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A. Introduction

v' The antioxidant properties of soy dregs or okara protein hydrolysates have been ascribed to the
cooperative effect of several properties including their ability to scavenge free radicals and other
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v' Approximately almost 10% of the world's soybean production is used directly for human food [1]. Okara
hydrolysates has several bioactive compounds for developing ingredients in developing functional foods Figure 2. Aims of the research
and also for development of sustainable packaging such as edible coating and edible films. Okara has a

high nutritive value due to its high-quality protein, fat, carbohydrates, fiber, vitamin, and minerals that v' The objective of this study was to investigate the characterization of okara hydrolysates using in silico

are still can be utilized further [2]. Hydrolysis okara using green approach such as enzymatic reactions and in vitro assays and its application for the development of functional food and sustainable
can results several bioactive peptides that has functional properties such as antioxidant activities. packaging

In silico analysis is one approach of the common types of bioinformatics that is widely used in analyzing
the amino acid sequence, protein domain, and protein structure, through a computational approach [3,4].

C. Methods D. Results and Discussion
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D. Results and Discussion

Step 3.1 : Development of Functional Foods
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Figure 4. 3D Interaction ligands (bioactive peptides) and XO
Step 2 : In vitro bioactive peptide analysis from okara protein using papain enzyme
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Figure 6. Several functional food developed from okara hydrolysates
v" We also found that the hydrolysate of okara protein can be added as bioactive ingredients in smoothies,
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A-BDifferent capital letters indicate statistical difference between enzyme concentration (p<0.05).
abDjfferent non capital letters indicate statistical difference between time of hydrolysis (p< 0.05).
Values are mean = standard errors.

— Figure 5. DPPH Radical Scavenging and FRAP Analysis of Okara Hydrolysate
Figure 7. Several sustainable packaging from okara hydrolysates

v We also found that the hydrolysate of okara protein can be added as bioactive ingredients in developing
sustainable packaging such as edible coating and film (Figure 7)

v" The edible film from okara protein hydrolysates has a more protective effect on instant coffee during
storage. On the other hand, the edible coating from okara protein hydrolysates is also implemented to
maintain the quality of minimally processed papaya.

v" We also found that the hydrolysate of okara protein with the addition of 4% enzyme treatment of
papain and hydrolysis time of 120 minutes had the highest yield and also the degree of hydrolysis.

E. Conclusions

v" Based on the in silico assay, the protein precursor in okara such as glycinin and conglycinin may generate
several bioactive peptides with an antioxidative effect.

v' The molecular docking of okara hydrolysates generated by the papain enzyme successfully can be
performed using molecular docking to XO and MPO as the enzyme that contributes to antioxidant activity.

v On the other hand, the okara hydrolysate also has potential properties for further application in food
matrices such as natural antioxidant agents and can be incorporated in developing functional food and
sustainable active packaging such as edible coating and film

Further output of project in developing okara hydrolysates :
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Abstract: This study explores utilization of a sustainable soybean by-product (okara) based on in Abstract: Okara is a solid byproduct created during the processing of soy milk. The production
silico approach. In silico approaches, as well as the BIOPEP database, PeptideRanker database, of protein hydrolysates utilizing enzymatic tests such as papain can result in the production of
Peptide Calculator database (Pepcalc), ToxinPred database, and Aller Top database, were employed to bicactive peplides (BPs), which are amina acid sequences that can also be produced from the okara
evaluate the potential of gl i
peptides. These major protein pr ors have been found as protein in o m by-product. of okara hydrolysates using papain, based on the in silico and in vitro assays using the papain
Furthermore, primary structure, ogical potential, and physico i » and allergenic enzyme. We found that using the in silico assessment, the antioxidant peptides can be found
oxida S Tes: from the precursor (glycinin and conglycinin) in okara. When used as a protease, papain provides
the maximum degree of hydrolysis for antioxidative peptides. The highest-peptide-rank peptide
Citation: Ningrum, A.; Wardani, sequence was predicted using peptide ranks such as proline-histidine-phenylalanine (PHF), alanine-
D.W; Vanidia, N; Manikhasda; aspartic acid=phenylalanine (ADF), tyrosine=tyrosine=leucine (YYL), proline=histidine=histidine
(PHH), isoleucine-arginine (IR), and serine—valine-leucine (SVL). Molecular docking studies revealed
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that all peptides generated from the parent protein impeded substrate access to the active site of
xanthine oxidase (XO). They have antioxidative properties and are employed in the insilico approach
to the XO enzyme. We also use papain to evaluate the antioxidant activity by using in vitro tests for
protein hydrolysate following proteolysis. The antioxidant properties of okara protein hydrolysates
have been shown in vitro, utilizing DPPH and FRAP experiments. This study suggests that okara
§ hydrolysates generated by papain can be employed as natural antioxidants in food and for further
could be promising precursors of bioactive peptides that have an antioxidant peptide for developing - u’f " applications, such as active ingredients for antioxidants in packaging.
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