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Table 1. The effect of different ratios of soy flour to distilled water on the amount of protein extraction from
soybean meal
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efficiency (%) Protein (ml) (9)

(wet weight (g))
34.6 130 85 150 1000 200 S«l
50.6 190 125 185 2000 200 101
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Table 2. Chemical composition of hydrolyzed Soybean protein using different methods
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Table 3. Effect of various hydrolysis processes on the production of peptides with low molecular

weight (ug/ml)
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Table 4. Kinetics of cumulative gas production of hydrolyzed soybean protein using different
methods (ml/g dry matter)
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Abstract

Background and objectives: Soybean meal is widely used in animal feed production due to its
high protein content and relatively good amino acid pattern balance. However, soybean meal
contains several anti-nutritional agents that can affect the digestion and absorption of nutrients.
Pre-processing of soybean meal through fermentation can be an optimal solution to eliminate
anti-nutritional agents and improve the digestibility of nutrients. A hydrolyzed protein
compound is a mixture of peptides and amino acids called bioactive peptides. Once released
from the protein chain, these peptides exhibit specific biological activities and have antioxidant,
antimicrobial, antidiabetic, and anti-cancer properties. This study aimed to produce bioactive
peptides from soybean meal via fermentation by Bacillus subtilis, Bacillus licheniformis,
Aspergillus oryzea, and hydrolysis by autoclave. Also, isolated and hydrolyzed protein sources
were evaluated under in vitro conditions.

Materials and methods: Soybean meal was first ground, and then its protein was extracted
through alkaline extraction and acid precipitation. Microorganisms were cultured in a specific
culture medium, and then they were added to the isolated protein and the fermentation
hydrolysis process was performed. Also, the autoclave was used to perform the hydrolysis
process. The isolated and hydrolyzed protein sources were evaluated according to the standard
methods to determine the nutritional value such as the amount of crude protein, organic matter,
ash, dry matter, and ether extract. In vitro gas production test was performed to assess the
effects of hydrolysis methods and extent on the biological functionality of protein sources.
Three adult Holstein bulls with ruminal fistula were used in order to obtain ruminal fluid to
perform the in vitro gas production test. Finally, the collected data were subjected to a
completely randomized design statistical model using SAS 9.4 software, and the Tukey test was
applied to compare the means at a 0.05 significance level.

Results: The results of chemical composition changes during hydrolysis showed that only a
significant increase (P<0.05) was observed in the amount of dry matter of A. oryzea treatment
compared to other treatments (28%). Moreover, it was found that the production of bioactive
peptides from soy protein by different methods was significantly different (P<0.05). The highest
amount of peptides with low molecular weight was produced by B. licheniformis (0.483 pg/ml).
Also, the results fromin vitro gas production method showed that hydrolysis of soy protein in A.
oryzea treatment significantly increased the amount of gas production and the fermentable part (318.18
and 421.05 ml/g, respectively) (P<0.05). In terms of gas production rate and metabolizable
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energy, a significant increase (P<0.05) was observed in autoclave-treatment compared to other
treatments (0.027% and 255.92 kj/g, respectively). In terms of digestibility of organic matter, a
significant increase (P<0.05) was observed in B. subtilis treatment compared to other treatments
(78.10%).

Conclusion: The general results of the study showed that hydrolysis of soybean meal through
bio-fermentation and hydrolysis by autoclave increased the production of bioactive peptides and
B. licheniformis produced the highest amount of peptides. Also, A. oryzea treatment compared
to other treatments made the largest increase in the amount of gas production and fermentable
part, which shows the positive effect of hydrolyzed protein production by this method in
increasing the biological activity of soybean meal protein.

Keywords: Autoclave, Bioactive peptide, Fermentation hydrolysis, Isolated protein, Soybean
meal
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