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Abstract
Project Code: RMU4880001
Project Title: Low-pressure Superheated Steam Drying of Food Products (Stage 2)
Investigator: Associate Professor Dr. Sakamon Devahastin
E-mail Address: sakamon.dev@kmutt.ac.th

Project Period: 3 years (June 1, 2005-May 31, 2008)

The present research project is a continuation of the project entitled “Low-pressure
Superheated Steam Drying of Food Products” (TRG4580099). The project could be divided into 5
parts (groups), each focusing on different aspects of low-pressure superheated steam drying (LPSSD)
of foods products.

The first part of the project focused on the fundamental study of LPSSD of food products. This
included the development of a mathematical model, which allows prediction of evolutions of moisture
and temperature of a food product (or, in fact, any biomaterial) undergoing LPSSD. The use of fractal
analysis was also proposed as a means to correlate structural and various physical changes data,
thus allowing one to obtain a more universal indicator of physical/structural changes of foods and
biomaterials during drying.

In the second part of the study, experiments were performed to study the effects of LPSSD
and other drying techniques on nutritive quality of foods. This included the study of [B-carotene
isomerization and degradation in carrot, ascorbic acid degradation in Indian gooseberry and the study
of the effects of drying methods and tea preparation temperature on the vitamin C content in Indian
gooseberry tea. The following part of the study involved the use of LPSSD and appropriate
pretreatments to produce heath snack viz. fat-free potato chip. The results illustrated feasibility of
LPSSD as an alternative to deep-fat frying to produce potato chip.

The fourth part investigated various means to enhance LPSSD, both from the drying kinetics
and product quality points of view. The use of far-infrared radiation (FIR) as an additional heat source
to augment drying and to induce more vigorous vaporization of moisture within a food product, thus
creating more porous structure within a dried product, was attempted and found to be successful. The
use of intermittent drying was also investigated and was found helpful in conserving the energy for
LPSSD. Finally, the use of LPSSD to produce edible films for active packaging applications was
investigated. It was found that LPSSD could produce edible films with superior mechanical properties

to films produced by other conventional drying methods.
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