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Abstract

In the present study, WPI (Whey Protein lIsolate) based films containing 0, 1, 2.5, 5, and 10%
essential oil of thyme were prepared and physicochemical properties (thickness, inflation index,
water solubility, water vapor penetration, color parameters, total phenol content, and antioxidant
activity) and mechanical properties (tensile strength and elongation percentage) of films, as well
as antimicrobial activity against penicillium cryzogenum (stored pita bread at ambient
temperature for 7 days) and sensory quality of packaged pita bread were evaluated. The results
showed that application of thyme essential oil in WPI-based films significantly (p<0.05)
increased the thickness, prolongation, and yellowing index (b*) of films. Thyme essential oil
decreased significantly (p<0.05) the inflation index, water solubility, steam permeability, L* and
a* indexes, and the tensile strength of active films. By increasing levels of thyme essential oil,
phenolic compounds increased and IC50 (Inhibitory Concentration) decreased. Antifungal
activity was increased due to the concentration of thyme oil in films. Increasing the
concentration of thyme essential oil resulted in a significant decrease in the growth of
penicillium cryozogenum in pita bread during storage. Based on the results of sensory
evaluation, packaged bread with active WPI films containing 10% Thyme essential oil had the
highest sensory rating, but bread packed with WPI films had the lowest sensory rating in terms
of overall acceptance.

Keywords: Edible films, Penicillium cryozogenum, Natural preservatives
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