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Development of Enzyme Immunoassays for Deltamethrin

ZHANG Jing, WEI Chao—jun, WANG Chun-na, WANG Jing, ZHAO Jian-zhuang

(Beijing University of Agriculture, Beijing 102206, China )

Abstract: On the base of preliminary studies, including the synthesis of hapten(DM ) and the preparation of artificial antigen (DM-BSA,
DM-OVA), polyclonal antibody against deltamethrin was successfully obtained by immunization of New Zealand white rabbits with DM —
BSA. The highest titer of the antiserum was 25 600. As coating antigen, DM-OVA was used to establish an indirect competitive enzyme
linked immunosorbent assay (IC—ELISA ) for deltamethrin. The dilution of the coating antigen and the antibody used in the ELISA were

1:12 800. Furthermore, the buffer solution used in ELISA with 10 % methanol, pH 7.4, 0.1 mol - L™ NaCl were also determined. The results
indicated that the antibody produced from New Zealand white rabbits immunized had high affinity to deltamethrin tested by IC-ELISA, the
ICy, for deltamethrin was 3.999 wg+-mL™ and the lowest detection limit IC;; was 0.023 g+ mL™, the working range was assigned to concentra—
tions 0.015~100 g+ mL™" for deltamethrin. Different cross—reactions with the closely related to deltamethrin, including cypermethrin, perme—
thrin, lambda—cyhalothrin , fenpropathrin, bio—allethrin, tetramethrin, fenvalerate, empenthrin, were observed. There were low cross reactivi—

ties. Recovery rate of deltamethrin spiked to apple was 86.2%~105.8%. Special antibody was produced successfully and IC-ELISA was de—
veloped for the analysis of deltamethrin residue in fruits.
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1.1 MRS5S

BVE 22 K A, TR B N T (DM-BSA Al
DM-OVA, SR 2= A k), I S8 A (3218, Sigma)
I RATE AR (SE[E , Sigma ) , AR EEFRIC L EHT R
IsGUALE PR B AW HARA R A AL i 503) ,96
FLAARAR (S, Costar ), FHE 303-A0 B & A 5524
(HHTRHEALER A PR F] ), Model 680 RIEFFRIL (3
[, Bio—Rad ) , KQ-600 HU#A 7 5 i v (B L i B s
INESATRRAF] ), RE-52AA Jight 28 4% (il a4
AR )

4% ELISA I P iR iy e il -

WAL 22 vpi (PBS ) :40.0 g NaCl,1.0 g KC1,1.0 g
KH,PO,, 14.5 g Na,HPO,- 12H,0, T 5.0 L £EFK
L pH7.4;

A5 2% WP :0.50 g Na,CO;, 1.46 g NaHCO;, 75 T
500 mL Z&I7K 1, pH9.6;

FESL B : 1.0 L PBS 1 1.0 mL Tween—20 Fil 1 g
B 5

& W) 9% Wi :2.55 g FF IR ,9.22 g Na,HPO, -
12H,0 ¥ f# 78 500.0 mL Z£ 18 /K dv, F 0 0.5 mL
Tween—-20;

Ve 1.0 L PBS /il 1.0 mL Tween—-20;

21 22 mol L H,S0,;

FEHGH Vit Ve s=80:20,
12 REHEE S =ERENH &

TE 3 FLERRY 4 7 I HEMHT 8 2= KA, 7R
WISV THRAE IS £ o b ez mt b DM-
BSA 5 [CoE 2R ARUR G, Wil NZ m

S, AR 0.8~1.0 mg kg™ (B J5U/AR HE ) 5 ik
g2 1B RN 58 A ), B HR BT 22 s 5, # i )
O 1.0~1.2 mg-kg™, BRI A A b 14 A, DUf)s,
FLGFRIIKCR ML A] 422 ELISA 3058 HU ML R, ik 5]
2x10° J5, SR AR I, Ay ESPiig , 20 CHAE, %5
Ho

1.3 REHEEEET S ELISA SRR

1.3.1 HURHUAR LS TAEMRE ER:

PR AN BT | FH 7 WA 5 1 o e i
Prikdas TAEMREE . 24 OD {E R 1 Z247 HpU Rl i
FHEA /DI, A9k ORI LI A0 e RIS A e
& TAREHR RN,

1.3.2 AR e

FERE SRR R 430 i DMSO T, i
LRI N 10% 20% 30% .40% .50% , 155 44 Tk vk Ji
BEE A 0.0015.0045,0.137.0412,1235 3704 . 11.111 .
33.333.100 pg-mL™, 7E_L3REHAE R ELISA KW 4%
PR, B EEA LRI B A 1Cs R FE MR, B 2 Fe A
AP
1.3.3 pH {HI¥EEE

VEE S B pH (B30 R R 3.5.7.4 .9 11,
TRE SRR FE B8 W) F %58 pH AEXTHUR RN ICs 7Y
Al
1.3.4 Fhvl B ik %

A R SRR BE MR Th NaCl YR B, iz 0.1,
0.2.0.3.0.4 mol - L™, {RFAH IR M FE B B [W] |, B4
ER R BE X BTN 1Cs HYFZM
1.3.5 #erE 5255

W L3R BT RS TAR B AP pH (B4
FAFHATERA RS, R AS ERR R B E R L, DA
R A% NI AEER, LR S B X ECA R AR bR AR R
2, 15K 1Cs 1 1Co0

1%0=(0Dzs 11453~ OD g5y )/ OD 25155 100%

1.4 iR X &N ENE

PEREIR TSGR S R A E R YN R A
Tk N AE TR AR RN AR RS | R R R
FHETE 9 FhAGIEZA 2 A THU NG 3¢ SUR N A2
W E R 135,

SE S HE( %0 )=1Cso e/ 1Cs0 sty 100%
1.5 REHEEER P RMNEK RN

FRIBGEIR 213K 20.0 g, JIA 30.0 mL 4 B A0
30.0 g To7K Na,SO,, #B7EHEH 30 min, 3178, JEW 40 °C
TR T, WG NS 10, pH7.4, 4k 0.1
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2.1 MERRFETEN

FHIE) 3 ELISA B2 3 H A1 40 I 2504
435124 25 600, 12 800 Fl 6 400, e+ M BT I 15
it AR X 4

77 B2 Tk A VA R O R TAR BaE TAEMREE (R 1),
SEILRA B PUFPTAR B I RAIC, OD B 3 ¥k
/N HRAE OD (EHZ 1 9 JE 8 2 HT R BT AR T ARV
FEH R 1:12 800,
2.2 BHlAEF . pH EMERIREXT ELISA 93200

% 1.3.2.1.3.3 1.3.4 Frik ik B LA LG . pH
{ERNER M B2 X ELISA f52m (& 1~ 3,46 2).

F [l 2 T T, DMSO SHTARSZ M, 1 vk
JEE U 55 AR R () OD A 52 IEAH G, MR BEER A, OD K
o RHPUR R R . 5 4h, 0D fHREZE pH (ERY
BRI, HEN R SRR BRI R
R Ml OD fH2N 1 2247, 1Cs AR/ INE SR, A4t
ISVEPEAE 10% W pH 7.4.0.1 mol - L™ R B 1Y 5217
SAF ARG — 205
2.3 REF BRI B T

W LA E B9 ELISA #6300 25 1R 2E 472545 K
RIHTJE AL 12 800 f5H3 B, BURFEFRIC L FEPi
IgG 1 000 57 BE , AF s BV & 10% H i, pH7 .4, 35
WP R 0.1 mol - L7 JRGFUAGER IR BE L E M 0.0.015,
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Figure 1 Effect of organic solvents on the antibody
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Figure 3 Effect of salt with different concentration on the antibody
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Table 1 Effect of antigen and antibody with different concentration on OD

oD

L v ey 1 600 6 400 12 800 25 600 51200

B RS + - + - + - + - + -
1 600 3.500 0.105 3.092 0.103 1392 0.033 0.811 0.022 0.558 0.033
3200 3.500 0.114 2.553 0.069 1.296 0.046 0.842 0.018 0.436 0.020
6 400 3.360 0.094 2.187 0.077 1.109 0.055 0.685 0.023 0.308 0.025
12 800 3.152 0.121 1.898 0.053 1.024 0.041 0.580 0.013 0.291 0.020
25 600 3.166 0.139 1.684 0.137 0.825 0.058 0.596 0.018 0.283 0.016
51200 3.088 0.247 1.412 0.229 0.721 0.057 0.586 0.033 0.284 0.036

T+ BRI 5 - DI I

Note: + positive serum; — negative serum.
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Figure 4 Inhibition curvers of deltamethrin reaction
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Table 2 Effect of different conditions on I1Cs,

1Cs/ RS, 1Ce/ | FhukBE 1Cs0/
pi peg mL™! % pg mL™ mol - "' pg mL™
3 >50 10 4.535 0.1 4.125
5 30.254 20 3.756 0.2 4.134
7.4 4.035 30 7.241 0.3 >50
9 7.254 40 13.512 0.4 >50
11 10.214

24 RS
PRI A BB IR I R (3R 3)
SRR, U SR AE R A — 2 138 X, ik ]
14.3 % , XTS5 m AU AR E R PSR Y
I 44T A e FUR AR PN AE R LT 38 X
RN X GAREGHrF A5 A KRR
2.5 FERIREFER RN E R e
i 1.5 PRk st v s m mnioalae (35 4) ., 45
FEH TSGR AE S SR U T TR I TSGR Sy 86.2%
~105.8% , 7% 5 ZH0 N 6.0%~9.8% , Fe A 54 4 245 5%
B BT IR

3 e

3.1 IREFEE EHE3E S ELISA #8075 E0 8 L

20 ELISA REGEMHFRIRZ . Al ks pH
HTAFRUREED 0.1 mol - L7 (N W 2 5 ], 1 2
WG FRB, AE AR PR B A R L R
PUARZE S RN ) REER R o J34h IS 466 R S e
PEAL G, K s A BEAR IS , AR F T LUK B B A

R 3 PR EHERERE MR R XK
Table 3 Cross—reactivates with compounds structurally related

to deltamethrin

el 1Cs0 /pg-mL™ 28I 1%
TR I 4.715 100
AR 33.015 143
SAH TR >100 <5
RIS TR >100 <5
R U i >100 <5
AN A5 R >100 <5
JHic 3 i >100 <5
D >100 <5
B4 g >100 <5

&4 ERPEFHEEMIREYZE(n=5)
Table 4 Recovery rates of deltamethrin spiked to apple(n=5)

IR fmg - kg™ [BISCR /%% A5 5 A %
0.1 105.8+6.3 6.0
0.5 91.8+3.3 9.8
1.0 86.2+7.4 8.6

JEi ) ELISA [ R R T AR HETR S AG BRI i , fehm
T ot W BV Hh AN I — 2 VR B 1R AR LA R AR
1o AR E R HI0Y FHBEF DMSO VRN 4,
I TR B 2 AN B v B ) By
BT SRV, ASF) TR S5 5 | 3 5 25 S
LR — B, ARG 0 F B o 10%,

FEC i MRS 55, i r 1 IRESE ER A E
£, 1E 0.015~100 pg-mL™" JE N, Lt R4, 1C0 N
3.999 wg-ml™",1C;,, A 0.023 wg-mL™", FfLIFER Kyt
FEHEFT T IREEEER A M IPIGRLS , PR 86.2%~
105.8% o ASWIFFE ST I 5 12 5EAR G JE T AR 24 5% BH 43 bt
(LR ABAEREIN 25 147 T A R A ek .
32 AR RS

H A RS IR 2 e TR I R S 1k, R %
PUARXT R T AR A — 2 128 X, X S A TR L = AK
AFTF AR P FAENE EYN R SR SR UK
B4R R A R LTI A 28 SURNE , A3 AT FE D PR 1
AR 5 IR EAE BRI 2 25 E s AL B &

A0
T G BN F e ¢
51 5 A8 24T —CN FI-X(ClBr), BLIIIE 4 26 4

JE TR TR A TR TR AE X, B 2 22 S I E JE AR IX
Sesg R R A 2y A A B i LR ST T AR 2R
VSELEZ 54 ] i e
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