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Abstract:
This research presents an economical prototype that utilizes an Arduino Uno alongside four gas sensors (MQ3, MQ7,
MQ135, and TGS183) to identify volatile organic compounds (VOCs) and assess the freshness of fruit. We used KNN,
decision tree, and random forest algorithms to sort the apples by age after they were picked. We then used Linear
Discriminant Analysis (LDA) to get the features. The results showed that the first two discriminant components of LDA
explained 98.3% of the total variance in the data, making it easy to separate the features. KNN was the most accurate
classifier, with an accuracy rate of . The random forest achieved a score of 95.74 %, and the decision tree
achieved a score of 98.29 %. These results demonstrate that the system can distinguish between samples of fresh and
rotten fruit. This indicates that it has considerable potential for detecting fruit spoilage in real-time, on the go, and at a
low cost in storage and distribution settings.
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I. Introduction
Food spoilage is a significant problem in every country. It causes of all losses in fruits, vegetables, and root crops
every year [1]. Aroma is one of the most important sensory cues that tells you how good a fruit is and how much it
will sell for [2]. A considerable amount of research has been conducted on the scent of fruit to distinguish between
different stages of ripening [3]–[5]. As fruits ripen, they emit different volatile organic compounds (VOCs), and each
stage-unripe, ripe, or spoiled-has its own distinct aroma. To maintain the quality of the fruit, it is essential to
understand how these VOCs are released [6]. The weather, temperature, humidity, accumulation of carbohydrates,
and activity of microbes are some of the factors that can significantly impact the formation and release of VOCs
[7].
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