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Abstract

A combination of metal oxide and nanostructure gas sensors used in the olfactory system for applications in
agricultural quality detection is presented. The system consists of three metal oxide gas sensors and one
nanostructure gas sensor. The nanostructure gas sensor was fabricated based on conductive ink prepared from a
hybrid of poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS), multiwall carbon nanotubes
(MWCNTs) and silver nanoparticles (AgNPs) by drop-casting technique on an interdigitated silver electrode. Then,
the system was applied to predict cabbage quality during different storage days. To analyze experiment data,
principal component analysis (PCA) and artificial neural network (ANN) were employed. The results showed that
PCA could classify cabbage odors related to storage days. ANN showed good agreement with the PCA result. More
details and sensing mechanism of gas sensors will be discussed. Based on PCA and ANN results, it indicates that the
developed olfactory system with a combination of metal oxide and nanostructure gas sensors can be an alternative
technique for applications in food quality control and owns many advantages over other methods including rapid,
non-destructive and easy measurement with high relative accuracy.

Keywords: Olfactory system; Nanostructure gas sensor; Metal oxide gas sensor; Food quality; Plant quality control
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