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ABSTRACT

A comparison of dextrinogenic amylase activities in the Asp. nmiger group was made
with their crude and ethanol dialized enzymes before and after heating at high temperat-
ure (60—75°C). The results obtained are as follows;

1. The dextrinogenic amylase activity of crude enzymes of Asp. kawachii and Asp.
Soetidus was strong, but Asp. phoenicis, Asp. carbonarius and Asp. japomicus showed
weak activity. The others showed medial grades of activity.

2. The ethanol dialized enzymes of Asp. kawachii, Asp. foetidus and Asp. japomicus
was very sensitive to high temperature(60 or 65°C) and their enzymatic activities were
diminished greatly. The others did not show diminution of enzymatic activity at 60 or
65°C, but diminished greatly at 70 or 75°C.

3. The ethanol dialized enzymes of the Asp. niger group heated to 65°C was more
sensitive at pH 6.0 and 6.5 than at pH 4.5, 5.0 and 5.5.

4. Tested strains in the Asp. niger group were subdivided into 4 subgroups by their
dextrinogenic amylase activities before and after heating at 60 or 65°C. The first group
showed a medial grade of activity before heating and no diminution of their enzymatic
activities after heating. Asp. niger, Asp. pulverulentus, Asp. awamori and Asp. usamii
were included in this group. The second group had strong enzymatic activity before
heating, but diminished greatly after heating. Asp. kawachii and Asp. foetidus were
included in this group. The third group had weak enzymatic activity before heating, but
no diminution of activity after heating. Asp. carbonarius and Asp. phoenicis were included
in this group. The fourth group showed very weak enzymatic activity before heating,
and was inactivated easily by heating. Asp. japonicus was included in this group.

5. Reference strain, Asp. oryzae of the Asp. Aavus group showed a very strong dextri-
nogenic amylase activity before heating. After the heat treatment, however, its enzymatic

activity was diminished greatly.
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Table 1. Tested Strains and Sources

gggiaé Spemes name Recewed or 1<oldtc(.
No. of strains from:

A 1 Asp. niger Me]u/and from Kok]q/
A 2 Asp. pulverulenius Meju(and from Kokja)
A 40 Asp. kawachii Brewing industry

A 56 Asp. usamii Brewing industry

A 74 Asp. awamori NRRL{U.S.A.)

A 79 Asp. niger NRRL(U.S.A.;

A122 Asp. carbonarius NRRL(U.S.A.}

A123  Asp. phoenicis NRRL(U.S.A.;

Al126 Asp. foetidus NRRL(U.S.A.)

A127 Asp. japonicus NRRL(U.S.A.

A113 Asp. oryzae Brewing industry
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Table 2. Comparison of Dextrinogenic amylase activities in the Aspergillus niger group.
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Dextrinogenic amylase activities after heating
for 20 minutes in water bath(Winslow’s unit)

Serial e )
No. extcted B ooy o
wheat bran frm}rjl submerged 60°C 65°C 70°C 75°C
culture culture

A1 384 256 256 256 96 8
A 2 256 128 128 96 48 0
A 40 1,536 1,024 24 8 4 0
A 56 768 768 768 512 96 0
A 74 384 256 256 192 48 0
A 79 384 384 384 384 128 24
Al122 24 32 32 24 16 0
Al123 96 96 96 €4 16 0
A126 1,024 1,024 16 4 4 0
Al127 12 16 0 0
Al1l13 16, 384 13,288 256 32 32 16
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Fig. 1. Comparison of Dextrinogenic amylase activities in the Asp. niger group after hea-
ting at 60, 65, 70 and 75°C, respectively for 20 minutes.

. Iniiial activities | Activities of alcohol dialized enzymes after he’itmg in dxfferent
Ser.l.al of alcohol | PH Va]ues in buffer squt1ons
strain\djalized enzymes e : e
No. ‘m distilled water. pH 4. 5* pH 5 0* pH 5. 5* pH 6.0**  pH 6.5%*
A1l 32 32 32 32 2 0
A 2 24 24 24 16 12 0
A 40 64 8 8 2 2 0
A 56 128 128 128 128 32 0
A 74 12 12 12 8 ¢] 0
A 79 64 64 64 64 32 0
Al22 8 8 8 2 0
A126 256 0 0 0 4]
Al13 2048 4 24 16 4 4

Table 3 Stabllltv of Dextrinogenic Amylase activities in the Aspergzllus niger group by heating
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Table 4. Subgrouping of Asp. niger group b) their Dextrinogenic amylase activities

Dextrmogemc amyiase actxvny

Without heating minutes

_____ Subgroup members

Medial or moderately strong

Strong

Not diminished greatly

Diminished greatly

Subgroup 1

Asp. niger (Al, A79)
Asp. usamii (A56)
Asp. pulverulentus(A2)
Asp. awamori(AT74)

Subgroup 2
Asp. kawachii(A40)
Asp. foetidus(A126)

Weak

Not diminished greatly

Subgroup 3
Asp. phoenicis(A123)
‘ Asp. carbonarius(A122)

Weak

Inactivated

I Subgroup 4
Asp. japonicus(A127)
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