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DEVELOPMENT OF BIODEGRADABLE FILM FROM SOY PROTEIN
Thanachan Mahawanich’ and Kittisak Duangmal1
Abstract

The objective of this project was to develop biodegradable film from soy protein
isolate as well as composite film from soy protein isolate and gelatin. The effects of glycerol
concentration and transglutaminase treatment on film properties were studied. The film
developed in this project was also investigated in terms of its application to food product.
For both soy protein and soy protein/gelatin films, a decrease in tensile strength, together
with an increase in elongation at break, were observed with increasing glycerol
concentration. For the effect of transglutaminase treatment, it was found that the enzyme-
treated soy protein film exhibited higher tensile strength but lower elongation at break, as
compared to the non-treated film. On the other hand, transglutaminase treatment of soy
protein/gelatin composite film resulted in a film with increased tensile strength and
elongation at break. Soy protein film demonstrated an increase in %transmittance as well
as water vapor permeability upon increasing glycerol concentration. However, glycerol
posed no effect on %transmittance and water vapor permeability of the composite film.
% Transmittance and water vapor permeability were also unaffected by transglutaminase
treatment for both types of film. Protein cross-linking as a result of transglutaminase
treatment was also confirmed using SDS-PAGE. Upon transglutaminase treatment, a
decrease in intensity of the protein bands corresponding to soy protein subunits was
observed, with a concomitant increase in the band intensity of protein with higher molecular
weight (>205 kDa). For the application of the developed film to food product, the film
sample was selected based on its tensile strength and elongation at break. The composite
film sample that was higher in both tensile strength and elongation at break was the one
containing soy protein isolate-to-gelatin ratio of 25:75 and added with 60% glycerol and 8
units of transglutaminase per gram of protein. It was found that the composite film could
retard the moisture loss and increase in hardness of banana candy (Gluay Guan), as
compared to the unwrapped sample. However, these retardation effects were still inferior as
compared to polypropylene film. In addition, it was found that the composite film was as
good as polypropylene film in retarding lipid oxidation of the banana candy.
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