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Abstract

Starch is one of the most abundant carbohydrate biopolymers, which produces excellent films.
However, its low resistance to water vapor and weak mechanical properties are the main problems of
this polymer. One of the promising methods to improve the performance of these films is the
production of multi-layer films, which compensates for some of the weaknesses of biopolymers.
Beeswax with high hydrophobic properties is the best fat to improve the moisture barrier properties of
films. In this research, multi-layered starch / beeswax films were produced by molding method and its
properties including water vapor permeability, water solubility, moisture absorption percentage,
mechanical properties, as well as external characteristics were studied and compared with single-layer
biodegradable films. The results showed that the beeswax increased the thickness, tensile strength
(more resistance to tearing), and crystallinity of the film. On the other hand, beeswax decreased the
moisture, absorbed water, solubility (both in water and acid), and permeability to water vapor. The
thickness of the double layer film made of wheat starch (wheat starch-wax- wheat starch) was greater
than that of the double layer film made of potato starch (potato starch-wax-potato starch), while the
order of the layers (potato starch-wax-wheat starch) or (wheat starch-wax-potato starch) did not make
a significant difference. Multi-layer films, compared to single-layer films, absorbed less moisture and
absorbed water, and the lower the moisture and water absorption, the better the properties of the film.
In general, if we consider the overall results of the film characteristics, the wheat starch film was more
suitable compared to the potato starch film due to its greater thickness and the lesser amount of water
and moisture absorption.
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