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! Swelling % Solubility

¥ Water Vapor Permeability
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bacterial Strains

Film Concentration E.coli S.aureus C.albicans A.niger
of nanosilver (ppm)
Starch 0 00 0+0° 0+0° 0+0°
Starch 250 1.75£0.07° 1.7040.10° 2.35£0.07° 2.55¢0.21°
Starch 500 2.05£0.05° 2.25:0.07°° 2.6740.17° 2.9540.07°
Chitosan 0 1.540.0° 1.540.0° 1.5:0° 1.5:0°
Chitosan 250 1.8540.05 2.0540.14> 1.87£0.10° 1.9240.03°
Chitosan 500 2.15¢0.07° 2.3240.10° 2.20£0.14° 2.37+0.24°

03l oo diges (ym /4 A0 prdaw )3 (6lol I s OS] g3 odind Ui glite SiogS gy>

2,85 8,5 iU (ppm)cilicie y13lio (gols g WAL (50 g diwliid (Spld (515 (w0 p3) o yd Caddls —Y Jgo

Concentration

Film of nanosilver Solubility (%)
(ppm)

Starch 0 35.48+0.68°
starch 250 36.03+0.61°
Starch 500 36.39+0.80°
Chitosan 0 23.510.70b
Chitosan 250 23.99+0.63"
Chitosan 500 24.35+0.78°

S 19 o0 S ¢ lie dlge slud 4 e (gla 4iiSTy
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Concentration

Film of nanosilver Sweling (%)
(ppm)
Starch 0 106.518.48b
Starch 250 115.146.64°
Starch 500 120.85:7.28°
Chitosan 0 228.7545.30°
Chitosan 250 237.65%4.59°
Chitosan 500 242.1546.01°

25b oo Ianigas 7 A grhauw 53 (s ylal o gine OS] Sg3g o1imd Ui ogliste SagS gy

Ol39%5 9 wulls (Wpbd (g1, (g.mm/kPa.m™h) O by 4 Comd (5 ydy3985 —£ oo
0,85 03 93l cAliBeo pdlie (gols

Concentration

Water vapor Permeability

Film of n(a;';)rs:;ver (g.mm/kPa.mZ.h)
Starch 0 0.86::0.08d
Starch 250 1.6£0.1°
Starch 500 1.9240.06"

Chitosan 0 0.36:0.08f
Chitosan 250 0.5940.12°
Chitosan 500 0.8110.04d

Al o Wdiges oy AW o )3 (oylol I me MBS 3939 oaimd L5 cglisie S8 gy

0> $U jlude al 38 L g 5,8 Iy Gialjdl olid & o) 93U
2 &Sl dobl Wgy pl O+ ppmM 4 YO ppm
)90 23 &S Srpe 3 398 1 dre il atelis 550
sbodiged (olod (ly g0 I gne Gl (598 Wk
00§l 938 b (S)b adlai > Jobo sbjl (g0l 3,50

el (y903] -
c g (ligS 5 atulds slapld (SO ol
g (oS Cuoglan ol 0,8 gl O+ ppm 4 YO- «
Sy ol sdel £ Jous o (SHb deis o Jsb obsjl
P98 b (S Cooglio (905l 3)90 (gladiges (olos
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Loy o) b ORIl )bl ©ogo a old 4 o)
L9y cpl O+ PPM & Y- PPM 5l 0,3 6l Jlade ol 3l
L8l doldl
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Gird B e Jeole S Sl e ol ST
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Color Parameters

Film Concentration
of nanosilver L* a* b* Yl wi AE
(ppm)

Starch 0 47.430.09° 0.6240.1° -0.77£0.05° 6.47:0.6° 22.18+0.31°

Starch 250 46.51:033" 1.25:0.14° 0.86£0.1° 12.28:0.18° 8:0.27° 2.08:0.17°

Starch 500 44.0920.07° 1.7:0.07° 1.0840.07° 13.75:0.63° 5.02:0.24° 4.20:0.41°
Chitosan 0 46.2540.27° 0.31:0.11° 1.2040.02° 12.24:0.8° 6.13+0.86°
Chitosan 250 44.3840.16° 1.16+0.06° 2.55:0.07 17.23:0.46° -8.22+0.53° 2.72:0.4°
Chitosan 500 42.35:0.33° 2.29+0.22° 3.50£0.42° 23.77:0.81° -19.9840.26' 5.3:0.28°

.Lol;u,o LQA.:?N O Z 0 Cjaw 2 LS)L"—‘ )lbw A dg>g o4 ul.m) uslﬂ.}‘.a &9{ d9)>-§\‘

Gl )39y Al gLk (5l (wo,y3) (5,4 dlalls 13 Job 3bdjl o (JKwl Ke) (cuiuisS Coogliio —1 Jgu
5,85 8,3 53l (PpM) Aliseo y3lie

Tensile Test
Film Concentration
of nanosilver Tensile Strenghth Elongtion at Break
(ppm) (Mpa) (%)
Starch o 2.69+0.02° 29.79+0.57°
Starch 250 3181’007d 330t140d
Starch 500 3.86£0.00° 36.17+0.60°
Chitosan 0 20.53+0.74° 32.0+2.80%¢
Chitosan 250 23.56+0.70° 44.250.56°
Chitosan 500 262511706 5019i0553
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