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Table 1. effect of nanoparticles on mechanical properties of combine film

K S Jss » 5“:» S &fcsf")yl‘:? A3 C s
(I S (IS &) > PN
(Young's modulus (Percent (Tensile strength (1€ percentage (Nano
GP)) elongation at (MPa)) of nano compound)
break (%)) compound)
0.084 + 0.012" 21.0+1.0° 5.75+0.44"° 0 -
0.117 = 0.010° 195+12°¢ 6.00+0.39° 1 oSl
0.137 + o.oo7‘; 14.4 + 1.7:‘ 8.15+0.45 CD 3 (Ndfv}g?(iﬂél)ca
0.177 + 0.018 9.0+ 2.9 10.32+0.81 5
0.084+0.0127 21.0+1.0° 5.75 + 0.447 0
0.104 + 0.008"° 19.9+1.8° 5.95+0.172 0.5 o $b
0.115+0.015° 17.1+0.9° 7.04+0.33° 0.75 (Nanoclay)
d a c Y,
0.145+0.011 143+ 1.4 9.54 +0.75 1

Al Aoz 0 ezt s 3 s sxe Ol Sily Ogiw s oY Gy s Gl
*Values with different superscript letters in a given column are significantly different (P< 0.05)

Wlsl s b e as (PNAW) IS a3 1) 6y AenST 3 50 (6 503 Oliioes
sk e il das e o3l (Sl s L b aks i ksl sl 0L s s S
Sl o S o it ek Sl 4 ) ST D3 SU s 4 el (55 5
L 2ols 1) (SAiS Ol op 505 (6 ST 5l 0diS 1y 308 g0 i amlS gt 5 3
b ol b POt 8 3 s g fled 5l 58 S g S b b e
O 35l g 5oml i8S Lol Jools o Sle a3 5 axils

S ol sbar e S5 ol 5 SO ol Sl Jeol slaeals Koo b S|
LS S e iy 2alS Ll b Ol 50 DS 5 clale il LS e S |
(18) S o SaS gl Sl @ 5 0303 2alS |, Lol (s dyoilanil Laaks by Olsen

00


http://www.sid.ir

Ol)Sen g olblb ouils (el

Sl e 2l e oS (b Ol (58 J RS 10T Sl 4 S (5 2358
T e 5 gl Sl s by JUES el 4 S se (svaten S &S Sl .(10)
St b paniins LS da o s (620030580 oot (1)) 550 akilesy Bl a0 L (gkuatnn
e 5 g5 ek S o3>0 5 Al b Ladl edas 1S5 LS 5 055 5,50 L sl
@Lﬂ Sl e s ble ol 5 5 e L sl cvfs)jﬁ-djj;\ét» Sy sl g5l
LSIg3 5 oy S 058l ol el LY S s Ol b 4 6 p b el 51 Lol
Sl ek ol STl i3k el e OLSLISLIS /05Y5 (b 4 0yl
by sl c el el o s b e lie s (D13 50 5 e e slie 4 Ol 0
soul 1y OF Gl sS0se 08 (Sl oonditoms b (S ot (S oLde St 55 (35U 53 51 Ll
ks Jde alal 015 e L 3 50 L ol aseal oS 5 slagdd 53 3585 alS ) S
.(\\):\:C:;jwjﬁb;u:%t;uwc(\‘\'\w

el cdillas i Slalles 5l Lol @upgbuwdﬁgsﬁ S ol s e lis
o iliies gla e b4 g5, AenSTH0 il Rl &S Wy OlES Olaiss cpl LV 5 V0)
L dedsze o b s Jb lalias S35l 5 b slol s S OF Jle sl 5 aals
OV &S o Jame v a1y T L Cush (5 o ol a4 53 o8 Lles o

L

Fish 0.5 ‘\IC+ 0 75 I\C+ l NC+ I NS+ 3 NS+ 5 NS+
latintkC G Composite Composite

Fnlm Type ok

7

WVP [g.m/(m%s.Pa)x 10'7]
[ ] L - w o

o

5 5L oglins et s b OLS1SLIST Y5 o Ol Sl 4 g pdd sl - K
Al e Ao s 0 L] CE”‘ 03 13 e 3D Sile Ot s oY Gy 5 s
Figure 3. Water vapor permeability of gelatin/k-carrageenan film with different percentage of
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Abstract

Background and objectives: In recent years, application of biodegradable films
for coating has been taken into account for better preservation and increase the
visual appearance of food products has been. The purpose of this study was to
investigate the effects of nano-clay and x-Carrageenan on the mechanical
properties, permeability to water vapor and oxygen of gelatin cold water fish films.
Materials and methods: In this study, films of cold water fish gelatin and «-
Carrageenan (0.5%) and nano clay (zero, 0.5, 0.75 and 1%) were prepared by using
casting.

Results: Mechanical tests of bio-nanocomposite films increased tensile strength
and percent elongation decreases due to the increased concentration of
nanoparticles. Permeability to water vapor and oxygen, with increasing
nanoparticles significantly reduced (P<0.05).

Conclusion: According to investigations, nano-clay had the ability to improve the
basic properties of gelatin films of cold water fish and so, can be used as edible
coatings for food packaging and agricultural products.
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