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Stability of a thermostable protease from a thermophilic Bacillus

HU Yi-heng, HE Hua-feng, HUANG Guang-rong, JIANG Jia-xin
(College of Life Sciences, China Jiliang University, Hangzhou 310018, China)

Abstract: A thermophilic Bacillus which can produce a thermostable protease was separated and preserved.
The protease had a good stability between pH 4. 0~9. 0. Its optimum pH was pH 7. 5. It was of good stability
when below 80 ‘C. The optimum temperature was 70 °C ; and its activity almost had no change in stable pH or
temperature over an hour. The protease proved to be a metalloprotease by adding 12 kinds of metal ions such
as Ca®" ,Li" ,Co®" ,Mg®" ; and Li" increased the activity of the protease most. H, O, could reinforce the activity
of the protease; and surfactants such as Tween 80 and Triton X-100 had little influence on it. The protease markedly

exhibits its tolerance against a variety of detergents. Therefore it can be used as an excellent additive in industrial

applications, especially in the detergent industry.
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Figure 1  Effect of temperature on the activity of protease
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Figure 2 Effect of pH on activity of the protease
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Figure 3 Effect of temperature on the stability of

protease activity
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Figure 4  Effect of pH on the stability of protease activity
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Table 3 Effect of some oxidants on activity of the protease

Table 1 Effect of metal ions on activity of the protease
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Table 2 Effect of some industrial detergents on activity

of the protease

[ AR Tl s A il
T it U T 7 /% L
Xt i 100 Jofe R A 22 T K 68

BRIV AR AN 85 AT R R BLDE A 76

AR 1 M AR A A 82 SLHWOKBEBER 77

DASERET I} 74 L RE 22T 365 VA 81
IRt 365 2 he & &F 86
JHR A B R VR A

AL/ — A X il AR/ W AE X
EEFEA /| gmEmER /% /%
X ] 100 || Triton X-100 0.1 97.06

NaBO; « 4H, O 1 75.72 | Triton X-100 0.5 94.64

NaBO; « 4H; O 2 61.55 SDS 0.1 4.14
Tween 80 0.1 74.23 SDS 0.5 1.67
Tween 80 0.5 71.29

H; 0, 1 134. 74
H; 0O, 5 147. 63
3 & iF

WEFE T — BRI A 25 AT T A 7 1 T B 1 i
(38 o A A e PR e e e . K RS RS
pH 5 R ARG B o 70 °C LB E 40 C
F70 CHF 60 min fi S JLFAZ 52, 7€ 80 C
i 30 min Al 60 min J& AH XA IE K 60 %0 Fl 40 %,
) il pH R 7.5, 7 pH 4. 0~9. 0 & fa %2 .
G 1 LR 280, 78 pH 9. 0 DL b iR 2 T
FRE.pH 1100 B AH XS IS S F R R 45%. 1% &
A EDTA # & 4 )8 5 7 I & bk EDTA
o HAAFEREFE M. LT, Ca  Mg* 55
F B 3 W P L L RN A R S R A
fiff . 12 8 R A LR Uk % R Y T A2 BB T B
5. M AR LS RE W — o YR ) NaBO,
H, O, [f By H,O, 0] DL i 1% B 19 B 35 7, 1
SDS X 12 il A 5 40 1 A H].



%2

BB L 45« WG AN JRT B 7 T R P AR R P T 5 153

S F I Tl R R RO AS LR 2 ) — 26
ik . TS AR A R AT A T A TR O O R L R PR
AT AR PR SR A R O G I B T S
S H R R RO (EUR AT AR RE il
il 5 22 28 AL Tl X 22 AR R B
R ) e A T R il A R Y R 38 DDA
ST I 4 T B A O 1 R A I AR R e A
FR X JHG 7 2 TR ) Al 2 P o T 5 2 O R
1 BE 0l o P45 A B R AR R R T TR
AR R AL | R 5 R R AN il AT 1B
Wi A T 5 7 2 10 2 Rl AN ALBE 1 SE AT X 2R
B R G 7 A T AR B AT 3 K T R T
SN AR &= o S AR RSP VA E R

(&2 % x #1]

[1] RAO M B, TANKSALE A M, GHATGE M S, et al. Molec-
ular and biotechnological aspects of microbial proteases[ ]J]. Mi-
crobiology and Molecular Biology Reviews, 1998,62(3).
597-635.

[2] VR S W ROL, &R A ) A B f0 2R K g
ik gE L] ], i E A4 2008, 8(2) 1 123-127.

(3] AHJeZA BHERE, R Bk, %5, BobE 2R (O = AE B bk 00 O ok R
SO 2 BT O o R R LT ], v & WS A7), 2008, 15(3)
58-61.

[4] HANS]J, CHUNG S C. Production of an oxidant and SDS-
stable alkaline protease from an alkaophilic Bacillus classic
1-52 by submerged fermentation: Feasibility as a laundry
detergent additive[ J]. Enzyme and Microbial Technology.,
2006,38(1-2) :176-183.

[5] SANDRO G, ASHOK P, CLARICE A O, et al. Charac-
terization and stability of proteases from Penicillium sp.
produced by solid—state fermentation[ J]. Enzyme and Mi-
crobial Technology, 2003,32(2) :246-251.

[6] SHAHRZAD B, MARIA M A, AMARE G, etal. Stabili-
ty characteristics of a calcium-independent alkaline protease
from Nesterenkonia sp[J]. Enzyme and Microbial Technol-
ogys 2003,32(5) :525-531,

[7] =EINRBAE R AP 7w M de s AR#
ARk, 1981 :46.

[8] MEERA V. SARAMMA A V. Characterization of alkaline
protease from Vibrio fluvialis strain VMI10 isolated from a
mangrove sediment sample and its application as a laundry
detergent additive[ J|. Process Biochemistry, 2006,41(6):
1239-1243.

[9] HANSJ. YOON M K. JANG W C, et al. Stabilization
method of an alkaline protease from inactivation by heat,
SDS and hydrogen peroxide [ J ]. Enzyme and Microbial
Technology, 2005.36(5-6) :766-772.

[10]  BEER.H 8.8 455, JOU B IR FF 1 M 41 2 1
o al Ak f e HELT ] 45 2 A 2% 24 i, 2008, 29 (4)
762-766.

[11] KIRAN K D, RADHIKA T, RAVI N V, et al. Purifica-
tion and characterization of a solvent and detergent-stable
novel protease from Bacillus cereus [ EB/OL]. (2007-07-
04) [ 2008-03-06 ]. http://www. ncbj. nlm. njh. gov/
Pubmed/1761638.

[12] RATHINDRA M B, MONIKA P. Laundry detergent com-
patibility of the alkaline protease from Bacillus cereus[]].
Microbiological Research, 2004,159(2) :135-140.

[13]  BiMedr. RV 22 042, 46 AR T SP-6 Jf 41 3tk 28 1 il
FEP I s 5 2RI, P E L 224 2007, 7(6) £ 13-20.



