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Figure 1- Showing a three-dimensional diagram of the simultaneous effect of independent
variables on the density of films
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Table 1- Analysis of variance of data obtained from color test (L, a, b)

Model 9 <0.0001 <0.0001 <0.0001

A- Soy Protein (%) 1 <0.0001 0.3842 0.0020

B- Glycerol (%) 1 <0.0001 0.0188 0.0019

C- Ziziphoria Essence (%) 1 <0.0001 0.0418 0.3419
AB 1 <0.0001 0.0002 <0.0001

AC 1 0.0303 0.1222 0.0462

BC 1 0.3174 1.0000 0.0054

A? 1 0.0021 0.9800 <0.0001

B2 1 0.0002 0.0038 0.0003

C? 1 <0.0001 0.0171 0.3035
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Table 2- Analysis of variance of data obtained from density test
Model 2.145x10° 9 <0.0001
A- Soy Protein (%) 24632.03 1 <0.0001
B- Glycerol (%) 22681.660 1 <0.0001
C- Ziziphoria Essence (%) 1819.10 1 0.0.642
AB 186.89 1 0.5200
AC 489.11 1 0.3061
BC 57.79 1 0.7185
A? 4391.66 1 0.0090
B2 20221.99 1 <0.0001
C? 2438.80 1 0.0368
Lack of fit 0.3028 Mean 1113.92
R — Sqaured 0.9808 Adj — R —sqaured 0.9635
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Table 3- Analysis of variance of data obtained from tensile strength test

Model 72.93

9 <0.0001
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Figure 3- Showing a three-dimensional diagram of the simultaneous effect of independent
variables on the tensile strength of an oral film
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Table 4 - The domain used to optimize the process and the optimization response by the
software
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Figure 5- FTIR test performed on the optimal oral film
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Today, the production of edible and biodegradable films is one of the
growing technologies in advanced societies. The use of these coatings is due
to the replacement with polymeric materials and increasing the storage time
of food. The main purpose of this study was to produce an edible film of
soybeans protein isolate (3 to 7%), glycerol (1 to 3%) and Ziziphorpa
capitata essential oil (0 to 1%) in order to create better taste and
antimicrobial properties. After preparing the film, the physicochemical and
mechanical properties of the film (thickness, density, solubility in water and
acid, water vapor permeability, transparency, color changes, elongation
percentage and tensile strength) were evaluated. After performing the above
tests and investigating the effects of independent variables on the dependent
variables, the oral film formulation was optimized. The results showed that
the optimal formula can be achieved by using 3.54% soy protein isolate, 1%

glycerol and 1% cactus essential oil at the level of desirability of 0.624.
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