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4- Slotted line reflection system
5- Shorted transmission line

6 -Free space transmission system
7- Filled cavity resonance system
8 -Probe reflection system
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Figure 1. Free space transmission system for measuring dielectric properties in non-destructive method (right),
punch schematics (center), and cylindrical samples of potato texture (left)
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Figure 2. Interactions effects of potato variety and temperature factors on dielectric constant of
healthy (right) and defected potato (left)
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Figure 3. Interactions effects of variety and frequency factors on dielectric constant of healthy potato (right) and
defected potato (left)
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Figure 4. Interaction effects of frequency and temperature factors on dielectric constant of healthy potato (Right) and
defected potato (Left)
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Abstract

Background and objectives: Potato is subject to various pests and damages during growth and
storage, some of which caused by environmental conditions, growth or different mechanical
tensions do not leave any traces on the surface. There are some methods for determining such
damages, one of which is applying microwaves. Therefore, the aim of this research is possibility
of finding healthy and defected potato by using microwave.

Materials and methods: For preparing defected potato samples, healthy samples were stored in
nylon bag at 25°and 40% relative air humidity for 4 months to get unfavorable surface quality.
Also, a brazen cylindria (20.6 * 13.1 mm) in connector was used for measuring the samples
impedance. High-frequency wave telecom was sent to the given sample, some of these waves
were absorbed by the sample and the rest returned. The amount of wave absorption sent by the
sample depended on the texture, sample temperature and frequency of the first wave, that would
be useful for measuring sample dielectric constant. In this research, short circuit transmission
line system was used for measuring dielectric constant of three varieties of potato, Agria, Arinda
and Savalan. Dielectric constants of both healthy and defected levels of quality were measured
at two temperature levels of 0 and 25 °C, and three frequency levels of 915, 1800, and 2450
MHz.

Results: The results of measuring dielectric constants showed that all independent variables and
their intractions had significant effects on tested samples. Interaction study of temprature and
variety showed that for healthy potato maximum amount of dielectric constant was 59.17 for
Arinda at 25° and the minimum value was 52.73 for Agria at 0°C. Whereas, maximum and
minimum amount of dielectric constant for defected potato were 57.61 in Arinad at 25°and
51.45 in Agria at 0<C, respectively. Results of frequency levels showed that maximum amount
of dielectric constant of healthy potato were 59.31 at 25° C in 915 MHz and minimum amount
of was 53.30 at 0°C in 2450 MHz.

Conclusion: Generally dielectric constant of defected potato is lower (1 to 2) in comparison to
healthy one in similar treatments that is increased by temperature rise. The main reason for this
manner is missing the moisture during storage period. Also, due to different texture of potato
varieties, the score for diclectric constant was found to be as Arinda> Savalan> Agria.
Therefore, difference in dielectric constant would be a very good criteria for product grading
and storage.

Keywords: Telecom wave; dielectric constant; temperature; potato; frequency
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