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Abstract

These experiments were conducted to investigate the substrate specificity, the hydrolysis products on the
various carbohydrates and the hydrolysis rate on the various raw starches of the two purified glucoamylase
produced by Rhizopus oryzae. Both of the glucoamylases hydrolyzed amylose, amylopectin, glycogen, soluble
starch, pullulan, maltose, maltotriose, maltotetraose, maltopentaose, maltohexaose, maltoheptaose and
maltooctaocse, but did not act on a-cyclodextrin, 8-cyclodextrin, raffinose, sucrose and lactose. When the reac-
tion mixture of glucoamylase and polysaccharides were incubated 37°C for 32 hours, glucoamylase I hydro-
lyzed amylopectin, soluble starch and amyloses completely, but hydrolyzing glycogen up to only about 88%.
Glucoamylase II hydrolyzed the previous four polysaccharides up to about 100%. Both of the glucoamylases
produced only glucose for various substrates and did not have any e-glucosyl transferase activity. Both of the
glucoamylases hydrolyzed raw glutinous rice starch almost complety, wheras they acted on raw potato starch,
raw green banana starch, raw arrow root starch, raw corn starch, raw yam starch and raw high amylose corn
starch weakly. Glucoamylase II hydrolyzed raw starches at the higher rate than glucoamylase I.
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Fig. 1 A. Hydrolysis degree of the polysaccharides
by glucoamylase 1
The reaction mixture (1. Um/) containing 200
wulof 1% boiled substrate aqucous solution,
200! of glucoamylase | (14, 6ul and 600 z!{
of acetate buffer (pH 5.0} was incubated at
37C for time as indicated. The arrow indi-
cates the further addition of 200! of 1he
enzyme solution into the reaction mixture.
1; Amylopectin 2+ Soluble starch
3; Amylose 1, Glycogen
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Fig. 1 B. Hydrolysis degree of the polysaccharides
by glucoamylase [I
The method was the same as described in
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Table 1. Substrate specificity of the two
glucoamylases
Relative rate of | Limit of hv-
Substrates hydrolysis (%) drolysis (%)*

Gl GlI Gl Gl
Amylose 43 56 100 | 100
Amvlopectin 112 103 100 | 100
Glvcogen loyster) 73 75 88 | 100
Soluble starch 100 100 100 98
Maltose 2 Y 100
Maltotriose 43 34
Maltotetraose 73 o7
Maltopentaose 92 68
Maltohexaose a7 87
Maltoheptaose 27 32
Maltooctaose 27 30
a-cyclodextrin 0 (1
B-cyvclodextrin 0 {1
Pullulan trace | trace
Raffinose 0 (i
Lactose 0 l ‘
Sucrose 0 1

The reaction mixture containing 10u! of gluicoamyl-
ase solution (Gl and GI1 0.8}, respectively:, 501 of
1% substrate, and 8404l of acetate buffer pH 5.0)

in a final volume of 9004! was incubated at 37¢C
for 10min.

* See Fig. 1 Aand 1 B
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Fig. 2. Paper chromatograms of the hydrolysis pro-

ducts from various polysaccharides by the
two purified glucoamylases
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Table 2. Relative activity of the two glucoamyla-
ses on various raw starches and beiled
soluble starch

Relative glucoamylase
activity (%)
Substrates
G1 Gl

Boiled soluble starch 100. 00 100. 00
Potato starch 0.17 0.70
Glutinous rice starch 4. 19 10. 01
Green banana starch 0.50 4.39
Arrowroot starch trace 0.53
Corn starch trace 2. 46
Yam starch 0. 34 4.39
High amylose corn starch tarce 2.99
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Fig. 4. Hydrolysis degree of various raw starches
by the tweo purified glucoamylases

The reaction mixture containing Smg of raw
starch, glucoamylase solution, and 50mM ac-
etate buffer (pH 5.0) in a final volume  of
2.5ml was incubated at 37C under shaking
condition. The amount of GI and GII were
21. 6 U, respectively.
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