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[Abstract]  Objective ~ To select and identify the bacterium which highly produces protease and B-D-
glucosidase from 72 strains of Shuidouchi from Sichuan, and to provide evidence for further research on its
nutritional value and fermentation strain exploiting. Methods Casein degradation test and pNPG chemical test were
applied respectively to detect the capacity to produce protease and B-D-glucosidase of each strain. Characteristics of
morphology, biochemistry, 16S rRNA and MALDI-TOF-MS were used to identify the fermentation strain, which
genetic stability, curves of growth and enzyme producing were also obtained. Results The strain with the highest
enzyme activity of 3-D-glucosidase (0. 084 U/L) among the top 10 strains for producing protease was selected as the
fermentation strain and was identified as Bacillus subtilis , which curves of growth and enzyme producing conformed
as well. The result of genetic stability showed that capacity of enzyme producing was stable until the 10th
generation. Conclusion The fermentation strain which highly produced protease and p-D-glucosidase was selected
from 72 strains of shuidouchi from Sichuan and was identified as Bacillus subtilis.
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Fig 1 Colony morphology on nutrient agar medium
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Fig 2 Colony morphology under stereo microscope
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Fig 3 Gram staining results of strain No. 19
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Table 1 Biochemical identification results of strain No. 19 1:@ @%HE /% éﬁ Z'{ﬁm i B—IL 5,
: th Ri““ 2.2.4 MALDI-TOF-MS % % 2 % JR#mbk Kk
atalase
Oxidase T Wk wE ATCC 8739 il 25 A2 & . 19 S k1Y 3
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AAGAGGAGAGTGGAATTCCACGTGTAGCG
GTGAAATGCGTAGAGATGTGGAGGAACAC
CAGTGGCGAAGGCGACTCTCTGGTCTGTAA
CTGACGCTGAGGAGCGAAAGCGTGGGGAG
CGAACAGGATTAGAAACCCCGGTAGTCCC,
22 BLAST [ xf, % 5 91 5 Ak 5L 28 18 4T 1/ 1Y
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& 4
Fig 4 16S rRNA electrophoresis strip of strain No. 19
1: 16S rRNA product of strain No. 19; 2: DNA marker
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Fig 5 Phylogenetic tree of strain No. 19

19 EE# 16S rRNA H ik &5



718 PO R 2 2 i (BE 22 D

#
(2]
o
g

P RAE 0~5 h 4b T3 B .5~22 h &b T %f
BOE K. 22~30 h & F P G 0L 9% 30 h 5P
BWET . WHE 6.

R3 VSEHRERBEERBEH

Table 3 Absorbance and enzyme activity of each generation of strain

%2 19 EE# MALDI-TOF-MS £ E 4 8
Table 2 MALDI-TOF-MS identification results of strain No. 19

1D Identified specy Scoring/ %
Strain No. 19 # 1 Bacillus subtilis 93.6
Strain No. 19 # 2 Bacillus subtilis 88.0
Strain No. 19# 3 Bacillus subtilis 99.9
ATCC 8739#1 Escherichia coli 98.0
ATCC 8739# 1 Escherichia coli 99.9
ATCC 873941 Escherichia coli 99.9

No. 19
Generation Asoo Enzyme activity/
No. 19 Blank control (U/mL)
P1 0. 569 6 0.084 4 0. 970
P2 0.537 4 0.086 1 0. 900
P3 0. 587 8 0.079 8 1. 020
P4 0.460 4 0.091 2 0. 740
P5 0.584 7 0.085 1 1. 000
P6 0. 464 6 0.084 6 0. 760
P7 0.484 4 0.079 8 0. 810
P8 0.509 0 0.087 5 0. 840
P9 0.516 2 0.090 8 0. 850
P10 0.710 1 0.089 4 0. 620

10 20 30 40 50 60 70 80 90 100 110
t/h

Eo6 19 SEHEKHLE
Fig 6 Growth curve of strain No. 19
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Fig 7 Enzyme production curve of strain No. 19
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