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Abstract
The project “Portable pesticide analyzer” aims at (1) research and develop a
prototype of portable pesticide analyzer for detection of residual pesticides in
vegetables and fruits and (2) enhance the analyzer performances in terms of limit of
detection, linear range and storage stability. The analyzer targets 3 groups of pesticides
includes organophosphates, carbamates, and pyrethroids and their corresponding

representatives are chlorpyrifos, carbaryl, and cypermethrin.

The pesticide analyzer is capable of detecting all the three groups of targeted
pesticides in one unit using different detection techniques and electrode modification.
The unit, therefore, comprises (1) ISFET electrode modified with agarose gel and
acetylcholinesterase enzyme (AChE) which can detect organophosphate and
carbamate pesticides. The modified ISFET can detect carbaryl at the LOD of 0.1 ppm
in the linear range 0.1-2.0 ppm (2) electrochemical electrode modified with clay
minerals/gold nanoparticles/AChE. This electrode can also detect the same two groups
of pesticides as ISFET. The performances for chlorpyrifos detection are LOD of 17.73
ppb and the linear range of 0.5-100 and 100-2,000 ppb, while for carbaryl they are 3.05
ppb LOD and 0.5-200 and 200-2,000 ppb linear ranges. And (3) electrochemical
electrode modified with molecular imprinted membrane specified for cypermathrin.
The LOD is 0.3-0.6 ppm while the linear range is 0.5-5.0 ppm. The performances of all
the three electrodes are in the concentration ranges of the allowable limits in crops
declared by the National Bereau of Agricultural Commodity and Food Standardsl
Moreover, this project proposes two effective and easy methods for extraction of
pesticide residuals from vegetables and fruits using 5% ethanol in PBS as an extracting
solvent. The fresh produce is firstly cut into small pieces of around 0.5-1.0 cm width
and then extracted by the extractant by (1) hand shaking in a syringe or (2) blended in
a small blender developed in the project. The results show that the percentage of
pesticide recovery is approximately 7-10% higher for the second case which around

70-100% recovery can be expected depending on the types of fresh produces.

Interests were drawn from stakeholders in various sections. Groups of
sustainable agriculture federations in the North-eastern part of Thailand would like to
use the equipment for validation of pesticide-free crops, while a technology-related
company suggested for improvement on multi-port electrodes and establishment of

internet connection with the devices.



