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1. biodegradable
2. coatings

3. edible film

4. compost

5. biomass
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1. anhydrous milk fat
2. candelilla wax

3. lecithin

4. oleic acid
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1. thickness
2. water vapor permeability
3. desiccant method
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3. moisture content
4. opacity

5. tensile strengh
6. elongation
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2 .water solubility
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Table 1 Comparing the mean values (standard deviation) of water vapor permeability in different
concentration of Oleic Acid in edible films based on wild pistachio (baneh ) protein.

OA Concentration

Level of Significance

Protein %w/w (mmg/m*dkpa)
0 25.99+0.39 2
2 20.33+0.50 °
4 1477+ 1.47° < 0.001
6 12.90+0.89 ¢

Different letters within a column indicate significant differences among concentrations
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Table 2 Physical properties of edible films
based on wild pistachio (baneh) protein
emulsified with various concentrations of oleic

acid.
Concgl?ra tion Moisture Moisture
1 0, 0,
wiw %Protein Absorption(%) content(%)
0 156.33+21.82%  43.16+3.07°
2 90.84+16.17°  37.10+1.34°
4 71.53+1.85%¢  34.01+0.58 ¢
6 63.114£2.64 ¢ 32.92+0.279

1. tortuosity factor
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Fig 1 Mechanical properties: (A) TS: tensile strength (B) Elongation for emulsified edible films based on wild
pistachio protein and different concentration of Oleic acid. The concentrations are based on pistachio (baneh) content.

Sy 9dS =0-Y
Sole ban g ol ol )5 lde WIS e DS el
53 e Sy (oS el gl OLE ) (s ats
@S 5,8 4 Ll e 48 LBl 0 (g ey Ees
sl oL AS S e g an O g 555
cmé_b);gﬁ%_wuéuMurugw@)rJ}ﬁ\
OLa |y oy 9aS BLad 5l gyls me OV 5 8 Vsl
e ohad b ol Sl Ll Y il s Ll s

LEA] 555 Ll me

wn
L

—

~
.

<
<«

Opacity (AV.n)
ro

—_—
L

=)

0 2 4 6
OA Concentration (% ww/)

Fig 2 the effect of different concentration of oleic
acid in edible films based on wild pistachio protein on
opacity. The concentration is based on wild pistachio

content.

Cel 6 s Jsles & placd gl 5 o Aol 03558
o)".l._'»‘ u:..ALS [ VA Qj:..n‘):.’jj».h 9 ol Qj:a».sjﬁ\ )l};i\
PSS SLd g sl ax 8 Ld e Oaed ol LS

.Jéjj&j@url:ﬁ&)}abﬁa.&g\ﬁ%b)j} J...I:L»



(80) iy Ay 85 S Al 2 Sl sl Gl o e

550.

[13] Chick J, Ustunol Z (1998) Mechanical and
Barrier Properties of Lactic Acid and Rennet
Precipitated Casein(1Based Edible Films. J
Food Sci 63:1024-1027.

[14] Banerjee R, Chen H (1995) Functional
properties of edible films using whey protein
concentrate. J Dairy Sci 78:1673—1683.

[15] Mohajer S, Rezaei M, Hosseini SF (2017)
Physico-chemical and microstructural
properties of fish gelatin/agar bio-based blend
films. Carbohydr Polym 157:784-793.

[16] Lim L-T, Mine Y, Tung MA (1998)
Transglutaminase cross-linked egg white
protein films: tensile properties and oxygen
permeability. J Agric Food Chem 46:4022—
40209.

[17] Galus S, Kadzinska J (2016) Whey protein
edible films modified with almond and walnut
oils. Food Hydrocoll 52:78-86.

[18] Shi W, Dumont M-J (2014) Processing and
physical properties of canola protein isolate-
based films. Ind Crops Prod 52:269-277.

[19] Chick J, Hernandez RJ (2002) Physical,
Thermal, and Barrier Characterization of
Casein/ |Wax[1Based Edible Films. J Food Sci
67:1073-1079.

[20] Shellhammer TH, Krochta JM (1997) Whey
protein emulsion film performance as affected
by lipid type and amount. J Food Sci 62:390-
394.

[21] Avena,Bustillos RJ, Krochta JM (1993)
Water Vapor Permeability of Caseinate,Based
Edible Films as Affected by pH, Calcium
Crosslinking and Lipid Content. J Food Sci
58:904-907.

[22] Zahedi Y, Ghanbarzadeh B, Sedaghat N
(2010) Physical properties of edible emulsified
films based on pistachio globulin protein and
fatty acids. J Food Eng 100:102—-108.

[23] Ghanbarzadeh B, Almasi H, Zahedi Y
(1999) Edible biodegradable biopolymers in
food and drug packaging. Ghanbarzadeh, B.,
Almasi, H., & Zahedi, Y., Tehran

[24] Debeaufort F, Voilley A (1995) Effect of
surfactants and drying rate on barrier
properties of emulsified edible films. Int J food
Sci Technol 30:183-190.

[25] Kowalczyk D, Gustaw W, Zicba E, et al
(2016)  Microstructure  and  functional
properties of sorbitol-plasticized pea protein
isolate emulsion films: Effect of lipid type and
concentration. Food Hydrocoll 60:353—-363.

[26] Ma W, Tang C-H, Yin S-W, et al (2012)
Characterization of gelatin-based edible films

YYY

CLA -0

[1] Krochta JM (2002) Proteins as raw materials
for films and coatings: definitions, current
status, and opportunities. In A. Gennadios
(Ed.), Protein-based Film coatings, 1-41,
London New York: CRC PRESS.

[2] Siracusa V, Rocculi P, Romani S, Dalla Rosa
M (2008) Biodegradable polymers for food
packaging: a review. Trends Food Sci Technol,
19:634—643.

[3] Ebrahimi SE, Koocheki A, Milani E,
Mohebbi M (2016) Interactions between
Lepidium perfoliatum seed gum-—Grass pea
(Lathyrus sativus) protein isolate in composite
biodegradable film. Food Hydrocoll 54:302-
314.

[4] Barreto PLM, Pires ATN, Soldi V (2003)
Thermal degradation of edible films based on
milk proteins and gelatin in inert atmosphere.
Polym Degrad Stab 79:147-152.

[5] Gontard N, Guilbert S (1994) Bio-packaging:
technology and properties of edible and/or
biodegradable material of agricultural origin.
In: Food Packag. Preserv. Springer, pp 159-
181

[6] Perez-Gago MB, Krochta JM (2000) Drying
temperature effect on water vapor permeability
and mechanical properties of whey protein-
lipid emulsion films. J Agric Food Chem
48:2687-2692.

[7] Landry J, Delhaye S, Damerval C (2002)
Comparative efficiencies of isopropyl and tert-
butyl alcohols for extracting zeins from maize
endosperm. J Agric Food Chem 50:4131-
4134.

[8] Parris N, Coffin DR (1997) Composition
factors affecting the water vapor permeability
and tensile properties of hydrophilic zein films.
J Agric Food Chem 45:1596—-1599.

[9] Ali Y, Ghorpade VM, Hanna MA (1997)
Properties of thermally-treated wheat gluten
films. Ind Crops Prod 6:177—-184.

[10] Kayserilioglu BS, Bakir U, Yilmaz L,
Akkas N (2003) Drying temperature and
relative humidity effects on wheat gluten film
properties. J Agric Food Chem 51:964-968.

[11] Park SK, Hettiarachchy NS, Were L (2000)
Degradation behavior of soy protein-wheat
gluten films in simulated soil conditions. J
Agric Food Chem 48:3027-3031.

[12] Longares A, Monahan FJ, O’riordan ED,
O’sullivan M (2004) Physical properties and
sensory evaluation of WPI films of varying
thickness. LWT-Food Sci Technol 37:545-



\VC\VJQJL\O 093 Av o)Lq.....'Z

Emerg Technol 11:503-510.

[38] Hagenmaier RD, Shaw PE (1990) Moisture
permeability of edible films made with fatty
acid and hydroxypropyl methyl cellulose. J
Agric Food Chem 38:1799-1803.

[39] Vargas M, Albors A, Chiralt A,
Gonzalez-Martinez C (2009) Characterization
of chitosan—oleic acid composite films. Food
Hydrocoll 23:536-547.

[40] Su J-F, Huang Z, Yuan X-Y, et al (2010)
Structure and properties of carboxymethyl
cellulose/soy protein isolate blend edible films
crosslinked by Maillard reactions. Carbohydr
Polym 79:145-153.

[41] Rocca-Smith JR, Marcuzzo E, Karbowiak
T, et al (2016) Effect of lipid incorporation on
functional properties of wheat gluten based
edible films. J Cereal Sci 69:275-282.

[42] Fatemi, H. (2008). Food Chemistry. (1th
ed). Tehran: EA Publishing Inc.

[43] Fabra MJ, Jiménez A, Atarés L, et al (2009)
Effect of fatty acids and beeswax addition on
properties of sodium caseinate dispersions and
films. Biomacromolecules 10:1500-1507.

[44] Hosseini SF, Rezaei M, Zandi M, Ghavi FF
(2013) Preparation and functional properties of
fish gelatin—chitosan blend edible films. Food
Chem 136:1490-1495.

[45] Ryan M, McEvoy E, Duignan S, et al
(2008) Thermal stability of soy protein isolate
and hydrolysate ingredients. Food Chem
108:503-510.

[46] Carpiné D, Dagostin JLA, de Andrade EF,
et al (2016) Effect of the natural surfactant
Yucca schidigera extract on the properties of
biodegradable emulsified films produced from
soy protein isolate and coconut oil. Ind Crops
Prod 83:364-371.

[47] Smith, S.A., Bakker, M., (Ed.), The Wiley
Encyclopedia of Packaging Technology,

John Wiley & Sons, New York, 1986, pp. 514—
523.

[48] Villalobos R, Chanona J, Hernandez P, et al
(2005)  Gloss and  transparency  of
hydroxypropyl methylcellulose films
containing surfactants as affected by their
microstructure. Food Hydrocoll 19:53-61.

[49] Pérez-Gago MB, Krochta JM (2001) Lipid
particle size effect on water vapor permeability
and  mechanical properties of  whey
protein/beeswax emulsion films. J Agric Food
Chem 49:996-1002.

Y'Y

incorporated with olive oil. Food Res Int
49:572-579.

[27] Jongjareonrak A, Benjakul S, Visessanguan
W, Tanaka M (2006) Fatty acids and their
sucrose esters affect the properties of fish skin
gelatin-based film. Eur Food Res Technol
222:650-657.

[28] Fattahi M (1999) Environmental impacts
caused by the improper operation of the
vegetation. Articles National Plant Protection
Conference oaks and mastics in the Zagros.
Res Inst For Rangelands 15-17.

[29] Fabra MJ, Talens P, Chiralt A (2008)
Tensile  properties and  water  vapor
permeability of sodium caseinate films
containing oleic acid-beeswax mixtures. J
Food Eng 85:393—400.

[30] ASTM. (2000). Standard method for water
Vapor transmission of materials. In
Designation E96-00). Philadelphia: American
Society for Testing and Materials.

[31] Angles MN, Dufresne A (2000) Plasticized
starch/tunicin  whiskers nanocomposites. 1.
Structural analysis. Macromolecules 33:8344—
8353.

[32] Gontard N, Duchez C, CUQ J, GUILBERT
S (1994) Edible composite films of wheat
gluten and lipids: water vapour permeability
and other physical properties. Int J food Sci
Technol 29:39-50.

[33] Guo J, Ge L, Li X, et al (2014) Periodate
oxidation of xanthan gum and its crosslinking
effects on gelatin-based edible films. Food
Hydrocoll 39:243-250.

[34] ASTM. (2002). Standard method for
Tensile Properties of Thin Plastic Sheeting. In
In Annual Book of ASTM Standards,
Designation D882-02). philadelphia: American
Society for Testing and Materials.

[35] Ghasemlou M, Khodaiyan F, Oromichie A,
Yarmand MS (2011) Characterization of edible
emulsified films with low affinity to water
based on kefiran and oleic acid. Int J Biol
Macromol 49:378-384.

[36] Jahanbazy Gojani H, Iranmanesh Y,
Naghavi H (2012) Economic Value of
Pistachio (Pistacia Mutica) Meal and ITS
USING ON Feeding of Herbivorous Animals.
Int J Sci Nat 3(1):73-77.

[37] Kokoszka S, Debeaufort F, Hambleton A, et
al (2010) Protein and glycerol contents affect
physico-chemical properties of soy protein
isolate-based edible films. Innov Food Sci



JEST No. 80, Vol. 15, Oct 2018 ABSTRACT

Production and physical evaluation of an emulsified edible films
based on wild pistachio (Baneh) protein with oleic acid

Toghi-Eshghi, B. ', Sedaghat, S. ¥, Taghizadeh, M. *

1. M.Sc. Student, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University of
Mashhad, Mashhad, Iran
2. Assistant professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi
University of Mashhad, Mashhad, Iran
3. Associated professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi
University of Mashhad, Mashhad, Iran

(Received: 2016/11/30 Accepted:2017/01/31)

With the increasing trends of global population growth and concerns about limited resources and
environmental pollution that caused by their stability and lack of decomposition of synthetic polymers,
use of renewable resources to produce biodegradable films that can improve product quality and
reduce waste disposal problems are being explored. In this study, an emulsified edible films based on
protein extracted from wild pistachio meal (6 grams per 100 mL), oleic acid (C18: 1) (2, 4 and 6% w /
w protein) and glycerol as plasticizer, the ratio of 1: 0.3 protein and the addition of emulsifiers and
homogenizer to reduce the water vapor permeability (WVP) was developed and improved physical
properties. Impact of different concentrations of oleic acid was conducted by examining physical
characteristics. The water vapor permeability (WVP) of emulsion films decreased from g.mm/m2dKpa
25.99 to 12.90 as a result of increasing the amount of fatty acid. The Moisture content and moisture
absorption of emulsion films decreased significantly (001/0 P <) with increasing concentrations of
oleic acid (OA). Tensile strength (TS) was decreased significantly from 20/10 to 50/2 MPa in Baneh-
protein based emulsified edible film. Elongation (E) of control film indicated a significant increase
from 82/20% to 71/48% and then the downward trend was observed with increasing the oleic acid
concentration. Opacity as undesirable sensory characteristic, increased in the protein film by
increasing concentrations of the fatty acid.

Kewords: Emulsified edible film, Protein film, Wild pistachio protein, Baneh, oleic acid
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