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Soy protein-based films: improvement of water vapor barrier and mechanical
properties
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Abstract

The objective of this study was to investigate the effect of lipid incorporation and heats
curing of film-forming solution on properties of soy protein isolate film. In the first part of
the study, the effect of type and concentration of lipid on film properties was examined.
The lipids used in this study were palm kernel oil, hydrogenated palm kernel oil, palm oil,
hydrogenated palm oil, soybean oil and hydrogenated soybean oil. Lipid concentration was
varied at 10 and 20% by weight of soy protein isolate. The emulsion films were found to
exhibit higher thickness and lower transparency, as compared to the film with no added
lipid (control) (p<0.05). In terms of mechanical property, lipid incorporation resulted in an
emulsion film with lower tensile strength than the control while elongation at break was
affected only slightly by lipid addition. Adding lipid was shown to help improve the film
hydrophobicity, as shown through a decrease in water vapor permeability and water
solubility and an increase in contact angle with a water droplet (p<0.05). Lipid concentration,
on the other hand, did not pose an important effect on properties of the emulsion film. The
films added with 10 and 20% lipid possessed similar properties. Hydrogenation of lipid, in
contrast, significantly affected the emulsion film properties. The films containing
hydrogenated lipid demonstrated lower tensile strength and elongation at break, and higher
hydrophobicity than those containing non-hydrogenated lipid. From this study, ecreatest
hydrophobicity was demonstrated in the film containing 20% hydrogenated palm kernel oil.
However, this film sample was inferior concerning the mechanical property. In the next part,
the study of the effect of heat curing of film-forming solution was carried out. The film
containing 20% hydrogenated palm kernel oil was used. The curing was done at 70, 80 and
85 °C for 30, 45 and 60 min. Curing of film-forming solution at 70 °C for 60 min resulted in a
film with greatest tensile strength and elongation at break. However, heat curing of film-
forming solution caused a decrease in the film hydrophobicity, as evidenced by the

increased water vapor permeability and water solubility, and the decreased contact angle.



