Iranian Food Science and Technology

Research Journal ;s,@s s b
*, 3" QZ‘»’/;%’;

Vol. 13, No. 1, Apr. May. 2017, p. 38- 52 s e

olpl 1 2luo g pole Sledrghy 4 pid
FA-BY. 0 1YA5 i dyl— 129,599 o) 6 kocd Y oo

Qkyﬂjpﬁ-’" BB, (Vicia ervilia) 43‘:}\? u.ié&n K) &Wﬂ}g Ls\.hus/}.u @L&j)‘
of 3l Sl 5,0 $ Shes

TS s el aebl Sacdonl gl S slag Mesly B 3 panme
VYAO/ FA S5 s o,

2>

S g (oS8 Oluogad (Angl cnl 2eldgls Al 53 (g n (YL plise 9 (eSgn b @lie 4 s (938l Jg) Sl 2 L

LSS S b b Mo e 93 pesi5 52 PH Olyasis 1 riomad 568,58 o) 2390 ey] 51 Lol 31 (63,kac (sla S 329 5 &hoglS” &l
9 YIPNAY FIOSYA 55 an Lanaily glisyl g (6,0 (Jgb bawgio (28,515 g 390 o ()bl g (SAS amdgel cud)ls 5 o] (oylub g
FoIYVOY g CxSo yio o p S okS o IVASY Ko yio p p)S ol WYS/S L5 0 J5d5d Mo yd g 0095 sy ¢ ably dtonsld (pSSlio ol oy
< NAFY o /FYFA SRR - b).obJLf u_nj 9 wa).u\_‘? ‘&My Al 44.:\}4.\.: A C9]a.u el uSu)L.w‘ SKlaol wl).ap ]awsm 9 o yd
4 ‘Q_é5) 9 u’l u_\_’> u_d)]o5 D9 ()% S )d a 9 (P9 Aoy Y¥ dl)l.i ash u_)l )l J_.ol> .3)" g NARARS 9 S/YYF o /FYFY
e ALY 0393 5o 3 PH il i oy L5 gols paiomads b duwlows (4503 £)5 0 o9y b 0T p)5) VWY /oY g ¥/ VK N5

63, las Lolgd ( SolKe olgd o)l clagls s S saojly

oy (g | (28 (LS @le (n et J (2 Slge
059 i sterss = ale Sl o)) 0 > a4 o5l e
M b S 5 )0 ¥ guao cpl il 3 (1o)d YA L VY) gt yo
Ol ailes @l ) (oled wiad)l oS 5 S Wl e
adgnl Lo g opslasS o)l ©pga ol |) (gn S
Boye et YA () Kad g jguial) o 1,3 eolasiwl 3y50 (uiig
{al, 2010

slub Bitter vetch _ss0s pU b (Vicia ervilia) alygl§ &l
o 4 dd (0,all Sl pln oS Cul Glge odlgls |
Wb ol YU olie ;) (Farran et al, 1998) s)b ;0,8
9 GosnS LS ad) ply g SB gy cu oUly
Belido, )ail a>g5 590 olgen aibs plaS” cunl ouds el (LIS
Cowl o3 YEI50 5l iy a0b ool gy (sloixe (1994
2 Jeame ool ades cubild & as95 L .(Sadeghi et al, 2004)
5 Jols sl cils cpl 3 YU (pSgp o> 09 Ly g ol
5 0Slas sla S sk 5l Llgice o] uZign slaed gl b
258 )8 Sbs)l 50 e Caiio > ealaiwl cobld

doddo

A5y 35 9 S Camed (95900 (Al > 0l ()8
P &Rl 3 pegmaty (WSgm 3908 Eou (Sla plie 290
Arogundade et ) ¢l 03,8 Ly Gl i 5 G dawe >
L5 s g latay 45 (5 sk (Kanu ef al, 2007 sal, 2004
@l 3y Jlde (lidl 4 pile (598 aw ) Glea Conex
2 ol A conl mly g palid Sl g (LS gy
ROl drwgi Jb 53 (glaysdS )3 ohagr Slow (ngn Mo
By (W« Slg (g @lie 29008 e @ cplpll s
SR 92 2 Sl n 5 (Ban bl @l (8L Ca
et al, ) 3,8 o o Lol (Slapdis (3))] 9 53 )Slas olss
(2007Kanu

0253l o gl gl 5 pole 09,5 (gD sl lskiul (i 4 =Y )

Pl (w935 olKiily «(5)slas

(Email: mtaghizadeh@um.ac.ir s g 0Ny g5 — %)
DOI: 10.22067/ifstrj.v139510.57362


http://www.sid.ir

YA Lailogls (Silso g (oo LoounibgSs jud s Sh9 2035

@byl o (e polater () J9a2) Ad e S o dlai] ]
Aol sse (08 Cpobg b pje Jluzud ol L abye-
.(Razaviand Fathi, 2009) selcus 4ls)lia py> e dae )

b 0olgd (A o bulyy =Y Jgun

akl, S5 0jI1 3,590 Sl
D,=({+w+h)/3 o s Sile
qu=(z*w*h)% i b
b= lellm CugsS cuys
S = nDg? ol

JISG Mo )d g 0347 dlmd]d ¢ Auds dlund]d

Sy Il oalisd b s piogiSiy gy 4 (oo8ly il
Joaz) alaly 5l eslazul b (s8lg aneusly gy (pl )0 b (6 pS0510]
o> Vig (Kg) odd sy (gl pyo m oS 4,55 dslors (¥
.(Razavi and Fathi, 2009) .l (m3) ol buls mle

JEBG a0 43 g Ay Al 43 03L] D490 balg - Y Jgan

A (555751 530 3la
m

=i (sl il
m

Pp = 0395 dpandld

Vb
.o [(pt;pb)l 100 155 1
t

Razavi and (2009) g, wlol y 6555 dieusly (5,50l
Mohsenin (1978) alul, jl eslitwl b aily Jodss ws s 9 Fathi

J92)381 0395 dudld Py g (xBly atsld pr )] 53 &S Wb Al
(¥

S ! S8t cy o

colys s Sl pelad 2B cu s b jboud o
‘5)9 uw_>)| u_aLm C9.|a_w A eolawl U’S“JL_»JI SKle_sl
@a_w $9) M\JS uaM?).ul_Q A ‘du\jduw A5 ¢o)u|9”§
4_)91) )I oalauwl l_) u.iﬁl:.wl Sl wl).\o 9 A M)bw
Razavi and Fathi, ) 45,5 a b (V)adal,jl (o) o095
.(2009

Us = tana (")

O35 5 9 45T jomy 4l
Sl ay psa dms SO jloslaiwl U ass 5405 44l

By oS e olondsSyid Sloogad (63,8es (Shy
AU ilwolel 5 1SS g 5,908 b i Y e
)b an olsSe @0, 5es Sl Shy et )5 e
o S SRy a5 Mo (g, 5 ol ()10 g i
5 b s yabe) 3,5 o)Ll (SuS S 5 whd JSt5 o xdaw
(Kaur and Singh, 2007 Y4 ., Ke

SHe 95038 ol «63,es sl S el 0gde
5,15 (lodag Caol il 5l e slaan]d slb ) 55 laah
S cbio Lo loail (o sy IS5 5 slal s S lgicay
Sllos )3 Laashy oo g gdaw (e cgilobi slaalyd
= Laash SWlawl culps 5 jomy asgly (0,8 Sl & boyyo
Sl 5 5SS Gjbre daghs (b )3 e gshaw )
Cn Sl Sllllas 359, o IS lodllss aans Juid 5 sl
9 S gladl Jod jl cilise ¥ gaze (So38 (el (s
5 S9=2)) Sl asb WAV lSan 5 pade (ghazxe) (a3
lassd ((Mir et al, 2013) g, il o5, (WA ¢ Son
s (WM (e 510 J5) 555 (WA S0 9 (Bolo) (i
Lol (WWAD ()l 5 (59-3)) (Slnl paiS 003 Mol o5, ¥
ol 04

aie S Olyisdn il ol jl eslatl Juily & dag L
2 Slaios g pas g o il eolisel algy Ll g S (L
Sl 2l G ol (53,8kae sla Shy g alol )] 550
“e 5 4 g0 o §l dole )l (0 Skes lo Sy 9 b

W

W yig) 9 3190

3lgo

5 03B Al 3,5 1d (slome JliL 5l a5V plise 4 wbgls il
“Cegy Jos g ab Bl o] (28 5 815 0lge ¢35 518 | g
4 sl Lausgs e S8y Oyg0 (Lusd iS5 gy basg (565
als yo U o U151 i 00y jgue Yo i b SU 5l g Joas o))
(PS8l 4z ¥) Jloga les 3 3,8es (ol (o) 2
3,5 ()

Wl (S5 Slpogad o)y

Q13,138 04 g dlal (g 0511
Jalis Ll slal g bl dslas jolay ailsgls aily Voo lanl
B> Ly Jlions oudsS Lawgs (B) £lis) 5(W) Lo 1) Jobo
5 >hd oiin 5 (pluo (ke 08 (6 pS0jll e b+ )
ool b s Cnlune g Cpiunzs dlayly 3l oolaiwl b ¢y S (o s


http://www.sid.ir

) R VSO INICH | —04‘0)9)5 Nojlods Y wl> .&‘ﬁ‘ @JL\.& eL..o 9 |°9'L‘ ‘SLQ.\mg}v Ay ¥

SaS 4 da by Vo Sdo 4y Joloe )5 Cyguo )Yge +/D s
4 Qe Xg ) adiges Wb 03jen U1 glod j3 (uublize jjen
OSgp ilime e e lee B U 00,5 5ty il 4dds VO Gle
035 bl 3yl 5l coyan (e il edlitul b ¢ 3lro 18 13 39340
NB BV g g Opgmr Bpne i ooV b e Iyl e
TN (69 90 Jio) yiogidg xSl SaS &y g 35Ul slod jo pob
OF+ ggo Jsb > adiged 0l 035 (omasd (2 J 6y <858
Jodos jlealaial Uy anal pulS” ioeio i (6505051051 ji0gil
P .. s \ _ -

(oo o5 o) V+ 6 o ol 5 558 ol

035 oy ¥y ) G b S By )

099 2l i cud )b
9y 3 Tty 5 o Gia e b o) Sojlil gl
pyS S s oolatwl il s SWlL Kaur and Singh (2007)
Lo ob Sl o) sl Ve g b i (9808 Sy J5b o)l
DSy 5 ookl L aiBy ¥ Coteds g 93,5 aslsl 5] 4y jade
PGS a@By Vel e bdiged b bl (ol (lwas)
W05 Sety yBlaw Yoo o Xg Caoyu b ddBd Ve e 4 (3U1 glod
S 239 T3 Lndigas g 4 a5 93 Jigh lo s
wob e negy by O p)S Sy o g L Nign b b

235 G dyd e 2 53] 25 Ko Sl

A5 5yl g (SaSUS Cud b

2 ke o 30,100 ¥ Jslowo agi b Suisuis cod b
sebried s Ay (Ve 00) o) Ko g Adebowale i, ol
L Joboxo pH o1 (SaiS'eiS’ e bs o pH @y 51 (o)
1B a0 Ly g Jlay /0 Sy el 5 ool
PH ;5 Jols Jgloe .ai mlas @ 9 & F/0 Y y0lde 45 Voo
YEerpm jod Ly unblite (jjen bawgd dddd & Cdody Hlai 590
o B35 Jithe 7o ailgtal b (980 4 (uges 5 45 0300
¥ oy Jolowe (Vo) 398 505 o)l (3500 j1 J8 Jole
LT e85 Jlswd Y0 (Jae) (wS1g5lydgl oS b aibs
A5 o S gl alolddl g b 0djen Voo e Tpmygn b (ko]
o (F) adady J o3lad Uy (S8 GiS bl oo (V1)
1,8

LSS US e s as )y =(Vi/ Vo) X V- (¥)
Fr e om S e S (i ©jg S )00

1Bovine serum albumin (BSA)
2Water absorbtion capacity
30il absorbtion capacity

2 oS oy b ass plad (S0l je mlw) e XY ex Y.
Cpd e g 08 oy aSh b s bl (il ogns il (SO
a9y 4 g 395 0 00ntS Vb Bl &y oy 4y (95
gy dgly D9b eSS dumx ()90 45 S5 U B9 o0 4l
g a8 paute ol 5,3 a5 glis) (se]5] o
A ol (V) dlasly 1 oolazul

0, = tan‘l(%) (v)

O it Aol Xp g X) g asuie i 9> > glaslhy g hy
ool dads 9> oyl

2 S (Sedl B S0l elital b (9,8 2 Sm) s
40 105 (550l 39, 48,5 3 s (55t e 10 15
S g Bgd oo 455 (g0 4 i I ol @ baoash & s
$3505181 (D) ] kb g (H) 48 5550 )5 glis)] aimy o 45 S,
i8S 5 (1) akaly 3 5

0y = tan™* (%) (¥)

S 5Nes ol 9 () S pad L (o lowsd S e
5,1

agby 203) (lend oS 5« alrond OS5 (s pslaiody
xS gy )] g lgls b) ladiges (2uSB g caBign 22
e Al (AACC, 2003) 15 gy Sojlas! (wlsgls o
A el Ve el bS5 S aopd S Gk I 5 Slamg S
183 el 1S5 93 s aygesl 4

Ky sradlye (w2
5 Gl a8l 5T cladises (b* g a*L*) ) (clnadlge
(cnl5 CR-410 ) Jluond zuancSS) jl oolaiwl b (655 Cawgy |
Ulgi e 48 Cunl diged Gy do)d LSl L¥adlge (50 yass
o Ky 0,008 @ adlge ) olamdldgsay ) Ve B e yolae
Fn 5 b il g (St o) o S5, b (i o)
SpSie gy (Cate pli) 5,5 S5y b (e p3lis) ol )
Oygeo 3 bl fbw (SIS eolawl Ly ol&iwd dsl (gl IS
oy S Ladiged oK) sleadlge (o polateds g Cdpdy

S )15 sieia 1D B 5 yia ko O by (SKndl

O g >
LVe BY o pHplis o dlols 5] (359 caldo 5
laol(Owusu-Apenten, 2002) b yusd Cyon g 3 03l

Pl st s5atods 5 13,5 a0 Ol 3005 VB Jslo
S gy b g S0, sl Ko 4 pH lass pH il s


http://www.sid.ir

PV ailogls (Sl 3 (2 looniigS 1ud slo Sy b3

A (53S0 pH o )3 (ygmdgel (55l0h o 5
Y gl ol 5l Jd pgmdgal Y i)l V- (V)
Oamdgal (55l doys =()l s il ae ddd gl

Wasls 5 lel Juloss 5 329
bl Jdoss g 4555 038 )3 ool 1S5 95 33 s g0l 4l
Loyl o3y Shos olg 3 o pH @lyuss 1 ) yolaiods Lol
Sloslawl Uy Lo Sile duslis g (dolal MolS" 7,k 5 oalaul
wls b S Oygao P<e/40 ()b ime paw jd Sl 905l
Judos g o5 (V8 aseas) SPSS l8la 5 5l odliul b ool condas
oslazwl (Excel, 2007) JusST jl58ls 5 51l yloges guoy (glyr 5 4

oy g o

il (o308 lpo g
P i 2 (SIS 5 i Clamgad (s Sl gl
Gl 0045 ua)l)f

2 mm

45‘39‘5 YL ﬂM—\J{m}

S oo jolale (ol (lp A (g (205 bgle 4dB5 A0y
3zl b S 5,y 5 23,5 € (V) Jai 390 5lej 59 oilesdl
1D dewlee (0) dlaly

S gl dod = (Vo / V)X Vee ()

Ogdgel (55Ik 5 (SHS Gamdgel Cudyls

5 s293me Uhg)d Ogsmdgel (5)lely 9 (S g gel o
sebaie cpl gl b (g pSojlul s ST (YY) oK
P ey sgaitods ugms g 20358 405 1 )3 31 2o Jgloma
£ X0 poliey pH )] (SaiS gndgel cud oy pH @lyuis
Sl b wadas Yae /0 dguw by g S0 S 0uljl oolazwl L 4
slone 5 3555 6L31 Jolons &0 0,SU51 gy e 0 )
ol jloolar wl Ly aads Yeuaoay y 103 5ys 0 pH jd Juols
S5sman Ve 1D L (olall i Y0 (i) ST,y
L)l 0,Lu0 g A Sot yilw 4285 O e 4 YV e e Xg > ols
3,5 dulxe (£) dlayly jl oslazwl L (EC)

-2 5! o™ UM}?A} ‘O%.“Jyl d)l.).‘{lg: Ao dl)% LI
Fg T slagle; S o gk b 5 STl b o
opdo asxd S 1B oS sle ded Ar glea b gyle (o )0 agd

41395 &l (Sl 9 (SS9 Sluogad - Jgaa

o Syl Sl ST S Sk

Niads Y/05¥ Voo (o ko) Jsbo

-1AD YISV \ (o) 200

-IyYY YIAYS Voo (o shno) g las|

<\AY YISVY ) (o duo) jhad  Slus pSSleo
<I¥YY YISV \ (e cslen) B i 5 Sikio
ooy Ve¥Y Yoo CogS s

AN AATARIN Voo (20 yoo o) o

YISO YAISAS ¥ (p5) &bl oo

et ATYSSS.. ¥ (oo 2 5 hS) (e aipudls
AR Yas/ys. ¥ (oo 51 p,55kS) 065 aipusils
VLS \RAS Y (12y) Jodss
Jooy -J¥Y0 ¥ WY dw 455 Sl Sl cups
[oo¥ af ¥ At Sl SBlavl cyps
ey <J¥VY ¥ S Sl Sla! oy pi
[+o¥ N ¥ M 0 aSlinl SWlao! gy
[oo¥ <JyvE ¥ 03lgS 3yg (Seilin] SBlasl e ps
< /¥aA TYAY- ¥ (42 )2)al55 jorsy 42ls

¥/a-¥ VA/YEN Y (43) 355 » 5om) gl



http://www.sid.ir

) R VSO INICH | —04‘0)9)5 Nojlods Y wl> .&‘ﬁ‘ @JL\.& eL..o 9 |°9'L‘ ‘SLQ.\mg}v Ay Yy

Al S 45 50 duopd YA/AVA-FY/ -5 9;.,.,&‘ e

Dy ;3855 oS Sl 03 dlewil (Jg Sl b il g
Yal-cin and ) 54 a5hsl8 jlaS” Sile Jodsd ds > pizcen
.(OOzarslan, 2004

Ol (i 398 0dalidia V Jgdo )3 &5 jobylen
(+/+XYD/+ ¥) AV 455 4 by yo ( Silind SKlaol oo
aS US o asie a5 dgy (/o EFVE/+ o) SwY o] 5law g
51 i wbglS 590 53 0515 oyl g St (Slil SKlawl
o ,—o.(Yal-cin and OOzarslan, 2004) >4 Silo asly
it 3l Slwgas 4 bles (gjysliS @V gase SlSla)
4 g gli edlo (daw sl Shg «osby Jhde Jolis
5 §9-2)) 2 (N () Cs g 1S (o0 28 > 0l s
Al D i gay (9,8 4 g alsd jany 4l (WYAY (o8]
olie 5l 4 s )5 VE/IOOA-YS/OAY o 15 YY/5+— TE/YA
(VM Gl g 1 J5) 392 55552 950 sl aulide

s bhound S 53
0 Jod> )l o 9 ¥Jods jo aibgls 5,0 wloond Sy
o pd WV OFEV/FA ailyglS aib sy Hlde .ol oads ool LS

LYY asel o cogypay Laash glasyl g (oye Jobo
PR ST A PSP VRO W JAVNI VA VAR PR AR SV VAVA 7AV
mdn byl (Sl )] 5 15ye (Job 29 o0 oaalie ¥ Jgi
yiacskeo YIAYSE /YVY o YISY o /\AQ ¢ YIOSYE VY sy
WA sby o aw D (ux slog b duolie ;d a5 sel cany
0Sles 50 g (WA () 5 (Bolo) Cuwl jiSa 68" dojaVF
3 e gl elis] Jy Silo J S oiylS e 5 Jsb
(Yal-cin and OOzarslan, 2004) . )} 5 Sile cuolses
Aoy > wiin p b o F/FYY L YAYA b ol b
Syg—o 3 dlie pdlie jlas ad B)l55 e oo F/FAY b ¥/YEY
2 Ladash mawdg jeS (WAL () Kon 5 (Bdlo) > sl
i (5 Sle 45" A (6 S0 jl] & po yio SYIAVY B YF/ARY alely
Sy Mo d V/EY B VOY eby olaw (0 Sile slasly
2 bgl8 cugyS o s (Yal-cin and OOzarslan, 2004) >4
3585 (Mo XVXY) o] 0 Sole 45 395 VoY= /-VY aals
Sile 5 (WAL ()San g (B3lo) (s slagl (sl jlade (en
YEIAO o &bl oy 04 (Yal-cin and OOzarslan, 2004)
aSas )i )5 YNEAS YEIASD o (pSile g 2,5 ¥Y/00
Yy L V[0V slacaighby o Slile 350 5 aslie yyolio
(Yal-cin and OOzarslan, 2004) 3o yiaS duo )
Aol )3 a5 dn JBSS 5 0395 il (i il
eSS A AT (xS 1 S ASIIYA-IYYY/A

TS (59 Slae 2 4139 3] (lhernd OS5 Mo )3 Sy

Olypiadgs,S pusB o2 Cugb, Oy EF2Y
] 3)]
SVLESAIES  YLEYYNS  \JoRVIVE Vo oEOVAY YS/-2AANS
dlogy
S ERYOF  YLEYSNY  UE0F AL ETVYY VY. gy b )]

o Bl 55 i
Wb dple S (g slis g Sl g Sl (o2 Sy Ao

Debye 139 Gl ) llises 53] ailord OLS 5 w0 30 g0

& Ol yig S FuS6 =2 Cugby,  odgn 3)) &9
Kaur and Singh, 2007 _ A7 A RVAV VA A Yo/ - £5/IAF S9)8 Jaw 3959 dild
Kaur and Singh, 2007 Y/-£¥V/NA RRE: INTRYN _ <EYY¥/5Y Shaw slog)
WA o)) Kan 5 g3 _ Y/a0 Y/¥Y AY- YAIRA e )]
Sosulski et al, 1976 YV/A v A AA 00/ 013 (55 o> bgw
WA e g g0l B \AR WANS AN FY/¥Y 3955 3|
WA e g g0l /A V5 AN - YY/IV- JRSCANARY

Jono Bl )5 Y Sl


http://www.sid.ir

Y ailoglf (Sl 3 (2 looniigS 1ud slo S b3

3y 5 Ll y5opibgy aliliis 51 51 odgs Ligws g9 3956 5,1 aslie (L)
3 Jmols 3yl a% galyly s il (g ya8 allidg) 42> wde
3956 3] (gl o (5135 Jlade alie g 30,8 S5, (gl)b &l o)
S LLSH 95 s 3o S5) o8 jalls 4 dagi L &S 35
Gl oas ()l55 polas alie 5,5 ) gl)b o bF el s
slad)l i o 1y lacglis cl s 1o 22 Ligwo 5 2955 3]
&9 sybinen 9 0limd SIS CLS 5 g9 g Gl 4 il
i U as olas)l oh cans b)) cpl )0 3090 slaailsS,
LacSSsy g b j0 28" jalaiody g (slogrd ) sbwl csly
ool 2 (OYAY (e 5 (i) A 3 )87 BB b Sy
P S y5hey S5y & gl (B > byl 3l I plgiee el

g5 03l sl gl Lo

s s, ) (sl il by Y g

& beoar 1r b o

diged
WAY (hen g aadosl, &S5 ANF VN0 QWY e )]
WA (oo g uid YUAY VY YA allis o)l
WAY () San 5 oad YY/INN =+ IYY AVIYS bgws 3y
Joshi et al, 2015 VAAY YAE ASIYA 3955 3|
O culMle

b Shy xSojlul padls (gl plsie 4 gy ol

oy (WA (hlSen g sgnil) ol olas LagyeSg (63Sdes
S slegs (S g clale PH (P 5 iy ol
- slea (Vadivel and Janardhanan, 2001) 5)b S Les 4
oo 50 )] B n M 295 o0 oanlite ¥ IS5 1o &S gk
o ol 2l o PH Olpeis &y ditunly MlS g ol >
oS 9 Y=VY pH odgize > cudMs Lildgy JS& U Wiy, dali
Mo e oy w9 a0l 3 CM Sl onoy
CadMs 5o o568 93T Jolee pH j> (VO/FYYmE/mI) (g
Blas aleds pH=¥/d . sanlie pH=¥/a ;s (/- ¥img/ml)
55153 $-0 ey PHL(Y JSL5) 35 3550 csloefiyys Caldlo
Oldlas 84k 5y cowl odd 5155 colMs Bl dais mlie
Al o co M Bls gl o piigy o Sholy lis gyl
Sathe and :Adebowale et al, 2005) siib o S xSy 5]
abeds olgsedy ylo o], pH=¥/d -plols (Salunkhe, 1981
a2y b S .c8 S Ly spge clad] i n Syl
s Gigli el o cidllas ldllas ST als b oS jlages )
PH s 4y S isllg ol aais I pH (y2alS" L Jglows (5555 0

L5 dgwloe (YE/-HANNE) abglS 51 )3 cpigp doy> lade
lmodygly s g Jols 5] copiigpm YL jlide 4 dng b o
Tk Sl slaonBon (iRl ol 4 wlice ol HBn
e ol gu o odnlino B g Figla Jadn 3 &S jobo jlen.aiiils
iy sbugd 056 sladl 3] )3 By oy plie I jieS
e 1y s (WAL (S g so0iul) 3o 8 slog) 5 (was
9 N8 2956 Gl (V0V) e 5 Kaur bawgs oad (3155
b dlglS Al 3 oy doyd Hlde pised g (Sbgw sl
OHLSen g jeiwl gulss o aash oyl gly odds (5155 oo
3y Shes (sLa S hg 2 59y CudeS R ALl g (WWAY)
P32 ey o ion VL Gl 5l T e85l 5V
235250 Sl 5l 4 Sl cu o] 90,Skes sla Shy
ol oMo sl dtanly 0 g Slieng S (02 b dged
g Cuwgdol el (slasl (i 5 g aldd bl 5 CudeS
“ e 82 Shos la Sy o o Glel slagasls S
(Boye et al, 2010 \Y+ ;IS 5 ;o) sil

Ky g1 elyl (w2

Al g slmedygl B g 5,1 5)00 )3 pre slaially LS
omdLis L¥ jrally bl oo Lol S5 o9 gl g 0 ylucs
webad] g3 4y Wlgs o |y Voo B v y0lie g Adl o (g 4y
Sy (P9t Fiybyy kw13l il LY ljee 58 cand
(Kaur and Singh Sandha, 2010) c.l

wldgl5 5,1 Sy gl el by -1 Jgux

b* a* L* s Al
sges

a a a e
YYIYEVV/E- YIAY /-0 AIVEYAIFA  dwg o9 48]

b b b -
YAEYYNAS T ANY <R[\ AY/EOAN/SS aiwg b albgls )l

O )l L iy £ Jgz 53 00 ()15 polie & a2 L

Sygmo 3 31 ol gt Fipdg) eaimd U5 & Canl ity diogy
g S B ol os Cuawd (gol> i dtwgy bl o diwg Bl
- e ySrgy 3y Ky Caomd opl Bl L a5 aiil o adilsSS,
- o i 3)1 b¥g a* claadlge Laaild dtwgy Bls b pwiomon D95
Caw dlwgy Bl g 35l (slogrd 4y ile S5y &by dwgy 1yj oS
235 (o0 &l (b slaisn (25,0 5 3)) Sy b et
b a8 ol ord o)l35 laaih 3 5,1 (55, slaadlge Y Jgis )
Oy 0ad (IS polie b gl (ul I Jols ol dwslie
by a5 5l Atgy (ygss wbglS )1 &5 58 (oS amD iz


http://www.sid.ir

) R VSO INICH | —04‘0)9)3 Nojlods Y wl> .&‘ﬁ‘ @J.l\.é el....o 9 .o,l.: ‘SLQ.\MAg}v Ay ¥y

sLapH 5l 555 iy a3 Jidgyhen sbaog)S iulél
bowgond ly wls alie basl, -yl Wl S Jes (gdpl
(ohlKed g (wud AYAL (] )Sen 5 jasiuwl) cunl calises o
Kaur and <Lawal, 2004<Kaur and Singh, 20074y

.(Singh Sandha, 2010

= = = =
N IS (o)) 00

=
o

(Ui aa a8 (i) gy Sl lale
L (<)) [e9)

N

o

s ) YLy s pH o3ga0ms > ol el ol (s
a bl S xSl sl gadads SIpH el S Ly iols8l L gy
Owicred b o ]38l cldMe a3 g o ol j Sliwlg xSl
ol g ail il S0l ol sbeeyomj e <l ol
b iali8I pH SV alde 3 05 gdm (S9m =5
» 2L cLapH Yias! ] 590 ,> .(Damodaran, 1996)

PH

PH aliseo 5l 45 4ildgld 5,1 Joloro i p pdlie—Y JSu5

slael 5, )3 Ol Gl polie A Jga 3 05,8 lgie 5,1 25 5
Do o odalie Jodx jl a5 jglailen .Cuwl sdnlin LB calise
Lalpe 3,1 51 albgls assly 5,1 (gly ool sy O Gls ke
oxallis opl a5 Cunl yia8 Lgw 3,0 5l Lol ¢ juie g 3950 il
@ olg e |y Solds plasl o aildglS 5,1 51 ool Cawlio coubils
Sglas Ylenl g 5] oaims LSiis oluS 5 coglie doyd > gl
S s aiel (slasl g5 5
e Olyie Cou & Cunl (S5 o S Eg ol
b ooy ) ol g 29 e iy b9y (b (A
Traynham et al, Kaur and Singh, 2007 (Kinsella, 1979)
aaS Couwl ope ol 48ey Qs syl 3e YL (2007
Ologad S99 1S dlpe 3 pab g e (IS CLbB
i cod)bb (Kinsella, 1979) S o SaS S8 gl gel
3 oS s Ol py S VNV [Y aSlaglS atwgy ool 3] o4,
e g Blyy bwg ond (5)155 polie 5l lise oyl el Cons
Ve —V/Ye) Gilisee (y> oy b bgw slad)l (clp (VWAQ)

09y 9 2l e cud b
GBS g ea 3 il oUly Sl O Cle e b
Dy 3959 Ol e Codgime a5 ol alps > Ol JgSUge
lad u“_)lj el glasul Sy 4 (o Sles (Shg oy
- 9-a> cuBion S350l 5 g liee <o
Seena ¢Sikorski, 2002) 3,5 S plb yud 5 Cawgd ] sl
(Wu et al, 2009 <Yu et al, 2007 :@and Sridhar, 2005
ol GRS a3 3 (2 oliee GRIPI L Gl Gl piren
oS 5 Sl Jlail B slag e il el 2 9529 125
2950 I L Jdgyien sloog )5 Jlasl sl oyiaos 53 slagsise
.(Adebowal et al, 2005 Heywood et al, 2002)
4 aslyglS At e o)) Ol Ll Limgh oyl
aScowl Jls 3 ol g 3, 25 5 T p)S ¥/ NE N e
0yiuS ;> (Y++\) Taha g El-Adaway g osel Cawsey polio
VIO i s 935 g Ailadim odd (65 y> 3y (sl 0as b))
5 (YY) ohlSen 5 (b o digai 5 )3 Ol p)S VDY 4
Fkee VI8 MV i |y g g bl 5)1 O Gla e b


http://www.sid.ir

YO .ailoglf (Sl 3 2 looniigSs 1ud slo S )

Maruatona ef ) bgw 9 (VWAY ()], Sen g oaud) aldliis 5,1 ¢l
3y el oas 5155 polie jl el Cony e .l (al, 2010
ool Cuts 4 I Lol yuiy (Du et al, 2012) 5455 g ois

g yieS Lolye 3,1 el (Yo)+) ol Ken g Maruatona lowgs

g (P35 p5 VIVF) Ligw ()15 (g n ol 9 (p55 /)5
5y ely onis oyl55 polie 5l Lol ¢ynds (Yo V) oK 9 Amza
P aS jablandg g8 (Y++)) Taha 3 El-Adaway lewgs

ol (yiy)l3 S Hlude b cnlizo l5ae opl 93,5 o odnlie A Jgus

Glise Glge 3,1 (g o g o Qo Cudyb A Jgaa

& iy e e b Olods el )l gy
Maruatona et al, 2010 VAE-/ \Al b g
Maruatona et al, 2010 YIVE /Y Vo LolLo

WAY () an 5 oad VWY /o CEIYS s
Duet al, 2012 VYYE- /oY pune
Duet al, 2012 UAREUA 1 UARS=RVRR! 3¢5

o5 S Job > S @ )3 i Cjgear g 08 ST LS
Oladele & Aina, ) 33,5 o b x5 (dddy +-+) b Sbj
JLsb sl iy dgmg a0 basye 3,1 5 aS slol W (2007
(Kinsella, 1979) cul  oxdow

PH cilisee polie oS amd o i modly uib,ly 3T zols
5y (SASUS ©)a oyl SaS U cla Shg g )b gre il
ol o 001y isles 455 Jbges > PH calisee yalis jd ailagls

250
200
150

100

(3mm3) S S i

50

b
i c
3 4.5

S (5ylatly 5 (SRS b b
SO B o5 slacls (Sasly Joli slieslge j> oS
SaS @S Cunld ol dwgy lols do B S L g mlbo 1
Vomano 5 33,5 (oo iy 5 03 31 o8 o> (IRl Aoy e,

Qb 8l s plidlse 3 wgllas (Sjglg) Cluogas sbxl
4 S (glnl g o ] (i iy g sdided dsls (S

5 Sele ooyt ply > &S ilejlely gl s n 2Vl

a

ab
6 9

pH

PH Glisco pdlio 45 aildgls 5,1 SuisUs Cud,b alieo-Y JSW

oAl L (lEl g S Sllgnl Ak I ad e el Jlgen
Blo g 03,8 S8 (S pubar (s pyBllan 4 Ylein] (oniy
09 sl Sge (i Csdgyn —Csdg s gla S mn
Jise JB 93 aw 4 Peol) (g 29 e el 9 33)5 00
ma S e b nlibl el g bl jaase |y lon slacls g o

5yl (SAuSUS @ yu8 34 0 odnlie ¥ IS5 50 &S el Lo

WAl oyl oy i gyl PH=F )3 g (o S pH=Y¥/0 )
2 bylay (Souid pH=¥/0 o Suuswas )ad il s
OHLSed g el bl U aS cul osd oyl S xSlg 5! pH
Lawal (2004) s E1 Nasri and El Tinay(2007) ()¥4+)


http://www.sid.ir

) R VSO INICH | —04‘0)9)5 Nojlods Y wl> .&‘ﬁ‘ @JL\.& eL..o 9 |°9'L‘ ‘SLQ.\mg}v Ay \d4

g yoedml o lS'g) sluse) gy Aol 550 5 Lawal (2004)
Js sl Sl e calisee Sbgos 3] 5550 0 (WA) e
ol S isllgpl kel )3 (S gadgal byl ials
OhlSan 5 () Cul 0dd lgie db (pl > (g ClMo
Jo e e b (S8 gmdgal b )b ppizmen (WWAY
¢El Nasri and El Tinay, 2007) ¢l by o Jolowe )3 osigdb
Ceyw sialS 4y p e el M ials (Ragab ef al, 2003
Oliwe 5038 o) 5 Sl (b (o Y Caams s (B0 2 e
b > e 40 bl oo (il (o o Y )3 (B9 Ol
S (gl gel cllid (b (o 4V )3 (pSgp clale ials
(Piornos et al, 2015) ub o ials

oanliie pH=A,5 4ilbgl8 5] SaiiS gundgal b )bs oy i
Al (¥ JS) (5530 oMl g 1 3o i o 3,5
sl ) 59, (W) GhlSem g g0l gy @l b @l ¢l
il Shgs g5 aw 3yl (g, (Yo +0) Adebowal gl ¢ jo,8
3y

OY & Gy 4 b gd (Susd > cullb &S iy
- Sk Ggmdgel sl g 03,5 S plee Sty (e
oL Gl s an pH=A s 0,00l L8 (clapHL 5 8
cel g abie Gl o) ol 4 Mo doniy g (xaw
a8 (555 e g i )l ) (5B 53 g 235 0
Cdbo Gialil g (e fitS ialS el g wib et
33)5 (S (geadyal

aidy P Ve slaglae) p3l(gmdgel (65lk 3590 5
FUSs 0 aS jeb len (P<0.05) 54 5 ize yamndsel (g5l
S w8 Gamdgel g)luk o) cubIS L 295 s oaalite
ly1aB) 00 STy L8 Gl g i Slg e ialS opl e
Lyl 51l 2 PH 513550 55 330 gl (o 55 (65,
ol pH 1 iy oL pH s (g)lul poles ol ol mlo
2l Ly g)bine O3 pH=A)5 (g)luly opl ' psbocy <
S (59 4y lag s S Syl pH > 250 lapH
255 slasl 5 (Siwon vt 4 blod yamadgel l)d g aiil o
9 (Y+¥) Lawal .08’ o db) s (g)lul amndgel cplplis
Ogedgel 5)lhly cnyieS 835 Glo 35 (WYAY) o 5 oaud
sl sialsh Jlas! elde (V- +¥) Lawal .asb o pl dais )
5 PH nl > asdly slag s o3l 5l iy (208 1y P y> (gendgel
sla]sSge asasd Loly g geos «Jlail Lads s )
Slgisn o)k slwog)S )3 o g PH Sl ety plo g
el S8 (s (52,8 Cols dgute 4

oili8l ool e 4 cudMa A ylas il LIS slapH o
y5 b ol 3l 2l 3 5o g 30,5 (oo sl g o

(VY 5 jgdul) 35,5 Saus

YV ol5me 4o PH=S )3 aibglS 5,1 (¢l Sausaas b b
FY EF/0 FA i a Sy ool &SI 53055 dulxe o
Cod b polde BMS] dg g .ol sad 5155 Juo > YOO 4
b o 55 5 Joko (laSyn g g ylae 4 (SWS S
9 yoiwl) ol oa i ool cu s Lyl ulab e s lnB
(Y e

ooy 5l o2 5 PH gdlaws ¥53 aibgl8 )1 1 Juols 87 gl
e o odaliin 4S5 o b lencuwl oad ool L ¥ USS
b oo LialS lo; cubdS L pH golaw (olod 3 oS (gl

3 Ayl 5,1 555003 S )bl lime it opl 2 0gMle
4 olpee 1y Solsnl pH > (65lul 055 oanlie pH=Y/0
adly Loy (2als Pl > (SopsllL sy o9 jho
Sl Sonym plSocul 5 ()l hali 81« Slig S
SLonl a3 9 (WSgn b J5se Om C9dg im0 gg e
Olas oo db i lar sla Ol Bl Il g 568 4Y O
sSae adaly S (g)lul 5 (SASUS ©)8 (g 08 lyis
slaols x5l oYL Susas @pd oS olas] g 5)b 345
ml (o8 @ phydllasl )8 b (g wlid Sl lojlead b 555
S rieS (ol g Wad e (B Sy iS4 S oo
OeS9m dgjl 3y90y0 (Ve o¥) Lawal (slaasly L zols ol .5)b
39— > (W) phlsSen g jgisl piomen 5 (LS9l (sl
Sl ol 55 5 i g 5 30 g 0930 e (£1o)
- »—» Arogundade (2004) 4 Seena and Sridhar(2005) ,.las
bl (Sl

Ogmdgel (51l g (S NS gl gel Cod )b
= Wil e (glaptugs 3 ol Sk 5 Ggrdsel Wy
sl oL anel (clasl I aopwigy 5)b cucal 3Yls <la
@ a8 wload LS5 dad et claduwlginel g 0Lt dob aisal
S (SIS gpdsal Cud b it e g plidsel (Shg 09
S 2dgyid —Jidg)dn sba iy ol & JelS g
&t 31l PH T 093l tCusl PH 4y atily cnll 5 5,1

(Ragab et al, 2003) >l  giuml pHay caruns
3 PH aliseo pdaw ¥ 51 ol Lislaosly wibylg 5JUT (oas) o
a5 (P<O.05) s g Intiges (S8 o gpudyel b
sdnlie PH=Y/D j5 Su S yamdgel jlads o yiaS @ JSG5 &
el L ssalis ol ol S sl pH o S5 a8 wi
bl piigyy dgil 3)50 40 El Nasri and El Tinay(2007)

1Isoelectric point


http://www.sid.ir

YV o ailoglf (Sl g (2 looniigS 3ud slo S b3

g

100

90

80

70

Al

488 30 o)

o

M488 60 o)

(MJJ)L.AS&)‘
o o o

o

a
b b b
) b
|60 bc I bc
bc
\ C
> | c T, . l
4
B488 90 o) 3
2
1
0
3 4.5 6

~Opedaal )l Rl 4 e (rlaw S ialS L 5 AL

pH

Oboj g PH cliseo pdlie pd aildgld 5,1 88 gylasly pdlie— £ IS

60
A s0
3. 40
3,

’i; 30
i 2

2

,VE 10
1

j’ 0

ab
3 4.5 pH 6

PH (iliseo y35lEe )d ailagl 3,1 SuiS yommgel Cud,b ydlie—0 JSUS

39750 Jol 50k el 5 e o3 & ] o sla
25k pH 5 asdgel (g5l o bL3,l . (Piornos et al, 2015)
Slllas gols Uy aS il o PH 5 (pgp oMo oy dlall,
Zayas Hung and .ccab coallas (V- +Y) o )LSen 9 Ragab
(ualls L ol ol pH Jols (35 Jslse (Y22Y)
Sl oSy L 5 (e (o G5 oS

Pl oo S5e (ygmadgal

!conformation

0,55 Sy csdoml b (2llB o1 lapH )5 ol 2 ogdMe
548l Gali8l (5 o LB e (S oifigm o4
(Lawal et al, 2004) 398 0 yiins 9y 9 o o 4Y plSowl
il a5y Giulidl dsas La H (pl )d piocen
2 0dd JSI5 Gy whd plSorinl (g om slapiiSTy
Gl medsal il coles p3 g 4Bl GI31 5 93 (gL
(Lawal et al, 200) LU -
bl (glag s Ml 2L (o2 > SLb (S0 S e


http://www.sid.ir

WWAF ol o)l — (3205959 doslous AT wla (ol ! (2188 2oloo g pole sleddg s @y YA

60
a a
50 1 -
¥
™ 40
9
M43 3005 Y
. 30
B34 60 ol 3‘3
/"\ b
E 20 bc
a bc be c
£
) u i u i
0
3 4.5 6 9
pH
Obej 9 PH lises pdlis yd aildgld 3,1 cygmmgel (g5l rdlio— 1S5
P9 Lisu 5D 05 Iy 8 iy sla )y 390 05dll (LSgy & 35 Ao

3B st 3390 olsd ol PH S5 01 o0 Skes (ol
3ySos sl Shg hb Jools o)1 ol (L ols oS cé )3
@b ol g ogdle aiboe Slge plo b dulie B 5 ogllas
o 593 L g 039 PH 53U co 63 )Slas (sl S o (Lt
Sl (S P oan celd il g S Sl das
Lo cnlpls il (ol 69y (03 Shoe sla Sy plo o35
Sgre elS Bilae sl |y elys 5l (S ol e PH s

b

4o 5l Jols )] g aibglS calis Gua b Limgh opl 5

Sl SRy s g 6b (SSle y olendsSuid Clogad ()
Sl gad (Jgl Gioso p b asshy alols o)) o, Slas
gy oyl oudid g olus jhb olul: bels @)y (SSle
@iz gy SKlaol (olps luwgio g J5d5s ¢ i
Awgy ghly aib ol duslie il plo b g (505 o5l

w4 ol ez 9 0o Oliee D92 (P50 e 9 Ky s S
e S g WG e ol pl el Canty Mo p3 A g Aoy Y

&l

AACC.American Association of Cereal Chemists. Approved Method.2003. 08-03,8th ed., St. Paul, MN, USA.

Adebowale, Y. A., Adeyemi, . A., and Oshodi, A. A. 2005.Functional and physicochemical properties of flours of six
Mucuna species. African Journal of Biotechnology 4 (12): 1461-1468.

Ameri Shahrabi A., Badii F. , Ehsani M.R., Maftoonazad N., Sarmadizadeh D., 2011. Functional and thermal
properties of chickpea and soy-protein concentrates and isolates. Iranian Journal of Nutrition Science and Food
Technology. 6(3). 49-58.

Amza, T. Amadou, I. Zhu, K. and Zhou, H. 2011. Effect of extraction and isolation on physicochemical and functional
properties of an underutilized seed protein: Gingerbread plum (Neocarya macrophylla). Food Research
International, 44: 553 — 559.

Arogundade L.A., Akinfenwa M.O., and Salawu A.A. 2004.Effect of NaCl and its partial or complete replacement with
KClI on some functional properties of defatted Colocynthis citrullus L. seed flour. Food Chemistry, 84: 187-193.
Assadpour, E.; Jafari, S. M.; Mahoonak, A. S.; Ghorbani, M., 2010. Evaluation of Protein Solubility and Water and Oil
Holding Capacity of the Legume Flours, Iranian Food Science and Technology Research Journal, 6(3), 184-192.
Assadpour, E.; Jafari, S.M.; Mahoonak, A.S.; Ghorbani, M., 2011. Evaluation of emulsifying and foaming capacity of

the legume flours and the influence of pH and ionic strength on these properties, Iranian Food Science and


http://www.sid.ir

YA L ailoglf (Sl 3 (2 looningS 1ud slo S b))

Technology Research Journal, 7(1), 80-91.

Belido, L. 1994. Legumes for animal feed.http://www.hortprudue.edu./new crop/1492/legume-animal. Html.

Boye J, Zare F, Pletch A. 2010a. Pulse protein: Processing, characterization, functional properties and application in
food and feed. Food Research International, 43: 414—431.

Boye J.I., Aksay S., Roufik S., Ribéreau S., Mondor M., Farnworth E., Rajamohamed S.H. 2010b.Comparison of the
functional properties of pea, chickpea and lentil protein concentrates processed using ultra filtration and isoelectric
precipitation techniques. Journal of Food Research International, 43: 537 —546.

Coffman, C. W., & Garcia, V. V. 1977. Functional properties and amino acid content of protein isolate from mung bean
flour. Journal of Food Technology, 12, 473-484.

Damodaran, S. 1996. Functional properties. Food proteins: properties and characterization. VCH, New York, pp 167—
234.

Du, S., Jiang, H., Yu, X., Jane, J. 2012.Physicochemical and functional properties of whole legume flour. LWT - Food
Science and Technology, 55, 308-313.

El Nasri, N. A., & EI Tinay, A. H. 2007. Functional properties of fenugreek (Trigonella foenum graecum) protein
concentrate. Food Chemistry, 103, 582-589.

El-Adaway, T. A., &Taha, K. M. 2001.Characteristics and compositionof Watermelon, Pumpkin, andPaprika seed oils
and flours.Journal of Agricultural and Food Chemistry, 49: 1253-1259.

Farran, M.T., Dakessian, P.B., Uwayjan, M.G., Seliman, F.T., Adada, F.A., and Ashkarian, V.M.1998. Performance of
broilers and layers fed high levels of treated vetch (Vicia sativa) seeds. Poultry Science.74:1630-1635.

Feizi S., Varidi M., Zare F. and Varidi M.J., 2013. Investigation of chemical composition, color parameters, and
functional properties of Fenugreek flour and comparison with soybean flour. Journal of Research and Innovation in
Food Science and Technology, 2(2), 121-138.

Golpira H, Tavakoli T., Khoshtaghaza M., Minaei S., 2009. Determination of some mechanical properties of pea for use
in designing of harvesting machines. Journal of Agricultural Science, 19(2). 1-9.

Heywood, A.A. Myers, D.J. Bailley, T.B. Johnson, L.A. 2002. Functional Properties of Low-Fat Soy Flour Produced
byan Extrusion-Expelling System.Journal of the American Oil Chemists' Society, 79: 1249- 1253.

Hung, S. C., & Zayas, J. F. 1991 Emulsifying capacity and emulsionstability of milkproteins and corn germ protein
flour.Journal of Food Science, 56, 1216—1223.

Joshi, A. U., Liu, C., Sathe, S. K. 2015. Functional properties of select seed flours. LWT - Food Science and Technology
60: 325-331.

Kanu, P. J., Kerui, Z., Ming, Z. H., Haifeng, Q., Kanu, J. B., and Kexue, Z. 2007. Sesame protein: Functional properties
of sesame (Sesamum indicum L.) protein isolate as influenced by PH, temperature, time and ratio of flour to water
during its production. Asian Journal of Biochemistry, 5: 289-301.

Kaur, M., Singh Sandha, K. 2010.Functional, thermal and pasting characteristics of flours from different lentil (Lens
culinaris) cultivars.journal of food science and technology-mysore 47(3):273-278.

Kaur, M., Singh, N.2007. Characterization of protein isolates from different Indian chickpea cultivars. Food Chemistry,
102: 366-74.

Kinsella, J. E. 1979. Functional properties of soy protein. Journal of American Oil Chemists Society, 56: 242-249.

Lawal, O. S. 2004, Functionality of African locust bean (Parkia biglobossa) protein isolate: effects of pH, ionic strength
and various protein concentrations. Food Chemistry, 86: 345-355.

Majzoobi, M.., Abedi, E., Farahnaki, A., Aminlari, M. 2012. Functional properties of acetylatedglutenin and gliadin at
varying pH values. Food Chemistry, 133 :1402-1407.

Maruatona, G. N., Duodu, K. G., Minnaar, A. 2010. Physicochemical, nutritional and functional properties of marama
bean flour. Food chemistry, 121, 400-405.

Mir, S. A., Bosco, S. J. D. Sunooj, K. V.2013. Evaluation of physical properties of rice cultivars grown in the
temperate region of India. International Food Research Journal 20(4): 1521-1527.

Mohammadi-moghadam A., Razavi S.M.A., and Niknia S., 2008. Study on physical properties of Balango and Shahi
seeds. Proceeding of The fifth national congress on agricultural machines and mechanization Engineering. Pages: 1-
9.

Mohsenin, N. N., 1978. Physical Properties of Plant and Animal Materials: Structure, Physical Characteristics and
Mechanical Properties. Gordon and Breach Science Publishers, New Y ork.

Oladele, A.K. Aina, J. O. 2007. Chemical composition and functional properties of flour produced from two varieties
of tigernut (Cyperus esculentus). African Journal of Biotechnology .6: 2473-2476.

Owusu-Apenten, R. K. 2002. Food protein analysis Quantitative effects on processing.Marcel Dekker, Inc. Basel. New
York.

Piornos, J. A., Burgos-Diaz, C., Ogura, T., Morales, E., Rubilar, M., Maureira-Butler, E., Salvo-Garrido, H. 2015.
Functional and physicochemical properties of a protein isolate from AluProt-CGNA: A novel protein-rich lupin
variety (Lupinus luteus). Food Research International, 76(3):719-724.

Ragab, D. M., Babiker, E. E., & El Tinay, A. H. 2003.Fractionation, solubility and functional properties of cowpea


http://www.sid.ir

WWAF ol o)l — (3205959 doslous AT wl (ol ! (218 2oloo g pole sleldg s @y O

(Vigna unguiculata) proteins as affected by pH and/or salt concentration. Food Chemistry, 84, 207-212.

Ravaghi M. Mazaheri M. Asoodeh A. 2011. Role of Soy Flour Type and Production Procedure on Chemical and
Functional Properties of Its Protein Concentrate. Journal of Food Research 21(1). 71-82.

Razavi S.M.A. and Akbari R. 2012. Biophysical properties of Agricultural and Food materials, Published by Ferodowsi
University of Mashhad, IRAN.

Razavi, S. M. A.; Zahedi, I.; Mahdavian Mehr, H. 2009. Some Engineering Properties of Plantago major L. (Barhang)
Seed, [ranian Food Science and Technology Research Journal, 5(2), 88-96.

Razavi, M.A., Fathi, M. 2009. Moisture-Dependent Physical Properties of Grape (Vitis vinifera L.) Seed.Philippine
Agricultural Scientist, 92:201-212.

Razavi S.M.A., Tavakoli J., haji Mohamamdi Farimani R. 2006. Study on physical properties of four different
modificated type of Iranian wheat seed. Journal of engineering research in Agriculture, Page 1-6.

Sadeghi M., Abbasi M. and Masoomi A. 2010. Physical and Aerodynamic Properties of Pinto Bean Grain as Affected
by Moisture Content, Iranian Journal of Biosystem Engineering. 42(2). 145-152.

Sadeghi, Gh. Samie, A., Pourreza, J., and Rahmani, H.R. 2004. Canavanine content and toxicity of raw and treated
bitter vetch (Vicia ervilia) seeds for broiler chicken. International journal of poultry science, 3(8):522-529.

Sathe, S. K., Salunkhe, D. K. 1981. Functional properties ofgreat northern bean proteins: emulsion, foaming ,viscosity
and gelation properties. Journal of Food Science, 46: 71-75.

Seena, S. K., Sridhar, R. 2005. Physiochemical, functional and cooking properties of Canavalia, Food Chemistry, 32:
406 —412.

Shokrollahi Yanchedhmeh, B; Mohebbi, M; Varidi, M; Ansarifar, E, 2014. Effects of Temperature, Frying time and
Lentil Flour Addition to the batter formulation on quality of simulated fried crust by using a Deep-Fried Model
System, franian Food Science and Technology Research Journal, 10(3). 266-275.

Sikorski, Z. E. 2002. Chemical and Functional Properties of Food Components. Florida, CRC Press.

Sosulski F., Garratt, M. D., and Slinkard, A. E. 1976.Functional Properties of Ten Legume Flours. Canadian Institute
of Food Science and Technology Journal, 9(2): 66-69.

Traynham, T.L., Myers, D.J., Carriquiry, A.L., Johnson, L.A., and Amer, J. 2007. Evaluation of water holding capacity
for wheat—soy flour blends. Journal of the American Oil Chemists' Society, 84: 151-155.

Vadivel, V., Janardhanan, K.2001. Nutritional and anti-nutritional attributes of the under-utilized legume, Cassia
floribunda Cav. Food Chemistry, 73: 209-215.

Wu, H., Wang, Q., Maa, T., Ren, J. 2009. Comparative studies on the functional properties of various protein
concentrate preparations of peanut protein. Food Research International, 42: 343-348.

Yal-cin, C. Ozarslan, O. 2004.Physical Properties of Vetch Seed.Biosystems Engineering, 88: 507-512.

Yu, J., Ahmedna, M., Goktepe, 1. 2007. Peanut proteins concentrate: Production and functional properties as affected by
processing. Journal of Food Chemistry 103: 121-129.


http://www.sid.ir

Iranian Food Science and Technology ] . . VT aaa -
Research Journal f } j olnl @1as @luo 5 pole Sledrgy 4 5l
5, 4

Vol. 13, No. 1, Apr. May. 2017, p. 38- 52 SO M P A-BY .0 WA Caigu - 399588 ) 0sled AT Al

Evaluation the physicochemical and mechanical properties of bittervetch seed
(Viciaervilia) and the functional properties of its flour

M. Taghizadeh'", B. Shokrollahi’, F.Hamedi’

Received: 2016.07.08
Accepted: 2016.12.31

Introduction: Lack of protein is one of the most challengeable subjects which are being discussed by
nutritionists as well as food manufacturers in all over the world. Therefore, the search for the new sources of
edible proteins is one of the interests of food researchers. Among all food sources, legumes are one of the most
known sources of proteins. Bittervetch (Viciaervilia) seed is one of the legumes families which have a similar
shape to red lentil (Farran et al, 1998). The seed has high nutritional value and is able to grow in shallow soil.
Having protein content of more than 26.65% (Sadeghi et al., 2004), has make the bittervetch seed a good option
to be investigated as a new source of protein. The object of this study was to investigate the physicochemical and
mechanical properties of bittervetch seed as well as studying the functional properties of the result flour
regarding to introduce a new and beneficial source of protein.

Materials and Methods: Bittervetch seed was obtained from local market in Shahrekord city and was
cleaned, skinned and milled. The obtained flour was then refrigerated at 4°C for further tests. Physical properties
of the seed including size, dimension, mass, true and bulk density as well as porosity were measured using
standard methods and calibrated equipments.

In the case of mechanical properties, static coefficient of friction on fur different surfaces as well as the
filling and emptying angle of repose were determined.

Chemical composition of both the seed and skinned seed’s flour (moisture content, fat, protein and ash) were
determined using standard methods (AACC, 2003). The carbohydrate content of the samples was determined by
subtraction of the sum of other compositional substances from 100.

Color properties, protein solubility, water and oil absorption capacity, foaming capacity and emulsifying
capacity were also measured for the flour obtained from skinned bittervetch seed.

Results and discussion: The results obtained from the measurement of physical properties for the bittervetch
seed showed that length, width and height of the seeds were in the range of 3.11mm to 4.18mm, 3.16mm to
4.34mm and 3.32mm to 4.98mm, respectively. The average values of 3.564+0.223mm, 3.620+0.185mm and
3.836+0.222mm for the length, width and height of bittervetch seeds, respectively. The surface area of seeds was
found to be in the range of 34.991mm’ to 62.187mm’. True density, bulk density and porosity of samples were

found to be in the range of 1321mm’ to 1322.8mm’, 0.786mm’ to 0.802mm’ and 39.879% to 41.060%,
respectively. According to the results obtained the highest mean for the coefficient of friction was belonged to
the three-layer wood surface (0.435+0.003) and the second highest coefficient of friction was belonged to rubber
(0.424+0.003) proving the these two surfaces are not appropriate for handling the bittervetch seed. The lowest
friction coefficient was found for the glass (0.194+0.003).

L* was measured for the obtained flour and the highest L* was found to belonged to skinned seed’s flour
showing the removing the skin would result in brighter flour.

The test on protein solubility showed high dependency of this parameter to pH of the flour proving the U-
form dependency in the pH rage of 2-12. The highest solubility was observed in the pH level of 12
(15.622mg/ml) and the lowest protein solubility was observed at the pH level of 4.5 (1.041mg/ml).The flour of
this seed contains 24% protein and 9% fat. Water and oil absorbing capacity were obtained 2.01 +0.01
and1.77+0.03 respectively (grams of water or oil per grams of sample). The results also showed that changes in
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pH, affected the solubility, foaming capacity, foaming stability, emulsion capacity and emulsion stability of
bitter vetch flour.
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