The Society for Bioscience and Bi oengi neering, Japan

19818 %15 Wit L EEER O SR~ OBCE 23

(BT #59% #1595 23-27. 1981)

TR ICBE 5 EEBR O HRBENORE"

A B A B BEH OACH- BE ORH - B)HRKR

BB TEERBRET

Adsorption of the main enzymes involved in saké fermentation onto pulverized white
rice.* Sumnoxi, S., K. Gomi, N. Onpa, C. Hosono, and Y. Nunokawa (National
Research Institute of Brewing, 2-6-30 Takinogawa, Kita-ku, Tokyo 114) Hakko-
kogaku 59 : 23-27. 1981.

Adsorption of a-amylase, glucoamylase, transglucosidase, acid protease, and acid
carboxypeptidase, enzymes involved in saké fermentation, onto pulverized white rice
and other cereal flours was examined.

Most of the w-amylase and acid protease and half of the acid carboxypeptidase
and glucoamylase were adsorbed onto pulverized white rice, but transglucosidase
was not. While @-amylase was adsorbed onto pulverized white rice and wheat flour,
it was not adsorbed onto starches from white rice, wheat, and potato or onto buck-

wheat flour.

Pulverized white rice from which albumin, globulin and prolamin but not
oryzenin had been removed adsorbed a-amylase, but that from which all proteins

had heen removed did not.

These results suggested that a-amylase was adsorbed onto the pulverized white
rice through some of the protein in the rice, especially oryzenin.
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Table 1. Activities of crude enzymes extracted
from rice—koji.

Enzyme Activity (units/ml)
a-Amylase 2150
Glucoamylase 801
Transglucosidase 1375
Acid protease 5928
Acid carboxypeptidase 13000

Crude enzyme was prepared by lyophilizing
rice-koji extract, 2.6 g of crude enzyme being
obtained from 1 kg of rice-koji, and this was
used in 1% solution for assay.
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Table 2. Adsorption of enzymes onto rice flour.
Crude enzyme Purified enzyme

Enzyme Before Adsorption  Before Adsorption

adsorption rate adsorption rate

(units/ml) (%) (units/ml) (%)
a-Amylase 99 83 88 87
Glucoamylase 29 41 16 25
Transglucosidase 45 0 241 0
Acid protease 222 91 169 100
Acid carboxypeptidase 536 52 365 83

To 2g of rice flour (60~100 mesh) was added 10ml of 20 mM lactate
buffer (4.0) containing the crude enzyme prepared from rice-koji ex-
tract or the purified enzyme, and the suspension was mixed thoroughly

and left to stand at 5°C overnight.

The suspension was centrifuged (3,000 rpm, 15 min) and enzyme activity

in the supernatant was measured.
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Table 3. Adsorption of Taka-amylase A onto
various cereal flours.

Flour Adsorption rate (%)
White rice ‘ 92
Shiratamako 87
Wheat* 84
Buckwheat 10
Corn 35

The enzyme activity before adsorption was
100 units/ml.
* Treated with hot ethanol.
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Table 4. Adsorption of Taka-amylase A onto
starches of various origins.

Starch Adsorption rate (%)
Rice 4
Wheat 2
Corn 2
Potato 1
Sweet potato 2

The enzyme activity before adsorption was
100 units/ml.
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Fig. 1. Adsorption of Taka-amylase A on the
deproteinized columns. '
A 0.5-ml portion of Taka-amylase A (2,200
units/ml) was applied to the deproteinized
column equilibrated with 20 mM lactate
buffer (pH 4.0). The deproteinized column
was washed with the same buffer solution,
then with 20 mM acetate buffer (pH5.0)
containing 1 M NaCl, shown by the arrows.
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Fig. 2. Adsorption of crude enzymes from rice-
koji on the deproteinized columns.
A 0.5-ml portion of the crude enzyme solu-
tion was applied to the deproteinized
columns, and enzymes were eluted by the
method described in Fig. 1. Arrows indicate
the elution by 1 M NaCl.
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