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Fig 1 Water absorption (a) and water vapor permeability (b) of various gelatin based films (F1: G, F2: G/BG10%,
F3: G/BG20%, F4: G/ZnONPs2.5%, F5: G/BG10%/ZnONPs2.5%, F6: G/BG20%/ZnONPs2.5%, F7: G/ZnONPs5%,
F8: G/BG10%/ZnONPs5%, F9: G/BG20%/ZnONPs5%). Data are expressed as mean+ standard deviation (n=3) and

different letters show significant difference at the 1% level in Duncan’s test (p<0.01); G gelatin; fG -glucan and

ZnONPs zinc oxide nanoparticles
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Fig 2 The inhibition activity of the ZnONPs incorporated films samples against; (a) P. aeruginosa, (b) S.
typhimurium, (c) S. aureus, and (d) E. coli. (F1: G, F2: G/BG10%, F3: G/BG20%, F4: G/ZnONPs2.5%, F5:
G/BG10%/ZnONPs2.5%, F6: G/BG20%/ZnONPs2.5%, F7: G/ZnONPs5%, F8: G/BG10%/ZnONPs5%, F9:

G/BG20%/ZnONPs5%).
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Table 1 Analysis of variance for antimicrobial properties of G/BG20%/ZnONPs5% film

Source df MS - T
pH TBA  Coliform  TVC
Repeat effect 2 0.001™  0.000™  0.235®  0.225™
Film effect (A) 2 0.187*  0.521* 0.410* 0.540*
Storage time effect (B) 3 1.244*  2.077* 0.880* 0.630*
Interaction effect (A*B) 6 0.074*  0.198* 0.250* 0.530*
Error 22 0.000 0.001 0.290 0.290
CV - 0.05%  0.02% 7.41% 0.38%

* and ns respectively refer to significant and insignificant difference (p<0.01)
' Total viable count
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Table 2 Comparison the interaction effect of film type and storage time on pH of chicken fillet

Storage time (Days) Film type
Optimized film Control film Sample without film
0 6.13+0.14° 6.13+0.08° 6.13+0.06°
1 6.05+0.09%° 6.06+0.12% 6.04+0.11%
3 5.74+0.13™ 5.67+0.10™ 5.42+40.11°
6 5.68+0.11™ 533+0.09° 5.03+0.09¢

Different small letters represent significant difference (p<0.01).
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Table 3 Comparison the interaction effect of film type and storage time on TBA of chicken fillet

Storage time (Days) Film type
Optimized film Control film Sample without film
0 1.87+0.04™ 1.87+0.02%® 1.87+0.07%
1 1.07+0.05¢ 1.91+0.03* 1.61+0.01°
3 1.22+0.03% 1.11+0.06¢ 1.49+0.04°
6 0.28+0.04" 0.95+0.03¢ 0.96+0.06°

Different small letters represent significant difference (p<0.01).
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1. Total Viable Count (TVC)
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Table 4 Comparison the interaction effect of film type and storage time on TVC of chicken fillet

. Film type
Storage time (Days) Optimized film Control film Sample without film
0 0.0" 0.0" 0.0"
1 5.1%10™" 7.2%10% 8.5%10%
3 6.3¥10> 1%10%¢ 3.2%10%
6 3.8%10% 9*10° 1.2*%10™
Different small letters represent significant difference (p<0.01).
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Owning to drawbacks of synthetic polymers, biodegradable packaging materials
(biopolymers) have received more attention both in studies and industrial applications.
However, compared to conventional packaging, the biodegradable materials have
some limitation must be eliminated either by using composite preparation method or
introduction of nanotechnology. Inclusion of metal nanoparticles and their oxides are
of the new approaches to improve the properties of packaging films. Therefore, the
present study attempted to investigate the effect of ZnO (0, 2.5 and 5%) and B-glucan
(0, 10 and 20%) incorporation on chemical and microbial properties of gelatin based
biodegradable film over storage of chicken fillet. Results showed that incorporation
the both of ZnO and B-glucan have significantly (p<0.01) improved the barrier
properties against both of moisture absorption and water vapor permeability and the
best properties obtained with film containing 5% of ZnO and 20% pB-glucan. In
addition, based on microbial tests result, it was obvious that the ZnO loaded films
have antimicrobial properties and the highest inhibition activity obtained with 5% of
ZnO against the all of studied pathogenic bacteria. Accordingly, the film containing
5% ZnO and 20% B-glucan is introduced as the most effective film for packaging of
chicken fillets.




