45 4 Vol.45 No.4

2005 8 Acta Microbiologica Sinica August 2005
N +
1 1 1 2 2
! 230036
2 230031
ANO1 N* ANO3 ANO1
71.6U/g 141.7Ulg  264.8U/g 996.5U/g 940.4U/g
906.5U/g ANO3 5 ANO3
105¢ 1055 105¢ 16g pH5.0 30C  4d
Q936 A 0001-6209 2005 04-0534-05
1.1.2 o
=110 30min
FDA 0.5¢ 1g
: 2g 100mL.
909¢ 273¢ 1000mL pH
121°C 20min
1.1.3 L-
B- Sigma
12 3 5.
722s
20
— 34 1.2
1999 °
C 1.3
> 1.3.1
N* 10mL
T 30mL
60min
1 100 /mL
1.1 1.3.2
1.1.1 Aspergillus niger ANO1 0.1mL 90mm
30100134
1968 - Tel 86-551-2810103 Fax 86-551-5171019 E-mail

chengmaoji @ 163 .. net

2005-02-25 2005-04-20 )
© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



2005 Vol.45 No.4 N* 535
30min ANO1
N 71.6Ulg
5 ~20keV N* 141.7U0/g  264.8U/g ANO3
1.3x 10" N* /em™ s 2.6~ 996.5U/g 940.4U/g
56.9x 10° N* /em™ s 906.5U/g N* ANOI
S5s 55s 12.9 5.6
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30°C 72h g s00f
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e 1 N
30°C o6h S00ml, Fig.1 The effe f N* implantati A illus nij roducti
1g. e eltects o implantation on Aspergillus niger enzyme production
10 pH = 5.0
40°C 1h 2.2 ANO3
1
Ulg
1.5.2 Folin 7 45U/¢g 29U/g 25U/g 3
40+0.2°C pH=3.0 Imin 50U/g ANO3
1 pmol
1 ANO3
1.5.3 DNS 7 Table 1 Stability of enzyme production in strain ANO3 of Aspergillus niger
40 + 0.2°C pH 4.6 Times of Enzyme activity/ Ulg
. - generation Pectinase Cellulase Acid protease
I min 1pmol Original strain  71.6£3.0  141.722.9  264.8%13.5
1 905.1+£6.6 940.9+5.6 953.1+6.8
7 2 893.5+5.6 958.3+4.7 976.4+£5.2
1.5.4 DNS 3 911.3+7.3 932.6 8.6 977.4+7.2
40+0.2°C pH=5.0 1min 4 918.0+7.5 947.3+8.1 990.8 + 8.4
5 901.8+6.9 929.7+6.7 998.3+5.8
1pmol
1.6 ANO3 2.3
ANO3 5 2.3.1
3
1.7 ANO3 2
5 2.3.2
3 250mL
pH 3
4.5¢
4.5~5.5
2 g
2.1 N 5.0g
1 ANO1 ANO3 5.0g
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2 2.3.5
Table 2 The effect of carbon source on enzyme production in Aspergillus
. . . 1.6%
miger mutative strain
Carbon Enzyme activity/ U/g
source Acid protease Cellulase Pectinase
Straw 80.3+£2.8 93.4+3.6 75.8+3.1 1.6%
Wheat straw 451.3+3.6 378.6+3.5 408.6+4.6 6
Glucose 879.4.7+4.8 907.5+5.9 890.6+6.7
Sucrose 658.3+3.5 708.5+3.1 897.7+3.6 6
Corn_straw 952.6+5.4 948.9+6.7 915.2+5.9

3

Table 3 The effect of wheat bran on enzyme production in Aspergillus niger

mutative strain

Corn straw/g

Enzyme activity/ Ulg

Acid protease Cellulase Pectinase
3.0 741.6. £5.0 816.4+3.8 785.6+4.6
4.5 879.5+4.6 856.5+5.1 806.7+4.1
5.0 851.4+3.9 882.9+5.1 852.6+4.6
5.5 809.7+5.4 910.1+6.5 796.5+3.9
6.0 679.4+3.8 852.3+£2.9 723.8+4.0
2.3.3
4
5.5¢g
6.0g
4.5¢
5.0¢g

4

Table 4 The effect of bean cake on enzyme production in Aspergillus niger

mutative strain

Bean cake/g

Enzyme activity/ U/g

Acid protease Cellulase Pectinase
3.0 698.3. +4.9 797.4+4.1 638.4+£4.0
4.5 803.4+5.1 913.5+5.3 855.4+4.6
5.0 974.6+7.5 866.7+4.9 906.3+5.3
5.5 943.8+6.4 716.8 4.1 789.3+3.1
6.0 674.5+5.1 421.4+3.7 501.6+3.4
2.3.4
5

5

Table 5 The effect of nitrogen sources on enzyme production in Aspergillus

niger mutative strain

Nitrogen Enzyme activity/ U/g
sources Acid protease Cellulase Pectinase
NH; ,S0,  845.0. 4.1 816.4+3.8 785.6+4.6
NH,Cl 975.3+3.7 902.7+4.4 874.9+4.0
NH,NO;, 357.6+£2.9 338.9+5.4 306.1+3.7
NaNO; 256.7+3.5 274.1+£3.6 219.8+2.2
NH, ,CO 207.5+2.7 188.2+2.9 174.5+2.6

Table 6 The effect of culture medium’ s NH, Cl on enzyme production in

Aspergillus niger mutative strain

Enzyme activity/ U/g

NH, Cl/ %

Acid protease Cellulase Pectinase
1.0 785.6+3.1 467.8+4.8 405.6 4.2
1.4 907.8+3.5 785.9+5.4 684.6+5.0
1.6 1110.6 £5.3 973.4+7.6 946.5+4.9
1.9 816.5+4.9 792.2+6.1 734.9+4.3
2.1 671.5+4.7 507.6+3.5 489.6+£3.5
2.3.6
47.4%
47.4%
47.4%
7

7

Table 7 The effect of culture medium’s water on enzyme production in

Aspergillus niger mutative strain

Enzyme activity/ U/g

Water/ %
Acid protease Cellulase Pectinase

28.6 405.1+£3.2 387.5+2.1 318.5+3.4

37.5 803.6+4.1 739.6+3.2 654.3+4.9

47.4 994.3+7.6 932.5+8.9 891.7+5.6

52.4 705.4+5.2 795.2+5.9 734.9+4.3

56.5 203.5+4.9 310.7+4.1 289.6+3.5
2.4
2.4.1

30°C
30°C
30C 2-A

2.4.2

3 32h  48h

48h  96h 80h

96h 3
96h 2-B
2.4.3 pH
pH
4.5~5.0 pH
5.5

n
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Fig.2 A The effect of cultivate temperature on enzyme production in Aspergillus niger mutative strain B The effect of cultivate time on enzyme

production in Aspergillus niger mutative strain ~ C The effect of cultivate temperature on enzyme production in Aspergillus niger mutative strain
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Study on breeding of probiotic Aspergillus nigre by N* implantation
and fermentation condition of its mutant

CHENG Mao-ji'©  CHEN Li-juan’ CAI Ke-zhou' YU Zeng-liang® ZHANG Shu-qing’
U College of Animal Science and Technology —Anhui Agricultural University —Hefei 230036 China
2 Institute of Plasma Physics ~ Chinese Academy of Sciences ~Hefei 230031 China

Abstract Using Aspergillus niger ANO1 as original strain mutated strain Aspergillus nigerANO3 was obtained by N*
implantation. The results showed that activities of acidic protease cellulase and pectinase of Aspergillus niger were raised
from 71.6U/g 141.7U/g and 264.8U/g t0 996.5U/g 940.4U/g and 906.5U/g respectively. Characteristics of enzymes
production in the mutant Aspergillus niger ANO3 kept stabile by 5 times subculture. In addition the optimum conditions
for enzymes production of Aspergillus niger ANO3 were investigated. The optimum components of medium consisted of
bran 105.0g corn straw 105.0g bean cake 105.0g NH,Cl 6.0g H,0 1000mL. The optimum fermentation condition
was incubated for 4d in the condition of pH 5.0 and temperature 30°C..
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