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Abstract

Introduction

Potato is considered one of the most important food sources in the world (¢th rank) and studying its
various aspects is very important to ensure that the produced product has the necessary qualifications
and can satisfy the customer. In the food industry, this product is transformed into various products
such as baked potatoes, fried potatoes, potato chips, potato starch, dry fried potatoes, etc.The
complexity of food odours makes it difficult to analyze them with conventional analytical techniques
such as gas chromatography. However, expert sensory analysis is costly and requires trained people
who can only work for a relatively short period. Problems such as the human subjectivity of the
response to smell and the variation between people should also be considered. Hence, there is a need
for a tool such as an electronic nose with high sensitivity and correlation with human sensory panel
data for specific applications in food control. Due to its easy construction, cheapness and the need for
little time for analysis, the electronic nose is becoming an automatic non-destructive method to
describe the smell of food.An olfactory machine can recognize the fragrance composition by
estimating its concentration or determining some of its intrinsic properties, which the human nose is
hardly able to do. In general, the human olfactory system is a five-step process including smelling,
receiving the scent, evaluating, detecting and erasing the effect of the scent. The olfactory
phenomenon begins with inhaling the intended smell and ends with breathing fresh air to remove the
effect of the scent. The human olfactory system, with all its unique capabilities, also has
disadvantages that limit its use in quality control processes, including subjectivity, low reproducibility
(for example, results depending on time, people's health, analysis before the presence of odour and
fatigue is variable), time-consuming, high labour cost, adaptation of people (less sensitivity when
exposed to odour for a long time). In addition, it cannot be used to evaluate dangerous
odours.Meanwhile, the electronic nose can detect the volatile compounds of potatoes. The electronic
nose has been used in extensive research to identify and classify food and agricultural products.The
purpose of this research was to evaluate the ability of the electronic nose using one of the
chemometrics methods to detect © different potato cultivars.

Methodology

First, © varieties of potato were prepared from the agricultural research centre of Ardabil city. These ©
varieties included Colombo, Milwa, Agria, Esprit and Sante.After preparing the cultivars, first, the
samples were placed in a closed container (sample compartment) for } day to saturate the space of the
container with the aroma and smell of potatoes, and then the sample compartments were used for data
collection with the electronic nose. In this research, the electronic nose made in the Biosystems
Engineering Department of Mohaghegh Ardabili University was used. In this device, @ metal oxide
semiconductor (MOS) sensors with low power consumption are used, which are listed in Table Y.The
sample chamber was connected to the electronic nose device and data collection was done. This data
collection was done in such a way that first, clean air was passed through the sensor chamber for Yo
seconds to clean the sensors from the presence of odours and other gases. Then, the smell of the
sample was sucked from the sample chamber by the pump for Y. seconds and directed to the
sensors, and finally, clean air was injected into the sensor chamber for Yo+ seconds to prepare the
device for repetition and subsequent tests. Y@ repetitions were considered for each sample.Through
the mentioned steps, the output voltage of the sensors was changed due to exposure to gases emitted
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from the sample (potato smell) and their olfactory responses were collected and recorded by data
collection cards, the sensor signals were recorded and stored at ‘Y-second intervals. . A fractional
method was used to correct the baseline, in which noise or possible deviations were removed and the
responses of the sensors were normalized and dimensionless.By chemometrics method in this
research, it started with principal component analysis (PCA) to discover the output response of the
sensors and reduce the dimension of the data.Principal component analysis (PCA) is one of the
simplest multivariate methods and is known as an unsupervised technique for clustering data
according to groups. It is usually used to reduce the dimensionality of the data and the best results are
obtained when the data are positively or negatively correlated. Another advantage of PCA is that this
technique reduces the volume of multidimensional data while removing redundant data without losing
important information

Conclusion

The scores chart (Figure ) showed that the variance of the total data is equal to PC-) (3£¢7%) and PC-Y
(Y7), respectively, and the first two principal components account for V7 of the variance of the total
normalized data. When the total variance is higher than 4+7, it means that the first two PCs are
sufficient to explain the total variance of the data set. So it can be concluded that the electronic nose
has a good response to the smell of potatoes and its cultivars can be distinguished, which shows the
high accuracy of the electronic nose in identifying the smell of different products.With the correlation
loadings plot, the relationships between all variables can be shown. The loading diagram (Figure Y)
shows the relative role of sensors for each main component. The inner oval represents ©+7 and the
outer oval represents )+ 7 of the total variance of the data. The higher the loading coefficient of a
sensor is, the greater the role of that sensor in identification and classification. Therefore, the sensors
that are located on the outer circle have a greater role in data classification. According to the figure, it
is clear that all the sensors have an important role in identifying the rice variety, including the role of
sensors number Y and 4, which are respectively the same sensors as MQ#? (to detect carbon dioxide
and combustible gases) and MQY (to detect alcohol, methane, natural gases), it was less than the rest
of the sensors, and by removing these two sensors, the cost of making an olfactory device (to
distinguish genuine and fake rice) can be reduced and costs can be saved. In this research, an
electronic nose with 4 metal oxide sensors was used to identify and distinguish potato cultivars. The
Chemometrics PCA method was used for qualitative and quantitative analysis of complex data from
the electronic sensor array. PCA was used to reduce the data and with two main components PCY and
PCY, it described 4VZ of the variance of the data set and provided an initial classification. The
electronic nose has the ability to be used as a fast and non-destructive method to identify potato
varieties. Using this method will be very useful for consumers, especially restaurants and processing
units, in order to choose high-quality cultivars.
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