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Abstract

This work describes the use of bilayer lipid membranes (BLMs) as sensitive detectors for the direct electrochemi
cal monitoring of the organophosphate and carbamate insecticides monocrotofos and carbofuran, respectively. Egg
phosphatidylcholine (PC) and dipalmitoylphosphatidic acid (DPPA) were used for the formation of BLMs. The
interactions of monocrotofos and carbofuran with BLMs produced a transient current signal with a duration of
seconds, which reproducibly appeared within 3 to 5 min after exposure of the membranes to the insecticides. The
sensitivity of response was maximized by use of high concentrations of the charged lipid, and by alteration of the
phase distribution within membranes by the introduction of calcium ions in bulk solution. The mechanism of signal
generation is related to the absorption of the lipophilic insecticide molecules with a consequent rapid reorganization
of the membrane electrostatics. The magnitude of the transient current signal was linearly related to the
concentration of monocrotofos or carbofuran in bulk solution with sub-micromolar detection limits.
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1. Introduction

Organophosphate and carbamate insecticides
are used on a large scale in agricultural and
public health applications, and have toxicological
effects associated with the inhibition of cholin
esterases. Insecticides such as carbofuran have
been shown to accumulate and contaminate both
ground and surface water. It is therefore desir-
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able to develop sensmve and rapid screening
methods for monitoring these toxic pollutants.

A number of analytical methods have been
developed in the past decade to quantitatively
detect organophosphate and carbamate insecti
cides. Liquid chromatographic (LC) procedures
are used extensively with very low detection lim
its; for example, carbofuran can be determined by
these methods with a fluorescence detector to a
level of ca. 5 X 10- 9 M [1]. LC methods require
sample preparation steps which extend analysis
times, and this in addition to the size and cost of
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