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Table 1 Bioactive composite film samples based on whey protein concentrate

Sample WPC (%) Mucilage (%) Postbiotics (%)
1 WPC 3 0 0
2 WPC+PBs 3 0 30
3 WPC+MUC 3 3 0
4 WPC+MUC+PBs 3 3 30

1: Whey Protein Concentrate
2: Whey Protein Concentrate film containing B. coagulansPostbiotics
3: Whey Protein Concentrate film and jujube Mucilage
4: Whey Protein Concentrate film and jujube Mucilage containing B. coagulansPostbiotics
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Fig 2 Moisture content of produced bioactive films
Different Latin letters indicate significant differences
between treatments (p<0.05).
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Fig 3 Solubility in water of produced bioactive films
Different Latin letters indicate significant differences
between treatments (p<0.05).
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Fig 4 Water vapor permeability of produced
bioactive films
Different Latin letters indicate significant differences
between treatments (p<0.05).
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Table 2 The inhibitory effect of produced films on the growth of S. aureus and E. coli

Zone of inhibition (mm)

Sampl
ampres E.coli S.aureus
S1 WPC 0.0+0.0 0.0+0.0
S2 WPC+PBs 13.5+0.5° 15.6+0.4"
S3 WPC+MUC 0.0+0.0 0.0£0.0
S4 WPC+MUC+PBs 13.8+0.5"° 16.1+£0.84°

Different Latin letters indicate significant differences between treatments (p<0.05).
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Fig 7 Color parameters of produced bioactive films
Different Latin letters indicate significant differences
between treatments (p<0.05).
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Fig 6 Antioxidant activity of produced bioactive
films
Different Latin letters indicate significant differences
between treatments (p<0.05).
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Table 3 The results of the mechanical properties of the produced films

Samples Tensile strength (Mpa) Elongation at break (%) Elastic modulus (Mpa)
S1 WPC 11.1+0.8° 30.2+5.1° 1.6£0.2°
S2  WPC+PBs 3.9+0.6" 49.5+3.3" 0.9£0.1°¢
S3 WPC+MUC 70.0+0.1° 16.6+2.4° 2.6+0.2°
S4 WPC+MUC+PBs 6.5+0.2° 46.0+2.5° 1.0+0.2°

Different Latin letters indicate significant differences between treatments (p<0.05).
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ABSTRACT

ARTICLE INFO

The aim of this study was to produce a new bioactive composite film using
whey protein concentrate and jujube mucilage reinforced with postbiotics of
Bacillus coagulans IBRC-M 10807. For this purpose, four films including
whey protein concentrate film (WPC), whey protein concentrate film
containing B. coagulans postbiotics (WPC+PBs), whey protein concentrate
film and jujube mucilage (WPC+MUC), and whey protein concentrate film
and jujube mucilage containing B. coagulans postbiotics (WPC+PBs+MUC)
each in three replicates of production and their physicochemical,
antimicrobial, antioxidant and mechanical, were compared in the form of a
completely random design and with the analysis of variance method. The
results showed that the addition of postbiotics and jujube mucilage caused a
significant increase in the moisture and solubility of the films (P<0.05).
Adding postbiotics causes an inhibitory effect against Staphylococcus aureus
and Escherichia coli bacteria (P<0.05). The addition of postbiotics and jujube
mucilage caused a significant decrease in the L index of the produced film
samples (P<0.05). The results showed that the a and b indexes increased
significantly with the addition of postbiotics and jujube mucilage (P<0.05).
The results of the present study showed that the produced bioactive
biocomposite film has the potential to be used in food packaging.
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