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Abstract
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Abstract : In this research, relationships between the electrical properties and morphology
with the starch content of the cassava root were proposed. The study was divided in to
three processes. Firstly, design of the probes; secondly, creation of circuit and measuring
systems; and thirdly, procedures to test the relationship between the amount of starch in
the cassava root and the electrical properties and morphology. During the probe design
process, the finite element method was used in this work, and six structures were studied,
parallel circular plate, parallel ring circular plate, parallel circular cylindrical, parallel
rectangular cylindrical, planar interdigital and planar microstrip. The impedance was
measured using two electrical probes with a Howland circuit constant current source. The
dielectric constant and absorption of light were measured using a LCR meter and NIR
spectroscopic, respectively. Fresh 12 month old cassava roots from the Kasetsart 50 (Ku50)
cultivar with fusiform shape in three sizes of small, medium and large were tested. All the
sizes were divided into three parts: head, middle and tail. Then, they were tested using a
Riernann scale and impedance instrument. The experimental results showed that the
morphology ratio (diameter/length) of the fresh cassava root was significant (P<0.01) to the
weight of the root only for the small size. Morphology correlation estimates between the
size of the fresh cassava root and starch and water content were cover significant (P<0.05,
0.01 and 0.005) for the head and tail sections in the small and medium sizes, and for the
middle section in the large size. Each size had different starch content levels. The average
starch content in the large root was the highest. While the middle parts of the cassava roots
from the medium and small sizes had the highest percentage of starch. Moreover, the water
content in the middle part of the cassava roots from all the sizes was the highest. The water
content was correlated with the starch content sign'iﬁcantly (P<0.01): a lot of moisture will
result in a little starch and vice versa. The impedance between each size was not
significantly different. However, it was found that the impedance of the head section was
less than the middle and tail sections. The electrical property of fresh cassava tubers and
cassava starch was a function of frequency. The dielectric constant of the fresh cassava
tuber was more than that of cassava starch. However, the parallel capacitance and
impedance of the fresh cassava tuber was tess than that of cassava starch. The absorbance

patterns of the fresh cassava tubers and cassava starch were different, in which the



absorbance value and the absorbance peak of the fresh cassava tubers were higher and
wider than that in the cassava starch. The relaxation and dispersion of the material was also

observed in this study.
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