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Abstract: The aims of this research were to isolate a Aspergillus niger strain with higher B-glucosidase activity. We utilized the
B-glucosidase producing strain Aspergillus niger CGMCC 3.316 as the original strain to first obtain a mutant 3-3M through
ultraviolet irradiation. Then we studied the conditions of protoplast release and regeneration for strain 3-3M. We treated the
protoplasts of strain 3-3M via ultraviolet irradiation and obtained another isolated mutant 60B-3D. The strain 60B-3D showed much
higher B-glucosidase production than the original strain and 3-3M strain. The B-glucosidase activity of strain 60B-3D was
23.4 IU/mL, with an improvement of 39% compared with the original strain, and 23% compared with strain 3-3M. We also studied
the fermentation process of strain 60B-3D, and compared it with the original strain and strain 3-3M. We found the strain 60B-3D
exhibited an improvement in xylanase production. The comparison results also showed that the strain 60B-3D secreted more protein.
These results were beneficial for producing B-glucosidase through this productive mutant.
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Table 1 Orthogonal table of enzyme system
1.3.3 3-3M Snailase Cellulase Temperature
Levels (mg/mL) (mg/mL) ©0) Blank
1 0 0 30
, 0.2% 2 5 5 32
[14] 3 10 10 34
F2 BARRELEXIRSHER
1.3.4 Table 2 Results of orthogonal design for enzyme system
_ Snailase Cellulase = Temperature Number
3-3M (mg/mL) (mg/mL) C) Blank  50/mL)
0s 30s 60s 90s 120s 1 0 0 30 0.00
150s 180s 210s 240s 270s 300s 2 0 > 32 0.03
3 0 10 34 0.25
> 4 5 0 32 2.00
, 5 5 34 1.45
6 5 10 30 1.20
7 10 0 34 0.90
1.3.5 8 10 5 30 1.50
9 10 10 32 1.00
250 mL , 50 mL kl 0.093 0.967 0.900 0.817
] k2 1.550 0.993 1.010 0.710
28°C~29°C, 170 r/min 180~185 h k3 1133 0817 0.867 1.250
R 1.457 0.176 0.143 0.540
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Fig. 1 Release of protoplasts from the mutant 3-3M.
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Fig. 2 Death rate of protoplasts under different mutation time.
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Table 3 Verification of the mutation strains

Original

Generations  strain
(IU/mL)
1 16.62 19.87 2132 2637 23.76 22.74

2 17.16 19.58 22.62 2284 21.26 -

3 16.94 19.51 19.35 2241 1899 -

4 16.91 19.10 2190 2349 19.28 -

33M  60B-3A 60B-3D 90B-2B 90B-2G
(IU/mL) (IU/mL) (IU/mL) (IU/mL) (IU/mL)

10 16.75 18.97  21.14 2337 19.05 -

The original strain was Aspergillus niger 3.316; 3-3M was got from
UV mutation; “—"means that the enzyme activities were lower than
the original strain.
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Fig. 3 Curve of B-glucosidase production.
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Fig. 4 Curve of protein concentration.
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Fig. 6 Curve of xylanase production.
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