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Table 1. Physical properties of PLA/nano cellulose (NC) composite films containing L. casei

Film Thickness Moisture Solubility (%) WVP Turbidity
(mm) (%) (10 gsmPa
)
PLA 0.043+ 0.001° 18.51+ 0.50? 23.02+ 0.50? 1.60+ 0.022 0.96+ 0.02¢
PLA+ NC 0.050+ 0.0012 17.04+0.19° 20.42+ 0.56° 1.52+0.03" 1.05+ 0.03°
PLA+ NC+ L.casei  0.057+ 0.002? 16.55+ 0.49° 19.44+ 0.60° 1.48+0.01° 1.21+0.03?

Different letters in the each column show a significant difference between treatments at p<0.05.

Data are shown as mean valuez standard deviation.
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Table 2. Mechanical properties of PLA/nano cellulose (NC) composite films containing L. casei

Film Tensile strength (MPa) Elongation at break (%)
PLA 43.26+ 0.74° 2.96+ 0.03?
PLA+ NC 48.34+ 0.472 2.71+0.03°
PLA+ NC+ L. casei 42.39+ 0.58° 2.43+0.09°

Different letters in the each column show a significant difference between treatments at p<0.05.
Data are shown as mean value+ standard deviation
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Figure 1: X-ray diffraction of different films.
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Figure 2: Viability of Lactobacillus casei in the nano composite films during storage at 4 °C.

Different letters in the each day show a significant difference between treatments at.
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Nowadays, increasing the viability of probiotics by directly adding them to edible films
to prevent their mortality is of great interest. In this study, the survival of Lactobacillus
casei probiotic bacteria added to polylactic acid-nanocellulose nanocomposite film was
investigated. For this purpose, three edible films including polylactic acid, polylactic
acid + nanocellulose, polylactic acid + nanocellulose+ L. casei (9 log CFU/g) were
prepared and the physical and mechanical characteristics of the film , as well as the
survival of L. casei bacteria, as well as the survival of L. casei bacteria were
investigated. The results of the mechanical test showed that the use of probiotic bacteria
decreased the tensile strength and elongation at the break of the polylactic acid-
nanocellulose film (P < 0.05), but the addition of nanocellulose improved the
mechanical properties of the polylactic acid film. The results of physical tests including
humidity, solubility, and water vapor permeability showed that the addition of probiotic
bacteria and nanocellulose improved the physical properties of the film, but the opacity
of the films increased (P<0.05). Based on the results of the present study, during storage
at 4°C, the survival of probiotic bacteria in the nanofilm decreased, so that
Lactobacillus casei bacteria decreased from 8.25 log CFU/g on the zero-day of the
study to 6.12 log CFU/g reached at the end of the study (day 16), but it was within the
permissible range (6 log CFU/g). Therefore, adding L. casei probiotic to polylactic
acid-nanocellulose nanocomposite film can be a suitable carrier at refrigerator
temperature.
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