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1. Composite Films
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Table 1 Analysis of variance (ANOVA) response surface niodedels

source model Mean Standard R? R?-adj
Deviation
Solubility in water WaterSo lub ifty = 42.83 ~1.038, =0.74x, 30.98 0.48 0.98 0.969

-0.31x, —0.176 x; + 0.094 x,x,
o ) AcidSolb ility =35.70 -1 58x, +2.87x +
Solubility in acid . ) 38.57 0.50 0.98 0.97
2.57x +0.67x3 +0.57xx, +0.65xx,
. . Oilpermeability =0.206—0.018x +0.047x,
Permeability to oil 0.15 0.01 0.99 0.98
—0.018x, —0.0025x] —0.0015x,x,
Hardness =19.24-037x +2.001x, - 7.85x, —0.095x +0.86x]
Hardness 9.19 0.48 0.98 0.96

=0.122xx, +0.335x,x, - 0.138x, x;
Friability Friability = 3.68—0.33x, —0.97x, — 0452 —0.15x,%, 3..45 0.14 0.97 0.95

Flavour Flavour=3.5-098x, - 0.17x, =043 -0.28x3 +0.17¢ 3.23 0.15 0.98 0.96

Overaldcceptan co= 458 -0.0098x, -0.101x, +0.134x, - 0016 ~0.0102

total acceptance
P +0.202xx, - 0.016x,x,

3.61 0.072 0.99 0.98

Table 2 Analysis of variance (ANOVA) response surface model

Hardness Permez?\blhty Splubl!lty Solublllty
to oil in acid in water
Sum of Sum of Sum of Sum of
source P-value P-value P-value P-value
squares squares squares squares
Model 132/97 <0.0001 0/097 <0.0001 173/32 <t/ 238.81 <0.0001
Soy proteimA
; 2/54 0.0105 0/072 <0.0001 - - 39.32 <0.0001
(isolate
( BeeswayB 33/97 <0.0001 0/0038 <0.0001 - - 67.76 <0.0001
Corn starchC
( 1/14 0. 063 0/013 <0.0001 24/96 <0/0001 26.67 <0.0001
A2 - - - - 22/62  <0/0001 - -
B2 4/38 0.0020 0/0047 <0.0001 18/14 <0/0001 - -
c? 38/21 <0.0001 - - 1/23 0/0608 2/50 0/0022
AB 13/21  <0.0001 0/0021 0/0003 2/64 0/010 - -
AC 32/32  <0.0001 - - 3/38 0/0047 2.57 0/020
BC 7149 0/0003 - - - - - -
Lack of fit 2137 0/1007 0/0012 0/098 3/28 0/078 1/51 0/613
Pure error 0/58 - 0/00011 - 0/51 - 0/99 -

YoV
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Continued Table 2 Analysis of variance (ANOVA) response surface model

total

Friability Flavour
acceptance
Sum of Sum of Sum of
source P-value P-value P-value
squares squares squares
Model 5.20 <0,0001 11.69 <0.0001 11.37 <0.0001
Soy protein isolatg/Al) 0.55 <0.0001 1.09 <0.0001 9.60 <0.0001
BeeswaxB) 3.84 0.0017 9.41 <0.0001 0.29 0. 0017
Corn starch(C) 0.036 0.022 - - - -
A? 0.072 0.0031 - - 0.51 0.0001
B2 0.050 0.0096 1.01 <0.0001 0.22 0.0045
c? - - - - 0.078 0.063
AB 0.56 <0.0001 - - - -
AC - - 0.18 0.012 - -
BC 0.10 0.0009 - - - -
Lack of fit 0.050 0.147 0.30 0.807 0.15 0.673
Pure error 0.013 - 0.04 - 0.12 -

Beeswax (gr)

Wter sdutility (29

10.00 9.00

SPI (gr)

Fig 1 Response surface for the effect of (a) Soy praseitate and Beeswax (Corn starctgs, and (b) Beeswax
and Corn starch (Soy protein isolategs) on Edible containers solubility in water
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Fig 2 Response surface for the effect of (a) Soy prageitate and Corn starch (Beeswaxagr), and (b) Beeswax
and Soy protein isolate (Corn starch =3gr) on Eddantainers Solubility in acid
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Table 3 Optimization and verification of results

Independent . . Optimal
. manimum maximum
variable value

Spy protein 9 7/98

isolate(gr)
Beeswax(gr) 3 10 6/58

Corn
starch(gr) 2 6 6
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Without doubt environmental pollution is one of thest important concerns of societies around the
world. The aim of this study was evaluation makirigedible containers suitable for food packagind an
the effect of the concentration of isolated soytgirg corn starch and beeswax on some features
mechanical, chemical food containers includinguisitity in water, soluble in acid, permeability &dl,
texture and sensory evaluation With the help otreéicomposite design, Formulation optimization was
performed.Therefore, levels of soy protein isofa89gr ), corn starch ( 2-6gr ) and beeswax ( §r10

on characteristics of the food containers were éxadn The results indicated that an increasinchen t
amount of isolated soy protein decreases the gatability, permeability to oil and total acceptarend
increased the firmness (p<0/01). Increasing the uanof beeswax decreased water solubility, total
acceptance , oil permeability and firmness Anddased solubility in acid (p<0/01). with increasing
the amount of corn starch, decreased solubilityater, soluble in acid, oil permeability And incsed
total acceptance (p<0/01).The results showed tiatoptimal formulation was more desirable at high
levels of isolated soy protein, corn starch andstva@ And The best formulation was containing 7/28 g
soy protein isolate, 6 gr corn starch and 6/85egskvax.

Key words. Beeswax, Corn starch, Edible containers, Responstacg® Methodology, Soy protein
isolate
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