s E R FEB 20, 2009, 36(2): 193~197

Microbiology © 2009 by Institute of Microbiology, CAS
tongbao@im.ac.cn

ESW-EABAREENL

B R

( 150030)

B OB RRBEaHeTrad IRSEABERKRGEE M2, TR M2 AHRe) =& O BE45
., BIRAKNF R ZLERARG BB AREMES: ARAKRESBEEG, RBEAF HE, LN
AR —S47. RS A R, CAE m e B R B A BRI 28°C, AT E ) 2%,
300 mL = A a9 %R E A 100 mL, #0748 pH 4 5, 4% /R4Eik 2 150 r/min, 3EFc0F 08 4 48 h; &K B#
BE G BEBEE /)T A 4.35 U/mL, SRR RENZ B BB &G #e) 5 F 4 36.4 kD,
XA 2%, Ok, KAMEMt

Optimization of Fermentation Conditions for
Proteases Produced by Mucor

ZHENG Xiao-Ting ZHAO Xin-Huai"

(Key Laboratory of Dairy Science, Ministry of Education, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: A strain of Mucor named M2, which could produce protease, was isolated from a traditional fer-
mented soybean product. Culture conditions of proteases produced by M2 were studied therefore. The results
showed that nitrogen source and carbon source preferred for protease production were soybean protein iso-
late and glucose, while inorganic salts preferred were KH,PO,, CaCl, and MgCl,. The suitable culture con-
ditions for protease production were as follows: culture temperature was 28°C, inoculation volume was 2%,
liquid level was 100 mL in 300 mL triangle bottle at pH 5, rotating speed was 150 r/min and culture time
was 48 h. The obtained protease activity in culture was about 4.35 U/mL. The protease produced by Mucor
was analyzed with SDS-PAGE. The protease had a molecular weight of 36.4 kD.

Keywords: Mucor, Protease, Fermentation condition

) : , 60% ,
[3]
[1

[2

*@I{EE: DL zhaoxh@mail.neau.edu.cn
Y5 B#A: 2008-07-08; #%3 HH#A: 2008-09-09

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



194 R L X R

2009, Vol.36, No.2

[4]
L [5]l
72h , 24 h
1 )
459.7 Ulg 6]
: 25°C 36 h~48 h,
600 U/g 7l ,
1
M2,
: SDS-PAGE
1 AR5 %
1.1 KIGEM
(Mucor),
12 EHFE
1.21 REEFE: PDA
122 ERiAEBEFE(@/L): 20, 10,
2, 2
1.3 EFEAMHHE
1 M2 1
28°C 150 r/min 48 h,
U16(10%), (8]
1.4 FEIEFRZFHHNHE
pH

1.5 FAEERAYHI&
48 h 60

http://journals.im.ac.cn/wswxtbcn

5000 r/min 20 min, 9]
1.6 HAEERAYITER $2 5 RITUE

,4°C 12 h,

1.7 ZBAEEHANZE
Folin- (
ZBX 66030-1987)
1.8 EEHEY FEHNE

SDS-PAGE [20]
~97.4 kD

2 HREMHE

2.1 M2 B#REETE 71 89N E
100 mL M2
28°C 150 r/min 12 h

14.4 kD

activity (%)
(=2
=}

Relativity protease

t(h)

1 HEHRBIESTE sk
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Table 1 Factors and levels of uniformity design

Factors £ € 7 8 9 g
(g/L) .
{ 1 2 2 2¢ 3: 3€
Soybean protein isolate (SPI) ‘
(@/L) : 1 1 2 2 2 2¢
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€ 7 £ 9 1( 11
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Table 2 Results of uniformity design tested for medium compositions for proteases produced by strain M2

Numbel SPI (g/L) Glucose (g/ ) MgCl; (g/L KH,PO, (g/ ) CaCl, (g/L Enzyme activity

(U/mL)
1 2 5 1.2 2 8 2.124
2 6 11 24 4 4 3.339
3 8 17 4.8 1.6 11 1.148
4 12 23 0.4 4.8 7 1.839
5 16 29 1.6 1.2 3 2.572
6 20 2 2.8 3.2 9 1.677
7 24 8 4 0.8 6 1.108
8 28 14 0.8 2.8 2 3.263
9 32 20 2 0.4 8 1.846
10 36 26 3.2 24 5 2.897
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Fig. 8 The effects of liquid level on protease activity pro-
duced by strain M2
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Fig. 9 The effects of rotating speed on protease activity
produced by strain M2
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