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Effects of Temperature and Degree of Maturity on Electrical Conductivity,
Moisture Content and Total Soluble Solid of Banana (Musa sapientum Linn or

“Nam wa”) during Ohmic Heating
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ABSTRACT

Ohmic heating is an alternative heating
method that may help shorten sun-dried banana
production time which is generally long. As
information on electrical conductivity of food
material is necessary for a design of an ohmic
heating system, effects of temperatures and
degree of maturity on electrical conductivity,
moisture content and total soluble solid of ripe
and unripe bananas (Musa sapientum Linn or
“Nam wa”) were investigated in order to design a
sun-dried
that

increasing rate of electrical conductivity was high

proper ohmic heating system for

banana  production. Results showed

when the temperature of banana increased from

40 to 60°C. Total soluble solid of all samples
increased rapidly during heating while total
soluble solid in ripe banana was 10 times higher
than that of unripe sample. It was also found that
in the beginning period ohmic heating helped
decrease moisture contents in the samples at a
rate of 3.3%/°C. In

temperature and degree of maturity affected

maximum conclusion,
banana’s properties. Ripe banana was suitable to
be used as raw material in the production of sun-

dried banana using ohmic heating and suggested

heating temperature was between 60 and 65°C.

Keywords: Ohmic heating, Sun-dried banana,

Electrical conductivity, Musa sapientum Linn
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Figure 1 Schematic diagram of an ohmic cell

used in the experiment:1) electrodes; 2)

adjustable stand; 3) food sample.
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Figure 2 Relationship between temperature and electrical conductivity of samples having
different degree of maturity: (a) 1, (b) 4 and (c) 6.
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Table 2 Increasing rates of electrical conductivity of samples at different heating temperatures

Zone Degree of Temperature °0) Increasing Rate
maturity Begin End (S/m. °C)
1 30 a5 0.0023
4 30 a5 0.0057
6 30 a0 0.0049
Il 1 45 65 0.0056
4 a5 60 0.0260
6 40 60 0.0137
Il 1 65 - 0.0052
4 60 - 0.0128
6 60 - 0.0065
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Figure 3 Total soluble solid of ripe (degree of maturity= 6) and unripe (degree of maturity= 1)

bananas at different temperatures
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Figure 4 Moisture contents of ripe banana (degree of maturity = 6) at different positions (S=skin;

M=middle; C=core) during ohmic heating
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