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2. Scanning Electron Microscop(SEM)
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Table 2 Colorimetric results of nano composite Films

Nano-clay  essansiol L* a* b* AE WI C*

0/75 250 77/5a+1/12 -4/38a+0/34 26/53a+0/91 83/54a+0/54 64/94a+0/24 26/88a+0/44

1/5 250 85/2b+1/64 -5/98b+0/17 34/69b+0/54  92/18b+0/88  61/81b+0/97 35/20b+0/61
0 250 77/8agx1/2 -1/69¢+0/24 15/22¢+0/87 62/69¢£1/29 57/92¢£1/52 15/31 c£0/52

1 250 80/2g+1/53 -5/51d+0/49 23/29d+0/79  83/69act1/16  65/03d+0/71 28/93 acl/11
0/75 250 77/8ac+1/49 -4/6ade+0/46 26/87e+0/92  82/43ac+0/89  64/84ad+1/23 27/26 d+1/49
0/75 250 79/9ac+1/23 -4/78ade+0/4 26/83a+0/73 84/42a+0/59  66/14ad+0/74 27/25 c+£0/84
0/75 0 76/8a+1/54 -4/2e+0/54 27/69a+0/1 81/74c£1/04  63/63adt1/15 28/00 ad+0/54
1 500 82/4c£1/23 -5/6bd+0/23 24/78a+0/83 86/22ex1/23  65/80ad+1/23 28/40 ££0/53
0/75 500 70/5e+0/98 -4/81ade+0/69 28/06a+1/07 76/03f£0/94  59/00ad+0/84 28/46 £f1/07

0/75 250 77/2b+1/09 -4/24e+0/59 26/47a+0/93 81/72¢+0/79  64/81ad+1/20 26/80 b+1/1
0/75 250 77/5ac+1/53 -4/48ae+0/51 26/56a+0/73  82/04act1/25  64/90ad+0/95 26/93 ad+0/79

0 0 58/3f£1/62 -1/42¢+0/1 14/35¢+0/39 60/05¢£1/36 55/88££1/03 14/42b+0/1

£0)
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Fig 8 The simultaneous effect of the concentration
of nano clay(A) and balsam essential 0il(B) on the
film
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The increasing environmental problems caused by synthetic polymers used in food packaging
demonstrate the need for extensive research into the development of biodegradable packaging The

aim of this study was to investigate the effect of adding clay nanoparticles to sodium caseinate biofilm
as a factor enhancing its properties. For this purpose, composite films based on caseinat sodium with
0 to 1.5% nanoclay and 0 to 500 ppm Echinophora platyloba essential oil. The effects of nanoclay
and essential oil on surface properties, transparency, mechanical properties, water vapor permeability
and antioxidant properties were studied. The results showed that the addition of nanoclay has
improved the mechanical properties of composites. In this regard, films made of 75 % of nanoclay
have the highest tensile strength. The film containing 25% of nanoclay had the highest percentage of
clongation at break point. The study of the microstructure of the film shows that the addition of
nanoclay reduced the permeability of films to water vapor and also reduced the density of films and
Causing their surface to become uneven. The compatibility of Echinophora Platyloba Essential Oil
with caseinat sodium also produced satisfactory results in order to produce an active film of
bionanocomposite. The film containing 500 ppm of essential oil showed an antioxidant activity of
78%. Overall, The results showed that nanoclay can have positive effects on the physical properties of
sodium caseinate and help to improve its properties.

Keywords: Echinophora Platyloba Essential Oil, Bio-nanocomposite film, Sodium caseinate.
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