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Abstract

Adulteration in food products is regarded as a main challenge in food industry, which adversely affects food
quality and health. Owing to pleasant taste and antioxidant properties, pomegranate paste is one of the most
valuable and desirable foods in the people diets in some countries. As a luxury and expensive food, it is likely to
be adulterated by some producers or distributors for the more profits. In this study development and application
of machine olfaction system using array of gas sensors to detect adulteration in pomegranate paste was aimed.
Principal Component Analysis (PCA), Linear Discrimination analysis (LDA) and Artificial Neural Network
(ANN) methods were used to analyze response of the sensor arrays. Based on the results, PCA with two
components PC1 and PC2 described 94% of total data variance. In LDA method, the classification accuracy of
pomegranate paste samples was 97.65% which higher than PCA method. The values of correlation coefficient
(R?) and root mean squared error (RSME) of neural network in ANN method using the structure of 6-9-7 were
0.984 and 0.0018 respectively. This study reveals that the electronic nose device can be used as a non-
destructive tool to classify and detect adulteration of different classes of pomegranate paste.
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12. Machine olfaction
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Table 1. Some physicochemical characteristics of pomegranate paste and date syrup
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Fig 1. Schematic of electronic nasal device for detecting pomegranate paste adulteration
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Table 2. Specifications of sensors used in the electronic nose device
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Table 3. Classification confusion matrix of LDA for different levels of pomegranate paste adulteration
Predicted Class
7 6 5 4 3 2 1 W digai >
Samples =} Ch
0 0 0 0 0 0 15 1 S &
0 0 0 0 0 15 0 2 0%
0 0 0 0 15 0 0 3 vy é
w
0 0 1 14 0 0 0 4 2
0 0 13 1 0 0 0 5
0 15 0 0 0 0 0 6
15 0 1 0 0 0 0 7
o3 et
100 100 90.12 93.84 100 100 100 Braiged sjluliz o2
Percentage separation of samples
97.65 Gdib CBd (1S

Average classification accuracy

(7 oy Ve loyso i Ul (B oy Vo Lo ymo i Ul (F cao o Ve boyso i Ul (Vo @lle Lo yo 0,0i (V alls Sl () iladigal

VSRR PSSO A A AR VSRR S PRSP SUU. S N
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Table 4. Confusion matrix ANN for classification of pomegranate paste samples in different levels of adulteration
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