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Abstract

In this study, intelligent and active film was produced based on oxidized bacterial cellulose by
TEMPO method containing hydrolyzed pine seed protein. For this purpose, first, the protein of the
pine seed fruit was hydrolyzed by the commercial alcalase hydrolysis enzyme, and then its different
concentrations (0, 0.5, 1 and 1.5%) were added to the bacterial nanocellulose and physical
characteristics, mechanical, antioxidant and antimicrobial properties of the films were investigated.
According to the results, the hydrolyzed protein had high amounts of protein (90.21%) and amino
acids, the highest amounts of amino acids corresponding to arginine 21.88%, glutamic acid 17.33%
(non-essential amino acids) and then leucine 6.75% (essential amino acids). Based on the results of
the films, by increase in protein concentration, tensile strength was decreased and elasticity before the
point of film rupture, water vapor permeability and turbidity were increased (P< 0.05), but it did not
have a significant effect on moisture and solubility (P>0.05). The films had high antioxidant activity
and antioxidant activity increased with increasing concentration (P<0.05), and also these films had
high antimicrobial properties against pathogenic bacteria and antimicrobial properties against
Staphylococcus aureus was higher than Escherichia coli. Nano cellulose film containing hydrolyzed
protein with a concentration of 1.5% had the highest antioxidant and antimicrobial activity (p<0.05).
Therefore, it seems that nano cellulose film containing hydrolyzed protein of pine fruit can be used in

intelligent packaging of food products due to its antioxidant and antimicrobial properties.

Keywords: bioactive peptide, alcalase, bacterial nanocellulose, free radical, Staphylococcus aureus,

Escherichia coli



