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Purification and characterization of a raw starch-digesting
glucoamylase from Aspergillus sp. RSD
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Abstract: [Objective] A raw starch-digesting glucoamylase was got, and its characterizations were
studied. [Methods] A raw starch-digesting glucoamylase was purified from the fermentation broth of
Aspergillus sp. RSD using the combination of ammonium sulfate fractionation, HiPrep DEAE
FF16/10 anion exchange, Gel filtration chromatography and Hiprep 16/10 source 30S cation
exchange. [Results] The crude enzyme was purified 12.65 times with 9.02% recovery of enzyme
activity. The molecular weigh of the purified raw starch glucoamylase was about 82 kD identified by
SDS-PAGE. The enzyme properties showed that it’s optimal reaction temperature was 50 °C, and the
enzyme had a good stability under 50 °C as well as unstable under high temperature; the optimal
reaction pH of this enzyme was 4.5, and there was a good stability between pH 3.5 and pH 7.0. At the
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condition of 40 °C and pH 4.6, its K, and V,,,x for soluble starch were 7.44 g/L. and 1.45 g/(L-min).
The effects of different metal ions on enzyme activity showed that the enzyme was strongly activated
by Fe*', however, EDTA, Cu®" and K inhibited the enzyme activity at various extents. The substrate
specificity of raw starch-digesting glucoamylase showed that the enzyme had higher enzyme activity
on malt dextrin. [Conclusion] Compared with commercially available glucoamylase and raw
starch-digesting glucoamylase, this enzyme has higher degradation ability on raw materials, and has
a good application prospect in industry.
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Table 1 Purification of raw-starch digesting glucoamylase

Turbtismion s Total activity Total protein Specific activity Purification Yield
() (mg) (U/mg) fold (%)

Crude enzyme extract 2 023.10 25.01 80.92 1.00 100.00

(NH4),SO4 precipitate 1 524.63 8.22 185.43 2.29 75.40

HiPrep DEAE FF16/10 823.79 2.34 351.08 4.34 40.72

Superdex 7510/300GL 315.26 0.75 417.65 5.16 15.58

Hiprep 16/10 source 30S 182.51 0.17 1048.77 12.65 9.02
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Figure 1 SDS-PAGE profile of purified raw-starch
glucoamylase

Note: M: Marker; 1: Purified raw starch-digesting glucoamylase.
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Figure 3 Effect of temperature on the stability of
purified enzyme
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Figure 5 Effect of pH on the stability of purified enzyme
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Table 2 The enzyme activity on various substrates

Substrates Relative activity (%)

| . e | . | | | Soluble starch 37.50

0.6 04 02 00 02 04 06 08 1.0 Corn starch 8.10

IS (Lg) Malt dextrin 100.00

. e - _ . ‘ Amyl pectin 8.40

B 7 W AR A R A B S Glycogen 2353
Figure 7 Kinetic curve of raw starch glucoamylase

hydrolyzing soluble starch EUZO 0.21
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Figure 8 Chromatogram of hydrolysis products
Note: A: Chromatogram of hydrolyzed raw-starch products; B: Chromatogram of hydrolyzed gelatinized-starch products.
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Table 3 Glucoamylase specific activity and raw starch glucoamylase specific activity

(M ™ /
Enzyme Glucoamzfllzs; ga)ctmty ) Ra‘:c:iti;:;l(il;lz%?rlﬁgase o
Glucoamylase 1 625.93 25.03 0.04
Glucoamylase 2 796.11 103.49 0.13
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Glucoamylase in this study 1 048.77 285.13 0.27
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Figure 10 Comparation of hydrolyzate trend on raw

starch
Note: G1: Glucoamylase 1; G2: Glucoamylase 2; SG1: Solid
glucoamylase 3; RG2: Glucoamylase in this study. 12.65
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