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Production of Protein Hydrolyzate,
that can be used as Food Additives, from Okara

Eun-Yeol Woo, Min-Jung Kim, Weon-Sun Shin*, Kyung-Ae Lee and Kang-Sung, Kim

Department of Food Science and Nutrition, Yongin University
*Korea Food Research Institute

Protein content of okara and soybean were found to be 37.3% and 42.5%, respectively by micro-Kjeldahl
analysis. Solubility of okara protein in phosphate buffer (pH 8) was 10% versus soy protein of 68.4%.
Insolubilization of okara protein was mostly due to disulfide bonding between cysteine residues caused by
excessive heat treatment during soymilk processing: hydrophobic interactions and hydrogen bondings were
involved to lesser extent. Optimum extraction temperature and time were 60°C and 40 min. Typical solubility
profile of soy protein disappeared for okara protein though minimum solubility of the protein was around pH
3.0. Treating okara with protease was effective in solubilizing okara protein and solubility increased to 19.2%.
Optimum reaction temperature and time were 80°C and 50 min, respectively. Cell wall degrading enzyme did not
increase solubility of the protein, however. Through enzymatic reaction okara protein could be effectively

solubilized for uses as food ingredient.
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Table 1. Composition of okara and soybean flour
(unit: %, w/w)

Variety ~ Crude protein Crude lipid Ash Carbohydrate
Okara 373 17.9 42 40.6
Soybean 42.5 232 5.0 29.3
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Fig. 1. Effects of extraction time on solubilization of okara and
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Fig. 2. Effects of incubation temperature on extraction of okara

and soybean flour
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Fig. 3. pH profile of okara and soybean flour
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Fig. 4. Effects of urea concentration on extraction of okara and
soybean flour
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Fig. 5. Effects of SDS concentration on extraction of okara and
soybean flour
@® - @ ; Soybean flour I - ; Okara
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Fig. 6. Effects of 2-mercaptoethanol concentration on
extraction of okara and soybean flour
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Fig. 7. Effects of some chemical addition on extraction of okara
and soybean flour

A: Okara & soybean flour, B: Urea 6 M+SDS 0.4%, C: Urea 6
M+SDS 0.4%+2-mercaptoethanol 0.2 M, D: Urea 6 M+SDS
0.4%+2-mercaptoethanol 0.5 M E: Urea 6 M+2-mercaptoethanol
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Fig. 10. Effects of protease on solubilization of okara
A: Alcalase B: Trypsin C: Protease XXIII D: Protease XV E:
Protease XIX F: Protease XVIII G: Pepsin H: Papain
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