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Optimization of Culture Conditions for Specific Production of Glycosidase
from Gibberella intermedia WX12
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Abstract: A glycosidase from Gibberella intermedia WX12 could convert dioscin into diosgenin.
Through the single factor and orthogonal experiments,the optimal fermentation medium was found
to consist of 5 g/L glucose,25 g/L yeast, 1.16 g/L NaCl,2.72 g/ KH,PO, and 0.3 g/L MgSO, and the
culture parameters for dioscin-glycosidase production were temperature 30 °C ,rotation speed
220 r/min,initial pH 6.0 and inoculum size 8.0% (v/v). With these conditions,the enzyme
production had a similar trend to that of cell growth curve,and the highest activity of glycosidase
reached 28.1 U/mL after fermentation for 96 h,which was 5 times higher than that before
optimization. A conversion rate of 60% was achieved when the obtained crude enzyme was used to
convert dioscin from Dioscorea zingiberensis C.H. Wright into diosgenin at 50 °C for 12 h.
Keywords: diosgenin, glycosidase,optimization of fermentation conditions,Gibberella intermedia
WX12
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Fig. 1 Chemical structure of dioscin
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Table 1 Comparison of different specific glycosidases
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rhamnosidase [12]

Dioscin-glycosidase 55 5 40 [13]
B-glucosidase 113 3.6~5.0 50~90 [14]

Glucoamylase 66 4 50 [15]
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Table 2 Result of the Ly(3*) orthogonal array design
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1 15 5.0 17.41+0.24
2 5 20 6.0 19.90+0.21
3 5 25 7.0 18.19+0.17
4 10 15 6.0 15.34+0.22
5 10 20 7.0 12.43+0.25
6 10 25 5.0 19.03+0.28
7 15 15 7.0 16.99+0.11
8 15 20 5.0 14.04+0.18
9 15 25 6.0 18.18+0.24
ky 18.50 16.58 16.83
k> 15.60 15.46 17.81
ks 16.41 18.47 15.87
R 2.90 3.01 1.94
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Fig. 3 Effect of carbon sources on glycosidase activity
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Fig. 4 Effect of glucose concentrations on glycosidase
activity
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Fig. 5 Effect of nitrogen sources on glycosidase activity
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Table 3 [Effect of metal ions on growth and enzyme
activity from WX-12

FAXS BiEE /% | A= ¥t/ (o/L)

X iR 100+0.27 11.89+0.021

ZnS0, 97.78+2.10 4.45+0.001 =
MnSO, 69.84+0.10 6.46+0.045 =
FeSO, 80.68+0.21 7.93+0.007 =
Fex(S0.) 90.28+0.71 7.53+0.012 -
AlCl, 93.12+0.43 7.4+0.004 =
MgSO, 136.03+0.55  13.36 +0.096 +
CaCl, 109.06+0.94  11.88+0.018 +
CuS0, 57.97+0.52  10.56+0.007 =
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