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Study on properties of polyvinyl alcohol/nanocellulose/pomegranate

peel polyphenol composite antibacterial films
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Abstract: Objective: This study aimed to develop a kind of green
antibacterial and antioxidant food packaging film. Methods:

Polyvinyl  alcohol/nanocellulose  crystal/pomegranate  peel

polyphenol composite antibacterial films were prepared by

blending method with pomegranate peel polyphenol as functional

active substance, and their properties were characterized.

Results: The continuity of the film surface was affected by the
addition of pomegranate peel polyphenols. When the addition of

polyphenols in pomegranate peel was 5 times the minimum
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bacteriostatic concentration, the water permeability of the film
increased by 28.79%, and the tensile strength, elongation at
break, hydrophobicity and light transmittance decreased by
44.97%, 29.37%, 36.36% and 22.35%, respectively. The total
phenol content was (5.9240.17) mg/L, and the DPPH radical
scavenging rate was (13.31 4 0.22)%. The film showed good
bacteriostasis, and had the best bacteriostasis effect on Candida
albicans, followed by Staphylococcus aureus and Escherichia
coli. Conclusion; The PVA/CNC/PPE composite antibacterial
film has good performance and is a new active food packaging
material. composite antibacterial film is a new type of active food
packaging material.

polyvinyl alcohol;

Keywords: pomegranate peel polyphenols;

nanocellulose crystal; antioxidant; antibacterial composite film
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Figure 1 FTIR spectra of the sample film and

its counterpart
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Figure 2 SEM images of composite films with different

PPE addition levels
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Figure 3 Effects of different PPE addition levels on

mechanical properties of composite films
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Figure 4  Effects of different PPE addition amount on

water permeability of composite films
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Figure 6  Effects of different PPE addition amount on

transmittance of composite films
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x2 PPERNMENESEEIHBESERN
DPPH BEHEFRENF I

Table 2 Effects of different PPE supplemental levels on
total phenol content and DPPH free radical
scavenging rate of composite films

PPE i BEy&&/(mg+ L7 DPPH [ l3EWHHRE/%

1 MIC 3.80+0.52 1.87+0.25
2 MIC 3.9940.56 3.41£0.35
3 MIC 4,0740.33 5.6340.32
4 MIC 4.90+0.28 8.95+0.27
5 MIC 5.92+0.17 13.31+£0.22
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FT RAROCRE A PUR B R & & DPPH A
H 3L R 5 PPE BN 2 1E A5 ¢, PPE () i3 45 )
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0B A5 L 2% B B PE BRT I  J  RE AR  AE g, LA
2% FRBA MR T8 A 40 1 BE & 7 8 2 B IR 2 M S B Y
o ) 3 240 B A PR 0 o 22 IR B B F PPE [ 245 MR 4K e
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Table 3 Effects of different PPE supplemental levels on

antibacterial properties of composite films

o ) M H 12/ mm
PPERMME i _
SWOAMERE  KWFE A EEHRE
1 MIC 18.6240.32 18.32+0.23  20.4540.26
2 MIC 20.46+0.20 18.56£0.15 20.27+0.33
3 MIC 19.7040.12 19.454+0.09  20.68+0.24
4 MIC 21.64+0.14 19.74+0.21 21.37+0.18
5 MIC 21.7840.27 20.67+0.16 21.7240.11
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