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Studies on Saccharifying Amylase Produced by
Aspergillus niger Uy, 2-5 in Submerged Culture

(III) General Properties of Saccarifying Amylase

Hideo Ueyama, Takashi Fukinbara and *Gyozo Terui

(The Institute of Physical and Chemical Research, Bunkyoku, Tokyo ; *Department
of Fermentation Technolegy, Faculty of Engineering, Osaka University, Higashinoda,
Osaka)

The stability of saccharifying amylase produced by Aspergillus niger Uj 2-5 in
submerged culture was investigated with the enzyme preparation unique with regard to
the patterns of Tiselius-electrophoresis and ultracentrifugation. It was shown that, in
acidic pH range, the enzyme is much more stable than the saccharifying amylase of
Rhizopus. Apparent activation energies of heat inactivation at pH 5.3, 4.1 and 3.1
were estimated to be 68.2, and 39.1, 65.2 respectively. With soluble starch as substrate,
Michaelis constant had a value of 2.5X10"! (g/l) at pH 5.3 and 40°C.
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Fig. 2. Relation between pH and saccharifying

activityv. pH 2.0~3.0 1/5M HCI-KCI
buffer: pH 3.0~4.0 glycine-HCI buffer;

pH 4.0~5.0 1/5M acetate buffer ; pH
6.0~8.01/5M phosphate buffer; pH 9.0
~10.0 1/10 veronal-HCl buffer O—O
F-1. O—1F2; A—2 Rhizopus sp.
s-amylase.
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Fig. 3. Relation between pH and stability of

saccharifying and dextrinizing activity.
Residual activity after storage for
24 hrs at 30 °C. Each pH value were
adjusted same as Fig. 2
Maximal remaining activity showed
1009 activity.
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Table 1. Rate constant of heat-inactivation of saccharifying amylase F-2 produced
by Aspergillus niger Usz, 2-5.
& (min")
Temperature (°C)
pH (=) 30 40 50 55 | 60
i -
5.8 10-6~10-7 6.31x10°° 1.06%10~* | 7.08x107¢ 4.562x102
4.1 10-6~107 i 7.60x10-¢ 3.94x10* 1.13x10"3 5.80x103
3.1 3.06x10- 3.14X10¢ 1.36x10-3 3.65X103 1.14x102
2.5 4.22x10" ! 1.53x%10-3 2.61x10"® 6.08x10 1.14x10
1.75 8.77X107 | 6.94x107 | 1.74x10- — —
I N D e N
Table 2. Rate constant of heat-inactivation of saccharifying amylase produced by
Rhizopus sp.
k [min)
Temperature [°C]
sH (=) 30 | 40 ; f 55
5.3 1.70%107® ; 2.83x10 3.53x%10-? 1.82x10-2
3.1 1.78x10° 1.47x10"* —_
2.5 1.70x103 8.22x10"2 —
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