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A Study on Neutral Ptotease Characterization
of Ferments by Bacillus natto Compatibility

*

SUN Xiao-ming WANG Ping CHEN Jing

(College of Animal Science and Technology JAU Nanchang 330045 China)

Abstract:The purpose is to study the enzyme characterizations of neutral protease fermented by synergism
strains of Bacillus natto SH and Bl. The optimal reaction temperature optimal reaction pH pH stability ther—
mal stability metal ions surface — active agent inhibiter simulated intestinal environment on enzyme stability
were determined by Folin — phenol method diversify graphs of residual activity were drawed. The results
showed that the optimal reaction temperature of protease was 70 °C the optimal pH was 11.0 the next was 7.0.
The thermal stability of protease was high at 40 °C  and stable from pH 6 to 7 belonging to neutral protease.
The protease activity was inhibited by metal ions inhibiter and simulate stomach environment but stimulated
by 10 g/L Tween —80 and simulate intestinal tract environment.
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SH Bl
1
1.1
1.1.1 (Bacillus naito) SH.B1  ( )o
1.1.2 4 0.5¢ 1.0 g NaCl 0.5 ¢ 100 mL pH 7.0
~7.2 121 C 20 min; : 2g 1 g Na,HPO, 0.1 g CaCl, 0.1 g 100 mL
pH7.0~7.2 121 C 20 min( )o
1.1.3 o
5 g/L SDS : 0.5 ¢ C,H;NaO,S pH 7.0 100 mL.
1 mmol/L EDTA : 0.372 g C,,H,,N,Na, O, pH 7.0
100 mL 10 mmol/L 10 o
1 mmol /L. PMSF : 0.174 ¢ C,H,PO,S pH 7.0
100 mL 10 mmol/L 10 o
>: pH 2.0 HC 1 mg/mL
>: pH 7.0 1.0 mg/mL
2 mgl/g (m 'm =1:1) o
1.2
1.2.1 SH.B1 20 mL
50 mL 37 C 12 h o 5h 5.75% (
) 15 mL pH
6.0 32 °C 200 r/min 42 h o
1.2.2 42 h 8 000 r/min 10 min o
1.2.3 Folin - ° 2% 40 C
5 min. 1 mL 1.0 mL 40 C 10 min. 0. 4 mol/L
2.0 mL 10 min 4 000 r/min 20 min 1.0mL 40 C 0.4 mol /L
5.0 mL 1.0 mL 20 mino 680 nm (
)o
(U/mL) = AODy, x K x 4/10 xN @))
@)) AODg, - ;K ; OD 1.0
(peg/L) K=103.75;4: (mL);10: (min) ;N: o
1 mL 40 C pH7.0 1 pg
U/mLo,
1.2.4 @) o pH 7.0 pH
7.0 20 g/L 1 mL I mL 20 g/L 30

40 50 60 70 80 C 10 min o
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2) pH o 0.1 mol/L pH (pH3 ~11)
pH I mIL. 20 g/L 40 C 10 min
pH o ( pH 3.0~5.0 —
pH 6.0~8.0 NaH, PO, - Na,HPO, pH9.0 ~11.0 -
NaOH )o
3) pH o pH 40 C 1h
pH 7.0 pH o pH
4) o pH 7.0 40 50 60 70
80 C 10 20 30 40 50 60 min 40 C
(5) o pH 7.0 10 mmol /L
5 mmol /L 40 C 30 min
(CK) . o
(6) o pH7.0 Tween — 80
(24638 10¢g/L) 12345¢/L
o (CK). Tween — 80
) o pH 7.0 5 g/L SDS 1 mmol/L EDTA 1 mmol/L
PMSF 40 C 10 min o (CK)
(3) . D N
40 C 10 30 min 0.1 mol/LL HC1 ~ 0.1 mol/L NaOH pH 7.0
E) 10 min 30 min 0.1 mol/L HCI
0.1 mol/L NaOH pH 7.0 o
(CK) o
2
2.1
1 . 70 C 30 C 15.09% 60 °C
87.52% 80 C 61.03%
60 ~ 80 C %‘“100
5 80
70 C. § § 6
= S 40
: 2 2
2.2 pH s 9
pH % 30 40 50 60 70 80
pH W/t /°C  Temperature
pH 1
pH pH. pH Fig.1 The optimal acting temperature of the protease
2 pH 11.0 7.0 6.0~7.0
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Fig.2 The optimal acting pH of the protease Fig.3 The effect of pH on protease stability
2.3 pH
pH 40 °C 1h 3. 40 °C
pH6 ~7 1h 80% . pH 5 9
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60 min
. 4
54.86% ;60 °C 20 min
. Fig.4 Therostability of the protease
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Fig.5 The effect of metal ions on enzyme stability
40 C 50 C 60 min. ’
40 C 150 min 67.5% - 50 C 30 min
23.7% o
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Fig. 6 The effect of surface — active agent on enzyme stability
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(CK) 100
23% . :é 80 |
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o m 0 l
EDTA SDS EDTA  EDTA+Ca* PMSF EDTA+PMSF
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7
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Fig.7 The effect of inhibiter on enzyme stability
CaCl, 5% > 200
=
EDTA -§ 150
o PMSF 22
R & 100
5
- EDTA PMSF 2 2 50
=
&) 0
’ Gastric juice Intestinal Gastric juice CK
2.8 + Intestinal
FEFUL T Wl IR 5E Simulated intestinal environment
Ocontribution 10/min [ contribution 30/min
10 min 15. 54%
. 8
30 min ;
. Fig.8 The effect of simulated intestinal environment on enzyme stability
10 min
153.83% 30 min 161.49% ;
30 min 136.04%
3
70 C 10 min o
o 40 C 60 min
70% 50 C 60 min. pH 11.0 pH 7.0
40 C pH6.0~7.0 1h
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80% . pH 5 9 .
CHZ + Mgz + Ml’l2 + CU2 + Z1’12 + K + FeS + A13 + PbZ +
10 g/L Tween — 80 23% o SDS 10 min 80% EDTA
PMSF EDTA  PMSF
o 30 min ;
30 min 161.49% .
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