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Abstract:

The objective of this study was to investigate the effect of biodegradable chitosan-nisin films on soil health by

monitoring the effect on the activity of some enzymes found in soil (dehydrogenase, phosphatase and urease) and by assessing the
effect on soil bacterial community over a period of 34 days.

e Introduction

Chitosan-based polymeric materials are widely
used in various applications; therefore, it is
inevitable that they will become waste products.
Assessing the biodegradability of such materials
gives a better understanding on how we can
develop a sustainable waste management.

e Materials and methods
A medium molecular weight chitosan was used
to prepare chitosan-based films containing
different concentration of nisin (5 mg/mL and
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Figure 1. Schematic representation of the
solvent castlng method
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Figure 2. Digital imagéé of chitosan-based films

The biodegradability studies were performed by
placing chitosan-based films in soil and by

monitoring their decompositions over a period
of 34 days.
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e (Conclusions

e Results and discussions

The result of our study showed that chitosan-based films, do not affect the soil
bacterial community, as chitosan and chitin by-products are known to represent

carbon sources for microorganisms.

Chitosan-nisin films did not affect the

enzymatic activity, monitored at different intervals, over a period of 34 days.
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The enzymatic activity in soils
was not affected by the
degradation of chitosan films.
Soil biodegradability test showed
that chitosan-based films have a
high rate of degradation, and this

Figure 4. Dehydmgenaﬂe activity in soil is a great advantage when
considering environmental
’ e ’ iIssues.
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Figure 5. Urease activity in soil

The availability of chitosan as a
waste byproduct generated by the
seafood processing industry is a
topic that lines up with the
interest of current scientific
research, which is to enhance

= L . exploitable resources in the
context of the circular and
sustainable economy.
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e Microbial count was higher
compared to the first day of
monitoring, due to the

Figure 5. phosphatase actwnty in soil degradation of chitosan-films and
the use of chitosan-byproducts as
.7 days 14 days 28 days
) - oL . N carbon source.
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Figure 6. Biodegradability of chitosan- based films

Given the results we obtained, chitosan-nisin films may be used in several applications, such as biodegradable packaging or wound
dressings, and due to their good biodegradability, they represent a safe alternative for the environment as well.
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