W‘\\/;\:f—doo)pN'\Uw Lﬁ‘”@w}f}l"

1395 pld Oluogad 3 Jogiwd yow g Jg puals ©gliio sloCs Hub
Vgl (pidg 9 Ayl Al o

*) e o
o5 9wl B

s ol sl Mall i s e s 5 ple 05,8 Al w2 S w gl s )

(QO/*A/YY i pdy Gy 40 /4 idlys )

s S

(550 a0k 2 G353 h N 500 & ) st s 5 Js S il lie (g5l (CPD NS 55 5 ol 51 (S slaphs
opbemadly ke 5 g5 CPL lesel oy slagdd Sloopast o ap bty Bl 5 g5 31 gy caalllan ol 51 Gla i A 5
chle oS hilen (P <o/r0) sls 13 30 Cou | baphd SpsdS pmmen 5 b gles o milee (SO Sls st (55 e sk
€ Gpkish 5 (EAB) 0us o)l dasd b (s SaiS Olpe oS Jls 3 w2dl (2alS (TS) ([S5L 2l oo cnglie 2l Sl 5 lazadly
Gtz glaphs il Jrl 1 lesdly lale 21551 L oS s S edalie ol SN (sl 58 el (50U, Ly, Sk R of Ll
Glls glagks (Jlis 5 55 oS O Sl 0 60358 5 Jgrssm 56 Jlm oo s cdls ) (oL 2l 53 Cslie slie o iy J sy por
Shls slapks @58 s S Of Sl & s pdidsd SRl e o sl Gl 1 (S0L e s Ceaslie uslie 50l s S
JUsl glos 3 (gl simn S pmzmen (P < 0/00) 3L 2alS ) leetdly Ol SR L 5 20 I gy g SIS (Slapdd 51 j2eS (g el
WJspm Sl1s slaphs & w3 eaalin (P <v/00) ws S edalie [ letadly Olses S5l L oo a3 5 0den 3lin 5 (Tg) (slaind

L3l g edS 1 Glaphsd 4 1 (5 508 b slie

JEsl glos miles Dl ot ( S Dlo sast bty (CPD) NS o555, donl (Shs ohd 108515 als

gl

farzane_vm@yahoo.com i J s

AY



o3be S NG by G Sl ool o Sl Jgeaes aodio —)

o o3l oS Dl SL D3 &S Cnl b s 80 S 8
wrypopls e Olge w eslil gl Lges 5 335
2100 B Kl e Sy ) a5 s Olpe s s
o s el ol Kby cpmman il St 055 ol
xS s Kby ) cu s Y] s
KDa S0 5e 055 90YS) " jens S ply K s Jshoms
ol s S5 (S s 1T LY Y
kDa J,S0se 035 70S) 1 Olsie a0 oS ol L3 Jglome
Sph g wtls (IS S 31T YUY Y00
apl o 5kesS JLiSl Sl o 4 S [VE] dies
(e g St il (ST el A8 NG S
Lo Ll edd oyl S Cd b 5 Wsend ol (55100
L s sy ey Wb dAE Cs 3 T 508 Ll
201> (e 2

sl 5 SO Slo e ape ¢l SO6 o
chle Lls ool laysst (s, sal n slapkd
Lilys IV=Ve] Lplemadly gpichle DNV o8,
S [V T (LSS a5 b PH aSL) ol bS5
2ade s sl Slhanl s g sk 4 Lledd s 0l
5 domdS il plaplecadl dads Sauss
b Lol Sl 035 o5 lp Ysene (U525
Dbty IS5 5 o3Il (S 5w Ll oL [IV-Ye]
DA 5505 (Ko ol sslizal

Chle 5 BU on S sk LIS s
Slosar e 5 JomdS gl nlezadl
Shst slapks &30S 5 b plos iles (SO
Sheslinad Jall sy (CPD NG s, dsnl ol 5
SSsm ke b Wl ssles)ls Lls e VS 8,

s bl alS

2. Meal
3. Cruciferin
4. Napin

AYAS

Aile) pdys A Bl Sl edd 5 S|y glaphs
S 3 1y g3l g (b 5 LBl L s s »
GoakS Chaae JL 15 WLl S Ll o w4 L
S Gl g gy Gt Slpe Gl plan Sl
ol aly bl (e 18 S0 Cow 1) Gy Jas
baopSsn §l ) pdiams St sbedd [V 3]
owsphl ofsn 5 a8 G5 Y5 W)
2le) Laded 5 (axalzs 5 s (Ol 28 aile) a5 L
2l L el 5 SO Slosat (s 5 e
s J ol se ol IS 4 Al sz OF o le 5 AiSn
3 e Joa N lls O3l T i e L)
Qb ks Wl s S BT SLS 5 L (Y] 055658
Lim gl (8] ol sl Jole bto Joon JonSooden
Ngome [0] L5 e b 8Ll [l Bl 5 J geams kS
oo s Coo ay AL s 5 8 Ak slagdd
G bl sl il S 58 & SuScmiles 5 SO Osllas
rd Ceopart QLS A Cab s
sbaeks (flie 53 [V L O Jb 4 (Sascwiles
Glogw il bodblis 5 58 iy S 5 ) sl
53 Oliusbasder Sk Lo Ll s hns SO
Jooa ] b cbe cogb, ool J a8
S Cosn Gl B el G
Liin b lagye s Sl ealinal b s 1o sas ) glacys gl
Ll (Al laptsn tlagks Slweslel gl Sl
S V0] 6L AT ol Kkl A V] L glacnis

e 4B S s Jle play S Olse 4 )]
o635 M 4 bdes o35, (Brassicaceae spp.) Vsls
5 oo dolis gl &S (relild oo sladd S e

DV 3 im onls iy, 23,8 oo e3lind J5ad 50 5 3

1. Prion disease



\Yayv :\>)>'- No 693 A\ GJLQ..\:’

3,5 13 slemil Dud S o siday soslinad (sl
.(stls [Labconco Corporation)

(1440) AOAC 1 eslizul LCPI sy ol 055, oS 5
s p FA80 il eds s CPL [MV] s s
35 (/N X yv0)

oSy apl sul » ek @luesbl —Y-Y-Y
Yl

1000 aiaal 035 o b kb godias SCE5 (slad ylone
S psle Syen Cow ki Of s CPL S5- 55
oLl (IKAMAG RET-G, Germany) o+« rpm s
L ¥/ pH G Y5 Y HCL 1 eslinad U e 5 0
CPI 15 s bl agdd ags ke 4 ol PH) 63
Cola ) Sl 4 g 5 (Gl S gme gdonsl Lyl 5 5o
B P . =~ S A T - T
Wl o o o e N 0 e T claclale
5 oekd Blal Wld gedas LSS Sladsle 4 0 5
S e an aids Vo ode 4 0 DM s e
S akds NV Dde w ol geias LSS glad e
(Branson &+ KHz 53 s sl 350 el
o LS 38 BB sles 55 ,2510R-DTH, USA)
Sy o 00 C b old godins JSCES (lad sl Ol 3l
2 5 odd ANl i3y 0 e 4 0re TPM s
Slapkd Lud s, 058 2S5, b oslaid Db )
bS5 s dsb s B sles 5o 0 Sax 3l CPI
0 s 055 5 ekl e G b Sl bl e U
o Casby Y0 OC los s a8 e D Sed sl
LosLsSSl 5o by 5l Bl ool Sl 3 (lSCe sl V08
ST 53 bk saan s esls 15 Y0 °C b sles
L A g

055 3 pria S1y s L;Lar,L} aS sl OlES b gandlas
GBS 3 by pleaidly ol oS Lk e esll Sl VIS
e33Rl B p sul » Sl os des Ve B Y
o3 Yo ool CPI Sl dol> sleaks Jl= a3 b5

)\ 6)[,.«‘.);- L;b 9 .b.:)..v PR an:.:._v)}-n @j)—gj)

A4q

Uhuf&‘” 9 .:‘_9.4 -Y

g;lL:-‘*:*"“ sl g0 —V-Y

55 olg okl 5l (Brassicaceae spp.) Vil s
SUAY) Jgspm A (Gl by, slaals oS 2
S 25 Gl e ik b g el ey ST S 2
A gl 2 Ol S e

b fg,-Y-Y

Y5lS g Agpl gilwestal —\-Y-¥

5 ekd IS —80°C s b b s VS glaals
(Morehouse- Ko Ol 51 eslizad b e
Gleld Lals Gy e i3 5, Cowles, USA)
b G Y ssae Uity 05 bkl s s S
s Sl ey o G 5l sl b Sl
5> Jos opl s (Komet, Germany) s Gis el
el (5 2 kon Y70 dite S Sl eslizal 5 04 TPM s s
¥) O Sl eslizal b Sl s edibe Bl s, s S
o= Celu A Sde 0 01K & Sl ¥ ces s (X
oekle B OSe s sk 4 S e s S
Y58 Sl 5ICPL s Kot a L ocele A S
5ol Beg eld Chos By Gk g edd ol x
osb s S bl [Ye] OLKan 5 (S 5 V4] 55V
Verr ssedd oo @Y S S Ve st
Ny N NaCl g5l Ve +/00Tris-HCL 5L ¢ S
cele ¥ e 4 (MY °C) GUI by 55 PH= V)
2> oo e A o (SO ol Sren o
Dolome (syslmr Jshin 4 cole ) o 4 Yoo X g
Sorvall RC Plus Super-) .s 3 55 sl « o3, lis
L e 20 Slis J5le (S 01 Speed Centrifuge
old ks )
33 e 3 (1K1 Whatman International Ltd.)

GJLA.:J ;,P"J]) @Lﬂ s )l oalaiul

oos S by S Gl e 4 Cell VY Sl 4 £ °C

CPl 35 Jpa> lp e 5 (K61 Spectro/Por)



o S 4l

(Sld Jols 5o D d Cusby sbml 6l e
Wlas 55,5 OLSS aw 50 G o) ol sladisad S aiy
G S S s SV 3 S s Sl
Cosb)) S sl L5y 2 LSOl 5 ol
sbeess Js 3 5 pws 5 b 815 (Ao o s
sl VY s Sl 035 .23 ,8 513 Y0 °C clas L
s o Jgme i85 055 el s Sl oles B L
25 dsa Sl eslial b Ol Sl a0 s pdidsd e
53 S ol

WVP= W.X.A". t'. (P,-Py)*
(4. ISl 2o/ p S) ST S 4 s s3 55 WVP
(¢5) L35 a8 Olpe W
(o dhao) ohd Canlsnss O30 X
(oo o) ot 220 3 o A
(a30) O3 Sals Ol
S (ISl ok (55w 55 53 5Lis Bl Olje P — Py
YO °C los 5 dwoys Vor Cusb s L G|l
A (gl O e sl Sl eslizad L) JISLl TIVA
A as S
PPN U TS| RHERZR S
3 S s sk S gl cosas s
ln slad a4 lagds [YF] 43 8 s (044T) O KKes
UV-ViS e gpsbs st o 23 5 ol oy
Slaie s § 415 (Shimadzu, UV-160 A, Japan)
5SSl e gl fevmAve 2 sa Jsb wals 3 (b ol
= oo b e g el s e O e il
543 0k LI-3100C s b olSs b5 "0
A3 S 0l ol 508 Ol 4
oobed 4 sly (S o3I NI —A-Y-Y
S 8 ek o ab oy S eoled 4l e Sl
Aol sk Shsdoghe Sny s 2 =b S
ol ok oK Kl el b eslind il

O ks Al esls G5 ek sl c}d.w S 2 st

1. Sessile drop

Slapks Rl 55 ansls o Sl @ (b LS5 (gaminn
S Js el S30m S3s IV sl CPI jlens 185
Slaghd Dl sar wallle nf D3 dnlg Lss ek
3 JsdS S35 335 I sl CPLlens |0
238 13 05l 5550 I gy g

Culied (5 8oL —F-Y-Y

MItUtOyO, ) Jirms ey o i Ladd gad Culiess
ook 5laki 7 s Bl e e /e S35 L Japan
Slslows 3 dol> Sl 5 (6,5 o3Il sslas 40
A sl

Cagb ) Ol (g S0l 00 —£-Y-Y

w1 0°C s 5 L esls L3 sl G b s Lok
g b ushy Ol s Sl Oyl s cele YE O
ol Ladisad &l 055 55 5 2le 5 &l 055 SulE &
A

CdM (5 S oIl —0-Y-Y

5 ek ok Y XY OM? bl 5 ks 0 pasl ool 8l
LS 5 (Ve °C gles) 01 s csle YE e @
Sty Jols 5 (M) o5 el Sas slad sad s
JIs bty s ol I3 ke T e 00 sl
YE Sde s (YO °C gles 5 Ve IPM) S S 5L STl
051 Jtls skl 3L Slakd e S 15 sl
Lk o5 0L o 5 a8 518 el YE 6l (10 )
A3 S aalos 5 ddal) 5l eslinad L el b (M)
Sistosle My 5 o eyl i osle Myl ol 55

il o o el
Solubility (%) = M;-M,/ M;x 100

Sl b 4 0358 (g pSe3ll 1YY
Sl sy Gille OF 5l 4 oo Lk (6 2 did o8 Ol e
IVY] s 6,8 o3l ASTM E96-93 5 bl s ol
5 el ¥ s s b glais slacsSld ke s

Ol e de A S sy b e Sl Y/ Gas



\Yayv :\>)>'- No 693 A\ GJLQ..\:’

S ks glatnd JUl glos Olpe 4 Ml = LS

@bl o 5 40 —V\-Y-Y
5 okd eslinal dalas SlS ilesl 2 b 5l Gk ol
Olabl mlace 53 bl 4 o3l 3l eslizad L La ool
5 a3, SPSS 19 Ll il o SaS w Y40
O3l b eslinad b Lo Sibe alie S 513 o

A pll Sl

Sow .‘9@&5—‘”

GoMEe &S dzes ol el a8 glagdd Ve
ShesS sl 5 B s pbioilanl sbul sl s nleazadly
5 dem ol s ous S b ks (Sap S
O Gpleiidly oger s Shes 358 5 el 0 B
Obe sl om 5 ISl sl iS aap
e P slad Bl e Sl e e s
Lo [Y0] A5 o hed 1 W00 oS > 5 33 K
Sl gt Dl 335 o p R lanl 5 o 6l (54t
ks ssluesbel (sl bty s Jlhe 5 gy oS
Glagme sk 4 Llge OF J 1y @a S ol
s e Aol sl s Sles

B J);.«K ‘-L'}‘-:‘L;‘ oslail V}U&.& S &L‘ﬁ)ﬂwm

Sls st

JAL“ r;ﬁ)s r; /Y=) G}) BE aS "\""':’LL.SA J)::J‘)}M
IrY-Y1] ws S e 4l ok gedns S5

Sl —\-Y

Feplaadl Ssline sl 55 5 Aoy 0 CPl clale s
ﬂjuad &3 Sl 5‘;;)'j—‘}4.j} Loy e 9 O (&
OLLS +/2& Fe/en g B o/0e 0/ MM G, gelie
Sss Lsgae Cwbke s boglw () Jedr) sl
OLes 5 55855005 by S sliles
]:JU Co CPI rl:.ﬁ Cwles sv\.iﬁj§ sdalin j.:.z (Y"-\)

DT 8,5 13 Dt 5 Js S il

(P>+/v0)

a)

o a3 plad wsls 5l pl e Va5 L (013 Canon MVS0
G asls Gamlns 6l e A3 w8 S WS o e b
Adobe Acrobat 8 i3l o 5l lagkd mlaw L ele
ooles Lot o a1y (aenle 12 oslize) Professional
o bl 3 edd ey Bt 5 oles (g 3 o ka3
S 3use 53 Ol cal s DL 1 eled sl ok
A3 LSS L el S|

SHle ol g (g Sl —4-Y-Y

Ol 5 (Tensile strength) S,L . o5 coslis
Elongation at ) of oas o)l dasd b s Suis
Zwick, B2 2.5 TH 1S, ) mwcil, oens L (break
e LSS s il s W e ol (Germany
Aol [Y8] L S s ASTM D882-91 5 luilen o
0r Cuis w0 Ol CS e s oK SB g5 o 4yl
55 ok Cuaslie L BUS GlaT akds  se e 00 5 e e
03303 o 31 5 0t Ol S a5 b SOL il
olms & gad (2 e 53 mhw il w035 o0 ST
52 Jsb Rl Olges o b 5 (3 (528 Oljes 5 S
Voo g dol sde s s sl b 0ad o)l bl
A3 8 dslos

' glated JUs gles g xS 5ll —) v —Y-Y

s SIS oKy b glaiad Jlsl sl s
s bl (Shimadzu, DSC-60, Japan) T3l
O3l s eslizad Oga3l (5l iged o 51 0 S e ¥ 350
by Sl Kl Loy =)o edY e °C les e3gdoms o
Sles 3l Ol am s Al gl s S el )+ °C/MIN
a3 Sl by izl s eslinad mle ol 51 =10 °C U Los
bos cpl 31 s e o0ls Zals =V er %C U Jaes &l >~
o 55 gles Sl Kaal s asls il 4740 °C 6
ok 5 Ve C/MIN Ll 5 0SS s 5l 5 tals

Olij?r“ Dlages o (Cibe  dbd) el X

1. Glass transition temperature (Tg)
2. Differential Scanning Calorimetry (DSC)



o S 4l

Table 1 Values (average + standard deviation) of thickness, moisture content and water solubility of

CPI-based edible films, with various glycerol and sorbitol contents.

Plasticizer type  Content % (w/w)

Thickness (mm)

Moisture content (%)

Water solubility (%)

30 0.060%0.003° 21.4740.89° 48.1121.09°

Siveers! 40 0.062:0.003" 27.05+1.62" 50.14:40.76°
ycero 50 0.064+0.002° 31.56+2.17% 68.09+0.91™
60 0.066:£0.003° 36.66:+1.51° 70.65:+1.30°

30 0.06620.002° 16.1120.91° 60.66£0.50°

_ 40 0.066:£0.004% 16.84+0.77° 55.870.43%
Sorbitol 50 0.068:0.002° 17.28+1.12% 71.08+0.19°
60 0.069:+0.004° 18.12+0.42° 80.34:0.74%

Note: the values with the same letter are not significantly different at the p<0.05.
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Fig 1Water vapor permeability of 5 % (w/w) CPI
films in the presence of 30, 40, 50 and 60 % (w/w
of CPI) glycerol and sorbitol. Data represent the
mean * one standard deviation (n = 3).

sbls slaekd baslie 55 Jymsse bl glaghs
G GRS GaddsE Gplesadly chle s s Js S
Dy & el & (P = v/v0) dils O b
ol O L dlasl 4 eSS LUy JsmdS & s

TEET S o pal b 1y (658 T b & (s pdid s onlply



Contact angle (-)

=53 TN JspmedS Jlaie 0 VL Ll CPL sy 10
6LAQJL6 Lo)\}ut.g el b J:.e)).)\,:m cb..,a w):.,:.?: (Li’)} 00 +Gl\ —=Sor
1

solae lyls ‘_;La[,.l:.fa oke P = v/v0) Sl e bl

A sdaline Sor 5 Gly @ sl
coe ) B Sl =l TS s e
M b, e oS sy, Sl sl el Sor
L mls cpl LOY] AL Sor 5 Gly & s8us S cnl
S WS S A (Yero) 0L 5 dlyse sleol
b baeks 05 o Jisl 5 ode Gly e 25l

LoY] ol L5k &S o g

30
70
60 \‘\1\‘
50
40
30
e —a—(lycerol
10 —s—Sorbitol

0

20 30 40 50 60 70

Content % (w/w)

Fig 3 Water contact angle values (average *
standard deviation, n=10) for upper and lower
surface of 5%(w/w) CPI-edible films, with various
glycerol and sorbitol contents.
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Fig 2 Opacity of 5 % (w/w) CPI films in the
presence of 30, 40, 50 and 60 % (w/w of CPI)
glycerol and sorbitol. Data represent the mean +
one standard deviation (n = 3).
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Fig 4Tensile strength and Elongation at break of 5
% (w/w) CPI films in the presence of 30, 40, 50
and 60 % (w/w of CPI) glycerol and sorbitol. Data
represent the mean + one standard deviation (n =
3).
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Table 2 DSC measurement results of CPI based Films with various glycerol and sorbitol contents, in
term of glass transition temperature (Ty).

Plasticizer type Content % (w/w) Ty (°C)
30 41.12+1.56°
40 36.43+1.64%
Glycerol 50 30.11+0.97¢
60 26.69+1.85°
30 53.19+1.54%
Sorbitol 40 52.61+0.95%
50 50.49+1.09%°
60 49.14+1.12°

Note: the values with the same letter are not significantly different at the p<0.05.
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Influence of concentration of glycerol and sorbitol on the
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Edible films from canola protein isolate (CPI) containing different contents of glycerol and sorbitol
(30, 40, 50 and 60% w/w of protein) were developed. The aim of this study was to investigate the
influence of type and concentration of plasticizers on the properties of edible films obtained from CPI.
Type and concentration of plasticizer significantly (p<0.05) affected the mechanical, barrier, thermal
and surface properties as well as opacity of the films. As plasticizer concentration increased, tensile
strength decreased concomitant with increase in elongation at break and water vapor permeability.
The similar trend behavior was observed for the film solubility, which increased with increasing
plasticizer concentration. Sorbitol plasticized films, showed higher film solubility compared to
glycerol plasticized films. Sorbitol plasticized films provided the most tensile strength values;
however, its effect on water vapor permeability was low. In contrast, glycerol plasticized films
exhibited the least tensile strength values, resulting in increasing water vapor permeability. Opacity of
glycerol plasticized films was lower than that of sorbitol plasticized films, and decreased with
increasing plasticizer content (p<0.05). Also, a significant decrease (p<0.05) was observed in T4 and
surface hydrophobicity values with increasing in plasticizer contents. It was observed that the films
plasticized with sorbitol had lower moisture content than those with glycerol.

Keywords: Edible films, Canola protein isolate (CPI), Plasticizer, Mechanical properties, Barrier
properties, Glass transition temperature.
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