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Abstract

Deep fried snacks are a popular product with continuously increasing demand and
high market value. However, such products contain a substantial amount of fat, a major
dietary contributor to many diseases. It is therefore interesting to study alternative

methods for producing low fat snacks. Three starch based crops (pumpkin, taro, and sweet

potato) with the dimension of 3 cm X3 cm were used as raw materials. Preliminary
experiments were carried out to select the material with highest potential and such a
material was then studied in detail. Different drying methods, viz. single stage low
temperature drying (50-70°C), single stage high temperature drying (130-170°C), and two-
stage drying (high temperature followed by low temperature drying) were used to prepare
crispy products. Influences of drying parameters, namely drying temperature, drying
medium (superheated steam and hot air), velocity (0.5-1 m/s), material thickness (1-3 mm),
and surface characteristic (flat and crinkle) on drying kinetics and quality attributes of the
product were investigated. The experimental result showed that taro cv. Chaingmai was
highest potential material for producing crispy product by the drying process. Hot air
drying at high temperature and velocity could enhance the moisture reduction rate of the
material. The thinner and flat surface material gave the higher drying rate compared to the
thicker and crinkle surface material. It was also found that effect of drying medium on
properties of the dried product was more obvious than the effect of drying temperature.

Superheated steam drying provided the product with more intense color, lower degree of



shrinkage, and harder, stiffer, and crispier texture. Effective diffusion coefficients of taro
slices dried at temperatures of 130-150°C were in the ranges of 14.75x10 10- 16.81x10
m’/s and 5.44x10 " -9.36x10 " m/s for hot air and superheated steam drying, respectively.
Inversion temperature of the taro slices was 247°C. Taro chips prepared by two-stage
drying (superheated steam drying at 150°C to the moisture content of 25% d.b. followed
hot air drying at 70°C) had superior qualities in terms of color and shrinkage compared to
those prepared by the other two drying methods. Three-dimensional mathematical model
was developed to describe heat and mass transfer of taro slices during hot air drying at
70-110°C. Validation of the model could satisfactorily predict moisture content and
temperature of taro during drying.
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