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ABSTRACT —q-amylase and (-amylase were extracted from barley and wheat malt, respectively.
Their kinetic parameters on gultinous and nonglutinous rice starch were examined. During the
germination of barley and wheat, the increaments of ATP levels were significant after 2-day
germination and the levels were reduced after 5 days. The dry weights were decreased after
3 days. The activities of amylases were the highest for 6 days in the barley and wheat malt.
As for a-amylase, that the substrate affinity of barley malt on nonglutionous rice starch was
greater than other cases. The V,,, values of a-amylase from wheat malt on either type of rice
starch showed high, and from barley malt on nonglutinous rice starch were high. The $-amylse
from barley malt showed high substrate affinity on the glutinous rice starch, and V., value
of the enzyme from wheat malt on glutinous rice starch was higher than other. The substrate
efficiency (Vu./Ka) of B-amylase on the nonglutinous rice strach was better than other cases.
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Table 1. The rate of imbibition and germination on
barley and wheat

_ Rate| 1mbibition rate  Germination rate
Classification (%) (%)

Barely 47.1 87.2
Wheat 39.7 854

100 .

404

#—M barley

20 ®—@® wheat

Relative ATP content (%)

1 2 3 4 5 6
Germination time (day)

Fig. 1. Change of ATP content in germinating barley
and wheat.
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Fig. 2. Change of dry weight in germinating barley

and wheat.
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Fig. 3. a-amylases activities of barley and wheat du-
ring germination.
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Fig. 4. B-amylases activities of barley and wheat du-
ring germination.
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Table 2. Michaelis constants and maximum rates va-
lues for a-amylase and {3-amylase of barley
and wheat malt on glutinous and nonglu-
tious rice starch

a-amylase B-amylase

Kn Via Ko Vi
(%) (units) (%) (units)
Barley glutinous rice 61 63 113 124
malt nonglutinous rice 55 52 90 95
Wheat glutinous rice 76 63 213 155
malt nonglutinous rice 80 63 167 138

Source
of starch

Source
of enzyme

Ax3] 84F7HE 2o 6d A3 F Hu &
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Table 3. Substrate efficiency of a-amylase and B-am-
ylase on nonglutinous and glutinous rice

starch
a-amylase B-amylase
Source
of starch  Barley Wheat Barley Wheat
malt malt malt mait

Nonglutinous

. 0.94 0.78 1.05 0.82
rice

Glutinous
. 1.03 0.82 1.09 0.72
rice
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