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Purification of an Acidic Glucoamylase from

Aspergillus niger and its Enzymatic Properties
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(National Engineering Research Center for Non-food Biorefinery, GuangxiAcademy of Sciences, Nanning 530007, China)
Abstract: An acidic glucoamy lase producing strain Aspergillus niger ASP-S21 was isolated from soil. Glucoamy lase was purified to
homogeneity by ammonium sulfate precipitation ,ion-exchange chromatography with a Sepharose HP column ,and column chromatography
with a Sephacryl S-200 column, the molecular weight of SDS-PAGE was 120 kDa. The study of its enzymatic properties showed that the
optimum temperature and pH for glucoamy lase of such strain were 65 ‘C and 4.0, respectively. Besides, it had good acid stability within the
range of pH value from 2.2t07.6. The Km for glucoamy lase was calculated to be 0.94 mg/mL, and the Vmax was 142.43 mol(Glu)/minL. The
enzyme adtivity was enhanced by Cu?* and Co?, and the 10.mM of Cu®* could improve the glucoamy lase adtivity to 129%. However, the
enzyme was strongly inhibited by Fe*lIts RSGA activities were 0.39U and the RDA values were 4.57%. The glucoamy lase was suitable for
applyingin starch sugar industry.
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Table 1 Separation and purification of Glucoamylase of Aspergillus niger

Enzyme sample/mg Total protein/mg Total activity/U Specific activity/(U/g) Purification fold Total activity recovery/%

Crude culture supernatant 129.51 1363.4 10.53
60% Ammonium sulphate and dissolve 32.88 961.74 22.3 2.12 70.54
DEAE-Sepharose chromatography 5.97 348.12 58.31 5.54 25.53
Pheny|-Sepharose chromatograp hy 0.39 119.17 298.52 28.35 8.74
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Fig.1 SDS-PAGE pattern of the purified glucoamylase from 2 80F \‘b\
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Table 2 Effects of different metal ions and EDTA on activities of

glucoamylase

Relative enzyme activity — Relative enzyme activity

Cation
(5mM)/% (10mM)/%

Ba®* 95.7 87.3
Fe®t 78.6 68.2
K* 926 88.6
Mg** 107 104
cu® 115 129
Na* 101 107
ca? 96.1 88.6
Co* 108 120
Niz* 95.1 89.4
Li* 95 93.1
Zn* 95.3 90.5
EDTA 935 86.3
Control 100 100
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