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2 .Oxygen radical absorbing capacity
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Figure 1- FT-IR spectra of pure sesame protein isolate film (SPI) and active films containing sesame cake extract
at concentrations of 3% (SCE-3), 5% (SCE-5) and 7% (SCE-7)
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Figure 2- XRD patterns of pure sesame protein isolate film (SPI) and active films containing sesame cake extract
at concentrations of 3% (SCE-3), 5% (SCE-5) and 7% (SCE-7)
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Figure 3- FE-SEM images of surface of pure sesame protein isolate film (SP1) and active films containing sesame
cake extract at concentrations of 3% (SCE-3), 5% (SCE-5) and 7% (SCE-7).
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Table 1- Water vapor permeability (WVP), Young’s modulus (YM), ultimate tensile strength (UTS), elongation
to break (ETB) and antioxidant activity (AA) of pure sesame protein isolate film (SPI) and active films
containing sesame cake extract at concentrations of 3% (SCE-3), 5% (SCE-5) and 7% (SCE-7).

Film WVP YM UTS ETB AA
sample  (x107 g/m/h.Pa) (MPa) (MPa) (%) (%)

SPI 23.11+1.12b 504.45+12.21% 2.66+0.54* 10.68+1.09% 21.21+1.21%
SCE-3 19.43+0.982 766.51+9.00° 3.44+0.11° 8.85+0.87%  58.32+1.87°

SCE-5 20.65+1.007
SCE-7 24.50+0.80°

654.11+13.87°
536.42+7.19°

4.42+0.20° 12.35+0.55" 63.34+2.43°
3.65+1.03" 14.84+0.30° 79.43+1.99°

Different subscripts in a same column represent significant difference at level of 5% (p<0.05).
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Figure 4- DPPH scavenging potential of soybean oil samples in contact with pure sesame protein isolate film

(SPI) and active films containing sesame cake extract at co
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ncentrations of 3% (SCE-3), 5% (SCE-5) and 7%

Contl: the oil containing TBHQ antioxidant; Cont2: the oil without added antioxidant. Different lowercase letters show
significantly different (p<0.05) between samples for each time and different uppercase letters show significantly

different (p<0.05) between times for each sample.



VWY b () o] (ol (I3l 5 (8B g g xS oS’ bl ol (sl xS g gl il s (5T S ol 4

09 s oo (Cont2) plaes) BT w56 Gaa
1y weaSlyy sae st SPI Galla als b ol

ol Glas
Sl 5y sae el po saalie K& o € Heblen
Loow Jud glaals b ulas o oy, sladisa
G wigs Lol sl Gualnal (olagSs ley Gl 33l
SaSlee S8 Lo e e IS Il
eoalee Olawst (BT e Ghlsal b s 95 DPPH
oialS T Garalansl cud 2y, Jab @ s S
cble jeaa Judas A 5 £ 55 o0 Sk il
23 (P</00) oladme BMEA plass] T SIS
0 sola Jlad slaalid b ulad 5o 855 wuasSly vae
Onimad a0 S5 saalie SCE wmjn Vo5 wus o
5 plex Do o9 B 58 Gl Sl sae IS
(P>+/-0) ag Sls (Pae e 50 CONL &pa by wleas
SPI-SCE Jlas alié Js bl IS gouias plits o
Ol O soliial 5wl co (8 55 GupeslasnsS) IS 50
OlaraS) (B Al Gusddl wile Wl e ald
Hoe Lo G sblaas) slud 558 50 (g5
50l sl sla S als 58 as5e o sl
9 olall) L o255 aauSlyy sae 5 43S o lac
oSS ol gla GSYE ald 5 (VA1 O)lSka
3 Solg) Gsid GRao weSly sae s Lagpil il
el ol st 1S el il (Y41 ollKan
BT Jls slaalis oS W€ o anls lagia sy ool als
GOl afiie Gug3dl wnles w0l Sl
slad JOAS 50 oy, Jals @ i glaglaus)

Al g (Shsa glage s, sblass)

o8 TBHQ i € ol gl a8 Ll 4
o) DL 4 sad Gl Jsers (Eos B
(P<:/+0) @ilore ssb 4 ploy XX L (Contl
olalXl (e 55 sflans) slid Jldial 5 by oo Guals
slaals b (ulas Ho glage s, Lo Sillajs b o
Wb e il sy s, Gluans ol cble (Jlas
09 Ls 5255 (SOB (s,lagS Loy i€ L pdl g0
sl wlla o Lol wlbigo (LA (Jsare (gt G
cullad Ja g aas g £ el Gol Jlad gl s )
S ol wlge 5 Gllnl G2, Slaas) BT
9 SHB WIS e S il Jlad slaggais G 5Ll
Jsane 5ol ole)y JS 5o 1) (2132 sule s
alis 58l sse Ho 38 (WWA0) elall wlad Laia
oSl BT cullad 63X gs,lac gola dauliss
ol @l G ol Hao N (b o b ooy,
a8l iy

(PV) sacus o sas

© aaSlgoaa Gl Jsre aaSlyy sae (el
ibige 0o Gurelans! gals) oY pans Glsie
1 st BT Jlas laals 5l soliiad ;36 0 K
los 3 oIS (b Lis 25, aauSly sae (555
09 480 oo GLas 55V oae 4 ol Sl 4au Yo
TBHQ (ssla s aauslyy vae ,l06SS Jl S0
o slassa 5l sid gols fae sk < (Contl)
ool Ll wl s alayo S Ylaal ol ool Jals s
sass OlaseSl BT o558 al&ia 5o G 5o Ge g,
G SN a8 05081 b Sy ol el S o
5o Ll (YN8 ohlSan 5 elall) cacal sad suis

el 1y aeaSy sue GaieS 4 e ol o slagle



Voo Jlo /Y ojles ¥ ala / plie mlio sla yimghy & pis

cC

aC

Lr

Peroxide value (meq O2/kg oil)

VTRV AR VAN
RN

Storage time (day)

N 1[40
= 20 []60
bD
aD
-
aC
]
[
b
b
[
b
b
b
b
b
b
b
b
b
iz
b

Samples
$9la Jlad laplss 5 (SPI) uass (all g s dd g3l palld alid b Gulad 53 Slagas (£ 9 Sl gad wanuss] 3 was -0 JSii
(SCE-7) asju ¥ 9 (SCE-5) ws ju & (SCE-3) o ju ¥ Glile yu uais sdllais (o jlac

ol Ko o€ litiayue Cigom il o Hhas) (BT 8l 25,5 G CON2 s TBHQ olaseS) T s5la 025, 4 sa3Contl

e AR sa g (gadian Glad K0 wldie e Bgsa 5 Gledsa s laslad Gu (P<H/-0) Hlo ae BMEAS b sa 5 (soaian

il o slasi 5a o lagle) G (P 0) Ll

Figure 5- Peroxide value of soybean oil samples in contact with pure sesame protein isolate film (SPI) and active
films containing sesame cake extract at concentrations of 3% (SCE-3), 5% (SCE-5) and 7% (SCE-7)
Contl: the oil containing TBHQ antioxidant; Cont2: the oil without added antioxidant. Different lowercase letters
show significantly different (p<0.05) between samples for each time and different uppercase letters show significantly

different (p<0.05) between times for each sample.

SPI ald (05308 alsn iaasd siely s o 0 )
Gl BT cullad 31 SPI-SCE Jlas ald .ad
od Jlas slaals cpl aS alKia g 5 g Sls A (YL
SUS Lal o,08 @88 HI8 L e, b el
Oled suoe O slaaSt okl 5 o1 YISl
phad 555 o8 5 @l Glalbdl sslac coalee b
TBHQ (ssla 02y s b teanlie Ll (sl
Jlas ol 5 suliiod 4S wo € paddie K sk g
850 & el Luls 4a3S Al go,lae (s sla SPI
Oiglsdl 5o TBHQ plasesl (1 adiiews (0538
ool b Ghagsy ool sl s GRss soBabe
Ofs0 O Jeola wlula Sl soliil Ho was 0 S5,
S Ol 9aiS edllaiS cuneal s g oo Siel walS LS

G5 Slalis ool 035581 (B0l 5 sk AL G

S8 daala
Ui J5b) goslae Guala (hash @B Gib
SlaSI BT cullad wax S 2y, 3 deals
gloaied (o skl Ongea Wl Glas ol
Sl on @il ali el aaiS allsS st
soslae yls Sluast (BT s ol olgie 4
Lsw Ofos @olfale (il oga aa gdlaxs
S olus pad cw s 8 S 18 soliil o) e
s slae a3l €S als plas SPI Jlas ol (o ,la b
oo » oS0 LS & amjs 0 ol B JaG)
slagl b oSl sl alid (55108500 9 (Sadad polsa
9 oobae (Jod SlS 5 G was plhand oYL
SOl 5 (Susldb palsa Ga (S sladis,
SYL cble 50 SCE 5 suliial Lol .o gk oo o 585 ol



VWA b () grlST ()l (I3l 5 (8B oy g xS oS’ bl ol (sl xS g gl s (5T S ol 4

S (Bore (55M s 4 (plik plus

ouldiiul v,y 40 &b

Ml 59 6% 55 s5lme (ssla ST BT Jab alis 31 suliinl 5 o5l asiine 50538 531 4calie ATA o uslal

JA'“"C‘“'“J&bJLALL;“Af"“S‘L;UTJLfﬁJSfAQ}:UTUG‘P@L“JJ‘\Y%-\ ‘JLSJES"J‘:)J#‘:L“"'“‘J:)LS):"“@BJ‘\“CSJ‘:’TC"‘J"
YY-Yo ((i)VV ‘Lﬁ“l}' @Lu.a (SLAUI"AJE O i ol 4:&...43 LSL.‘J""" &E‘.JJJJ VTN J“).A dilie (SJJ;

Lsen 555 53kl 59 Sl o sme s 5lme sl (BT callad AYAY 0 SU 5 & alel o Sisale Folim e Slilales

ONY (Y)Y« plie mlin slaia 5y 4 a0 (Scrophularia striata) s s olS s jlae g ola b yEL 5l

5 g GE s Eoluly o OlasaS) BT sula el i e 58E AYAY LS 5l KL g S (als
FAV-YAN (VYT olie molin slagha sl

oKzl Q‘)uﬂ.ﬂ U__:L\.CJ‘J.A G4 Gws o ‘;‘)P\g‘)&.\ﬁ g_:._a).;.: s GLA)A_AL__J;\A AYAM (s LSM‘J 98 u_-.uLc..“ o b..\b).uﬁ

lio 5 asle das (I3 olge (g e Lo Jlad (Shoa slaakis YA o alall 5 Gl (ubT ias (S o sal)
AYYAYE XY ol plie

&QT#QL&.AAJ.AA: @Q}J‘J%\Yﬂ\ & (g0 Huécd‘;‘éﬁ‘tG‘iﬁJ‘)‘ “a u_.g‘.;\s‘) 63...5) ‘C gS._x:t} “A 64“).4\.
RA C-ANAN] &(5.3‘9‘)‘..\ uLAL_S olilas ‘)Ji.“ 4l AJLAL LSJL; C)‘:)}:L.AS U‘A..u.us‘

Abdelazim AA, Mahmoud A and Ramadan MF, 2013. Oxidative stability of vegetable oils as affected by
sesame extracts during accelerated oxidative storage. Journal of Food Science and Technology 50: 868-
878.

Alezandro MR, Lui MCY, Lajolo FM and Genovese MI, 2011. Commercial spices and industrial
ingredients: evaluation of antioxidant capacity and flavonoids content for functional foods development.
Ciéncia e Tecnologia de Alimentos 31: 527-533.

Almasi H, Ghanbarzadeh B, Dehghannya J, Entezami AA and Khosrowshahi Asl A, 2014. Development of a
novel controlled-release nanocomposite based on poly (lactic acid) to increase the oxidative stability of
soybean oil. Food Additives & Contaminants: Part A 31(9): 1586-1597.

Almasi H, Zandi M, Beigzadeh S, Haghju S and Mehrnow N, 2016. Chitosan films incorporated with nettle
(Urtica Dioica L.) extract-loaded nanoliposomes: Il. Antioxidant activity and release properties. Journal
of Microencapsulation 33(5): 449-459.

Association of Official Analytical Chemists AOAC, 1990. Peroxide value of oils and fats. Method 965.33.
In: Williams S, editor. Official methods of analysis. Washington (DC): AOAC.

Association of Official Analytical Chemists AOAC, 1994. Official methods of AOAC international (18th
ed.). Maryland, USA: AOAC 991.20.

ASTM (2005). Standard test methods for water vapor transmission of material. E96-05. Annual book of
ASTM. Philadelphia, PA: American Society for Testing and Materials.

Ben Othman S, Katsuno, N, Kanamaru, Y and Yabe T, 2015. Water-soluble extracts from defatted sesame
seed flour show antioxidant activity in vitro. Food Chemistry 175: 306-314.

Bodoira R, Velez A, Andreatta AE, Martinez M and Maestri D, 2017. Extraction of bioactive compounds
from sesame (Sesamum indicum L.) defatted seeds using water and ethanol under sub-critical conditions.



Voo Jlo /Y oplod ¥V Al / olis mlio sbajingh 4 pis b g oldl V.

Food Chemistry 237: 114-120.

Cano-Medina A, Jiménez-Islas H, Dendooven L, Herrera RP, Gonzélez-Alatorre G and Escamilla-Silva EM,
2011. Emulsifying and foaming capacity and emulsion and foam stability of sesame protein concentrates.
Food Research International 44: 684-692.

Esmaeilzadeh Kenari R, Mohsenzadeh F and Raftani Amiri Z, 2014. Antioxidant activity and total phenolic
compounds of Dezful sesame cake extracts obtained by classical and ultrasound-assisted extraction
methods. Food Science & Nutrition 2(4): 426-435.

Fathi N, Almasi H and Pirouzifard MK, 2018. Effect of ultraviolet radiation on morphological and
physicochemical properties of sesame protein isolate based edible films. Food Hydrocolloids 85: 136-
143.

Fathi N, Almasi H and Pirouzifard MK, 2019. Sesame protein isolate based bionanocomposite films
incorporated with TiO, nanoparticles: Study on morphological, physical and photocatalytic properties.
Polymer Testing 77: 105919.

Ghadertaj A, Almasi H and Mehryar L, 2018. Development and characterization of whey protein isolate
active films containing nanoemulsions of Grammosciadium ptrocarpum Bioss. essential oil. Food
Packaging and Shelf Life 16: 31-40.

Gholizadeh-Ghaleh Aziz S and Almasi H, 2018. Physical characteristics, release properties, and antioxidant
and antimicrobial activities of whey protein isolate films incorporated with thyme (Thymus vulgaris L.)
extract-loaded nanoliposomes. Food and Bioprocess Technology 11: 1552-1565.

Hutton CW and Campbell AM, 1977. Functional properties of a soy concentrate and a soy isolate in simple
systems. Nitrogen solubility index and water absorption. Journal of Food Science 42: 454-458.

Lee JH, Song NB, Jo WS and Song KB, 2014. Effects of nano-clay type and content on the physical
properties of sesame seed meal protein composite films. International Journal of Food Science and
Technology 49: 1869-1875.

Mohdaly AAA, Sarhan MA, Smetanska | and Mahmoud A, 2010. Antioxidant properties of various solvent
extracts of potato peel, sugar beet pulp and sesame cake. J Sci Food Agric 90: 218-226.

Mohdaly AAA, Smetanska I, Ramadan MF, Sarhan MA and Mahmoud A, 2011. Antioxidant potential of
sesame (Sesamum indicum) cake extract in stabilization of sunflower and soybean oils. Industrial Crops
and Products 34: 952-959.

Nadeem M, Situ C, Mahmud A, Khalique A, Imran M, Rahman F and Khan S, 2014. Antioxidant activity of
sesame (Sesamum indicum L.) cake extract for the stabilization of olein based butter. Journal of the
American Oil Chemists' Society 91: 967-977.

Ranjbaryan S, Pourfathi B and Almasi H, 2019. Reinforcing and release controlling effect of cellulose
nanofiber in sodium caseinate films activated by nanoemulsified cinnamon essential oil. Food Packaging
and Shelf Life 21: 100341.

Safdari L, Dehghan, G and Hemmati A, 2013. Effect of silver nanoparticles and almond bark extract on the
physical properties of biodegradable starch-PVA films. 1% international life science conference and 12th
Iran biophysical chemistry conference. Tabriz, Iran, 22-24 May.

Sarkis JR, Michel 1, Tessaro IC and Marczak LDF, 2014. Optimization of phenolics extraction from sesame
seed cake. Separation and Purification Technology 122: 506-514.

Shahin S, Abdelillah E and Elhussein A, 2018. Assessment of sesame (Sesamum indicum L.) cake as a
source of high-added value substances: from waste to health. Phytochemistry Reviews 17: 691-700.

Sharma L and Singh C, 2016. Sesame protein based edible films: Development and characterization. Food
Hydrocolloids 61: 139-147.

Stoll L, da Silva AM, lahnke EOS, Costa TMH, Flores SH and Rios AO, 2017. Active biodegradable film
with encapsulated anthocyanins: Effect on the quality attributes of extra-virgin olive oil during storage.
Journal of Food Processing and Preservation 41(6): e13218.

Suja KP, Jayalekshmy A and Arumughan C, 2005. Antioxidant activity of sesame cake extract. Food
Chemistry 91: 213-219.


https://link.springer.com/journal/11746
https://link.springer.com/journal/11746
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Stoll%2C+Liana
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Silva%2C+Alexandre+Martins+da
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Costa%2C+Tania+Maria+Haas
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Fl%C3%B4res%2C+Simone+Hickmann
https://ifst.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Rios%2C+Alessandro+de+Oliveira

VOY g () grilST (ol (Il 5 T 8B g g xS oS’ bl ol (sl xS B9 gl s (BT S ol 4

Sukhtezari S, Almasi H, Pirsa S, Zandi M and Pirouzifard MK, 2017. Development of bacterial cellulose
based slow-release active films byincorporation of Scrophularia striata Boiss. Extract. Carbohydrate
Polymers 156: 340-350.

Wang S, Xia P, Wang S, Liang J, Sun Y, Yue P and Gao X, 2019. Packaging films formulated with gelatin
and anthocyanins nanocomplexes: Physical properties, antioxidant activity and its application for olive oil
protection. Food Hydrocolloids 96: 617-624.


https://www.sciencedirect.com/science/article/pii/S0268005X19304461#!
https://www.sciencedirect.com/science/article/pii/S0268005X19304461#!
https://www.sciencedirect.com/science/article/pii/S0268005X19304461#!
https://www.sciencedirect.com/science/article/pii/S0268005X19304461#!
https://www.sciencedirect.com/science/article/pii/S0268005X19304461#!
https://www.sciencedirect.com/science/article/pii/S0268005X19304461#!
https://www.sciencedirect.com/science/article/pii/S0268005X19304461#!
https://www.sciencedirect.com/science/journal/0268005X
https://www.sciencedirect.com/science/journal/0268005X/96/supp/C

Voo Jlo /Y oplod ¥V Al / olis mlio sbajingh 4 pis b g bl NOY

Journal of Food Researches/vol.31 No.2 2021/pp 133-153

https://foodresearch.tabrizu.ac.ir
DOI: 10.22034/FR.2021.39404.1734

Preparation of antioxidant active film based on sesame protein isolate
containing ethanolic extract of sesame cake and studying its effect on oxidative
stability of soybean oil

H Almasit"and N Fathi?

Received: April 21, 2020 Accepted: August 23, 2020

!Associate Professor, Department of Food Science and Technology, Faculty of Agriculture, Urmia
University, Urmia, Iran

2MSc Graduated, Department of Food Science and Technology, Faculty of Agriculture, Urmia
University, Urmia, Iran

“Corresponding author: Email: h.almasi@urmia.ac.ir

Abstract

Introduction: Oxidation is one of the main factors affecting the shelf-life of food susceptible to lipid
deterioration such as vegetable oils (Almasi et al., 2014). To reduce oxidation in sensitive food
products, the direct addition of antioxidants to food formulation, dipping food in antioxidant
solution and the design of a suitable vacuum or modified atmosphere packaging technology are the
three most common alternatives. However, there are many foodstuffs that cannot be protected in
these ways, as they are fresh or raw foodstuffs in which the addition of other substances is not
permitted. One of the most promising systems to protect the foods against oxidation is to use an
antioxidant active packaging. Antioxidant releasing packaging is a type of food preservation
system, in which an antioxidant or a mixture of antioxidants is incorporated into the package instead
of adding high levels of additives directly into the food. Most of synthetic antioxidants utilized in
protection of vegetable oils, such as BHA, BHT and TBHQ have health hazards and for this reason,
there is a growing interest in the using of natural antioxidant for shelf life extension of lipid based
foods. Sesame (Sesamum indicum L.) is one of the important oilseeds cultivated in many tropical
countries. Sesame seed cake is considered to be a by-product of the oil industry, being commonly
used as cattle feed in several producing countries. However, this residue can be recovered and value
added. Sesame cake extract (SCE) is a rich source of phenolic compounds such as sesamol, sesamin
and sesamolin. This extract can be used as natural antioxidant in food formulation and also in
preparation of antioxidant active films. Sesame cake also has protein content of about 30 %.
Besides its high nutritional value, sesame protein can also be used as food additive. Foaming
capacity, whippability, emulsifying activity and fat absorption capacity are some of the functional
properties of sesame proteins (Cano-Medina et al., 2011). Sesame protein isolate (SPI) can be
produced easily by isoelectric precipitation method. Because of inexpensive raw material (sesame
oil extraction by-product), facile extraction process and interesting functional characteristics,
sesame protein has become an attractive plant based protein with various applications. High
molecular weight and good heat stability make SPI as a good candidate for film forming
applications. There are some reports on film forming ability of SPI but the using of this protein for
antioxidant active film preparation is not investigated up to now. The aim of this work was to
fabricate the antioxidant active film based on sesame protein isolate containing ethanolic extract of
sesame cake. The physical and morphological properties of films were investigated and also their
effect on oxidative stability of soybean oil during 60 days storage was studied.

Materials and methods: The SCE was extracted by 70 % ethanol solvent and SPI was produced by



WO g sy shines] s oty G5 ol s (g 5 2508 oS’ Jglbl oleas (55l 28 55330 il e i (5T s ol s

alkaline method and followed by freeze drying. Antioxidant active films were prepared by addition
of SCE in three levels of 3, 5 and 5 % w/w of SPI. Solvent casting method was used for preparation
of films. The structural parameters of films were analyzed by FT-IR, XRD and FE-SEM tests.
Water vapor permeability and mechanical properties were also studied. Antioxidant activity of films
was examined by DPPH scavenging method. At the second step, the films were mounted in contact
with antioxidant free soybean oil and the effect of SCE releasing on the preservation of soybean oil
was analyzed. Sampling of oil was conducted on days of 1, 20, 40 and 60 and the antioxidant
potential and peroxide value of oil samples were analyses. The one-way ANOVA method by using
SPSS software was used for statistical analysis of obtained data.

Results and discussion: FT-IR analysis confirmed the formation of new hydrogen bonds between
phenolic compounds of SCE and protein chains of SPI. XRD test revealed that up to 5 %
concentration, the SCE has no effect on semi-crystalline structure of SPI film. But at the
concentration of 7 %, the intensity of peaks related to crystallinity of SPI decreased. According to
FE-SEM images, uniformity and ordered design of SPI chains were disrupted by addition of 7 %
SCE. The water vapor permeability and extensibility of films decreased but tensile strength and
Young’s modulus of films increased by addition of 5 % SCE. When the SCE content was reached
to 7 %, an adverse trend was observed in all parameters. The film containing 7 % SCE had the
highest DPPH scavenging activity (79.43 %). Evaluation of the properties of soybean oil in contact
with antioxidant active films indicated that the DPPH radical scavenging activity of oil samples in
contact with active films increased with increasing storage time (p<0.05). this trend increased by
increasing of SCE content in formulation of active films. But this property decreased in TBHQ
added oil sample during storage. Antioxidant activity of SPI-SCE contacted oil ad 60" day of
storage was similar to 100 ppm TBHQ added sample. Measurement of peroxide value indicated that
the all samples had an increasing trend during storage. But the using of active films was able to
control the increase of peroxide value in soybean oil samples. TBHQ loaded oil had the lowest
peroxide value in all times. This parameter was high for SPI films conducted oil samples but 5 and
7 % SCE containing films were able to control the increasing trend of peroxide value in samples.
Conclusions: The results of this research demonstrated the efficacy of sesame protein isolate films
carrying sesame cake extract in slowing the lipid oxidation and increasing the oxidative stability of
soybean oil. The SCE had strong antioxidant potential was proposed as potential antioxidant
additive to edible oil protection. However, this research indicated that the incorporation of SCE to
SPI film increases the efficiency of antioxidant activity by slowed release to oil. Addition of SCE
slightly weakened the mechanical, barrier, morphological and structural properties of SPI films. But
the good antioxidant activity of films covered these drawbacks. Preparation of these antioxidant
active films is proposed for b better using of sesame cake in food industry. This research opens a
new horizon on value added utilization of sesame oil extraction by-products.

Keywords: Antioxidant active film, Morphology, Oxidative stability, Sesame cake, Soybean oil



