[ Downloaded from fsct.modares.ac.ir on 2024-11-26 |

\VQVJ‘J_}}‘\O e‘)‘j.ﬁgv-\o)u @‘”@Lﬁjf‘ﬁl}

omig i Jolo Jlad Cum § (sldvmin) S 4 St CulslS (o j
4> g¥ ald

C U dan (6,5 s S sale ol Lo e s s (e
°1)v0}: Jué

OB 8 rk mlie 5 (505158 ke Rl (e Bl s p ke 05 S (68 (5 0)s5 il
OB S rnb wlio 5 (55,5128 psle olKils ( olie mblis 5 p oo 05,8 LTS
Sl ol e gl oLl (S g pland LT o5 S LY
(CSIO) Ll o Sl S 0 ((l1E 3l g0 gond 5 5 9555) 18 psle (5 s g slanlo

CURAATREFE WS LA VARIERA ISR 1)

LS
oy (VW) oy 3l By CHICT s il ol L S (sl (g0t SIS (085 il bl sy g - e
Yoo AL (5 o3 gdme 53 i 5 4 s 0 5T Cd 5 CBISUT Oloj it ol (6 5mn 5 oShaS W5 035l o e 4 olites sl 23 S
Il Sl Sl golsban 1 5T Ol Shal53l a8 5l 0L ey o )y Jame i ool s 4 gl B3 sl AT 5 wdds
— S SIS b ) S 51 ke ity U 0T amlie 5 Sty oSS bl s g (P00 0) Sl ed S sds 8
Ly G smd (el e 55t RIS (St i 5l (OIS ik st el a5l 5 w8 R = e 3 Ossle (R
bl il Sy oSS LSe35l SR 5 el SVl LSCES s ege 1 2 8 OT Sl nl oS 35 S 5l 6l
Al o Dl 1y oS 4 JLail 5o e Sbl JoeS 55 05,5 5 NS5 S e 05,8 4 sls LIS 0 s bdd- e 3 0l 5,
oy 53 Ak SVl LS5 Sy oS 51l ity @ Sl S ity eSS o RIS - e e Ll Dl iaes

2y G gl

S L Ll Sl xS (6 ails (s ol s Ay 101 S

nasimmeshginfar@gmail.com,. Jx..”

A\%


https://fsct.modares.ac.ir/article-7-11110-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 |

...wajdu%ﬁﬁng\%Gw)ﬁ

‘;")m‘j‘)} 'r,\g.mﬁ__/; V.:.w.:

5 03,8 W L3 Vb ety &S Al STheS s S
IAT 3o s 1y dS oSS sl

Ospp 2l dld ey 6 bl e DI 0SS
AT 5 [V S dilen Gdae slge (fms 0303 5 St
oon bl 5o Slides iaes ol 0l 215 ()
AT ) Jols sladzy 4 by e w0 dlasl oL
G n 5 0kS 6 Wl sy il ALS gle sy
Aoy bl [V s ]l w8 S s L g 4l
Al 0dd o endS Ul 5 nnelS — ity oSS 0350
Aol ol opl s Jld iy oz VL LIS
el L b A el 6 sy ol
S S S Ghls (s p e S5 SIS 5]
Loy e ol o o) Mg mlo Sluls
AT Lol 5 3 A5 endS L O L e Sl
s 5 SIS | g s 0 3T s 5 Oles ol

.Jj,w

a ufbj) 9 ;‘y -Y

3l g0 —\-Y

G A bos W gl 5l ol (S8 sals
ot A A3 S ol s o) g B s e
@mu&ﬁ.ﬂ bS5l St edre bl 31 o= (e U)
Lok ssse abesd e sl ol = (4D
s S g W oyl

b Jy,-Y-Y

SN xS sl 5l S ) Al Y-

S 3o sae &l Jel (S e S sl
Gole Jb plie 5 cmy la (S S Slals
Sl Sas a ool Cusby 5 A dale las L
o oBilosl @ Ul 5l e odd S glawls b
Ly odel s w0 o 0 S e Ldd e (g0
Gb s GBI gles s 5 cele A Ol de 4 Ol5Ka
M a8 o~ AOAC s,

Pa bl S S sl Sl ol gl
s sl PH s o a0 sl o5 5 LB S
DY] s el

VA

dodio —)

s Sles (F 5 S e e pole Sl S S
4 Ol o o OF 3l a8 Aal o Ll O L3 (S35
0 LSE 5 05 sl iyl amesle gla 2La
Gl i Sl e 355 o,Lal 0 Al sla Sl
SEL Cde D] il Sl & a5 pobe
Sl Gandls [alS dox 5l patia (5l edS
Ol Sa 5 s 4 e Wl o wxils o 3 |,
Slr Sl Ol 4 JT el S0l Ul 55 00 5 e
S H3 4 pase pl 5 335 oS e oS
e 3 gl Sl s Sl el (S5 sl
D]l o e (13, sla chle 53 0l oS 2
IS5 Il 51 F o b sl e el gl 0
Gl IS oo 6 I GRS ol sy Slas
oz 5l andls 5 sl 53 03y Jlasl =15 (6lyls
3ol SS 5 S b glaes S Olg e o Al cnl s
Jlie 53 Ll oSSl 3 S L el SG A L
b s Sdee gesle O a5 solerle Sl ol
D] a2l pslie 3158 oo 51 s

ls OS5 Olpe 4 b oy sladag Luly pl s
Lol o 3y 4 s mbe sdosds s S gleas
S sl Sl LS 5 ) Ll S 13 e s
e b f bl 4 e e el
Cilise Sl gl Ll 0 s 5 1y S5
5 dss JeSaS el gl oS S a0l
Sre e 5 g b ey sl bl sl
V=11 dl e Sl & oS 038 53

o Ll Ulsie 40 oS Sl Jpames (S5 ax S s
el 8 bl s s e Sl oy WS
2,8 s 3 eslial 3y oldS gl 53 oSsn s
5 sl CAKT g (S5 a8 wils s Sl eslizad
2 g 5 ol Ay (e Sl L plaasy W
b Jame g5 5 Sl slaes,sT 5 sl eslial (sl
Al VL (3 08 5 gl dis )

Gladul ax 5 BB slie ol (S5 ax S sails 55
Sl sy b Skl 5 Sl o aed


https://fsct.modares.ac.ir/article-7-11110-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 |

YAV sy 2 V0 0,95 Vo les

Loosls oSS otd COlGT g o omgl | s, cpl o
Y] s peds

ol iy oSS ()l —0-Y-Y
PKLaS o 1 -0-Y-Y

o 4 pelS = ity a8 1 e T s ol 0o
(S5 pedS QS 2 S 0 el pon I3 5 Al 50 o
YVosbs ps ol ¥ e & 5 bl Dld 4 (Lo
o3pen Voo TPM ol s e PHY 5 5l Sl 4o
Bl G byl a4 BLol Ol 40 J 561 opl 5l A
—hty oShaS ST S llir S s A S
Voode A e b S e 5l S S Do S
5 e Sulg e Jels s, 23S 15 aids
L S o gl g b oK b s e gls o
[¢]

w85 Juks = o 3 Ogle (5,56 b —Y-0-Y-Y

oot 4 odd 4l (5 Wsad 3y Ol 2 S e ) sk
Ui 5 3,8 Dol ol o so p5 e Vo
Ossle i oSius Ly el 503 Osole cab Ol
(PerkinElmer- RX-1, American, , s |- 3
CM G gevr oslinad 3550 230 sb i (5,5 o5l
p Sl 131 0 Jae 5 el s a4y sl JUSw 3 60 o
38 o 5 4

s 5 Sl 0¥y

OS5 5 eeelS Sl Sole e s (s (6 4 ses
53 Jykwe) covmg/ml s ymg/iml gls chle s 4
Gyre b 281y oo (PHD Vs Nge /o) Clas il
DSl 5L s Jgdes) Slsden =) - Jks sl
s oyl )5 D s 5 23,5 513 (PHEV Y e
by b 5 ST Gla 058 b)) e S0 4
(PerkinElmer-LS 45- . b oo b oK
Jsb Olse & YAONM ~40 Uk .43 oLl American)
Ol a 00 M 5 YV MMzye Jib 55 5zt 750
D] Bas bl i gl e Jsb

S 5 55 b —£-0-Y-Y

o CHT i (6 Ans —T-Y-Y

Jolye o3 edd el s sadsl sosle sk cpl sl p
o 4 il B ST AT el g (S
St LS L L g 5 8 e sl o 58
2 ST Gl iSTy As 53, e o L3 PHIY L
5Pl ol slos boaids VA B Y Sles (ged s
Ll 3 51 g AS el Y B ) (sl g & e T
Voo ol dlasl b Sl el 058 Jed e SIS
05 Ol el by aids Vb e 4 oL Sl an
G oo ol ST Jgloms OF 5w 235 S50
Eosles 5> aids Yo e w Yoor Qs b Soe Sl 1 S
S5 Ulse w s gl s 88 I s Kl (a3
Sliios plnil S 5 oslaer s seld SIS
258 13 slendl O St A b Cod sia
el — ity PSS W5 033k ! Y-
eSS 6wl 5 etd SAST s slasles 5SS
mg/ml cLle « ue, g (PHIV/A) Tris-HCL st
m.JSJ%JkSJ)wa.JJJJnJV_@QMy)J}V
Sl 4y 5 (o o) Vo) o & (G50 +/Y)
soele Y Sl w g Lol s ST i Jsoes @
@ bl 0T 5l e s 8 (eSS 3l Kl a5 TV (gl
ol s s S Gl Jol bt o Lol Ol
Cod bl (ol — dmy oSS el
oSS 33l .8 S I E A Qua b S e 5l 2 S s
L8105 S alos V(g adaly 51 el — ity

Equation 1:
o JE S Jlia X 100

‘_"'\__.'_l.::_;_';::h;_p:i&.ﬂ.-l-.‘l_:."_.*_..h .\_._L;.._{.

oSS o33l = S\
(Ao 53) oS =ty

S @ Jlail bl o550 -8 Y=Y
63 Al Osaml 25 By el S 4 Jlasl b
S sy o oste (EDTA) sl Sl 15 el

Gye3l e s ol 180T Lot o 01l e 5l


https://fsct.modares.ac.ir/article-7-11110-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 |

...J&égmﬁjdu%ﬁmﬁnglqﬁl{uw)ﬁ

&‘)KAA)J.; 'r,\g.wﬂ__/:' V.:.w.:

Slagiasy Fao@l Sl ml e ol ol
Sop Sasy ol @ L oalie daly 0 B8 Ose
35 eSS 5 o3l Ol Oles Jlime 2 IS
Loskials 3ol Jlil S 1s S 58 OllKes 5 Kb [A]
5 dS O Ll 5 o Dle e (5 0l
Oles sl 5 ST Oles lsl s el SO 55 ol )
4 ks OLES 35 3l ey Ol 3 (65 s BB SIS
S 035 5 SIS (g s Olge b Bls ) 5o ¢rer o
255 Sl Giomen gl [£] Ak edd A5 s ol
“diy oSS 033l Ol b s ¢ dly S
2 ol 6 ape Al eedS Cdr CB 5 S
G Wslan) ShaS 633k Oljae s (6 alaly a8 515 QLAY Ui
5 q,_swéuﬂp(réuwwﬁwun Wl (Y
WA 5 MR s s b s & 55 A £
S Pl B edd g a $ ae Rl L
Sled eodS 4 Jlall S LB 5033 Ol o il 4 oL oo
VAL (g 3l ol 5 3l K8l 6 4 YY)
L MO/ 5 76V/A8 Jyam w35 4 &S A 3,50 Ao

DS e e

Table 1 Experimental design used in response

surface methodology studies by using two
independent variables

Run Enzyme ratio (%) Time (min)

30 1
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30
180
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105
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10 105
11 10
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13 105
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Fig 1 Response surfaces and contour plots for the effedriables on Yield (%) as a function of diffeten
hydrolyzing conditions: time and enzyme ratio @alcium content (mg/g) as a function of different
hydrolyzing conditions: time and enzyme ratio (b).

Table2 ANOVA table for response as affected by independariables during optimization
experiments
Calcium content

(mg/ml) Yield (%)
Regression Regression
coefficient P value coefficient P value
Time (Xp) 0.1138 0.230 0.4640 0.085
Enzyme ratio (%) 13.7784 0.02 64.0603 0.023
X2 0.010 0.450 -0.0011 0.124
X2 -1.3973 0.050 -10.4297 0.046
X X5 -0.0573 0.034 -0.1350 0.0500
Lack of fit 0.724 0.161
R? 0.78 0.76
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Fig 2 a) Fluorescence intensity vs. different
hydrolysate protein concentration (mg/ml). b)
Fluorescence intensity vs. different protein
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Present study was done to investigate the calcindiriy ability of protein hydrolysate from tomato
seed protein (TSPH). Enzymatic hydrolysis was dtmeugh pepsin (600 U). To achieve the
maximum vyield of TSPH-calcium complex and calciunontent, hydrolysis time and
enzyme/substrate ratio was obtained in range df8&0Dmin and 1-3%, respectively. The result of
response surface method showed increasing of themenratio had a significant effect on reaching
the highest ability of calcium binding (p<0.05).€rbV-VIS spectroscopy, fourier transform infrared
spectroscopy (FTIR) and fluorescence spectroscas/wsed to structure characterization of TSPH-
calcium complex and comparison with structure oPHS The result of fluorescence spectroscopy
demonstrated high surface hydrophobicity of TSPIdiaan complex that cause to form hydrophobic
aggregation and hydrophobic interaction to bindicah. The result of FTIR showed that carboxyl
and hydroxyl group have an important role to cafeilbinding capacity. Also changes in UV-VIS
absorption bands in TSPH-calcium complex compatimgsingle peptide present formation of
calcium- binding.

Keyword: Bioactive peptide, Tomato seed protein, Calciundiig ability
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