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Tablel. Analysis of variance (ANOVA) response surface model to measure the water- solubility of edible film
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A = Grass pea protein isolate concentration (%)

B = Glycerol concentration (%)

C = Acid oleic concentration (%)
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Fig. 1. Three-dimensional plot of the percentage of grasspea protein isolate and glycerol (A) and the percentage
of grasspea protein isolates and oleic acid (B) on water-solubility of edible films.
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Table2. Analysis of variance (ANOVA) response surface model to measure the acid - solubility of edible film

P jlaio o5 az s

lay yo £ 9oz &

P - Value df Sum of Square Source

0<0.0001" 9 1925.25 Jow

0<0.0001" 1 989.03 (A) (2o,0) 5 cpusigp algpl cdale
0.0029™ 1 202.41 (B) (0o,3) JgpmedS ilile
0.0201" 1 100.49 (C) (ao,3) Syl sl ilale
0.0142° 1 115.96 (A?) 15 i dlgil cdalé pos az 0 o )le
0.0184" 1 104.23 (B?) JgyasdS clale pos a0 &)l
0.4734™ 1 7.32 (C?) Stdgl s cale poo a5 & le
0.0002" 1 449.40 (AB) Jo S cdale x 15 o559, dlgil cdale
0.3569™ 1 12.30 (AC) Syl ol clale X L5 5y algil cilale
0.7748™ 1 1.14 (BC) Syl sl e X g o8 il

0=0.01 50=0.05 glaw 15 Jlo sre g o cre jué o ja 3 o NS
ns: Non-significant, *and **: Significant at a= 0.05 & a= 0.01, respectively.

A = Grass pea protein isolate consentration (%)

Solubility in HCI

C: Oleic acid (%) A: Protein (%)

000 200

B = Glycerol consentration (%)

Solubllity in HCI

C = Acid oleic consentration (%)

B: Glycerol (%) A: Protein (%)

0w zoo

9 HS uiigp Aol oo g () JgpmdS oo g Jl5 uiig y Aol o jo o 99 Glojod T (guay duw 10500 (i b T S

Sig? whed dal )3 Jolomo Slgo 595 2 (@) 1S5l sl
Fig. 2. Three-dimensional plot of the percentage of grasspea protein isolate and glycerol (A) and the percentage of
grasspea protein isolates and oleic acid (B) on acid-solubility of edible films
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Table 3. Analysis of variance response surface model to measure the water vapor permeability of edible film
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Fig. 3. Three-dimensional plot of the percentage of grasspea protein isolate and glycerol (A) and the percentage of
grasspea protein isolates and oleic acid (B) on the water vapor permeability of edible films
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Fig. 3. Three-dimensional plot of the percentage of grasspea protein isolate and glycerol (A) and the percentage of
grasspea protein isolates and oleic acid (B) on the oxygen permeability of edible films
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Table4. Analysis of variance response surface model to measure the oxygen permeability of edible film
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Abstract

Legumes are rich sources of protein and consider a good alternative to make a protein
films._In this study, central composite design to investigate the simultaneously effect of
the grasspea protein isolates (2 - 10 percent), glycerol (0.5 - 7%) and oleic acid (0 - 2%)
on properties of edible films made from grasspea protein isolates, such as thickness,
density, percentage of solubility in water, acid and alkaline, and permeability to water
vapor and oxygen were used. The result shows that increasing protein and glycerol
concentrations were significantly increased water vapor permeability and increasing in
concentrations of oleic acid decreased it signifcantly. Solubility in water and acid by
increasing the protein content decreased and with increasing glycerol and oleic acid
increased (P<0.05). Optimization results of edible films made from green pea protein
isolates showed that for an optimal ﬁlm that have minimum thickness with 0.087 mm,
minimum equal dens1ty 697.486 (kg.m™), Least equal to the water vapor permeablhty
1.42x 107 (g m”.pa’s"), least permeability to oxygen (peroxide value), equivalent to
24.72, maximum solubility in water and acid, respectively, 53.52% and 46.64 percent,
Parameters the green pea protein isolate concentration 2.46 percent, glycerol
concentration 0.5 percent and oleic acid concentration had to 0.087 percent.

Key words: Edible film, Protein isolate, Grass pea, Physicochemical and barrier
properties, Response surface methodology

* Corresponding Author: ¢ milani81@yahoo.com, 05138810109
\O-



