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Isolation and Optimization of Bacillus subtilis W1 Strain with High
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Abstract: To obtain the bacteria strain with high protease activity, high-protease-producing strain W1 was isolated from soybean products
by casein plate method, and identified as Bacillus subtilis subsp. subtilis by phenotypical characteristics and 16S rDNA sequences. The strain
W1 exhibited both neutral protease activity and alkaline protease activity, which were 28.99 U/mL and 33.19 U/mL, respectively. The single
factor experiment was selected for preliminary optimization. The orthogonal experimental design was used to optimize the culture condition of
Bacillus subtilis W1 strain based on the single factor results and the total protease activity was selected as an indicator. The optimal conditions
were as follow: the initial pH 9.0 in the medium, 4% inoculation, culture temperature 37 °C, and culture time 60 h. In the above conditions, the
activity of neutral protease, alkaline protease and total protease were 40.39 U/mL, 52.02 U/mL and 92.41 U/mL, respectively. Thought
optimization, the corresponding protease activities increased by 39.3%, 56.7% and 48.6%, respectively. These results will be helpful to further
study the protease characteristics of the Bacillus subtilis W1 strain, and also enrich the resource library of Bacillus subtilis with protease activity.
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Table 1 Factors and levels of orthogonal experiments

A&
P - - N .
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Fig.1 Growth of the different isolates on the casein agar

medium
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Table 2 The protease activity of the isolates
8% 7)1 (UImL)

A PEEOH Py
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W2 10.83+1.64 9.55+1.15"
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Fig.2 The form of colony and cell of the strain W1
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Fig.3 Electropherogram of PCR products of 16S rDNA in the
strain W1
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Fig.4 Phylogenetic tree of Bacillus genus based on 16S rDNA sequences
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Fig.5 Effect of different cultural time on the protease activity
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Fig.6 Effect of different cultural temperature on the protease
activity
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Fig.7 Effect of different inoculum size on the protease activity
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Fig.8 Effect of different initial pH value on the protease activity
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Table 3 Optimization of orthogonal test conditions

g5 A (IRE/C)B(#EFE/%) C (pHAEL) D (EFTE/M)

EabgE Al (UimL)

il Bl B BE
1 1 1 1 1 2.28 0.78 3.06
2 1 2 2 2 17.26 23.03 40.29
3 1 3 3 3 24.28 33.76 58.04
4 2 1 2 3 19.32 15.46 34.78
5 2 2 3 1 33,50 29.72 63.22
6 2 3 1 2 153 1.63 3.16
7 3 1 3 2 13.02 20.32 33.33
8 3 2 1 3 11.24 15.44 26.68
9 3 3 2 1 10.79 1251 23.30
ky 33.80 23.73 10.97 29.86
ka 33.72 43.40 32.79 25.60
Ks 27.77 28.17 51.53 39.83
R 6.02 19.67 40.56 14.24
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