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1. 2,2 — Diphenyl -1- picrylhydrazyl
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2. Response Surface Method
3. Central Composite Designs
4. Ferric reducing antioxidant power
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1. Bovine Serum Albumin
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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) subsﬁl;zgiiftyz(%)
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
] 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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Degree of hydrolysis=
Nitrogen Content in (TCA(10%)) %100

Total nitrogen the hydrolyzed sample
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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 £+ 0/25 5/65 £0/24 10/42 £0/37 24/49+0/13 Non defatted meal

1/36 £0/16 4/37 £0/26 1/46 + 0/35 56/39 +0/33 Car}talupe seed
protein concentrate

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

ferric reducing DPPH radical Enzyme to Temperature Time
activity scavenging 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 A’
-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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Fig 4 3D graph for the effect of concentration of
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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

ool L E/S ol Slges I VSKS gamen
S das e OLE Slages ez e Ol NYemin Ol oot
sl e pn Lo Slie 5150 L Slas] T el
ey o 355 Olgee SSIa=a £4/4 C° gles 55 oS sla S
25 5 5)ls (Gasme Ly Lloges lnl B/S jlade il b
Lobl day oo 555 Olpe o 2oy a4 LV/AY (354> lide
Sals Slst g1 e E/S s mlpl dy, ashsl
E/S Jlaie mlpl b JlaesS| ol bl mals b e
G5 sy » eyl SwSeas I clea Ll s
ol oy el 3 OBGIE/S jlade il boast
VO SKS Gman Slased [Mssd 0 sddnd s 2aluslas
Op Swslel @i 5 ) BS 5 0l Olejes A
£Y/0 COLA: C_,.;U )\.X.S.A B eJ\..ivJ':J))J\:A d"‘:jﬁ (III)JAT
E/S 5 by a0l U laisyse sloged 5o das e OLES
A e Sl e o0 Rl Tl Sllst st cles
o S et Lo (YV)0LKes 5 Bamdad
CRIBl 4 e & MIN B dsods oS Wase 515
FEVsb o bl ws Jolb gbas, Saslsl o,

Vel Lol Suslel oo, e 56

Y40

ok Ol s e Ol 10 IS (laan Sl pad 2
Sie s eadsdssdke s (D) ol 0y Saests
IANG (s5S e dai s (B/S)  |pusm a4 sl ot
Sl Glasdes Oley o Al L ssd e edalie
Ve min ol g oS gl Sa asl il Susls|
et Ol Rl b e e 355 Ol Sl
3 Shemays Sk bl ol AS e Sl el
Ly s 55 Geiss 3 Lol ajls cillas (YOIV)OLKan
ol Bl a3 5 s gsdamam s LIl el Al
oy Sl O ala, 5 0l s gladas M)y
5 Khantaphant 3L I [YY]acdl 5,
Dl sad i sl il Cde 5 g G 5y (Y0 V)0
Ol 5 &8 baday @t 5 o3Il Sl oot 4 )
G353 [FE]Llesls Cond AalS o sans)s Sl gladny
1 I KVOIC {5 BRGNP S VYA R PR PRV R O
b Sl 14/4 C° Gl s &S gl Sa el
M ol 4 Ll e padse ol Adedalie JliS|
s bas, o WL Mﬁjl e Ly Ll &8 sl
e il a e S S ey a4 LT LS
SIS Oliis Sl (ol Bob51 5 (Y0105 S o s
b el S 055 b pladay 45 Lles e

Slased [PYIaes e OLE s 5l i SlaS] &


http://dx.doi.org/10.52547/fsct.19.124.285
https://dorl.net/dor/20.1001.1.20088787.1401.19.124.5.2
https://fsct.modares.ac.ir/article-7-47582-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.20088787.1401.19.124.5.2 ]

[ DOI: 10.52547/fsct.19.124.285 ]

sl &l 2B 0 ,5leS o 5T s Ll s (leang

O'J&“-"*JQJL?E’.)Y&)J“"‘ 4 g0

min ol 5 /AN E/S 244 C° les s |, (SAY/Y)
et e lael Gbl g oS jasle VYO
ol Lol 5 ol s VST 3T a5 b wils 5
oal Sasll o,n 5 DPPH UKl [l ol
ol ez (VoM 3 Cd) N0 5 00 L S
St nie 02 dhe ot pUlS Sl b ol
SE P ATEWANCH RN U PR Py

Cog Sl dgsder a5 —0-0

ol oy YA £ 110 lide aigs slad 5 a,0es 4o

dogp sLsles eS| &

DPPH U5l g cdlas-\-1-0

cdled oLl sken gles 28 5 )8 DPPH JIGs,
& DPPH )l b clS 5 5l olies  Saslee
T dosb 5 1 e pp pie &S el Sl 15T I
L DPPH Jsly oS ey sz o OLis 0V nm
L B P 2
AL S oder Ol 5 eldlee SGal) i e
Sl i Gl olre ol ke s a8l il
aslie gl IFAlLLe DPPH Ul Susle
e Sl wldpdsotn glaotiy, Sus e
b oslinal odws0gsn Jolo SO Olpea Sy Sl
Ot PPM 0 PPM il bl S sl
Ssn S Selanl 5 Yoo ppm o Yo+ ppm
RYPS T WS S RPN PPN WANC P VRPN ST PP W
s> » DPPH JSsl, Suus)lee ol i
Slee SOl S bl skl 5 & pes e glac ke
S I &l ez s 55 5> DPPH JGs1,
S deel eddpdasda Glagts s Sl RS ol
onl o3 eslinl 3550 Gl 5T nl oy s SYSIT (glag 5T
OFsp ohns ladty (hlay 53 (w3 Shes Ras3
Il slee s ey lackle ol 53 Klazils
S ekdisodes 8, ) Sy sSelal s DPPH
SSt g1 oy cdeds oLl ( Vdsds) 3 o
3 5 o kil sy Ba Sl s 4 ey

e sba ol Ko LOT galsal S5

Reducing power activity assay

146.757

20
o 932428
B: time 66.4857  35.0675

Fig S 3D graph for the effect of temperature and

_ hydrolysis time on the ferric reducing activity

Reducing power activity assay

264191
238708
213225
1.87742
162258

38.7837 A: tem

Cefs 0858005 35.0675

Fig 6 3D graph for the effect of concentration of
alkalase enzyme and hydrolysis temperature on the
ferric reducing activity

Reducing power activity assay

238708 ) 173514
g 146.757

1 932428 <
0858095 ~ 66 4857 B: time

Fig 7 3D graph for the effect of concentration of
alkalase enzyme and hydrolysis time on the ferric
reducing activity

Jbe (o jlisl 5 gy Hlos Sl5l-0-0

b gl e g Bld e 5 aesls BIUT Sy
DPPH JCsl, slge 5 (/1) Saustol ©y08 o iy


http://dx.doi.org/10.52547/fsct.19.124.285
https://dorl.net/dor/20.1001.1.20088787.1401.19.124.5.2
https://fsct.modares.ac.ir/article-7-47582-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOR: 20.1001.1.20088787.1401.19.124.5.2 ]

[ DOI: 10.52547/fsct.19.124.285 ]

AFA }l}jﬁ- ‘\ﬂ e)j)c\Yi O‘)LA.Ai’

Olpl gle mlo 5 el dons

chle @ wls | buagy DPPH UG, e ol
Sy clle 2151 L S LS 0l ol WS 318
LB sba Lol Jlest 5T el o (mg/ml) « /e

L8 D0, LYY g IVEN 515 3l il 5l glabasDle

C 6bl el 53 0bsme 5 b asd Gbls & pladsus s
3L slew WOT DPPH UCsl, lege oopdd a5 55
5 Chi laasl b Gilse fasn cnl mls [FAJASL
Sl es s ek LS sp (YO 0)OLIa

el Vot g SN0 s w SU5 5 Tl slss

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(ppm)
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(ppm)
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° 0/54+0/12° 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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