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Abstract: Objective: Obtaining hhigh-yield pprotease-pproducing

2.,i#t—

bacterial resources through fermentation of advantageous
protease-producing strains derived from Shiping stinky tofu.
Methods: Single-factor and response surface experiments were
used to optimize the culture medium and fermentation conditions.
Using casein as the substrate, the effects of temperature, pH,
metal ions and organic reagent on the protease activity and
stability of strain JX-11 were investigated using enzymology
techniques. Results: One strain of high-producing proteinase-
secreting bacteria, JX-11, was isolated from Shiping stinky tofu.,
identified as Chryseobacterium pennipullorum. The optimal
conditions for protease production by JX-11 strain were found to
be temperature at 23.0 ‘C, glucose content at 6.7 g/L, peptone
content at 15.0 g/L, pH 6. 4. Under these conditions, the
protease activity was (39. 16 4+ 3. 24) U/mL. The optimal
temperature for extracellular protease of JX-11 strain was 30 C,
and it had good stability in the range of 10~40 C. The optimal
pH was 7.0, and it had good stability in the range of pH 6.0~
9.0. Mn*" significantly increased the activity of JX-11 protease.
The relative activity was increased by 4.33 times compared with
the blank group. Zn?", Cu®", and K" all inhibited the enzyme

activity, Na', Mg?", and Ca’" had no significant effect.

Glycerol can promote the activity of the enzyme, but ethanol and
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acetone have little effect on it. Tween 80, acetic acid, methanol
and EDTA inhibited the activity of the enzyme, among which
EDTA hadd the most obvious inhibition, which further proved
that the enzyme was a metalloprotease. Conclusion: A high-
producing protease-secreting bacterial strain is obtained from
Shiping stinky tofu, which has good application prospects.

Keywords: Chryseobacterium

pennipullorum ; protease;

screening and identification; enzymatic properties
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Table 2 Physio biochemical characteristics of
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ARERKLLSBEGHRAKMFE R A

Soy isolate protein hydrolysis photos of

different strains
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Table 1 Preliminary screening of strains with high

protease activity in Shiping stinky tofu
Mo K ik E WEHE BRI fE 5 11/

£ /mm & /mm (D/d) (UemL™b)
1 10.31 11.22 1.09 7.29
2 21.25 22.00 1.03 4.91
3 7.92 10.13 1.28 19.07
4 10.91 21.17 1.94 23.25
5 3.97 7.53 1.90 9.53
6 7.17 20.84 2.91 11.48

R HR M AR (D /d) KN, 0 6 3K A5 i 175 4058 19
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2.90)  {E G Sy A XA 11.48 U/mL, 9IS ARA — &
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g8, I Hdw 4 o X-11,
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NS AR VIR, T K L B0 B0, 28 0 PR Y 25
o BH AT B

2.2.2 AEFALKE BRI HERAEESR
LI BE L AT LUR) A A R e A H SR L H

(a) HEH

(b) HE2[CYLfalEl
B2 JX 11 HAEBSRELZREER
Figure 2 Morphological diagram of colony JX-11

Gram stain diagram
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Figure 3 Colloidal map of PCR amplification
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Chryseobacterium jll (AY278484)

Uncultured Chryseobacterium sp. clone F33 (KX456239)
Chryseobacterium sp. T86F.09P.MUS.NO.H.Kidney.D.M (JX287899)
Endosymbiont of Nilaparvata lugens clone M157 (GU124501)
JX-11

Chryseobacterium pennipullorum strain 7195 (NR 174254)
Chryseobacterium sp. CBTAP102 (KT735047)
Chryseobacterium indologenes strain Amic 5 (KX228235)
Chryseobacterium gleum strain 110146 (CP031676)
Chryseobacterium culicis strain HMF7877 (MG383381)
Chryseobacterium capnotolerans isolate DH-B6 (CP065589)

B4 JX-1114&% 16S rRNA B 7l 1t A% K F A
Figure 4 The phylogenefic tree based on the 16S rRNA sequence
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Growth curve and Enzyme activity curve of strain JX-11
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Figure 6 Effects of fermentation conditions in JX-11 strain
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Table 3 Factors and levels of response surface test
ARNE/ BAWERERME/ C &AM/
K D pH
C (g« LD (g« LD
—1 20 5 5 5
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Table 4 Box-Behnken design with experimental result
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Table 5 Analysis of variances for t he developed

regression equation
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Figure 7 Two-factor interaction response surface and contour plot
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