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Abstract

These experiments were conducted to investigate the enzymatic characteristics of the purified a-amylase (F-2A) of

Bacillus circulans F-2 and the digestion rate of various starches.

1. The molecular weight was estimated to be 93000 by SDS-polyacrylamide disc gel electrophoresis. The isoelectric
point was about pH 5.0. The optimum pH for the enzyme action was 6.0-6.5 and the stable pH ranged pH 5.5-12.0.
The optimum temperature was 60°C, and the purified a-amylase was stable below 40°C.

2. The purified a-amylase was activated by Mn** and Co* *, whereas it was inhibited by Ag*, Hg**, Cu** and
Pbtt,

3. The purifieda-amylase is considered to have no sulfhydryl residue essential for its catalytic activity.

4. Michaelis constant (Km) was 1.704 mg/ml. Activation energy between 25-40°C was 12.297 Kcal/mole, and between
40-60°C, it was 7.831 Kcal/mole.

5. The hydrolysis product from soluble starch, amylose and amylopectin in the early stage of hydrolysis was Gg, and
as hydrolysis proceeds, G, and G, appeared.

6. Products from each oligosaccarides are as follows:

Gy = G+ Gy, G3 + Gy, Gs — Gy+ Gy, Gg = Gy + Gy, Gr > Gy, G5 —» Gy + Gy,
7. On raw potato starch, raw sago starch and raw yam starch, the purified enzyme exhibited a remarkably high diges-

tion rate than Porcine pancreatic amylase and Streptococcus bovis aniylase.
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Fig. 3. A;Effect of pH on the F-2A Activity
B; Effect of pH on the F-2A Stability
O—0; 1 hr preincubation at 30C
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Fig. 5. Arrhenius Plot
Initial velocity (vi) of the reaction was
expressed as ug of glucose/ml/min.

T is the absolute temperature
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Table 2. Effect of Metal Ions and Inhibitors

on F-2A

Final Relative

Material concentration | activity
(mM) (%)
None 0 100
LiCl 1 99.1
AgNG, 1 23.6
MgCl, 1 98.4
CaCl, 1 97.6
MnCl, 1 120.7
FeCl, 1 87.2
CoCl, 1 124.7
NiCl, 1 99.8
CuCl, 1 39.1
ZnCl, 1 97.4
CdcCl, 1 92.4
SnCl, 1 98.3
BaCl, 1 97.6
HgCl, 1 0
PbCl, 1 52.2
Todoacetamide 0.5 99.6
5 93.2

p-CMB* 0.05 100. 0

*Sodium p-chloromercuribenzoate.
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Table 3. Effect of Dialysis against EDTA and addition of Ca™

Buffer during

Buffer in reaction

Relative activity

dialysis mixture (%)
50 mM acetate 50 mM acetate buffer 100.0
buffer (pH 6.2) (pH 6.2)

50 mM acetate
buffer (pH 6.2)
contg. 20 mM EDTA

50 mM acetate buffer
(pH 6.2) contg.

10 mM Ca (CH,COO0),
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(pH 6.2)
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(pH 6.2) contg. 10 mM

Ca (CH,C0O0),

100.0

49.4

100.0
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Table 4. Effect of HgCl. concentration

Final concentration Relative activity
0 M 100. 0 (%)
10-* 100.0
10-® 21.0
10~ 0.2
107 0.2
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Table 5. Relative Initial Velocity of F-2A on

Oligosaccarides and Polysaccarides

Substrates Relative initial velocity
(%)
Soluble starch 100
G 0
Gs 0
G 18.7
Gs 91.9
G 56.1
G 27.0
G 16.9
Amylose 90.3
Amylopectin 90. 3
Oyster glycogen 79.9
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Table 6. Reaction Products on the Various

Substrates
Substrates Reaction products
Ge I
Gs
G G:+G,, G:+G,
Gs G+G,
Gs G +G,
G G,
Gs G.+G,
Soluble starch Ge—=G.+G,
Amylose (DP=19) Ge—G,+G,
Amylopectin Ge—G+G,
a —cyclodextrin
B—cyclodextrin
7 —cyclodextrin G+Ga
Dextran
Pullulan —_—
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Products on the Soluble Starch
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Fig. 9. Digestion rate(%) of various raw starches(Corn, Rice, Barley, Arrowroot, High
amylose corn, Banana, Sago, Yam and Potato) by PPA, SBA and F-2A.

(Added enzyme amount; 10U)
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