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Introduction 

The cells of algae, bacteria, yeast and fungi grown for the protein contents (Schrimshaw, 1975). Due to the increasing population 

and shortage of proteins, the world’s attention has been drawn to microbial sources of proteins. (Hedenskog et al., 1973) described 

some methods of processing the single cell protein. (Huang, 1974) utilized acid brine for the production of food yeast.  (Chen and 

Peppler, 1977) highlighted the application of single cell protein in food. (Dimmling, 1978) examined the raw materials for the 

production of SCP. (Kharatyan, 1978) explored the microbes used as foods for humans. Suitability of single cell protein as a feed 

for human beings has been studied by (Kacmpfel et al., 1995). (Schuegerl and Rosen, 1997) have investigated the use of 

agricultural by products for fungal protein production.In the present investigation, soybean has been reported to be the oldest 

legume food known to mankind. The botanical name of soybean is “Glycine max”.  

 

The white soybean was for the first time introduced in India as early as 1960. It was during this period when Nutri-nuggets were 

introduced in the India market. A large amount of okara is generated during soymilk production. About 1.1 kg wet okara is 

obtained from each kg of soybean processed for producing soymilk. Soybean mik and tofu have maintained wide popularity as 

food sources for thousands of years, and large quantities of their byproducts are generated during the manufacturing processes. In 

Asian countries, soybean is made into various food such as tofu, soymilk, soymilk powder, bean powder, sprouts, dried tofu, 

soysouce, soyflour and tempeh soybean oil, soybean crude residues, namely, Okara in Japanese  is the main surpluse material of 

soybean product, and it is often regarded as waste. About 1.1kg of fresh SCR is produced from every kilogram of soybean 

processed into soymilk of tofu. According to (Shurtleff and Aoyagi, 1979) the high moisture content of okara acts as a barrier in 

utilizing it for preparing different fermentable edible products. (Yousufi et al., 2003) successfully produced single cell protein 

using okara, by varying its moisture content. Nutritionally okara is rich in proteins, fats, carbohydrates and starch. It also contains 

minerals like calcium, iron, copper, and zinc.  

 

In the year 2012, Yousufi investigated on inoculum size, incubation temperature and nucleic acid concentration of SCP produced 

by using soymilk residue (okara). (Dimmling and Seipenbusch, 1978) studied the raw material for the production of SCP. In vivo 

antioxidant activity of okara Kogi, a fermented okara, by Aspergillus oryzae was determined by (Matsuo, 1997). (Miyamura et al., 

1988) detected fibrinolytic activity of okara fermented by Bacillus subtilis. (Hedenskog and Mogren, 1973) studied some methods 

of processing for single cell protein. Okara, a by-product of soymilk industry was used as the substrate. Okara is produced in large 

quantities in soymilk industries. Raw okara, also called soy pulp, is a white or yellowish insoluble material from soybean seeds, 

which remains in the filter sack when pure soybeans are filtered for the production of soymilk. It’s a by product of tofu, soymilk 

or soy protein manufacturing and is treated as industrial waste with little market value because of its short shelf life (Van der Riet 

et al., 1989; O’Toole, 1999; Prestamo et al., 2007; Redondo-Cuenca et al., 2008). The nutritional quality and antioxidant of 

soybean meal was improved by solid state fermentation using Aspergillus oryzae and Bacillus subtilis (Da Teng et al., 2012). The 

potential use of okara and to improve the health beneficial properties of soybean waste manufacture product (okara) which, 

produced by solid state fermentation.  

 

Production of soymilk 

The method of production of soymilk is shown in chart below:  

Abstract 
The soymilk residue is produced in large amount during soymilk production. Okara is a waste product 
for soymilk industries, so they face a big problem for it disposal. However, it’s nutritive composition; 
make it suitable for producing fermentable edible products, like single cell protein for human food and 
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okara and soybean milk residue for the production of single cell protein is tried and results are 
reported in this paper.  
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Fig. 1. Production of Soymilk. 

 

Production of SCP from soybean oil and waste soybean 
Feasibility on the production of single cell protein from soybean oil and waste soybean oil was studied. Three strains, Candida 

rugosa IFO 0591, Candida utilis IFO 0639 and Candida lipolytica ATCC 8661, which were not pathogenic, were used. The 

cultivation of three strains were carried out using a liquid medium containing 0.5% of oil, 0.67% of yeast nitrogen base and 0.05% 

of surfactant. When soybean oil was used as a sole source of carbon, Candida rugosa IFO 0591 was superior in cell mass and 

Candida lipolytica ATCC 8661 in the yield of protein to other strains. On waste soybean oil, both of the cell mass and the yield of 

protein of Candida lipolytica ATCC 8661 was superior, however the yield of them decreased a little compared with on soybean 

oil. It was concluded that this strain had ability to assimilate waste soybean oil sufficiently. 

 

Importance of soybean (milk) curd residue 

Soybean curd residue:  

Soymilk and tofu have maintained wide popularity as food sources for thousands of years, and large quantities of their by-

products are generated during the manufacturing process. 

 In Asian countries, soybean is made into various foods such as tofu, soymilk, soymilk powder, bean sprouts, dried tofu, 

soy sauce, soy flour, and soybean oil. Soybean curd residue namely, okara in Japanese, is the main surplus material of 

soybean products, and it is often regarded as waste. About 1.1 kg of fresh soybean curd residue is produced from every 

kilogram of soybean processed into soymilk or tofu. 

 Currently, soybean curd residue is used as stock feed and fertilizer or dumped in landfill. Particularly in Japan, most of 

the soybean curd residue is burnt which will create carbon dioxide. 

 Soybean curd residue also has high moisture content (70-80%), which makes it difficult to handle and expensive to dry 

by conventional means. 

 Soybean curd residue is a relatively inexpensive source of protein that is widely recognized for its high nutritional and 

excellent functional properties.  

 

Soymilk taste 

Soymilk flavour quality differs according to the cultivar of soybean. Soymilk aroma, smoothness and thickness in the mouth, 

colour and creamy appearance are considered desirable qualities, with fevered sensory attributes associating with protein content, 

soluble solids, and oil content. In a study of taste attributes, soymilk flavoured with vanilla or sweet aromatic flavours and higher 

viscosity was preferred by most subjects, while dislike factors were bean or broth flavours. 

 

Conclusion 

It is clear from above discussion and critical review of available literature that high moisture content of soybean milk residue acts 

as a barrier in utilizing it for preparing different fermentable edible products. Replacement of soybean meal with yeast single cell 

protein at the level of 10.5g/kg feed improved body weight gain and feed conversion ratio.The aim of this study was to evaluate 

the potential use of soybean milk residue and to improve the health beneficial properties of soybean waste manufacture product 

soybean milk residue. In this we found that successfully produced single cell protein using soybean milk residue, by varying its 

moisture content.  

 

References 

Chen, S.L. and peppler, H. J. 1977. SCP in food applications.Dev Ind. Microbiol.19:79-94 

Dimmling, W. and seipenbusch, R. 1978. Raw material for the productions of SCP. Precess Biochem. 13 (3) 9-15.34 

Da Teng, MeiyunGao, Yalin Yang, Binliu, Zigang Tian, Jianhua Wang. (2012). Bio-modification of soybean meal with Bacillus 

subtilis or Aspergillus oryzae. Biocatalysis and Agricultural Biotechnology 01/2012; 1(1):32-38.  

http://www.crdeepjournal.org/ijls


SJIF IMPACT FACTOR: 5.79                                                                                                                           CRDEEP Journals 
International Journal of Life Sciences                    Malav & Dube                       Vol. 7 No. 1                    ISSN: 2277-193x 

Online version available at: www.crdeepjournal.org/ijls                                                                                                         65 

Gohl, B., 1981. Tropical feeds. Feed information summaries and nutritive value. FAO UN.Oxf Comp J Itd version, 1.7. 

Hedenskog, G. and Mogren, H. 1973. Some methods of processing for single cell protein. Biotechnol. Bio. eng. 15:129-142. 

Huang, Y.D. 1974. Production of food yeast from acid brine. Proc. 4
th

 Intern. Symp. Yeasts Vienna, 1974, Part I, 157-158, Intern. 

Comm. Yeasts (ICY). 

Kachpfel, U.; Beghausen, K.H.; Lieflander, M. (1995). Are cyanobacteria Suitable for feeding human beings? A contribution on 

essential amino acids of Cyanobacteria. Deutsche Lebensmittel-Rundschau, 91: (2) 50-52. 

Kharatyan, S.G. 1978. Microbes as foods for humans. Ann. Rev. Microbiol. 32:301-327. 

Miyamura, H., Takenaka, Y. and Takenaka, T. 1988. Fibrinolytic activity of okara fermented by bacillus subtilis II. The utility of 

okara, by product of the soybean processing industry. Journal of Japanese society of food science and technology (Nippon 

Shokuhin Kagaku Kogaku Kaishi), 45:100-107. 

O’Toole DK (1999). Characteristics and use of okara, the soybean residue from soy milk production: A review. J. Agric. Food 

Chem. 47: 363-371. 

Prestamo, G, Ruperez, P., Espinosa-Martos, I., Villanueva, M. J., and Lasuncion, M. A. (2007). The effects of okara on rat 

growth, cecal fermentation, and serum lipids. European food Research and Technology, 225(5-6), 925–928. 

Redondo-Cuenca, A.,Villanueva-Suarez, M. J. and Mateos-Aparicio, I. (2008). Soybean seeds and its by-product okara as sources 

of dietary fibre. Measurement by AOAC zandEnglyst methods. Food Chemistry, 108(3), 1099-1105. 

Schuegerl, K. and Rosen, W. 1997. Investigation of the use of agricultural by products for fungal protein productions. Process 

Biochemistry. 32:705-714. 

Van der Riet, W.B., Weight, A. W., Cilliers, J.J.L., and Datel, J. M. (1989). Food chemical investigation of tofu and its byproduct 

okara. Food Chemistry, 34(3), 193-202. 

Yousufi, Mahmood Khan: Khan, Shaukat Saeed and Jha, Krishna, 2003. The effect of moisture content on the productions of SCP 

using Rhizopus oligosporus and Aspergillus oryzae grown on okara – wheat grit combinations. Indian J. Applied and Pure Bio. 

18(1) 81-84. 

 

 

 

 

http://www.crdeepjournal.org/ijls

	Full Length Research Paper

