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Evaluation of Biodegradable Smart Films Obtained from Cellulose Microfibril
Gels and Yerba Mate Plant Extract

Abstract

The importance of safe packaging for food products has
prompted researchers and manufacturers to seek suitable
solutions in this area. Smart food packaging plays a crucial
role in indicating the freshness or spoilage of the contents,
while the use of biodegradable materials helps mitigate
environmental pollution. In this study, eucalyptus pulp was
initially processed into microfibrillated cellulose using a
Masuko disk mill. Subsequently, a gum arabic solution at
10% and 20% (v/v) was introduced to the eucalyptus pulp
instead of water, and the mixture was passed through the
Masuko mill to prepare the microfibrillated cellulose/gum
arabic gel. Glycerol, serving as a plasticizing agent, was
added at 37% of the dry weight of the pulp. Films with
various compositions were then prepared using a molding
method and subjected to analysis using Fourier-transform
infrared spectroscopy (FTIR). Additionally, the tensile
strength of the films was evaluated using ASTM standard
methods. Biodegradability testing was conducted using a soil
burial method. Finally, the functionality of the films was
assessed by immersing them in a buffer solution with a pH
range of one to thirteen. The research findings demonstrated
that the resulting films were completely environmentally
friendly and decomposed almost entirely after approximately
one month. Films containing gum arabic extract decomposed
slightly later due to the presence of antimicrobial substances.
Moreover, performance testing results indicated that gum
arabic extract could serve as an indicator of food spoilage in
packaging.

Keywords: Cellulose microfibrils, Yerba mate extract,
Biodegradable, Smart film, Food packaging.
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