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2. Cellulose-based materials

3. Hydroxy propyl methyl Cellulose
4. Edibility

5. Barrier properties
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1 . Non-biodegradable
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6. Antimicrobial Packagings



e St IS Lius b CadselS SU Al

RESTUP PSRN

B ) QLA) o= d)} J..‘o‘\‘)ﬁ‘ )‘J}aﬁ aelsl B LAl QJ}
Ll s 5 Jge b s gl b SKeS L s pdidsi
e 5A]

WVP =WVTR.L
AP

Ol 2 053 i Jbssed ot WVTR e sl s
53 53 5L s AP 5 s calbis Lo e 3l
Al e ok e

POl Ol Ol Y- Y-Y-Y

{¥+] Dufresne , Angles s, 5b ad>, ol o
e Yt e Yo) o el S s w el 4 slapdd
Ll o Aol S o 58s 5o G e v e
035 4 Okpmy S Jay Sia Sde a (Mr o Cub))
O35 Crp A28 Sl ot gad a5 A ols I8l
O35 Ulse 5 xS o3l p S /e e) S b5l L ks
o beld e wulgns Mpas w5 s s ol
Sl s Ghie OD ZAvee o cuby 5l 65K
Ol Cdr o3l Jime atis S e w318 sl 4 oYY
Ois Sl ek Aoy dobs S w0 035 45 OF 51 e o 030
(Mp) ole 055 Olpe & ail s ol 53 055 45 43 8 e

S dlme s alee Sl eslinad U ol Gl Ao ys 5 b ae

Water uptake = Mg . M; x100
M;
S O gal—E—Y-Y-Y
" SKass g O goy I - -Y-Y-Y
Sde 3,8 Sl a3 W Gles 5 SIS S s 5 4 e e

(10° CFU/ML) =508 b Jloms (038 o il 4is V0

9. Water Uptake
10. Disc Diffusion
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7 .Tensile strength
8 .Water Vapor Permeability
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11. Nutrient Broth
12. Statistical Analysis
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Production of polyvinyl alcohol-hydroxy propyl
methylcellulose composites containing silver nanoparticles and
investigating its physicochemical and antimicrobial properties.
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Packing is a necessary steps to preserve the organoleptic, nutritional and Sanitary properties of
food from production to consumption. Accumulation of irresolvable synthetic material Especially
different types of packaging materials in nature In recent years has caused in recent years the use
of biodegradable polymers strongly considered. In this study, possibility of Production of
combining PVA and HPMC and their properties were studied. Finally, nano-composite films
based on 80% PVA, and 20% HPMC contenting of the 1000, 2000 and 4000 ppm nanosilver
were produced. Then characterization such as tensile, water vapor permeability, water uptake and
were addition of Hydroxy Propyl Methyl Cellulose Improve the properties of films such as
decrease water uptake, water vapor permeability and increase their strength and tensile strength.
By addition of 2000 ppm nano silver to the film in some cases such as water vapor permeability,
tensile strength, Young's modulus there was no Significant differenc e between the films with
and without nano-silver. The nanocomposite films with high concentrations of nano-silver (4000
ppm) decrease the Young's modulus and tensile strength, In other words, leads to weakening the
produced films. At high concentrations of nano-silver water vapor permeability increased. The
antibacterial properties of nanocomposite films were evaluated by measuring the diameter of
inhibition zone in a disk diffusion test against Escherichia coli (E. coli), Staphylococcus aureus
(S. aureus), and Bacillus cereus (B. cereus).

Keywords: Nano-silver, Water vapor permeability, Mechanical properties, Nano-composite,
Antibacterial.
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