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Table 1 - Levels of Independent variables used to optimize the antioxidant activity of
the Rice bran protein hydrolysate

Independent variables

Levels variables

1- 0 1+

Enzyme to substrateratio (%) 1 2 3
Temperature (°C) 40 475 55
Time(h) 30 120 210
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Table 2 - Chemical compounds of rice bran

sample gjoh) %) Oil (%) Moisture %) Protein
Bran powder with fat 7.78 13.66 8.9 12.54
oy e pren 9.0 48 6.5 16.4
Rice bran proteln 3.96 1.76 9.1 52.5
o ot 8.85 1.8 10.2 69.13
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Table 3 - Antioxidant tests of hydrolyzed rice bran protein

DPPH

Enzymeto . Temperature radical Iron tOt"’.‘I .
Treatment substrate Time (Hr) . . antioxidant
ratio (%) (C9 scavenging reduction activity
(%) activity

1 2 30 47.5 13.817 0.591 0.591
2 2 120 47.5 47.36 1.76 1.76
3 2 210 47.5 51.24 1.72 1.72
4 2 120 47.5 38.56 1.752 1.752
5 1 30 55 9.083 0.69 0.69
6 3 30 40 10.976 0.638 0.638
7 2 120 55 17.459 1.54 1.54
8 1 120 47.5 27.99 1.706 1.706
9 2 120 47.5 37.46 1.562 1.562
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10 3 120
11 3 30

12 1 210
13 3 210
14 1 30

15 2 120
16 3 210
17 1 210
18 2 120
19 2 120
20 2 120

47.5
55
55
40
40
40
55
40

47.5

47.5

47.5

S sl
45.25 1.831 1.831
19.475 1.67 1.67
24.786 1.793 1.793
39.628 1.75 1.75
14.616 0.697 0.697
29.566 1.774 1.774
25.1 1.899 1.899
44.874 1.675 1.675
37.1 1.65 1.641
37.1 1.662 1.692
37.1 1.462 1.462
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DPPH radical scavenging activity (%)

Figure 1. Diagram of the effect of enzyme concentration and hydrolysis time on DPPH free radical inhibition
activity of hydrolyzed rice bran protein

DPPH radical scavenging activity (%)

Figure 2. Diagram of the effect of hydrolysis time and temperature on DPPH free radical scavenging activity of
hydrolyzed rice bran protein
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Figure 3. Effect diagram of alcalase enzyme concentration and hydrolysis temperature on DPPH free radical
inhibition activity of hydrolyzed rice bran protein
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Figure 4. The graph of the effect of temperature and hydrolysis time on the Fe 3+ reductive activity of
hydrolyzed rice bran protein

reducing power (Abs 700 nm)

SSIEIRSICRS
SISO SRR
SISO
SSINNeSIe
PReettiasy

Q’:"‘
SRS :“:‘ Y
‘:“:‘
e

SIRSIKS
“\:““\

Figure 5. Effect diagram of substrate enzyme concentration and hydrolysis time on Fe 3* reductive activity of
rice bran hydrolyzed protein
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Figure 6. Effect diagram of substrate enzyme concentration and hydrolysis temperature on Fe 3+ reductive
activity of hydrolyzed rice bran protein
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Figure 7. Diagram of the effect of enzyme concentration on the substrate and hydrolysis temperature on the
antioxidant activity of the total hydrolyzed rice bran protein.

total antioxidant activity (Abs 695 nm)

Figure 8. Diagram of the effect of hydrolysis time and temperature on the antioxidant activity of the total
hydrolyzed protein of rice bran

total antioxidant activity (Abs 635 nm)

Figure 9. Effect diagram of enzyme concentration to substrate and hydrolysis time on antioxidant activity of
hydrolyzed rice bran protein
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Peptides obtained from hydrolysis have many bioactive properties and have
strong biological activities against free radicals and prevent antioxidant
processes that cause damage to biological macromolecules and degradation and
quality reduction. Due to the large amount of rice production in the world, a
large number of rice bran is produced and available. As a suitable and cheap
production source, rice bran can be used for the production of plant-derived
peptides. Optimizing the conditions of enzymatic hydrolysis of rice by alcalase
enzyme was done with the aim of achieving anti-allergenic properties. In order
to investigate the antioxidant activities of peptides, iron 3 reduction power tests
and DPPH free radical activities and total antioxidant activities were used. In
order to optimize the time of the Expert design software and the response
surface method with three different changes: this enzyme was applied to the
substrate 1-3%, temperature 40-55 degrees Celsius and hydrolysis 30-210
minutes. In the set conditions of the treatment including temperature of 51.5
degrees Celsius, 131.5 minutes and enzyme substrate 3%, it was obtained that
DPPH free radical is 37.172%, total antioxidant activity is 1.109% and reducing
agent is 2.084%. The obtained results showed that the process of rice bran
production by alcalase enzyme leads to the production of peptides with high
anti-anxiety properties and it is noteworthy that they can be used in the
production of super-beneficial foods and pharmaceutical industries and also
replace them.
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