(&)

Yo rlfonp s f/fs -y
QW J
- ¢

www.journals.rifst.ac.ir
@liE glio 5 psle ;5 (555155 5 gy 4yt
52-45 clmiw 1 o)less 8 al> 1398 Lo
DOI: 10.22101/JRIFST.2019.04.30.814

JRIFST

S5 jo JolS oJlio

aiS Als 51V SasensTons Cobil b ool judg juud (1ii gy ddlg (55l

Tl b vy ST

3. & .2 2 e *2 . " . 1 . .
FLRSC S IPUUWE P =l I SV gt FRT IRV PR STV PRgE-K W3 U8 Py U T UWP R PR VS

U‘)"‘ gulf)f ‘Ulf)f Ls_xd.,.!o GL».A 9 6))5“ 'ajl.c oliuulb ‘@L.\.C &IL.@ 9 ra9l.c 05; ‘..\.MJ)| GMJL..MJ)lS by"w'&'l

(sadeghiaz@gau.ac.ir) Jsiws saiws g

Ol g8 5 55 reb @l 5 (555l psle olSils « lie mlio 5 pole 09,5 «s 1S xSsel stils -3

1396/04/28 -5l o g,
1397102125 : s 3 g,

Gols slaejly
Silodinge

sl ylg s (g n
&b e b
S dlus

oS

Slled 5 5VL b woaS AlwiS jlealdidg and e n ddg Gragh onl 5l Soe
S a5 S WS Sy op el mhe gyll Uiy, by Sasaslas
soser Bkl Glge 1) ye ol Bras 4 QLS g ol (8516 Jyaxe
o cslis 839381 (355l oadslsinee (g 4 VI 03l by a3l
Clld e a4 O, Saz R il 0 &S aleysSl s
180-30) lo; «(ol 3 ol d>,0 55-40) Les :Juls wins (gwyp SoinSlas
3,5 il ped &0 dolae Lawgs olyT JIGol, jlee <ubld 5 sy 0um jo Jitus
Jeid 53 JSaly Jlam (im0l om ey (55lotinge Sl ol s
aS ols lid Gl aw b9, lawg (DPPH) Lshows LS 1 Jsd g0 YOY
ooy IS ile im0 52007 sles ;o DPPH JIol, Jhwe slp aige polis
oz Jeols s uizmed 09 a0 66/5 DPPH JIGol, Jle sy ssaleawsa
)l )13 STy ulys SBee 55 ©ygen snbidy ann ey w45 Sl
Sleogas p 6ylogme ;56 @yl Jlde 5 Gloj deo (slaygSE 5l Sope odly o
..\.MJL asls M BocewS lous ujf u|944; @‘A.c .)|9.A uﬁwy%)ﬁ)

Slitisy oadg Glp amy B

9wl doddo

Gy o 4 3l lagdod il eadipdy ue
sleasls asle 035, oY game jogdle a5 Conl a8,
ald 5l o WS ) Gl il 85y 5 5,
el solizul ype loger a5 Ll sty LiS s,
Chatterjee, Dey, ) 0.5 & 90 saome soliiwl .5 oo
sodidg,oue  sloosg, (Ghosh, & Dhar, 2015

olS 5l S g oyl 5l ZML:Jb.,l balgils 1&;;;5
&ls S 60,5 sy ooy ol o5, el

wilise 58 oefsn s wz pepdle & Cul o
N gama g S &l Abus 3,b51 (1384 K

g solal Ll 5l wilgs o LT 5l eoban] b )

! Seseam Indicum
2 pedaliaceae


https://dx.doi.org/10.22101/jrifst.2019.04.30.814

46

1 o Lol 8 al> 1398 Ju “s.ﬂ;\.é CJLw: 9 'aglc B ‘5)5T93 9P

Ajibola, Fashakin, Fagbemi, & ) ol 31 julos)
Chen, Muramoto, & Yamauchi, ) Lgw {(Aluko, 2011
s o ol 993 5 SaraSTas cullas 4 (1995

Silotinge Sq> Sohe B9y Tl gl Gy,
(Diniz & Martin, 1996) sl oo olié laowl,
Caz gl ghe bl oy 5 (139D) enSas
Bins g 039 (pBgn julgyaed anl bl (gleaige
(P; 5 axlg 2/4) SYSIT 3l 51 eolatul b axbuwgS
Oeey ebend Lo 5l Jols mlls oges colaiul
5 (20,8 83/78) gy (YL (g5t woddidgyon
Cllsd pizmen g (00,0 034) o2 o5 Lo e
ol plad Jgama cpl o 1YL ‘Ssla.,..Sl‘s';ﬂ

o 1 (1392) of)Sen 5 S5 o5 e

. T L4 "
9 0y dinge ) YN o 1 Jamagi " W)S” (oale (50592
O 4 glites S dgaee Lulid Guioes
3 eolaiwl b 6;1&.,..51‘523] W[ PL- PRSI PUR VN E A
Sy lis mls ol 13 gy 050 1) el haw s,
U SV NS eIt IS [CRC R It
dslie j0 a5 ael Cowsds aids 120 gy ol o
508 a0 67132 ol oo 100 o5l sl b
ol las g 5l SauSlel

Slopite om S aal ghe by
G pple boceSy o b glsa 1) JEee
sl U5 e Lok, (Jae Slgiee g, (nl s wleise
Sumaya-Martinez, ) oS obxl |, wiS oo cinogs |,
Castillo-Morales, Favela-Torres, Huerta-Ochoa, &
sk ol 3l Bas  (Prado-Barragan, 2005

Comd g Oloy dod (oS5 SIS muly Juloigas joxs
édw:).:.]s)m k.}'“i"j)" ;Mlm g,uJLx_‘B » f°"’)j
Sg YT r“:’.}j 3l eolaw! b oS Alleus

g, g olge

adgl pls olge
0509 9y sraily LiS g, A1 Sl s Al
o 9 D Sl OEF SLbl gais Sl s &l
Slge &y 52 oiulesl b ()35 dawgs oS 205052
L) YT M}ﬂ W0,8 Jaie 85 oRuils olae
S S p oopesl sy 28 esis ol

% Response Surface Methodology
4 Carassius Carassius

oolaiwl Ll Cedw g o Slee o 0gdll O g0
9 )lad saieo pals i oles Sles g Wisd o
JENCSRRICTINE AVIL I EADE OIS KV U
392 095 Sl exd g (29Seesd (o (Fel e
Agyei, Ongkudon, Wei, Chan, & ) wiss -
(Danquah, 2016

SleS 5 saams JSis slizl & Jadlen ) lassty
20 b 2 5l el osn lapetig sulgpaee 5l Jel>
S Ll (JeSIge py2 g wload JuSid anselagnl
Alaiz, Beppu, Ohishi, & ) wib s osdls 6000
cdl goamie sloogis Jcplb (Kikugawa, 1994
Wdd oo j9p 99> 5l Allus sleo,Slee a5 wilous
oo iy oun slaciiy, [(Sarmadi & Ismail, 2010)
P8BS 0 518 oy 090 (eBgn Sl lpeas
Sondla; 5l g g 0o Jud e Lol Gutign JLSle
39> | (patin (Siglen slocollad Sy 85
sy, Saslas B wes e lid
] 00 0018 s glaBai ul),.i EOR W PRV
o W lls dels b Shy ol 5l S
FSer b s VY Jdes ST sle e,
Zolils sanSads sicas Jae ('DPPH) ijlaee
Ol g hgyaee saSTaal L y5enST 80suS higels
@7 OselieS] GlaoaniSilel S9is 5l gy S ol
Silse s, csloo b Ll s sleY iS5 Alage
. (L, Jiang, Zhang, Mu, & Liu, 2008)

5 b gkt Pl eSS 65 e
szl Sl oy ek 0y o (gn St
23] s psen Sl o T (Saio SV pame 5 olie
slaasn 2Lk )0 She by, l3E olge lacnss
a5 Cel oad atine g Adbiee 98 Jdlews)
Py ol Jo¥ge 0jg L endiidg nne lacass
4o oolazwl cobld 5 wihle (6 5YL Jldcuns ) 5 (60,5les
Nalinanon, Benjakul, ) ks gl 5 2ldé slas 1S
Lasuie  eimes  (Kishimura, & Shahidi, 2011
&ls yuday oulie loadsdg s s a5 Canl onys S
{(Amza, Balla, Tounkara, Man, & Zhou, 2013) 4
Sheih, Wu, & ) b, &35 (Li et al., 2015) LLdls &l
&lo (Tang et al., 2012) _wjplsl (Fang, 2009

1 2,2-diphenyl-1-picrylhydrazyl
2 Chelating



47 o (S STl CalylB b 00l 5l g 3 (i g Sl (5 3 luwdionts

OIe 5 (s mge

sles g cd,5 )15 aids 20 cuw @ ol 5 gl &> o 85
5 il el buw mo] plos ) oolital b byl
0S5y Getiny oo (0jsliemsa Sz Saledy
o olS sile dx o 10 leo 50 g 4i By 20 cow 4 Aol
Wb Geeiyile 7600xg o0 b by e il
Taheri, Abedian Kenari, Motamedzadegan, & Habibi )
oS 3l oolinwl b Jol> 29, wle 5 (Rezaie, 2011

Ao 8 S golel S S

@lord OlaS 55 (g oIl

S Ams gl gygaj

agh) @xSejlul Jold cgleerd LSS G
b5y Bib aian s xSeshul 5 (1385 wilyy) s>
2SS Lged 28,5 & g0 (AOAC, 2008) Jlals
43/49 § 2S5 asye 925 wogh, woys 616 0 Jels

.05{ LJ"“i"sf M)d

DPPH sl JUG ol jleo cadled g 3o 31l
1000 b w05 55 31 dy,on 1000 sbiie ool o
Jobl lawgsi oalians (Vg o 0/1) DPPH ;:Jy,Se
ol o asds 60 Cosds o g bgle do s 99/5
517 z Jsb o DPPH !, ©i> g ool )8
Joo Cangpuisl (7)) FogidspSeml lawgi slegil
Slee s o5 650l (S csle (T80
28,5 dcwlxe (1) dlaly aazxgib o1 sl SIS0,
(1) ik,

JAS e — digei i

ol5T G0l 00905 cudlas = - x 100
JS o

S Oglis ol b b 4 Gijboleads J5S Lges
FeS ol eSS soliiul o] I g sla
S DPPH s, e el sammaclis bl

(Bougatef et al., 2009) w2l oo

Slejl byl pd (g5 lwaonty
loadidg,nee (naign ol lulid (giludinge jolaieas
3 s oolil (535 0 oS o (b b iy el g,
(Xa) |ymsg a3 02331 Cand 5 (Xo) oy (X1) Lo st
530 1 0«1 gl a0 Jiie sl st lsica

(1 Jouz) a3 515 les]

S oslesl 5SL 1 eadas 5 5l gall
G g ol (SHkily) mliee <88 ‘(lejj
Jse 0 ol 8 il i 0 4 sles jo Golesl g9,0
Sl Sp0,lS 55000 5 aS s 000 e D (6 IS
X &S ,o 5l DPPH Gya0 5 olodl S e 5,5 )
50 oslaiwl 0550 oliend olge eled A0S A

B5gr I8 ye5  alBlislejl Ao 5l iules]

9 Aol adgd

3 om 9ouS Al oadidg nnn Gufign dud jslateds
b ol 535 10 & 1 o 0 82 b los052
i>,095-50 sleo o celw 1 as 4 g 5.8, Jhadec]
3 5,040 i Lawgs) U5 Jolao pH o ol 5 il
Gt B> jekiiets e 285 15 (Jly 01
Jae) el eni yile 5o 4ids 10 as 4 Jolonal
clos b (asizo,S cilo (uile 5,5 Combi-514R
428y 0 g0 4000 y90 Lol S aile 4o 10
Saz Jol cllipse ol 51 0)S See il
L) 419 Jslee PH & S lsie) A5 5 g,
S 4 g ad esibe, (Jbos 01 sl S 0,155,000
3O 590 8000 490 b ylo sy Seaty il yo addo 20
ROV I 3w olge Sygocplys a5 85 15 ands
L ol 56 s ST Ghe 56 oz 1) sl 5 a5 wias
odBlax (g n Syione Cules)d oo oSS g n
Chatterjee et ) wi (5,5lae> som sl bl cq>
(al., 2015

0l jal gy (5 g ) Aok
S 4y Sty Aigad Tl g 0um sl b plonil g
Sk G Bl b G 9 35, ke 110 40 1
Lol 2 4 1 ozl Gy Comd @ "oy ,185 000
4o M}ﬂ e (pH=8) Sl po YSIT 3l culled g
a8lsl diges gyl o))l 4 ws o 3-1 I A PR E
ey b o8 HelsSSl )0 dgyame o piSTly s S
EESN) 55-40 led Bogusme ;o ABBs 5 g0 200
ol plml azds 180-30 Sley bogaze g ol 5 il
3 olaedl Jaax jelaieds Lpiil o (1391 ‘)su,_i.m)
sled o o5l plaz o grilisges w3l (a3 Jled

! Bacillus licheniformis
2 Tris-Hcl



48

1 o Lol 8 al> 1398 Ju “s.ﬂ;\.é CJLw: 9 'aglc B ‘5)5T93 9P

ol s 561
ST JBGol, jle miie slp byl &y mls
S 2 gy 4 by @l 5 B) Jsoz 53 (DPPH)
(3) Jeoz zuli .l sy &l @) Jeaz 0 b Juw 3l
5 obey o oy 5l plaS o ).JL aS amo oo lis

il logime il ol o mEl ol
(P<0/05)

(DPPH) o3 JIS331; jls w030 (512 Joo sl -3 Jour

(DPPH) (505 5y

808/29™ Joke
-011" X1 (obey)
-36/53" Xz (L)
-13/39" X3 (o)
5/25™ X,
0/41™ X,
-0/62" X2
0/00"™ XX,
-0/03™ X1 X3
0/46" XXs

w0 o gne s (P<O/05) woje 95 mhaw o lo me
S0 sine paé NS o (P<O/01) s y0 99

Il Gl cubld) ol o by, (@) Ao,
4 il S g Glej ded) slgrane sla el 5 (3]
oo oo slas |y (g
(2) ik,
DPPH=808.296-0.1146xTime-36.515xtemp-

13.3927xe/s+04062xtemp2+0.004464 xtimextemp
-0.03178xtimexe/s+0.460500xtempxe/s

U530, e oy o, 45 sl ol KoL (2) il

035 & £5 3] sayoen slally L (OPPH) o
S s olis () Jgoz 4 bape mls 5 ool
5 9ol sy 00977) Jow 61 IR? Soon o0
bolyd Gmpin 0 Joe o5 Uy saasplis ol
ALl gire (Jae Ghilp pas frizes e S2STy
Q"‘ Lg‘)" J&.n udﬁ.!wt.n SMOULM.: Q"‘ 9 (P>O/05)

! Quadratic Polynomial Model

> odliiwl Oy90 zZobuw g JEume i -1 Jouo
s’ bl jlg i iy (ShmSTas cudled (g5lwaingy
KC

Lb).u.uo M)Q5C5Ja..u
-1 0 +1

40 47/50 55
30 105 180
1 2 3

(al)fs':.;L..J d> o) Lo
(4i85) o

g 0 o3l Eepnd

Q) Jpsm 2 6] o 5 sl slasos
Slsicas (DPPH) ol JIGol, e cllad el o
Jne slopsie Jlg ol i85 I )5 atuly it
Slld gl jekiedr b (o) n Bl 2l o)
Gl gl o9y 5l eddiidgyaee Gutgn (SaiaSlas
3L i oS b sshiecnlar s S eolin
Sy50 ¥y Al o LIS 6 51y 0«1 s
b5 5 soliz

9 oyt Toks 9 (535 0 5 po dlejl b -2 Jgor
gy (ShumSTIas callad lp Jime U piio Gl

S Alus 0 jud g o
ol edlad (PN ok o
(x) (x) ) T
3 40/00 30 1
1 55/00 180 2
2 47/50 105 3
2 47/50 105 4
2 40/00 105 5
2 55/00 105 6
3 47/50 105 7
1 47/50 105 8
2 47/50 180 9
2 47/50 105 10
1 40/00 180 11
3 55/00 30 12
2 47/50 105 13
1 40/00 30 14
2 47/50 30 15
3 40/00 180 16
2 47/50 105 17
2 47/50 105 18
3 55/00 180 19
1 55/00 30 20




49 o (S STl CalylB b 00l 5l g 3 (i g Sl (5 3 luwdionts

OIe 5 (s mge

ols i (1391) S mgsy 5l Jol> b
e oley <yt b ool 1Jl5~.’.°‘) S cdlad oS
D atlS T e 5l e g 00y (attie lake 4
(ool (Sigale Bolo (aemmeys (hagh (eirres
Caols aS ol ol (2017) sole 9 SL,8
ol jo guS &l sadidg ud sy (SauSTus
el ails (6 Kotz Lioldl e g ralS

(DPPH) of;1 JIGol, Jlw suoys ol s (2) Ui
A oo olid |, sinlesl 0550 slacley g lales o
0 49 51 YL ol s s uiie b ol
(DPPH) l5T JISool, jlee 58 1y 51 o2 e o5 il
aids 120 cundS 51 e oley il aS Jlo o ails
9 Oliee 0l o pess wms e Ol 1) g i ]
oley cndS Sy oy 5wl glaow! lisle
(Wu, Chen, & Shiau, 2003) ais o

2
y
-
-
-’-’:
]
221
=
>
ae)
-9
-9
a !
= 50 . A
oy 8 \0
f . 'Y
¥ = - q
o> fY e ol

S3T JI0l) jle oy lpad (gunians Hloged =2 S
‘_’:MLO)T S)yg0 dLbQL»)’ 9 (PX) ) (DPPH)

Sl JSsl, Jles woye Syt Kl a5 (3) s
3y90 slales g 1 tuogmw 4 w3l Cons yo (DPPH) N
3ogae 5l Led Lialidl a5 WS e lo wenl Lol
(DPPH) l5T Jeol, sl 55 VL b YL & Sleo
Corse Yo o ol 5 5 gyl a5 423
ssen (DPPH) ST JIS5), e il

! Inhibition of Radicals

JSG0ly slen w0 Juo (6l (il ylg & 325 gl -4 Jaux
(DPPH) sf51

DPPH
sae 0% sS 5
021 Lack of fitness
0/93 R2-pred
0/98 R%-Adj]

Selopaed 5 e 2 digy llpd el Cu @
SuS e D58 oVl Jpax Cuz o3
e o sl loges (DPPH) o1 sla IS,
By S 00 W]” (3) by (1) Jgu: B L{b)..:..uc 6‘).:
e &S Sley yo ) Fuly 5y seiie 5o SIS S
A0 oo lis el ouls ooly 103 aigy bayl il o o

Sl b oogd e oms (1) U jo a5 jsblen
Cellad lien fymnges & o235] S g Sy yee ol
(1) U mbs .ol Ll Sail jlade SacuSlas
ol leg S 5o eyl cudled Lagliil a5 sms e L
ol sl S SasTas cldld Olpass o 5l
Ole GlPl b goin 8pmiy Jsb s 4 bgipe
55 ol la sy 51 5t e ol 00
b e (Jsge 09 b oslaasiy &5
Rajapakse, ) siss o (yLis 095 5 6 5Yb SocuSlas
(Mendis, Byun, & Kim, 2005

A-,

9

17

&

<2

q:

%]

=

=

K

T

(=9

=9

2
Y A

Yio : e,
Y . £q .

|pmagal g 1 VO =~ "5 obj

3T JBGol) jle o yd il guriam ,logei -1 b
S0 sl 9 lywwgw 4 w3l cuwd o (DPPH)
ool



50

1 o Lol 8 al> 1398 Ju “s.ﬂ;\.é évl.w: 9 'agl.c 30 (S)BTS;’ 9P

sdeliowsds lade g oo cu i B o aS ol
5 Sl 3575 (5l siee BB (yge5] el 5l Jol>
(DPPH) ST o JBGol, Hlee duo o (gl daslpi ol jo
b olly Slo (pl a5 Aol Cewsdy RV 66/50
23] S g o loo i s Sl (g 5o SO

Sbse Gefign lgyen

& S A
 alize Boe cpain eddids e efign s
oesu | ags solatl ! i &S wiS oo Jloo
2 Spi ojepel Al (2lde Slge ity
g Hide Bgn @le 5l eslinal GGl (s5slesS
e 03,8 w3 1) s 5

Sl b oadsdg s (g n g adlhae cnl o
il 5l oolial b aoS HS 5 YU FaraShas
@l Copdy Oy el gl by, by YW
3l g oloy dbed la)eSlh aS was e lis Jol>
Jpana oksS 1 o 05 STy bl e
oddido e slacetsn ul Wl eadidsaee
Og¥gep 50 (rmb buSlas lpieds ailyi e
gl 48,554 a9l 5 2l

~o >
° .

(DPPH) o131 JSoly jlwo w0y
—=

v - 00
Yo - <k
R ¥
I i gaol 2 351 o, 1 ol

SBJUCSN) o woyd Olpodi Gaman loges =3 JSb
3590 Wlod g |yungmw & w3l Coms yo (DPPH) of5i
[

owbe)
Joo (o jlaiel g (g jlwdiags

Sy slp Joe by ondgngie Glime 0o
ZS) PO IVER WIS 65/37 (DPPH) ST JSol, s
(DPPH) Jool, Jlo slp Jow lawg ooisasl,l dige
Comd g ards 180.L; ol,8 il d>,0 55 sles
DFsy RS g wey 3 igse 4wl
Joe bwy eaddll)] Ay Luld o eddpdy,dus

odd shmhay e bz 5 plnl ciulejl ©j50n,
ol oadpll (bl 5l ol @l oS alie

&l

ol ozl SlLazl Slié dlge sliand sl ialejl 5 i S5 (1385) g caly

ey ol lasl (pgs olz) e HlalS cel); (1384) o K,

=b)l5 asl bb) o (SlaenS| T Caols () 5 StsS mlio (oilo (slaosjold 5l et flgyam (naign ans (1391) L enKie
stk wlin 5 (55,9LaS 0uSLals (55 panb wlie 5 (55,5LES pole olStils (a )|

ileS1as cled g sds e Lulpd 51 (1392) 13 JLS 5 o csalel v s mlh wp o SE g Sigale (Bolo g S5 B e
364-351 (4)2 .\ Llié mlio g pole 0 (5,907 9 Lhegy [(Carassius carassius) Lo, ole ;I Jol> oo 5dg,0um slocuisn
doi:https://doi.org/10.22101/jrifst.2014.03.01.245

ol 5l ookl b g8 ails dllwiS sy p sudo,oud (sjle ainge (2017) .o Bolo 5.0« U3 wp ccalel wg «STgals  Folo ol (gdamma,gs

12-1 (19 (e ohe S 5 nld 4 oamleST as cwols Sl 4 olies g YT
doi:https://doi.org/10.22069/ejfpp.2017.8810.1236

Agyei, D., Ongkudon, C. M., Wei, C. Y., Chan, A. S., & Danquah, M. K. (2016). Bioprocess challenges to the isolation and
purification of bioactive peptides. Food and Bioproducts Processing, 98, 244-256.
doi:https://doi.org/10.1016/j.fbp.2016.02.003

Ajibola, C. F., Fashakin, J. B., Fagbemi, T. N., & Aluko, R. E. (2011). Effect of peptide size on antioxidant properties of
African yam bean seed (Sphenostylis stenocarpa) protein hydrolysate fractions. International Journal of Molecular
Sciences, 12(10), 6685 .6702-doi:https://doi.org/10.3390/ijms12106685

Alaiz, M., Beppu, M., Ohishi, K., & Kikugawa, K. (1994). Modification of delipidated apoprotein B of low density
lipoprotein by lipid oxidation products in relation to macrophage scavenger receptor binding. Biological and
Pharmaceutical Bulletin, 17(1), 51-57. doi:https://doi.org/10.1248/bpb.17.51


https://doi.org/10.22101/jrifst.2014.03.01.245
https://doi.org/10.22069/ejfpp.2017.8810.1236
https://doi.org/10.1016/j.fbp.2016.02.003
https://doi.org/10.3390/ijms12106685
https://doi.org/10.1248/bpb.17.51

51 e (S WS a8 b oot jd g0 (i g 4 w8 (g 3L O 5 i sgge

Amza, T., Balla, A., Tounkara, F., Man, L., & Zhou, H. (2013). Effect of hydrolysis time on nutritional, functional and
antioxidant properties of protein hydrolysates prepared from gingerbread plum (Neocarya macrophylla) seeds.
International Food Research Journal, 20(5), 2081-2090 .

AOAC. (2008). Official methods of analysis, 18" ed. In Association of official Analytical Chemists: Washington, DC.

Bougatef, A., Hajji, M., Balti, R., Lassoued, I., Triki-Ellouz, Y., & Nasri, M. (2009). Antioxidant and free radical-
scavenging activities of smooth hound (Mustelus mustelus) muscle protein hydrolysates obtained by gastrointestinal
proteases. Food Chemistry, 114(4), 1198-1 .205doi:https://doi.org/10.1016/j.foodchem.2008.10.075

Chatterjee, R., Dey, T. K., Ghosh, M., & Dhar, P. (2015). Enzymatic modification of sesame seed protein, sourced from
waste resource for nutraceutical application. Food and Bioproducts Processing, 94 .81-70
doi:https://doi.org/10.1016/j.fbp.2015.01.007

Chen, H.-M., Muramoto, K., & Yamauchi, F. (1995). Structural analysis of antioxidative peptides from Soybean. beta.-
Conglycinin. Journal of Agricultural and Food Chemistry, 43(3), 574-578. doi:https//:doi.org/10.1021/jf00051a004

Diniz, F. M., & Martin, A. M. (1996). Use of response surface methodology to describe the combined effects of pH,
temperature and E/S ratio on the hydrolysis of dogfish (Squalus acanthias) muscle. International journal of food science
& technology, 31(5), 419-426. doi:https://doi.org/10.1046/j.1365-2621.1996.00351.x

Li, X., Deng, J., Shen, S, Li, T., Yuan, M., Yang, R., & Ding, C. (2015). Antioxidant activities and functional properties of
enzymatic protein hydrolysates from defatted Camellia oleifera seed cake. Journal of food science and technology,
52(9), 5681-5690. doi:https://doi.org/10.1007/s13197-014-1693-z

Li, Y., Jiang, B., Zhang, T., Mu, W., & Liu, J. (2008). Antioxidant and free radical-scavenging activities of chickpea protein
hydrolysate (CPH). Food Chemistry, 106(2), 444-450. doi:https://doi.org/10.1016/j.foodchem.2007.04.067

Mehregan-Nikoo, A., Alireza, S.-M., Ghorbani, M., Taheri, A., Alami, M., & Kamali, F. (2013). Effect of hydrolysing
condition on antioxidant activity of protein hydrolysate from crucian carp (carassius carassius). Journal of research and
innovation in food science and technology, 2(4), 351-364. doi:https://doi.org/10.22101/jrifst.2014.03.01.245 (in Persian)

Meshgin far, N. (2012). Preparation of Hydrolyzed Protein from Side Products of Meat Industries and evaluation of its
Antioxidant Properties. (Unpublished master's thesis), Faculty of Agriculture, Gorgan University of Agricultural
Sciences and Natural Resources, (in Persian)

Nalinanon, S., Benjakul, S., Kishimura, H., & Shahidi, F. (2011). Functionalities and antioxidant properties of protein
hydrolysates from the muscle of ornate threadfin bream treated with pepsin from skipjack tuna. Food Chemistry, 124(4),
1354-1362. doi:https://doi.org/10.1016/j.foodchem.2010.07.089

Nourmohammadi, E., Sadeghi[-Mahoonak, A., Alami, M ,.Ghorbani, M., & Sadeghi, M. (2017). Optimization of pumpkin

oil cake protein hydrolysis with Alcalase to achieve the maximum antioxidant activity. Journal of Technology and Food
Preservation, 9(1), 1-12 doi:https://doi.org/10.22069/ejfpp.2017.8810.1236 (in Persian)

Parvaneh, V. (2006). Quality control and chemical analysis of food product. (pp. 332): Tehran University Publication (in
Persian)

Rajapakse, N., Mendis, E., Byun, H.-G., & Kim, S.-K. (2005). Purification and in vitro antioxidative effects of giant squid
muscle peptides on free radical-mediated oxidative systems. The Journal of Nutritional Biochemistry, 16(9), 562-569.
doi:https://doi.org/10.1016/j.jnutbio.2005.02.005

Rastegar, M. (2005). Cultivation of Industrial Plants. Agriculture , Borhanmand Publication: (pp. 480, First Printing (in
Persian)

Sarmadi, B. H., & Ismail, A. (2010). Antioxidative peptides from food proteins: a review. Peptides, 31(10), 1949-1956.
doi:https://doi.org/10.1016/j.peptides.2010.06.020

Sheih, I.-C., Wu, T.-K., & Fang, T. J. (2009). Antioxidant properties of a new antioxidative peptide from algae protein waste
hydrolysate in  different  oxidation  systems. Bioresource  Technology, 100(13), 3419-3425.
doi:https://doi.org/10.1016/j.biortech.2009.02.014

Sumaya-Martinez, T., Castillo-Morales, A., Favela-Torres, E., Huerta-Ochoa ,S., & Prado-Barragan, L. A. (2005). Fish

protein hydrolysates from gold carp (Carassius auratus): I. A study of hydrolysis parameters using response surface
methodology. Journal of the Science of Food and Agriculture, 85(1), 98-104. doi:https://doi.org/10.1002/jsfa.1943

Taheri, A., Abedian Kenari, A., Motamedzadegan, A., & Habibi Rezaie, M. (2011). Optimization of goldstripe sardine
(Sardinella gibbosa) protein hydrolysate using Alcalase® 2.4 L by response surface methodology Optimizacion de
hidrolisato de proteina de Sardinela dorada (Sardinella gibbosa) usando Alcalase® 2.4 L a través de RSM. CyTA-Journal
of Food, 9(2), 114-120. doi:https://doi.org/10.1080/19476337.2010.484551

Tang, L., Sun, J., Zhang, H. C,, Zhang, C. S., Yu, L. N, Bi, J,, ... Yang ,Q. L. (2012). Evaluation of physicochemical and
antioxidant properties of peanut protein hydrolysate. PloS one, 7(5), e37863.

Wu, H.-C., Chen, H.-M., & Shiau, C.-Y. (2003). Free amino acids and peptides as related to antioxidant properties in protein
hydrolysates of mackerel (Scomber austriasicus). Food Research International, 36(9-10), 949-957.
doi:https://doi.org/10.1016/S0963-9969(03)00104-2


https://doi.org/10.1016/j.foodchem.2008.10.075
https://doi.org/10.1016/j.fbp.2015.01.007
https://doi.org/10.1021/jf00051a004
https://doi.org/10.1046/j.1365-2621.1996.00351.x
https://doi.org/10.1007/s13197-014-1693-z
https://doi.org/10.1016/j.foodchem.2007.04.067
https://doi.org/10.22101/jrifst.2014.03.01.245
https://doi.org/10.1016/j.foodchem.2010.07.089
https://doi.org/10.22069/ejfpp.2017.8810.1236
https://doi.org/10.1016/j.jnutbio.2005.02.005
https://doi.org/10.1016/j.peptides.2010.06.020
https://doi.org/10.1016/j.biortech.2009.02.014
https://doi.org/10.1002/jsfa.1943
https://doi.org/10.1080/19476337.2010.484551
https://doi.org/10.1016/S0963-9969(03)00104-2

52 1 o Lol 8 ul> 1398 Ju “sg.u.é Lo g pgle yo ‘5)5T93 9P

The Optimization of Hydrolyzed Protein Production with High
Anti-Oxidation Ability from Sesame Meal by Response Surface
Methodology

Azra Mousavi Nasab?®, Alireza Sadeghi Mahoonak?®*, Mohammad Ghorbani?,
Mehran Alami®, Nasim Meshginfar®

1. Msc. Graduate, Department of Food Science and Technology, Gorgan University of Agricultural
Sciences & Natural Resources, Gorgan, Iran

2- Associate Professor, Department of Food Science and Technology, Gorgan University of
Agricultural Sciences & Natural Resources, Gorgan, Iran

* Corresponding author (sadeghiaz@gau.ac.ir)

3- PhD. Graduate, Department of Food Science and Technology, Gorgan University of Agricultural
Sciences & Natural Resources, Gorgan, Iran

Abstract

The purpose of this study was to produce a hydrolyzed protein from sesame seed meal using response
surface methodology (RSM).The sesame meal protein is a low-value product, often used for feeding
animals, but it can be hydrolyzed to protein hydrolysate with high nutritional value using alkalase
enzyme. The factors that were considered in this study to achieve the highest level of antioxidant
activity were temperature (40-55 °C), time (30-180 min) and ratio of enzyme to substrate (1-3%)
whose effects, as 3 independent variables, were evaluated on DPPH free radical scavenging activity
and this effect fitted by quadratic equation. The results showed that optimal conditions for reaching
the highest antioxidant activity were temperature 52.07 °C, time 125.49 min and ratio of enzyme to
substrate was 3% and under this condition DPPH free radical scavenging activity was 66.5%. Also,
the results showed that the production of hydrolyzed protein was highly affected by the hydrolysis
conditions, so different hydrolysis conditions including time, temperature and enzyme to substrate
ratio showed significant effect on the properties of final hydrolyzed product. The results showed that
hydrolyzed sesame protein can be used in food formulation as a natural antioxidant.

Keywords: Enzyme Hydrolysis, Hydrolyzed Protein, Optimization, Response Surface Method,
Sesame Meal
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