
The changes and interactions of electrical conductivity, water activity and viscosity in ohmic
heat treatment.

于乃華、王維麒

E-mail: 9808760@mail.dyu.edu.tw

ABSTRACT

In this research, ohmic heating treatment was studied to observe the changes and interactions of electrical conductivity, water

activity, and viscosity. Wheat starch, corn starch, potato starch were used as experimental materials. Starch and distilled water were

mixed as the ratio 7.97%( w/w ), 6.53%, and 5.55% to form starch suspensions and 0.3%( w/w )NaCl was added as electrolyte.

Before the experiments, starch suspensions were boiled to 100℃ to make it fully-gelatinized and cooled to 30℃. The heating range

was 30 ~ 80℃. In ohmic heat, samples were heated by using alternating current and the voltage gradient was 4.67 V/cm. The

electrical conductivity increased as temperature increased, and in high temperature range the tendency turned nonlinear. The m

values of electrical conductivity was similar, and the higher suspension concentrations, the lower in electrical conductivity. For water

activity, samples were heated by circulating water bath. Water activity decreased slightly as temperature was between 30 ~70℃,but

between 70 ~80℃, the water activity increased because of the raise of free water. Viscosity of samples was determined by Brookfield

viscometer and hot plate. High viscosity occurred at high starch concentration, and the higher in temperature, the lower in viscosity.

In regression analysis, the relationship among the electrical conductivity, water activity, and viscosity were clear when the starch

concentrations were low. For the interrelationship of the three properties, the electrical conductivity and water activity was

negative-related because of gelation, whereas the relation between Water activity and viscosity was not clear. The electrical

conductivity and viscosity was negative-related because of the increased rate of water flow. In addition, 70℃was a critical point for

water activity where showed reverse tendency. The wheat starch was the most suitable material for analyzing the relationship among

the electrical conductivity, water activity, and viscosity.
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