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4. Ferric reducing antioxidant power

YAA

Joerul S e ale as g Seslul 040 nM e
50l WSSy 3,850 S yme /0 ML LU s
orpl dals &5 ag Glp Aokl =040 M s O
S8 Sl iS5 3yl e Vo ML i
o sl e Glachle 5l oslull o
Lke Jylos Ll IS ool sl i3 Seslizd | (BSA) 58
lclle (Jlss ol 5l e e BSA 51 (\pg/ml)
mlL s lnlkal glackle slovpul asag 00—V u g/ml
Y=0/001x — Lo dslee L) 5,930 gl 31 Y/0

53 Lol Gl e 0l bglse SLIS 5 S 5 (0/0068
DAT s Sesedonmey 5 b

‘;.JU: als J" wﬁ"gﬁ C‘J&;’Lu‘—"—"

(Y+10) ol,Les 5 Feyzi G0 3 s gl Al gl
oS5 S o s Ml L2 S el S-Sl Sl L
Slosliial b s 0 bslse Jlade STL Y ) e
Adesjes el Sdew 5 L pH =) O N s
G LYo min i sa s ol Ol s
VS PG PRV PYPY PR Ve JUP T R 228 o1
wht S PH =¥ 5, ) N Sy ISt lheslinal |
Sde 4y 3 e olas L3l e M wils 5y S STl
Ry D) S £0 4 TPM s, L Yo min
Nomt (833 8 BaS) Jrtlo s A5 5 s il
Lo ot ey Coyys 5 ol bl b 55 s
Gl s F a2 ool el o S &
DV w1 =Y C

lord DS 5 (g xS0l —E-Y

3 =7 «f..«jl} «Ca-»)lﬁ)) L;I'L:q.:_& CJ[—«;SJ: dJ;e)Uu]
S5 m 5 Bl sl eds S 35T (s

DATazplnil oo s

1. Bovine Serum Albumin



AFA )].)j>. AR Q)Jéc\Y£ e)Lq...:

Table 1 Levels of independent variables used to optimize the antioxidant activity of the cantalupe
seed protein hydrolyzate

Independent variables

-a -1 0 +1 +a Levels
Enzyme to
0.25 0.86 1.75 2.64 3.25 Substrate ratio (%)
30 35 42.5 50 55 Temperature(°C)
30 66.5 120 173.5 210 Time(min)

Table 2 The random treatments of hydrolysed-protein of cantalupe seed by alkalase enzyme

Treatment Time(min) Temperature(°C) subsE‘I;Z:':tt}i(t::n (%)
1 120 30 1/75
2 173/5 35 0/86
3 66/49 35 64/2
4 66/49 35 0/86
5 173/5 35 2/64
6 120 42/5 1/75
7 30 42/5 1/75
8 120 42/5 1/75
9 120 42/5 0/25
10 120 42/5 3/25
11 210 42/5 1/75
12 120 42/5 1/75
13 120 42/5 1/75
14 120 42/5 1/75
15 120 42/5 1/75
16 173/5 49/9 2/64
17 66/49 49/9 2/64
18 66/49 49/9 0/86
19 173/5 49/9 0/86

20 120 55 1/75
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Table 3 The chemical composition of defatted meal and the cantalupe seed protein concentrate

Ash(%) Moisture(%) Fat(%) Protein(%) Sample(%)
3/39 4+ 0/25 5/65 £0/24 10/42 £0/37 24/49+0/13 Non defatted meal
136 £0/16 4/37 £0/26 1/46 + 0/35 56/39 £0/33 cantalupe seed

protein concentrate

*The valuess are based on dry weight
STDEV=+*Mean

Slaly 2SN axdls (5,0 oalS amys 5 e 5 Coke
L pH =V s b Ol ST odaline . oolods Ol gie
IR L el L sl cillas sdd e SVl S
e s ekdnl s Sl Sl aals (S syl das )
sl gals 5 KT b glse sy slins Sl ol s
IV1ssi e i 5Y0 PH sliass o35 S S
e oskea (VY 0L 5 iy &5 ey oo
g5 3 Sl ol 5 el T s, e L
= £/0 53 S Olpe (g 5eS Wlidila) pliley b5 4zl
s e PH =YY s > Ol cpzin s pH
ocilse glasyl o By 5 Ol s
s s ooli ¢ Lol plad S5 5 sl Jaes
o ata) S s Lbsode Sl sbes 3w
b oS Oseloss 5 (s el aal sladead s
waldowl g5 5 Olse b & (S dmlp e

AJT BL) Cﬁ;‘."}ﬁ: C«.;J)‘a- J.gLé,ﬁ. MS—Y—O

5,883 gk b &l

2 oAbkl e biax T S, e
355 smen 4S50 ol 53 el ek 51 () S2)
2 O Sl S0 b s pH KL K
oSaPH =Y 5l s e sl e i, epH
S duy o 35 e Pl 4 pH = ¥ 55 5wl Jhals
i PH 5l oarp ssbpe kol SSspl b
SN e 35500 Sy W6 PH oo 4 S 015 5
e gSla= pH =V 5 &8 Gla S o8 g als8l
bt e glaiassy 0 spde ek S
G0 Ol Ll alS e gl Sl gl
oS s Y e 5,058 £/0 :H-.sf ERZAARCY®
On 0 Al o Jals (SOl pl dkd s s

Sl w058 5 S, eJ.;.a;J:_ii.J Lg«.;:ﬂ sl

The Solubility profile of Cantalupe seed protein
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Fig 1 The Solubility profile of cantalupe seed protein concentrate. ppm (Blue line) in different pH
(Yellow line)
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Table 4 The Central Composite Designs and antioxidant activity of hydrolysed-protein of cantalupe
seed by alkalase enzyme

. . DPPH radical Enzyme to .
ferric reducing . . Temperature Time
activity sca‘Vt‘tnglng substrate ratio (C°) (min) Treatment
activity(%) (%) (%)
0/25 52/59 1/75 30 120 1
0/22 48/15 0/86 35 173/5 2
0/29 3/54 2/64 35 66/49 3
0/14 46/05 0/86 35 66/49 4
0/24 49/56 2/64 35 173/5 5
0/61 45/44 1/75 42/5 120 6
0/27 36/5 1/75 42/5 30 7
0/62 41/18 1/75 42/5 120 8
0/47 35/51 0/25 42/5 120 9
0/36 29/81 3/25 42/5 120 10
0/29 35/20 1/75 42/5 210 11
0/60 43/33 1/75 42/5 120 12
0/65 40/55 1/75 42/5 120 13
0/67 48/41 1/75 42/5 120 14
0/69 47/25 1/75 42/5 120 15
0/68 30/42 2/64 49/9 173/5 16
0/36 42/54 2/64 49/9 66/49 17
0/75 39/38 0/86 49/9 66/49 18
0/66 49/98 0/86 49/9 173/5 19
0/68 54/39 1/75 55 120 20
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Table 5 Analysis of variance (ANOVA) of quadratic model resulted by response surface method for
DPPH radical scavenging activity

p-Value

Degree of

Coefficient Sum of square Source
freedom

44/21 0/0317 10 834/13 Model

-2/40 0/0964 1 78/36 A -Temperature

-0/46 0/7271 1 2/95 B -Time
-1/20 0/3785 1 19/52 C -(E/S)
0/14 0/9356 1 0/16 AB
-3/26 0/0854 1 84/89 AC
-3/69 0/0561 1 109/22 BC
-4/20 0/0086 1 254/18 Al
-2/04 0/1394 1 59/80 B’
-3/16 0/0328 1 144/35 C?
-1/99 0/2693 1 31/52 ABC

0/0916 4 153/12 Lack of Fit
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the DPPH radical scavenging

(ID) ool 05 (SheStl oyad —Y=1-Y-0
S 3505 aseie besls ublols U1 A Jsdr 44> 5L
5 STy gla e b el 0 (SSll yls o b
e 8 ol ) Kol 5 3l o RP =0 AT 5 o 05
S 5l dde 5 sy s B ot [y ASTs Oge S5
L adlas 3550 pslie wnls 53 Sl a5 IS 517 AT il s
038 jasie &S opl @y Sl Glas R? s oS
355005 Ll 0dd oslop h e b DiS 51 Ol pear
el Csas +/4) 5 /AT 5w o et haw R? S R
Dasimalin 25 Laosls (S| 5l ol o Sl
S8 Ul g 250 23l OB D505l S ealizally o
2 il pde Osa3l a5 4 L0l Sl sl s gae S
SASkal @uds il Jbe ¢ 550 Sl pxe e dslas

W

Sl e ol o B3l S a5l (D el 0
o B o3l | Laeals 53 Sl el Je oS
Glaite aals 53 wte S Jbe ol plply s
L STy sla iz abaly (0 aslan) 55 owlio aslizals ;g
das e Ol |, SSll o,
O SASkel s b 28Ty (sl e alaly (0) dislas
s (1ID) yal
Dyl g SkSUsl oyl =
+4/:¥0BC —+/+0YA? .\ YB? —+/+ve C? ++/+VABC
8+ A\VA ++/+YYB = +/+YAC ++/:YeAB -+/+1VAC

Y4¢

DPPH

DPPH

Sles 53 5355 0 G350 5 okl s sad ot Les L8
Loy sdalin Slis! ol cdlo wuiy 144 C°
5 s ShSHle cdls il B/S jlaae jnll
CAs Gl A s Kl e 4S50 e sdalis 1o sl
sddolm| ol sty oo iy dsb o kS oo
O35 b 2oy 45 Lilosgad 3155 cpimes 5| (5l 3L
R LR TE - NV G F RIS PN P2

173514 =
146.757

499325
46.2163

93.2428 387837

B66.4857 35.06875

B: time A: tem

Fig 2 3D graph for the effect of hydrolysis time and
temperature on the DPPH radical scavenging
activity

I 473514
146 757

0858095 66 4857 B: time

Fig 3 3D graph for the effect of concentration of
alkalase enzyme and the hydrolysis time on the
DPPH radical scavenging activity



AFA )].)j>. AR Q)Jéc\Y£ e)Lq...:

Table 6 Analysis of variance (ANOVA) of quadratic model resulted by response surface method for
ferric reducing activity

Coefficient P-value Degree of Sum of Source
freedom Square
0/64 <0/0001 10 0/75 Model
0/17 <0/0001 1 0/38 A-tem
0/022 0/2068 1 31/6 B-time
-0/028 0/1081 1 0/011 C-E/S
0/025 0/2568 1 5/000 AB
-0/067 0/0097 1 0/036 AC
0/035 0/1243 1 9/8 BC
0/052 0/0080 1 0/039 A2
-0/12 <0/0001 1 0/20 B2
-0/070 0/0014 1 0/07 C2
0/067 0/0097 1 0/036 ABC
0/0591 4 0/024 Lack of fit
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Table 7 Comparison of DPPH radical scavenging activity of hydrolyzed protein by alkalase, un
hydrolyzed cantalupe seed protein and ascorbic acid at concentration of 50-200ppm

Un hydrolyzed Hydrolyzed Ascorbic Concentration(pm)
Protein (%) protein acid(%)
12/26+0/05 ¢ 53/33£0/20°  65/19+0/11° 50
15/27+0/14° 58/41£0/29°  68/23+0/09 100
19/26+0/11° 64/19+0/17°  74/15+0/11° 150
24/35+0/19° 68/23+0/09°  82/29+0/20° 200
STDEV+*Mean (p<0/05)
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Table 8 Comparison of ferric reducing activity (Absorption at 700nm) of hydrolyzed protein by
alkalase, un hydrolyzed cantalupe seed protein and ascorbic acid at concentration of 50-200ppm

Un hydrolyzed Hydrolyzed Ascorbic Concentration(pm)
Protein(%) protein acid(%)
0/11+0/07 © 0/40 £0/13° 0/45+0/21* 50
0/13+0/03° 0/45+0/22° 0/51+0/19* 100
0/16+0/05° 0/48+0/07° 0/57+0/10% 150
0/20-+0/04° 0/5440/12° 0/64+0/11* 200
STDEV+*Mean  (p<0/05)
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Table 9 Comparison of OH radical scavenging activity of hydrolyzed protein by alkalase, un
hydrolyzed cantalupe seed protein and ascorbic acid at concentration of 50-200ppm

Hydrolyzed

Ascorbic

Un hydrolyzed protein protein acid(%) Concentration(ppm)
12/29+0/03° 58/24+0/19°  64/21+0/11° 50
15/20+0/06° 63/27+0/13°  67/29+0/20° 100
17/19+0/07° 67/17£0/06"  71/35+0/23" 150
20/28+0/14° 72/28+0/28"  77/24+0/08" 200

STDEV+*Mean (p<0/05)
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Table 10 Comparison of Total antioxidant capacity of hydrolyzed protein by alkalase, un hydrolyzed
cantalupe seed protein and ascorbic acid at concentration of 50-200ppm

Un hydrolyzed Hydrolyzed

Ascorbic

Concentration(ppm)
Protein(%) protein acid(%)
0/10 £0/09 ° 0/42+0/07° 0/48+0/11° 50
0/13+0/05 ¢ 0/45+0/12° 0/54+0/13* 100
0/17+0/06 ¢ 0/47+0/15" 0/57+0/09* 150
0/19+0/10° 0/52+0/10° 0/62+0/14" 200
STDEV+Mean (p< 0/05)
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ABSTRACT

ARTICLE INFO

In this study, cantalupe seed protein (Cucumis melo var cantalupensis)
were used to obtain bioactive peptides with maximum antioxidant power
(DPPH radical scavenging activity and reducing power for alkalase
treatment,. For this purpose, in this study, the response surface
methodology and central composite design with different levels of
independent variables of enzyme to substrate ratio (E / S) 0.25%-3.25% ,
hydrolysis time 30-210 min, temperature 30C°-55 °C for alkalase enzyme.
Optimal condition treatment obtained as enzyme to substrate ratio (E / S)
0.86, hydrolysis time 173.51 min and temperature 49.93 °C and adjasted-
R2 for DPPH radical scavenging activity were 0.80 and 0.58, respectively,
and for Fe2+ reducing power were 0.96 and 0.91 (alkalase treatment),
respectively., indicating that the fitted model had a relatively good
description of the data distribution. Antioxidant tests were performed
using different concentrations of 50-200 ppm of the optimal treatment, and
the results showed a positive effect of concentration on antioxidant
properties. In all samples, hydrolyzed protein with alkalase showed higher
antioxidant properties compared to unhydrolyzed protein, but was lower
than the antioxidant activity of ascorbic acid as a positive control. The
antioxidant properties of bioactive peptides make it possible to use them as
a natural alternative to common antioxidant compounds in the food
industry.
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