\Y“\\‘ﬁili‘\\‘ A)jé‘\c/\ o)w L}i‘v\;@\mﬂjfﬂ.ﬁuw

2N PRI § ok (o 959 309 Sluo 90 (5 33 kS g g
(Vicia ervilia) 418 g5 4319 31 (g 9

V&fwﬁﬁ‘JﬁchéMqucY)ﬁJfév%Ac*\ng(;‘

Olghol xis oKl (55,5LES oaSlills ( ,ld e s sl S5 (5 pmdils =)
il grs o8I0 ((g5,5LES o aKils ( oliE alo 5 pske skl Y
Olgiol Olgiual rs oKl ((g3,5laS ouSLiils ( olds b s psle Lkl =Y
QYA 2o pdy s AVANF iedl s fo )

oS>

Sk g OF alard iS5 Sl ot (5 s 5 g8 Wl 055 3l plic B8 Gy (o S el s G o I Bl
5, @)J@gw.,u%*(_;v,sma,zw_;”/_;;}Mﬁm)djﬂ;.fj(&wqggwnﬁpfomu}@mwsma;w
4;15}\57_5;;;}%&9_@L;J;ijHg(m,;)),wéﬁ;mﬁwgd_,k)yéﬁiis}uuﬂ‘@mmuéﬁj_;y;.;sv:..:s(m\
tglie BB (apo 0 ot SISl AS 0 e oo 0 5) WIVY by &0 (6 2003580 Olje 5 JISCalSe /0 F (258 olSomaal AYV/PA by Ole b
Slapkd s 51 0T UNA) cnsls b b (5 pdy 228 5 S5 B FNVITY) (355 5 @ FYYFY) (550 3 la il Lol 55 K3 a5 slapkd L
SSan Sk Sl s i e S 5 L s lapks b amlie 3 (s YVAT) OF (55 ST Ol el s & 22 25
53 el g o5 el WIS I Joole S ol S A B ol il g ar S L S b s S e L ol il

2ol gluaiag sbas 8

oot 5 b Dl ot 5 iy B s ok 1O 5 S

arabestaniakram@yahoo.com :cLie i ™

¥4



ey ohd pland 55 58 Do st o sl s 4

Sl ey 4 Ol oo oz 31 a8 aly ane s Sl (Sdatag
shod 5 GousleS il SV pame el Gile g
il e sl ey Lly ool 53 [YFOST 55 oLl
sl 113 Olge o b 5 LBl L ey, il
oD s Sla ey e bl alex 31 [FON] Wleds
Ll Lins il 1 elsil DUl Olal 6y g 55 o
S 5 b s a b s ¢ s Soe A 5 ST ST el ge
ol ) sl b odaly s adate LS Ale
o I D @ b e s Gla Jse s Lol
SUIVT 3,ls s emms LT s el (guainn &Y yams (6 B ibe
Jlie 53 57 amilos Sl past 55 gls ol o L]
me3 S sk il Gl o b 03 O3S 5 an
6‘-“;4*:'" [A] s e oslinal STy sla Y"L:j g Gle sy
ot e DL L flgl e o s Sl 2S5 0
Uploms oS e LSS sl 4 oy ol ol 0
L bdes Ll o s 553 el gy b s ol O s
3 el s s b 0T L CBlaze 5 oW 2l sl b,
S 53 TARD VAT 858 e (53l Sl 5 L sl e
5 s WSt Jlo aniles Shaopas 155, glaphd
Db 4 b5 sl s g SO Dl sast eyl
ol ls (Bl ySTsms Sl cpl 035 Jdssden s 0 ) O
@S Lpdipe oo bdd Sllag, adles b Olo s
2503 (Ko o313 oslinad 3550 (25, 5 adsl 50 el

[V]
gty Sdd o b ol SO 5 60 S Slosat
RS2 S S b 5l 5 ol Sl Gl
St lapld 4 odiS o5 005 Bl el (s S
Sl cle w &S s el gl Olasl Rl e
Sl A3l e oty &S - GRS s e slas
5 S Bl s (b oy LSS Slad sl S5l >
L@J’IMQ}L&)L&H@L&KAuW}A};M@&@
Lyl s s ol Sale ams Fr VL Sl s e asb) @
042 5L Gk S bt s a Sltle i o QLG
3 oot s Glaos S a3 4 0l ity by slae S

\Y

dods —\

5SS S 5 bis Gl sos e Gl e s wa
wan Ly, ol G pan B 03 by 51 2l lse ol
Sl Ghls Lsd o ol 2 aljsy S B pae VS
(o gboas Sl cbl o Vs dex 1 &S des
Jgame 03L53 p3Y DSl eSel DGl s Sa T 5 o5 S
(I 5 mF Dsew (o 5 A8 b lad (S 5)
S e el 2l el s B L b gl sl sl
S 03 O a st e 5o ool olge L e e liS
Sy opart a5 BB o it Bl S W
Ll omelS Olpe wslpe tpl 22 b 5l oS5 b
B R e a A B
3 S i 33 4 5 XS e I8 eslinud 3,50 b 5 o LS
Grpokd wld [TO] daes s BB i 59 S
b bl a8 e o350 15 G5 S & St 3150
1o oo 3 45 ol L 00 31 i a5 il o ba e LS
035 pdy Cillanil cditen O3, s & slge ol (05 e elinl
TR NYCRE PP PE S W bR R Sie D yas syl s
5o WVl a8 358 e 005 et b 53 (5 D VA I
Ay et (Sl gt LBl s el Gl 4 )
Voo 51 aS 558 e 03] mad Lol Gl g 4 by e
O doys Vo edowe VLI 3 suases SI5L Y3 3,Lka
S 5l S d e ol b Saig 5 e 4 by e
03 3lse cplaS cnl ol (St slge s 1ie ghuang sla
1440 was b s e b Ll 5l S e 5 ol axiu
A 55 05 (KDl Gluaies slps JS Ao pa Ve Sl S
L] Wleas calsl OBLS Grne by (g by 3 S
Sl o ege 3l S Jaes ey gl (ST S s
slge ol o Sl Ol il 53 ol el e
Shutins 3o il plgl o sl 4w JB 08 R
FRCEMEISARPH CR P A IRVEES J5 - S-P G N I
CatS 5 el Lol slalde gl OBAS G rae filed 8
Gy B3 alde ghuates slse O35 b s SV



\YA\C j‘:ﬂLi g\Y 092 c\c/\ o)w

S mlo 5 psle aallad

a U':"'JJ 3 :‘y -y
3l g0 =\-¥
Olgiol 55 e loslie 51 Vicia ervilia < 8 «ls58 «ls
Gl 3 eslial s pe Gladd 5 led Blse A g
oS 5 (IFV) L JSnl (i S ssien ol
LE gl OIS e oS a5l UAY L a)
bl e 5 5 IS b 4 G ]
Al £ls5l8 il 5l Il e e ol 3 gl e
A 4 O (hd s
53 e 3 o kd Ol Ll l8 sladils il 108y 2] sl
o =i V) S b PH=Y) U ki O
(IKA® 12 035 or ¢ Csle ) Do ¢ bskie 60 ol
YolS &y 4 85, U RH basic 2, Germany)
e Spb M 85 b SLS S S edels o
(Sigma 2-3,4 Sle 4ids Vv Sde & YYoog s bl
5 okd (5osl ez L s O 51 aey 1316, Germany)
5,5l st (A3 sl O/F & Jl 5 oV HCL L of pH
w3 0 glos s M Ll b s ol Sligs 5 a4 S ol
GRSl 5 s sl IS B, 5l s i o) Sl
e s FIY0 3 edsl Can 3de 5 eslital sl
o]
o Sl edal s i ol Lo BlS (Wb ag sl
s 0ss e b ke STV eCC 13 SO i w43
SLol (e85 0 (S35 558 ) o3 OF Cnd 0 (p edlS A
5 o3 V) 5 b i ) NaOH i eslizal b Jjle pH o
o33 Sl akds Vo e a4 3,83k a3 AD O plas s
Sl Gl i 4 SHU L S 51 OT e 5l ey A
Gas SHESK 5 SHb Y S e 4 ol o s gle
Sh i esls S8 (re Sl Yoo ) O ke b, b oglats
osliul ok 035 ot gl sl Ksle ams £ gles b O
KSR Slislesl 5 axils ok s Kol dm s

IA] 23 8 ol ol

Y

J.:SU Cos |y ol o oy $5Us a3 5 s b L PH
[Pl e o 5 3

UL sl 5 Ve Sl alS (bitter vetch) «is,&
sl ils Wl K olS ol .l Vicia ervilia e
baaiy ) ol (Gl (b slaads) olias 5 Jol ) S
T OT [ady s 055 55 eSS (681 slae S g1l
Cd 68 Yoo Lm Lls Vicla o sl s gy Lo
O 51 LloiST,, Olgr Jdans sblue 53 (glos 2 j5b & &S
oslatal 5y S AlS iy 5 absle Olge a4 tin
DY 555 0

Sled a osldl G Jpame ciils p 5 S L 3l wilsylS
Blge ol 5 e L gl Sl s &S 1
3o s s ijl.s Que=Yeorr &y Wy a3l A4S WS,
b b el sl e Jea YO e AL L e
22 e SAS Yo 5l G il g el Ll sl
5 oS 3l Ol e alsslS cl sds 1S S
L) s, doys YA 31 i sl Wil 5 ool (5550
S5 PSS s I3 WA (S sla wils i YO
Lile ol adss ws e, oSG & e sladls s aea
ok I3l s sl8les « (L-canavanine) .sl5L8-J
o gdome bl mw l ed 05l 3 5m g La il (G505
el e sl 4 rl:‘- Coge 4 ekl pl G ae
CkS g sk 4 luldsas sl SE el | Gl
D] Sl 5, ils g8 ls 51 5 gm eslinul 5 (slagdis
IS Slapkd wwey 53 el plnil oLy Dlids (8 e
Sk we bdaly 03 L3S (s n plice A9 S
Gz ol Ol gy cpl 5l LIl s wlolE Ll S
o3l o 4 plerd 558 Sl sat S e 5 4
B35 3 s kb (35 0Ae8) (55280 Ol (55

S e e (ghuatas st 4 &ilsylS Wl



ey ohd pland 55 58 Do st o sl s 4

(;r:jf' > J-.’) ol 35l (59 Aty =Fnax

(e o pt phais o =A
EB= Al/l, *100
Jsb s =Al

sl dsb=lo

o 4 sl 3 S0l V-
pll(Ye o) OLSan 5 O iy, b Ol b 4 s pdidsi
oaia Gas 5 o L Lol BB St ik ks 8
3 b 3 S 55 IS 6 SV ols I Sl a5 elinl
Wl slsme bl b as sy DL a5, ol b o]
Sl ) L el 13 Y0 C sles 5o 5 518ws 53 5 055
D5 ems IS 53 dops Vv Sy ol gl el
Lo Sl 4 LBl 5 055 el VY e le O b (Ul ay
ok G b 31 el sl OF b (3L aalsl axia S 6 3,
G b ol 358 Ol 5 s Lagdid Sl eal s 035 L
DANV] e aul=a (Yo 0+ ) Kaya ; Kaya

S g;i b‘} - (S fo}‘ | A=Y

(st 53 35 dan)
b asls S b b (o 8 00e8) (552,00 Ol
Kruss G10, ) ;558 oK L (contact angle)
o pate Ko yw &S Sy ol 4 A L5, (Germany
e sy Sl o ks sy hie OT 2 e 0L os
4l iImage analyzer < 5l eslisal L .ad esls 13 s
E%4 dﬂfa)‘.l:. vl:.& 4.)}»4 Ch.ﬂ 9 u‘l ajjaj O ol J—:{.&J
Sl 5 ol (b e Cilie BUE s (5ol ol [)4]
s sls Sl sl s JE1S (5 Se3lul 0 sl
LYo a5 ooslinal 5 Jse 2 3l
Static contact angle = 0() = 2arctg (2 H/W)
6\]! .L.ZL & @LA—J.Al;- dﬁM u.ojpw 9 cjlaj CUJ)‘H
38 o B el o (55 08 ST el gy ol 3l el

L 4 S asb0 Se 5o kb pslad 5 2y Sl 0 b

\YY

0> ekt ag ok gss Y ST als e cnl 3 tpgs W e
NGRS ol Jsl > e

Cwlies —Y-Y

Electronic ) o S 5l oslinl b odd agh slagkd culs
sensitivity 0.001 digital micrometer, DC- 516,
=03l 3,50 okt oglie e O Bl S (g 5ol (MM
A 518 edel s 0 slael Sl 5 4 S 15 S
bé; b}).f..o -Y-Y

TC s 55 5 a3 00 i asby 5o bapkd 05,8 by i
Sl gl Jshme (VU O 5Kws 3 Wb 0sls L3 L YO
23 S bl ol FA oy OF J S0 50 7 L s e

K, i Y

5 8 s Sl szl b s (L, 2, b) 55 sla sl

s g,Se51wl (Data color, US) [als 1S5 ol&zes U
Caj_g-b) b‘};.o -0-Y
a3 V00,3 5 el esls I3 gl Gy b s (PN
Cosb Ol s St 031 53 csle YF e w0 sl Sl
bt gos sl O35 52 5 2l 5 ol O35 Cusld 4 x5 L
A sl
Sl Slp g (5 S 0510l —F-Y
(Tensile ) 228 olSoual d5ls bawi sai  SSIKe Sl g
Elongation t0 ) co.o 4k U 00 [iiS 5 strength
Bb Sls geast oS BT oKy 5l eslizad L (break
wa S 3 bl s, (zwick 1446-60, Germany)
025 5 el \Y dsb Ll Sl plasls oS s
e blE s s Koo b gl cbies 5 a2 5L YO
A s e A (6,8l laculbis o Kle) Ad (g Sl
s ol 5 Vi S o e o bty (42 48
Y olis S s e Sl O S g alols Ll esls 13
NPT 4l 2 e e
oS 5 (TS) eus Pl asloe sl 25 sladse b
A oslizad (BB) et ahii b 5 4

TS= Fpax/A



\Y’qf va‘l.: c\Y 092 c*/\ UL@*’:

S gl 5 pske allad

K, o —\-F
= ) Lo (st o 5 olams) K gla il 4 55 L
L dol- slagks b (tb= 5,5 -b= D sa (ta= w3 @
G ose (G @) YWY YY) xv¥r b sa L oul
Wil oS, ek il bacslie 3 os ) lesed
sdxil g riwb sa L gl il Llss8 L;La(,.L:.’e (e
@ la il 5 28 e L il bpor o bl
ol Koy oS ol Lasie (AQ) Wals L 1) gz b
AP 5 PH 5 s 36 cod woslinad 5550 el Cnch 2 0500
S deol= glagls wl VL PH 5 s a8 5,8 e
WPl & cod LB Gbdd 1o 5s dalgr
bos o ol gk (A) 43S a2l il iy | Ll
Lol i 58 LA, gl sl Sdd 5 s e il VL
3008 3 e Jolo (s SO, 08 dls a5 L adl sy
OLEs &gl 51 ol ohd 65 L ) kT e Dot & O
DF A Cad &S (oolse Gty lp o opl &S s
o ol 5l slged YIS s Al e e s el

) odalice ‘_}JG M\))lf Ll Q,:fsjj.; )\ ol

&‘b}géb Lgu‘u';‘:)ﬁ)‘ A.L;rd.:évl.:ﬁ)l L;“"’}“‘* J.;.:v

\YY

Laeals ‘H:J I NP -4-Y
O Blam b g5 K0 Ol 6,803l bzl 4) olaslel
4 ‘_gl.he:\é )Lgu &Jb;u\} U’li"\'fj (a\:u\ )‘Jﬁ' A L; (J|J§:

A& aule Microsoft Excel L ool cows

Cou g @L‘U -y
5w Ol s e mlaS 5 Wl Ll 5T s Ol
Sl 3 el s 0 Ki O35 ol g AS/XO 5 YV/PY
AR S - RVA RPN S P L g P I PR TR
st O TNV Gl sl 58 Kot 055 elo
o B iy 5 (V) 85 b oaslie LB &ils,8
3 ekl 4 o5l s Olge [V Al A3l e T TYRY
gl e s el il sls PH S das e 0l
il 8330w 53 5 IR R gL:...,T sladls 51 s,
Ol =1 & Ol5 0 3l Rl (SKIL 2 5 Lleo
o3y S Aapl 5 Ll T8 Vb w1y OF 5
£l 58 &ls 534S Gl das s S 5 gdos Jﬂ\)ﬁq&jl{.b_{l
53 O VL bl s e a5 L5 [VF] 50l 50
Slr s Db Jely als (LS plae b b eyl
Sbaails Sl g ppal VO SE e )l Ay sl ag

ol ol aJJJTLﬁﬁJ}ﬁN%JJ oslarl Sy ﬁ\))lf

E
G el s el 5550 wls g8 sladils 1 (gt VIS



ey ohd pland 55 58 Do st o sl s 4

o AS o o) 5 p s e dle SOl Slao st s
et Ol o 51 S Wit fae 58 6 50 Jels
ol Jlasl Oloy 5 Les T Lo glst Ol s coslinul 5550 s
3OS n hes e S ol e S Ll b e s
OF ool 6315 40 (SIS Sl st il 2t OF ol
o S0l Oy 55 sl s 4 58 Les il e S5
535t e n 4 5 VS 8 e VLA sl
ol sy s il SO (aliz:.ﬂ\ Ll 55 g0 4D 5o
SELSs Sleo sart AL 2l edd g ok Culhs 4 e
L2l M3 4S5 b Olea Jlie Ol sie 4 5 Aalss 2 55 O
S oS ol 2l Gl s s Wb L
U EPUTE ST S APUN L B FU PP PYU S IRp PRI
Glaphs ls VU (s i S 5 SOl plSoual &S
LYY] s o138 sl g0 (gduatey gl ol

Casb, a4 g dyd el F-Y

Iy &lsl8 &l s, 050 51 ol ol a3 E Ol
(e colo Bl bS5 e 0,5) TVY Casbs
A0 Sl b e ok b anglie 3 a8 el s &
5 e ke ¥/P0 Caless bisgsad 5 WY (6 pdidsd 5 e e
Lo bosd old baclie 53 5 mS VA YN (g pdidse
2k 5 Y s s ek AT Calis
Ol ol iy (SN (oo Cole ISl LS
Slaekd g sl Sl s I SO Cusbs 4 b
oo 5l Vsane Laarl,} w\«SL?JJ'I Sl gl S s
Glaos S sy M4 dmee Ll L s p
Sl ol b ST Cm VL ey T LS ae
S5 B e woal Gladead Jds Els oo Lol usb,
O o 3 e Dl Jalss 51 Sl ag sl el
IS R D L
Goen SRS SakdaE 3l ity 5T el sladd
L olee o5 Jb= s a0 LA 5 51 Cusb, Cds
oS 03 Al al Gladud [1¥] e el L3 Sllas
dized (630 5 (gl aal ladsl (38 Ll 51 | sl

il 4 o35 b pdy STy Gy S s Jds 4 S

\Y¥

Cd,jb‘) C)‘J'.y -\-Y

YV/PA Ods by i 5 OAS Sl 5l s bl cosb ) Ol
Slp il glacosb, Ol 5 Kos Slids > sy
Olse ol sal s 3 058U8 e Sl o g slaghsd
ERALZAT-IPY ARN ISV W WP SV L 7/ WG S o
5 0k ey wile Jelge ol sdd 1S [A] de Wl
Casby oy LIS e 038 by ie 50585 S Ll o pl
AL S 6 ks sl

Sl Ols g Y-V

o Ol e St sbad e SO Sls part e
35S il e S kel LS (6 pdy RIS 5 L2ES el
s S b ki w35l ol S (23S S
S ol 258 Sl 5 AS e Ol | S
s Gl ol sy Wil i 51 0T 3 ol 5 obd
AL o 1) nilas Slas guast o BIKEL 5 s g
o e U dgh (205l ds s idas e LIS T (s o 13
[VWV] c,..nlui,.:,s&lﬁrliéc,.}.,u ok LS

Wlssl8 255, 0 LS Sl alol slagkd 228 ol
S 4 INNFA LGT 6 pdy 23S s 5 JIKLLKs 0/ ¥
b nle Sl el 4 8 lapksd b alin 3 oS
5 SOl ol gl s (35 s Ly aLS
Sl Jls Olge 4 das o LS 1 VL gy R3S Ao
FIVE S bl 2o s 1100 b b ude (LS
L) old sl TATTOANY (g ndy 23S o) 5 JISLLK
VYV 228 ool e e o/0AF Calis L a3
b sl s DNV IAYY gl 23S sy 5 JISWLKS
\ARSINP-SCENCEECON W 77/ CVIENN S Fpe
Gl 0l 5SS IFFA ol RS Aoy 5 JKLLK
I

3ol s a s slapkd (SIS Sl g Yol 6l
563 msn gl 5 e oS 358 e ealind oS p 5
b oS p 5 [A] s OLESLiRte 5 La gy a5 SN
S 5 3,5 Al 5 gk sy A28 A e
53 e LAl |y 228 plSoual el s L s e L



W“\\‘ j‘:.’.Li g\Y 092 c\c/\ o)w

S mlo 5 psle aallad

Glaos S sy s 4 oS L (3L 5 (sl el (sladad
S Ol s Sl sk, Sl a ol Ll pdy STy
2 NS 6 e alse Kos 5l 55 STy el Ll b s
50k ey Olsl gy e sled 4 ik o5 K ol
Gles S U spde o o w1 5> b pH
3 48,5503 e G e 3 iy g pe (2 8oded) 5 K
AL Rl e LS8 (b e (650 KT Ol e
sskie 4y a5 glodiS o e 5 g aS s ax g AL el
Ol 2o 2sdie odlinad Lagd (SO ol 25
©) O3 skl s w Ll 5l e T 5 K
el 65 S0 ool (20 e (O oS 5 stz
e Db 21 (S 4R Ol Jl e 4 s
Sledi a4 2, Slaedd ehs 4 pdic A ey lapkd
oo slasles el 5 (ST g Ll s S L 5 055 00

Ak e 1 01 015

Ty Vapor (V)
4 g Liqud(t)
=
4 I
b | L
5L
Solid (S)

Vo] oled sly SSlad ea ¥ JSS
SE-dalr e IS Y gy
jlf—@b: RS
gl el el 228 gL

G S aes ¥

PR P P T L o S W I T C P

Lo Julse sy s 4 ol Cyme 534S LAy gde

ct.»ﬁl,..;l.: aeslin 53 Ol Oub Cwd 58 5 3l s ladss

\YO

L o,lal 6 5b Olan b 5l das e OLES 35 5l Cusb,
Lol o 5l bapdd SO Slaosat 25 sk o
5 ks Cos il 1S1 50 WaedisS o3 ol 4 350 e eslizal
s o Gl ok 4 oldd (6000358 Ol e

S Sapded Pl b anglie 53l o 55 s glagld
o @Bl 2 s Lol by 4 VL (6 Ak Ol S
et adl g 0 sled 4 ol sdas cinss BB 51 S s
2 plomil ol e skt 4 (gl 1Sl Dlii
el ol I 3 35

(st 355 52) (532 T O g0

bodd g b (i s80k8) 650,500 Ol G 0 3
55 bl 5l a8 glasly e Gl eled sty S el
J&iﬁlﬁgww&wﬁmb)@hdﬂ.d@g)yb
S S 5 el a5 s eled asly Olpe 4 o e
S 7 JS8) Wil adlllas 5 oo 6 KT Ol
(oS 4203 sty ol 313 031 ol sy s s
S e mle i am s Tl S Suled 4l 81 S
SVl el e s by el ) e (O
Gl i e o sb & e AL a3 A BT
@S s 5 Sl e A3l e 40 Sl i 4l ST
rl o3 el s sy Sle 4 A L [T 3
o L) ps s 5 B 5y 5e (b e s YAAY) i
amlin 3 &lagl8 5 Sl ek g WLd S e D13 (L
Olgee L) ks LSS 5 g il 25 slaghd Lo b
L i Sl Olpe (G5 4 amys YV 5 YO (5 S
i) ok b oalie 55 OF 65,7 Ll [YOXF] das e OLES
S ST Ol PN Gl 208 3l e s (4253 AD) a3
S sy Dbt 4SS baedd e Dl Dl s
JSCs 55 S0 wel ool doys 5 g 4 sdes sk o
2T il Gladend Aos ax o sl (Sa 55 4
2l cl s s O, A S S s S
ST Ol 3l iy Consbl wal gladeul U anglis
As ol NS S gk Oles s dal gl (A e

WlaglB wls 5l ol s, 5 S sl slaad



ey ohd pland 55 58 Do st o sl s 4

Biodegradable sunflower protein films naturally
activated with antioxidant compounds. Food
Hydrocolloids. 24: 525-533.

[8] Bamdad, F., Goli, A.H. and Kadivar, M.
2006. Preparation and characterization of
proteinous film from lentil (Lens culinaris)
Edible film from lentil (Lens culinaris). Food
Research International. 39: 106-111.

[9] Rhim, J. W., Gennadios, A., Weller, C. L.,
Cazeirat, C., & Hanna, M. A. (1998). Soy
protein  isolate-dialdehyde  starch  films.
Industrial Crops and Products. 8: 195-203.

[10] Choi, W. S. and Han, J. H. 2001. hysical
and mechanical properties of pea-protein-based
edible films. Journal of Food Science. 66: 319-
322.

[11] Tang, C.H., Xiao, M-L., Chen, Z., Yang, X-
Q., 2011. Properties of transglutaminase-treated
red bean protein films. Journal of Applied
Polymer Science. 122: 789-797.

[12] Atarés, L., Bonilla, J. and Chiralt, A. 2010.
Characterization of sodium caseinate-based
edible films incorporated with cinnamon or
ginger essential oils. Journal of Food
Engineering. 100: 678-687.

[13] Piergiovanni, A.R. and Taranto, G. 2005.
Specific differentiation in Vicia genus by means
of capillary electrophoresis. Journal of
Chromatography A. 1069: 253-260.

[14] Sadeghi, GH., Pourreza, J., Samei, A. and
Rahmani, H. 2009. Chemical composition and
some anti-nutrient content of raw and processed
bitter vetch (Vicia ervilia) seed for use as
feeding stuff in poultry diet. Tropical Animal
Health and Production. 41: 85-93.

[15] Monsoor, M.A. and Yusuf, H.K.M. 2002.
In vitro protein digestibility of lathyrus pea
(Lathyrus satirus), lentil (Lens culinaris), and
chickpea (Cicer arietinum). International
Journal of Food Science and Technology. 37:

97-99.

[16] Siripatrawan, U. and Harte, B.R. 2010.
Physical properties and antioxidant activity of
an active film from chitosan incorporated with
green tea extract. Food Hydrocolloids. 24: 770-
775.

[17] Kaya, S. and Kaya, A. 2000. Microwave
drying e.ects on properties of whey protein
isolate edible films. Journal of Food
Engineering. 43: 91-96.

b Glp 2 s Jedly (Olulo gl 4) 255
S SR pli A s g b o L S
ok s oS bl B gy 258 u5le OF Sl st
b K, oS 01 e (ol j2in CSle 4 Bsn gl
05 o3 Jle 53 ey Caaslie amD 5o 5 atdly o (gl S
Llge M ol g5 4 w  dase Ol s
Lo b gl anl st @ e 3 ate gla, 86
Rl s AT a5 ushy 4 s s Ol 3l el s
Clr Ko s bk 5l ol ales 55 s

s ol lasles el b addl o8 ol il 2o b
ol B e Wb s 8wl 5 asg | Sl ol

Sl il sl

@\.:» -0

[1] Davis, G and Song, J. H. 2006.
Biodegradable packaging based on raw
materials from crops and their impact on waste
management. Industrial Crops and Products.
23: 147-161.

[2] Atarés, L., De Jesus, C., Talens, P. and
Chiralt, A. 2010. Characterization of SPI-based
edible films incorporated with cinnamon or
ginger essential oils. Journal of Food
Engineering. 99: 384-391.

[3] Ou, S., Wang, Y., Tang, S., Huang, C. and
Jackson, M.G. 2005. Role of ferulic acid in
preparing edible films from soy protein isolate.
Journal of Food Engineering. 70: 205-210.

[4] Cutter, C. N. 2006. Opportunities for bio-
based packaging technologies to improve the
quality and safety of fresh and further processed
muscle foods. Meat Science. 74: 131-142.

[5] Lee, J-W., Son, S-M. and Hong, S-I. 2008.
Characterization of protein-coated
polypropylene films as a novel composite
structure for active food packaging application.
Journal of Food Engineering. 86: 484-493.

[6] Popovic, S., Pericin, D., Vastag, Z., Popovic,
L. and Lazic, V. 2011. Evaluation of edible
film-forming ability of pumpkin oil cake; effect
of pH and temperature. Food Hydrocolloids. 25:
470-476.

[7] Salgado, P.R., Molina Ortiz, S.E.,
Petruccelli, S. and Mauri, A.N. 2010.



WA 5ol Y o555 FA o led

S mlo 5 psle aallad

[22] Ghanbarzadeh, B. and Oromiehi, A.R.
2008. Biodegradable biocomposite films based
on whey protein and zein: Barrier, mechanical
properties and AFM analysis. International
Journal of Biological Macromolecules. 43:

209-215.
[23] Mayer, D. 1999. Wetting and spreading. In
surfaces and  colloids:  principles and

applications, second edition (pp 415-435), John
Wiley and Sons, Inc.

[24] Tang, C.H., Jiang, Y., Wen, Q.B. and Yang,
X.Q. 2005. Effect of transglutaminase treatment
on the properties of cast films of soy protein
isolates. Journal of Biotechnology. 120: 296-
307.

[25] Tang, C.H. and Jiang, Y. 2007. Modulation

of mechanical and surface hydrophobic
properties of food protein films by
transglutaminase treatment. Food Research

International. 40: 504-509.

'YV

[18] Ou, S., Kwok, K.C. and Kang, Y. 2004.
Changes in in vitro digestibility and available
lysin of soy protein isolate after formation of
film. Journal of Food Engineering. 64: 301—
305.

[19] Ghasemlou, M., Khodaiyana, F.,
Oromiehie, A.R. and Yarmand, M.S. 2011.
Characterization of edible emulsified films with
low affinity to water based on kefiran and oleic
acid. International Journal of Biological
Macromolecules. 49: 378-384.

[20] Han, J.H. 2005. Surface chemistry of food,
packaging and biopolymer materials. In:
Innovations in Food Packaging. Oxford, UK.
Elsevier Academic Press. 45-52.

[21] Pastor-Cavada, E., Juan, R., Pastor, J. E.,
Alaiz, M. and Vioque, J. 2011. Nutritional
characteristics of seed proteins in 28 Vicia
species (Fabacease) from southern spain.
Journal of Food Science. 76: 1118-1123.



JEST No. 48, Val. 12, Fall 2015 ABSTRACT

Preparation and deter mination of some physicochemical properties
of biodegradable proteinous film from bitter vetch (Vicia ervilia)
Seed

Arabestani, A. **, Kadivar, M. 2, Shahedi, M.?, Hossein Goli, S. A2

1. PhD Student of Food Science and Technology, Department of Food Science, College of Agriculture, Isfahan
University of Technology, Isfahan, Iran
2. Professors of Food Science and Technology, Department of Food Science, College of Agriculture, Isfahan
University of Technology, Isfahan, Iran
3. Assisttant Professor of Food Science and Technology, Department of Food Science, College of Agriculture,
Isfahan University of Technology, Isfahan, Iran
(Received: 91/8/16 Accepted: 92/3/8)

This work was aimed to investigate the potential preparation of an biodegradable film preparation
from bitter vetch seed protein and determine some of its physicochemical properties. The film was cast
from bitter vetch protein concentrate (BPC) (5 g/ 100 ml alkaline water) and glycerol (50% w/w of BPC).
The moisture content (MC), color, tensile strength (TS), elongation to break (EB), water vapor
permeability (WVP) and surface hydrophobicity of the film were measured. The film with MC of
27.69%, TS 5.04 MPa and WVP 0.72 (gmm/KPa.h.m*) ws comparable with other protein films but its red
and yellow indices in color (a=22.41 and b=37.20) and EB were higher than other protein based-films. Its
surface hydrophobicity (49.83") was higher than that of soy and sodium caseinate protein films and lower
than red bean protein film. In general, according to the results, it seems that the film obtained from BPC
has a good potential to be used in packaging applications.
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