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Abstract

This research had an aim at investigating the mass transfer enhancement in apple during
osmotic dehydration using the application of pulsed electric fields (PEF) as a pretreatment step
and studying browning inhibition in pretreated apple using ascorbic acid solution combined with
vacuum impregnation technique, including the effect of osmotic dehydration variables on hot air
drying of apple.

The mass transfer enhancement by the application of PEF as a pretreatment method
causes cell disruption. The internally cellular components will be released into the external
compartment, then the oxidative reaction between phenols and phenol oxidase takes place
immediately, resulting in browning in apple. But ascorbic acid solution is able to inhibit this
reaction. Therefore, browning inhibition was investigated. In this experiment, ascorbic acid
solution combined with vacuum impregnation technique was studied. Apple tissue was immersed
into ascorbic acid solution at a concentration of 1, 2 and 3% (w/w). Vacuum impregnation was
performed at 60 inHg. The sample was left into ascorbic acid solution for 3, 4 and 5 min at
atmospheric pressure. The color (L*, a*, b*) measurement was performed and then converted into
browning index (BI). It was found that using ascorbic acid and vacuum impregnation could cause
browning inhibition effectively in apple pretreated with PEF. When the concentration was

increased, BI tended to decrease but at 2 and 3% of ascorbic acid solution, BI was not different.



Immersion time had no effect on the decrease in BI. The optimal condition for browning
inhibition was found to be 2% (w/w) ascorbic acid and immersion time of 3 min after vacuum
impregnation.

Subsequently, sample pretreated with PEF and vacuum impregnation was subjected to
osmotic dehydration in sucrose solution at a concentration of 50, 60 and 70 % (w/w), temperature
of 30, 40 and 50 °C for 6 hours. The intensity of PEF was varied to be 0.5, 0.75 and 1.0 kV/cm.
After 6 hours, the sample was analyzed for moisture content, total soluble solid content and BI. It
was found that increase in sucrose concentration and temperature resulted increase in rate of mass
transfer. Osmotic dehydration of apple pretreated with 0.5 kV/cm at 70 % (w/w) sucrose solution
and 50 "C gave a highest water loss and was found to be the optimal condition. After osmotic
dehydration, sample was subjected to hot air drying. The air temperature was 50, 60 and 70 "C
and velocity was 1 m/s. The result showed that drying rate at 60 and 70 °C was not different but

higher than 50 °C. Drying temperature had no effect on moisture ratio and water activity.



