCk), & 1 25(s 3H,
CH,), 1L 27(s 3H, CH,), 2 05(d 1H, CHCO),
212~ 2 15(m, 1H, C= GCH), 5 90 ( s IH,
OCHCOO), 6. 82(d IH, =CH), 7. 0~ 7 4(m,
9H, -A H)
22
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The ultraviolet absorption spectra
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6432168 42 10 5mg/L ,
M ed-OV A 8mg/L DiAb 4mg/L;

D+OVA 2mglL, D#Ab
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Img/L ELISA .
, 30% PBS s Cs | OFY)
50 10 51 0501 0 05 1
0.01 Q 005mg/L .
1 icELISA
Table 1 the analysis results of hom ologous and hetero bgous for deltan ethrn by ie-EL ISA
Coating antigen Antibody (Cs5p mg/L) (ICyy, mg/L)
M ed-OV A ] 1. 07 0. 0036
DiOVA DD 26.7 0 059
1 ,Di+OVA Di#ADb ICso 120
MedOVA D+Ab ICso 26, -
@ 80
S 60
2 4 ELISA 3 10
, 5% 40% 5
, 0 1 Q 1mol/L o .
0. SmollL , 1.0 -2 -1 0 1 2
> TR S BRI B X 4
Logarithm concentration of deltamethrin/(mg/L)
Chas: ¢ 0.1 mol/L; A 0.2 mol/L; o 0.3 mol/L:
’ < 0.4 mol/L;a 0.5 mol/L
[14 16 17] . Cso
’ EH4 AEBFREXREHE ic-ELISA %G
’ ’ Fig.4 ELISA competitive curves for deltamethrin
) containing various ionic strengths in PBS buffers
; pH 35~95
Cs i 100
30% 0. 4mol/L H 75 30 .
p
ICso s , ELISA e
3.5 Of 60
Q
120 S
100 Methanol 20 F
2 80 0 . )
PO =2 -1 0 1
S 60 f
= LS K X S
40 Logarithm concentration of deltamethrin/(mg/L)
s | pHYH: ¢5.5.m6.5:A7.5:< 8.5, %95
. , , , B5 ORME pH XM H A ic-ELISA KB
-3 3 - 0 1 Fig.5 ELISA competitive curves for deltamethrin
I SRR X M in PBS buffers at various pH values
Logarithm concentration of deltamethrin/(mg/L) 25
A ®¥ (methanol): ¢ 5%; m 10%; A 20%: 4 30%; x (40%)
ieELISA EL ISA ( 6)

3
Fg 3 ELISA competitve curves for deltan ethrin

w ih various concentratbns of m ethanol

in PBS buffers

B/Bo(% )=- 18 545 logc+ 43 15 (c
,r=10 995 5), 0. 005~ 100m g/L,
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5 401 3
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24 -16 -08 00 08 1.8 24 s
LT3 R R Lee”
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a_
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. L7
Fi 6 Standad competitive curves of the ’ Frien
optinized ELISA for deltanethrin Cs-s
2
’ Lee
ICso Q 13mg/L
) B >
C1> CHs, Shan '
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Table 2 Crossreactivity of antibody w ith otherm ajor pyrethro is
i) Ml e BB E g R P A A X f N #
Analyte ICsy/(mg/L) CR (%) Analyte IC5o/(mg/L) CR (%)
Br O CN Br O COOH
Br™ —
R % EE (deltamethrin) Med
Br _ O l O CN 7
Br OH BOC )
5.79 9.46 O 1 995 0.027
WEAKR R R SR
(deltamethric acid) (lambda-cyhalothrin)
3 CN
Cl O CN 95
i agras taaes
11.22 4.88 >20 000 < 0.01
ER g
(cypermeth?in) RS
(fenpropathrin)
Cl O
a- Lo 0,0 =
O CN >20 000 < 0.01 O O 955 0.057
R4 R ER

(fenvalerate )

(permethrin)
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Tabk 3 Recoveries of deliam ethrin from the fortified samp les
£ (% )
Spiked concentration Average recoveriestSD Y
Sanples /(m g/L orm g/kg) (n=4) RSD (% )
50 97 1322 23
T ap water 10 100 6 2. 0 20
05 106 8 £3. 9 37
01 92 9%1.9 20
Q 05 89 713 3 37
30 83 7%29 34
Riverw ater 10 101 7%1. 8 18
05 95 135 37
01 93 02 5 27
Q 05 82 4%3. 7 45
30 85 2%1.9 22
Soil 10 75 6147 6 2
05 97 8 £5. 1 52
Q1 88 212 9 33
Q 05 76 616 2 81
, ICso 4 p,g/L Insecticdew ih a New Orderof Activity [ J]. Natre, 1974
191 248 7106711
0.2 He/L,
[ 18] [2] MESTRES R, MESTRES G. Delamethrin  Uses and
Envionm entalSafety [ J]. Rev Envir Contam Toxicol 1992, 24
P 1-19.
[3] ANGERER J RIT'TER A. Detem nation of M etabo lites of
Pyrehhroids n Hun an Urmne Using Solid-phase Extraction and
EL ISA Gas Chiom atographyM ass Spectiom etry [ J]. J Chiomatogr A,
1997 695 217-226.
ICso 0. 55 £0. 05 mg/L, 76 £
[4] PAVVVAN F A, DALLGO R M, ZANELA R, et al
0.35 l’lg/h ’ D etem nation of D elamethrin in Cattle D pping Baths by H igh—

[ 9]

0. 05~ 5 O0Omg/L

89 o~ 106. 8%
2 0o~ 3 T
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