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ABSTRACT

In Korea, due to its broad efficacy as a systemic insecticide, imidacloprid has been widely used in rice
paddies to control sucking insects, soil insects, and some chewing insects and in apple orchards to control
various insects pests. To quantify the imidacloprid residue concentrations, samples are assayed in vitro using
enzyme-linked immunosorbent assays(ELISA). These assays generally require several hours to perform. As a
biosensor, a competitive imidacloprid ELISA was modified to measure insecticide concentrations. It was found
that a total assay time of 15 min(10-min antibody-antigen binding, and S-min substrate development) is sufficient
for monitoring imidacloprid concentrations. Further work is needed to improve the sensitivity of the measurement

protocol.
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Fig. 1 ELISA in which (a) antigen is immobilized
on to a test cell, (b) sample solution
and 1st antibody are added, then sample
and antigen compete for 1st antibody,
(c) excess solution is washed away,
(d) 2nd antibody with enzyme label is
added, and (e) substrate solution is ad-
ded and the absorbance is measured.

= 2001 ; Li = 2000).
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Table 1. Modified procedure for imidacioprid
ELISA

Immobilization of antigen

1. Immobilize antigen on plates(100 £ £, 5 xg/ml, 50 ng/
ml, 12h, 47C)

. Washing plate(1 x PBS + 0.05% Tween 20, 5 times)

. Blocking plate(200 £, 1 x PBS + 3% skim milk, 2h,
3770)

4. Washing plate(1 x PBS +0.05% Tween 20, 5 times)

Binding

. Add 50 #£ of standard or sample solution.(25000,
5000, 1000, 200, 40, 8, 1.6, 0.32, 0.064, 0.0128 ng/
mi)

. Add 50 14 of the dilute polyclonal antibody(1:16000,
1:3000, 1:4000)

. Incubate for 30, 15, 5 minute at 25T

. Washing plate(1 x PBS + 0.05% Tween 20, 5 times)

. Add 100 ¢ £ of 2nd-antibody(goat anti-rabit IgG-
Horseradish peroxidase, 1:10000)

. Incubate for 30, 15, 5 minute at 25C

. Washing plate(1 x PBS + 0.05% Tween 20, 5 times)

Development

. Add 100 £ of substrate buffer(citrate buffer, 0.6%

TMB, 1% H,0,)

Incubate for 15, 5 minute at 25C

Add 50 £ of stop solution(4N-H2SOq)

Read optical density on microplate reader.

13.
14.
15.
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Fig. 3 The standard curve of the incubation for
30 minute.

Table 2. Buffers used and their preparation procedures

Buffers

Preparation procedure

Coating buffer

0.795g Na,COs, 1.465g NaHCO;, 500m¢£ high purity water pH 9.6, store at 4T

10 X PBS
(phosphate buffered saline)

640g NaCl, 16g KH;POs, 91.96g Na,HPOs, 16g KCl were mixed with 7£
high purity water at pH 7.5, last volume 8¢, store at room temperature

1 X PBS

100m£ 10 X PBS, 900m{ high purity water at pH 8, store at room temperature

1 X PBST(0.05% Tween 20)

100m& 10 X PBS, 400 #£ Tween 20 were mixed with high purity water about
14, store at room temperature.

Washing buffer
(0.1 X PBS + 0.05% Tween 20)

80me 10 X PBS, 4m{ Tween 20 were mixed with high purity water about 8¢.

Horseradish peroxidase
citrate-acetate buffer

13.61g sodium citrate(100 mM), 1£ high purity water were controlled with
acetic acid to pH 5.5

1% HO,

Im£ 30% H,0,, 29mf high purity water store at 4°C

0.6 % 3,3,5,5 -tetramethyl
benzidine(TMB)

60mg tetramethyl-benzidine, 10me& dimethyl sulfoxide(DMSO) store in dark
room at room temperature.

Substrate buffer

0.1m¢ 1% HO0, and 0.4mé 0.6 % 3,3, 5,5-tetramethyl benzidine(TMB) in
dimethyl sulfoxide(DMSO) were added to 25mdf of citrate-acetate buffer.
store at room temperature.
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