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Background and Objectives: In today's society, ensuring safe food
packaging holds paramount importance for consumers due to its direct
impact on human health. Additionally, environmental concerns have
gained significant prominence in food packaging production. The
utilization of plastic materials derived from fossil polymers has resulted in
environmental pollution. Consequently, there has been a rapid increase in
the adoption of green polymers, which serve as suitable alternatives to
fossil polymers in the packaging industry. One such eco-friendly material
is micro fibrillated cellulose (MFC), possessing essential characteristics for
active food packaging, including low oxygen permeability and high tensile
strength. Furthermore, chitosan, a biodegradable material, has recently
garnered attention for its antioxidant and antibacterial properties, making it
an attractive choice for food packaging applications. Thus, this study aims
to explore the impact of incorporating chitosan into MFC films used for
food packaging, to assess its effect on film properties.

Materials and Methods: Initially, the bleached eucalyptus pulp was
processed into MFC with a consistency of 3% using a super disc grinder.
To prepare the starch, 40 grams of starch were mixed with 1000 mL of
water and heated to form a starch gel. Subsequently, the starch gel was
added to the bleached eucalyptus pulp in a ratio of 40 to 60%, and the
mixture was passed through the super disc grinder. The resulting gel was
then stored in the refrigerator. In a separate step, one gram of chitosan was
stirred in 100 mL of 1.5 M acetic acid for 24 h. After preparation, the
chitosan solution was added to the bleached eucalyptus pulp and processed
using the super disc grinder. Glycerol was incorporated into the gels as a
plasticizing agent. Following the casting method, films with different
compound compositions were prepared. These films underwent various
tests, including antioxidant and antibacterial assessments, tensile strength
evaluations, measurements of oxygen and water vapor transmission rates
(WVTR), and morphological examinations using a field emission scanning
electron microscope (FE-SEM) and Fourier transform infrared
spectroscopy (FTIR).
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Results: The results of the antioxidant test conducted using the DPPH and
ABTS methods demonstrated that films incorporating chitosan exhibited
significant free radical scavenging activity. Furthermore, these chitosan-
containing films displayed inhibitory effects against both gram-negative
(Escherichia coli) and gram-positive (Staphylococcus aureus) bacteria.
In terms of tensile strength, the pure MFC films exhibited superior strength
compared to the other films, while films containing chitosan and starch
exhibited lower tensile strength than the pure MFC film. The incorporation
of glycerol into the films resulted in a significant reduction in tensile
strength. Moreover, the pure MFC film exhibited lower oxygen
permeability and water vapor transmission rate (WVTR) compared to the
other films. Conversely, films containing chitosan, starch, and particularly
glycerol exhibited higher levels of oxygen permeability and WVTR.

Conclusion: The findings of this study demonstrate that the MFC/chitosan
film possesses active properties, highlighting its potential for the
development of environmentally friendly active food packaging films using
these materials.
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Figure 6. The oxygen permeability of MFC, MFC/chitosan, and MFC/starch films.
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Figure 7. WVTR of MFC, MFC/chitosan and MFC/starch films.
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