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1. Gossypium spp

2. Malvaceae family

3. 1,1-Diphenyl-2-Picrylhyrazyl radical, 2,2-Diphenyl-1-(2,4,6-
trinitrophenyl)hydrazyl

4. Trichloro acetic acid
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Table 1 Analysis variance for a second order equation model from response surface method
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DPPH radical-scavenging assay Redudng power Total antioxicant capacity Metal-Chelating activity
Sumof Mean Sumof Mean Sumof Mean Sumof Mean
Source df value df value df Value df value
Squeares Spae P Square Spee P Squares Spee 7 Squares Spae P
Modd 177076 9 19675 0007 3632 9 4036 00016 155 9 0.17 00015 1651.68 9 1852 00076
Xi 13576 1 13576 00812 1463 1 1463 00003 052 1 052 00006 1014.13 1 1014.13 00003
X2 73761 1 73761 00011 4467 1 4467 03687 0.15 1 0.15 00241 18601 1 18601 00426
X3 39653 1 39653 00078 9724 1 9724 00014 039 1 039 00016 34196 1 34196 00103
XXe 465 1 465 07271 1620 1 1620 0.1033 0077 1 0077 00861 028 1 028 09298
XiXs 4560 1 4560 02873 4500 1 4500 07712 1250 1 1250 08135 11935 1 11935 00924
XX3 23005 1 23005 00302 1620 1 1620 0.1033 3125 1 312 09060 3081 1 3081 03667
X¢ 2386 1 2386 04351 1.146 1 1.146 0.1626 0035 1 0035 02263 2114 1 21.14 04517
X2 582 1 S5&2 06965 3006 1 3006 08120 1859 1 1859 07738 260 1 260 07891
X& H26 1 H26 01372 3006 1 3006 00347 0027 1 0027 02893 1426 1 1426 05346
Residual 36096 10 36.10 SM4l1 10 SMl1 021 10 0021 34471 10 3447
Ial?;)f 28537 5 5707 00856 3227 5 6455 02711 0091 5 0018 06255 27886 5 5577 006%
Pure
7559 5 1512 1813 5 3627 012 5 0024 6585 5 13.17
Error
CorTotal 213172 19 4137 19 176 19 199639 19
CV% 1381 1152 929 829
R? 0.83 0.87 0.88 0.82
Adj-R? 0.80 0.768 0.77 0.70
Yo
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Table 2 The results of the central composite test and the levels of variables and the response of
independent variables for the antioxidant activity of the hydrolyzed protein

Total

Meta-l- antioxidant Reducing DP_PH .
chelating v (O ower radical- E/S Time Temperature Run
activity ~ €aPacity (- P scavenging (X3) X2) X1)
%) tocopherol assay (A) assay (%)
mmol/ml)
75.6 1.512 0.071 40 1.25 3.5 50 1
76.1 1.845 0.080 54.6 1.25 3.5 55 2
57.7 1.179 0.052 37.2 1.25 2 50 3
48 1.119 0.03 32.2 0.5 2 45 4
75.1 1.319 0.065 49 1.25 3.5 50 5
78.6 1.953 0.06 40.6 2 3.5 50 6
71 1.669 0.078 50.9 1.25 3.5 50 7
62.3 1.02 0.03 30.4 0.5 2 55 8
78 1.881 0.075 36 2 5 45 9
61 1.362 0.065 30.8 1.25 3.5 45 10
83 1.853 0.078 57 1.25 5 50 11
70.5 1.645 0.065 66.2 2 2 55 12
66.2 1.702 0.06 45 1.25 3.5 50 13
72.8 1.552 0.04 31.2 2 2 45 14
77.4 1.231 0.061 31.2 0.5 5 45 15
66.2 1.702 0.06 45 1.25 3.5 50 16
69.5 1.719 0.068 48.9 1.25 3.5 50 17
52 1.503 0.062 36 0.5 3.5 50 18
83.7 1.692 0.05 47.8 0.5 5 55 19
85.2 2.2 0.075 58.7 2 5 55 20
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Fig 4 The response surface curve for evaluating the
effect of independent variables (temperature of the

time) on reducing power
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Fig 5 The response surface curve for evaluating the
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Fig 6The response surface curve for evaluating the
effect of independent variables (temperature and

Enzyme/Substrate) on reducing power
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Fig 2 The response surface curve for evaluating the
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Enzyme/Substrate) on DPPH-free radical inhibitory
activity
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Fig 10The response surface curve for evaluating the
effect of independent variables (temperature and
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Fig 11 The response surface curve for evaluating the
effect of independent variables (Enzyme/Substrate

and time) on chelating activity
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Fig 12 The response surface curve for evaluating the
effect of independent variables (Enzyme/Substrate

and temperature)
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Fig 7 The response surface curve for evaluating the
effect of independent variables (temperature and
time) on total antioxidant capacity changes
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Fig 8 The response surface curve for evaluating the
effect of independent variables (Enzyme/Substrate
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Design-Bpert® Software
Total antioxdant capacity
22
102
X1=DB:temperatwre =
X2=C.ES >
S iw
Actual Factor o
Atime = 350 g
= @
8
°
3 e
k=4
©
s 127
S
=

\\\J
5250
)
B: temperature

%00

. =l

050 €00

Fig 9The response surface curve for evaluating the
effect of independent variables (Enzyme/Substrate
and temperature) on total antioxidant capacity
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Fig 13 The progress of hydrolysis in the presence of
Alcalase
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Evaluation of physicochemical and functional properties of
cottonseed protein hydrolyzed protein by Alcalase enzyme
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Bioactive peptides are organic substances composed of amino acids, which are linked by covalent bonds,
are known as peptide bonds or amide bonds. Although some of these peptides are free in natural products,
but many of them are encrypted in the primary protein structures that are released through enzymatic
processes. The aim of this study was to evaluate the physicochemical and functional properties of
hydrolyzed protein derived from cottonseed meal by alcalase enzyme. The enzyme hydrolysis was
investigated with alcalase enzyme at constant pH equal to 8, different time interval (2, 3.5 and 5 hours),
temperature (45, 50 and 55 °C) and enzyme/ substrate ratio (0.5, 1.5 and 2 %). Optimization of enzyme
hydrolysis was performed by surface response method. In optimal conditions, some of the hydrolyzed
protein features including antioxidant activity of hydrolyzed proteins derived from cottonseed meal,
including free radical DPPH inhibiting, iron ion fermentation strength, capacity total antioxidants and
regenerative effects were investigated. The results of this study show that with a degree of hydrolysis
32%. The optimal hydrolysis conditions for cottonseed meal protein were 5 hours, 55 °C and the ratio of
enzyme to the substrate 1.7%, In these conditions, the optimum amount of free radical inhibitory activity
DPPH was 62.69%, total antioxidant capacity was 2.1 mmol a-tocopherol/mL, regenerative capacity
equaled 0.078%, and chelating capacity was 80.20%. The bioactive peptides derived from cottonseed
meal have physicochemical and functional properties. The response surface method was also used as an
easy, reliable and available method to optimize protein hydrolysis and was effective in achieving
desirable health features. Therefore, the use of cottonseed hydrolyzed proteins is recommended in some
of food and medicinal formulations.

Keywords: Enzyme hydrolysis, Bioactive peptides, Cottonseed, Response surface method, Functional
properties.
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