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CHAPTER I 

INTRODUCTION 

1.1 Background 

Soybean is a crop that originated from China that is known to have high 

nutritional value especially protein (Singh, 2010). Soybean is usually made into 

various foods such as tofu, soymilk, bean sprouts, dried tofu, soy sauce, soy flour 

and tempeh. The demand for those products are increasing throughout the world 

which causes the increasing of their by-products. The by-products are known as 

soybean curd residue or okara in Japanese (Li, et al., 2013). Okara has the 

characteristics of yellowish color material that consists of insoluble materials from 

soybean seeds that cannot pass through the filter during soymilk production 

(Mateos, et al., 2010). Usually okara is used as stock feed, fertilizer or directly 

discarded. As waste, okara contains a high amount of protein which is 25-28% (dry 

basis) and other nutritional value. Some studies showed that functional properties 

of okara can be improved by solid state fermentation. (Li, et al., 2013; Rashad, 

2011).  

Solid state fermentation is a biotechnological method that usually uses to 

enhance the nutritional value of cereal grains by using microbial protease to 

hydrolyze the protein of the substrate into bioactive peptides and amino acids 

(Sbroggio, et al., 2016). Biological active peptides result from enzymatic hydrolysis 

can exhibit diversities activities including mineral binding, immunomodulatory, 

antibacterial, antioxidant, antithrombic, hypocholesterolemic, and blood pressure 
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lowering action (Escrig and Alaiz, 2009).  The health properties of peptides 

especially antioxidant is due to the amino acid chains that contain histidine, 

tyrosine, methionine and cysteine (Hur, et al., 2014; Sarmadi and Ismail, 2010).  

R. oligosporus is a fungus that has received the designation Generally 

Recognized as Safe (GRAS) is known to have high proteolytic and lipase activity 

but low amylase activity and no detectable pectinase, R. oligosporus is a common 

mold used in Indonesia for tempeh fermentation. During fermentation, the mold is 

bound together with the soybean by white mycelium, forming a cake, and release 

enzymes to make the product more digestible (Jennessen, et al.,2008; Canedo, et 

al., 2016). According to Wronkowska, et al. (2015), solid state fermentation using             

R. oligosporus could enhance the antioxidant properties in terms of as free radical 

scavenging activity, which is due to the protein hydrolysate peptides that results 

from the breakdown of protein by protease enzyme (Chen, 2013). Therefore, the 

use of R. oligosporus is expected to produce extracellular protease that can 

hydrolyze the protein in okara into bioactive peptides. This protease production has 

been reported to be influenced by fermentation times, temperature, mold 

concentration, and water activity (aw), thus these factors are being concerned at 

solid state fermentation (Gaona, et al., 2010). 

1.2 Research Problem 

 Okara is a by-product from soy milk production that contains some 

nutritional value besides protein (Yada, 2018). However, the utilization of okara 

for human consumption is still limited, thus R. oligosporus that is known to have 

proteolytic activity is used for fermentation (Jennessen, et al., 2008). This protease 
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is expected to hydrolyze the protein into bioactive peptides that have antioxidant 

activity (Chen, 2013). By this the okara that is usually considered as waste could 

be used as an ingredient of functional food, thus increases its economic value. 

Within this work, fermentation conditions, such as fermentation time, initial mold 

concentrations, and water activity (aw) were validated to increase okara 

biofunctionalities.  

1.3 Objectives 

1.3.1 General Objectives 

 The general objective of this research was to investigate the influence of 

solid state fermentation by using R. oligosporus on okara functional characteristics 

(antioxidant activity, protein content, amino nitrogen content, protein digestibility, 

and amino acids profile). 

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1. To study the influence of temperature on the growth of R. oligosporus. 

2. To study the influence of fermentation time, R. oligosporus initial 

concentrations, and water activity (aw) on antioxidant activity and degree of 

hydrolysis of okara. 

3. To evaluate the enhancement of okara functional characteristics due to solid 

state fermentation. 

 

 




