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Paraquat is one of the widely used herbicides for controlling weeds in
agriculture in many countries. As paraquat ingestion can lead to fatal poisoning, the
contamination of paraquat residues in food and the environment has increasingly
concerned with the human health risk. Therefore, a simple, rapid, and sensitive method
for paraquat detection is still needed. This research aimed to develop two optical
sensing systems for paraquat detection. One system is the citrate-capped AuNP system
and another is an aptamer-AuNP system referred to as aptasensor. AuNPs were
synthesized by a citrate reduction method and the obtained AuNPs were spherical with
an average diameter of approximately 13 nm. The identity of AuNPs was confirmed by
the characteristic surface plasmon resonance peak and crystalline structure based on
selected area electron diffraction analysis. In principles of both systems, the systems
appear in red and turn into a blue color by paraquat induction. In the first system, a
citrate-capped AuNP system was based on the paragquat-induced aggregation of AuNPs
under a NaCl condition that its limit of detection (LOD) for paraquat was 1.59 pM. The
second system, the aptasensor, was developed to improve the sensitivity and specificity

of paraquat detection. This system was based on new aptamers and AuNPs. The new



v

Among several developed aptasensors, the P3-L3 aptasensor was the best system,
which could detect paraquat in ranges of 0.5-10 nM with a limit of detection as low as
0.11 nM. This aptamer was selective to paraquat detection. It also showed high recovery
rates of paraquat detection in the paraquat-spiked tap water and pond water in a range
of 97.0-108.5% and the relative standard deviation values of less than 5.0%. These
recovery rates and RSD values are accepted according to the official methods of
analysis guidelines by the Association of Official Agricultural Chemists (AOAC).
These research results showed the successful production of the paraquat detection
systems, which have high precision and reliability of detection. Therefore, they are
potentially applied as feasible, rapid, and sensitive systems for on-site paraquat

detection.
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