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Fig 1 ESEM image of nanoparticles of zinc oxide.
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Table 1Average thickness of control films and
samples containing nanoparticles.

Sample Thickness(mm)
0%Zinc Oxide

(Control) 0.07+£0.02 a
1% Zinc Oxide 0.08+0.02 a
3% Zinc Oxide 0.08+0.02 a
5% Zinc Oxide 0.09+0.01 a

Table 2Moisture content, water solubility and water uptake capacity of bio nanocomposite films of

Qodume Shirazi gum.
Water uptake
Sample capacity Water solubility Moisture content
water(g)/dry matter (%) (in 58% RH)
®
0% Zinc Oxide (Control) 1.15+0.04 a 32.49+1.27 a 9.64+0.14 a
1% Zinc Oxide 0.94+0.07 b 24.81+0.99 b 8.97+0.21b
3% Zinc Oxide 0.81+0.06 ¢ 23.17£1.05 ¢ 8.14+0.30 c
5% Zinc Oxide 0.74+0.02 d 20.43+1.11d 7.27+0.10 ¢
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Table 3 Effect of zinc oxide nanoparticles
on the water vapor permeability of qodume
shirazi gum films.
Water vapor

Sample permeability
(g.m/m2.S.Pa) x 10"
o -
0 /"(gg;"tr(gl’;‘de 3.65+0.84 a
1% Zinc Oxide 2.70+0.48 b
3% Zinc Oxide 2.62+0.33 b
5% ZincOxide 1.61+0.13 ¢
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Fig 2 The effect of zinc oxide on the light passage
of Qodume Shirazi gum films at wavelengths of
200-1100 nm.
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Table 4 Effect of Zinc Oxide nanoparticles on the Mechanical Properties of Qodume Shirazi Gum

Films
Sample Young module(GPa) Elongation at break (%) Tensile strength(MPa)
0%Zinc Oxide 0.389£0.039 ¢ 34.1£1.8d 13.530.34 ¢
(Control)
1% Zinc Oxide 0.411+0.077 ¢ 31.6%l.1¢ 14.07+0.69 ¢
3% Zinc Oxide 0.452+0.028 b 24.0£2.8 b 16.39+0.19 b
5% Zinc Oxide 0.493+0.036 a 19.0£1.9 a 19.13+£1.22 a

Inhibition zone (mmz) against E. Coli
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Fig 4 Effect of zinc oxide nanoparticles on the
inhibition zone of Qodume Shirazi gum films
against Escherichia coli.
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Fig 3 Non-Growth area in Qodume Shirazi gum
film with 5% zinc oxide
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Using biodegradable polymers are one the best solutions to overcome the pollution of the environment by
Petroleum-based polymers. Biopolymers as environmental friendly packaging materials were studied
extensively. The aim of this research was to study the properties of the bionanocomposites of alyssum
homalocarpum seed gum reinforced with nano zinc oxide (1, 3 and 5%). Functional properties such as
water content, water solubility and water vapor permeability were significantly decreased by
incorporation of nano particles. Also, most of the UV light was adsorbed at 5% of nano particles. Tensile
strength and Young module were increased and elongation at break was decreased. The anti-microbial
effect was tested against E. coli using agar diffusion method and this effect was increased by increasing
the nano particle contents. The obtained results suggest that bionanocomposites based on nano zinc oxide
and alyssum homalocarpum seed gum has the potential to use as an active packaging material for
packaging industries.

Keywords:Bionanocomposites, Alyssum homalocarpum, Functional properties, Antimicrobial properties,
Active packaging
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