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Abstraet

Changes of nucleic acid related substances and their enzymes during rice makkulli koji making were
observed and enzymological properties of crude enzymes were examined.

The results obtained were as follows:

(1) The amounst of acid soluble phosphorus were increased, while no remarkable changes were
observed in the component of total phosphorus during koji making.

(2) AMP and IMP were increased, while ADP and ATP were decreased gradually in the course of
process.

(3) Activities of nucleic acid degrading enzymes were increased with the lapse of time.

{4) In the crude enzyme solution extracted from rice makkulli koji, the ‘optimal pH of RNase was
4.0~5.0 and those of PDase PNase were 5. (.

(5) RNase and PMase were stable at the range of pH 4.0~5.0 and PDase was stable at the pH 4. 0.

(6) The optimal temperature of RNase was 55°C, and that of PDase was at the range of 50~55°C,
and 50°C for PMase.

(7) Among the three enzymes, the heat stability was in order RNase, PDase and PMase, and
especially PMase was so heat labile that it was almost inactivated at 70°C for 10 min.

{8) Inhibition by metal ions and other inhibitors was disclosed ; Cu** and Zn** inhibited the activity
of RNase, and Cu**, NaF and NapHPO, inhibited that of PDase, while Cu'* and NaF inhibited
the PMase activity.
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Table 1. Changes of Phosphorus Component in
the Course of Koji Making

(gmole/g)
\ Strains| M-80 Asp. Kawachii
Acid Acid
Phasphorus| ph'gs_tal ioluble p}g 2_tal ;oluble
phos- phos-
Time (hrs. ) phorus phorus phorus phorus
12 25,237 5.233] 25.125, 5.353
24 25.109 5.516] 24.940 5.714
36 24.794| 6.486) 25.674) 5.873
48 25.192] 6.758] 25.137] 6.430
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Table 2. Nucleic Acid Degradation during Koji

Making (pmole/g)
\‘ Strains M 4 X .
U Time -80 sp. Kawachi
Y (hrs))
Nucleicacid | 94 | 48 | 2 | 48
substances
ATP 0.0504( 0.0111 0.0501 0.0162
ADP 0.0287 0.0198 0.0534] 0.0306
AMP 0.0111) 0.0249, 0.0089 0©.0167
IMp 0.0402 0.0560| 0.0352 0.0660
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Fig. 1. UV-Absorption Spectra of ATP, ADP,
AMP and IMP.
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Fig. 2. Relationship between Activity and Volume
of Crude Extract of M-80 Koji.
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Fig. 3. Relationship between Activity and Volume
of Crude Extract of Asp. Kawachii Koji.
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Fig. 4. Changes of Nucleic Acid Degrading
Enzymes during Rice Makkulli Koji
Making of M-80as Crude Extract.
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Fig. 5. Changes of Nucleic Acid Degrading Enzy-
mes during Rice Makkulli Koji making
of Asp. kawachii as Crude Extract.
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Fig. 6. Effect of pH on Enzymatic Activities of
Crude Enzyme Solution.
O—O RNase, @—@ PDase,
PMase.
a) : M-80 koji, b) : Asp. kawachii koji.
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Fig. 7. Effect of pH on Stability of Enzymatic
Activities of Crude Enzyme Solution.
O—O RNase, @—@ PDase,
X—X PMase.
a) : M-80 koji, b) : Asp. kawachii koji.
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Fig. 9. Heat Stability of Enzymatic Activities of
Crude Enzyme Solution.
O—0O RNase, ©®—@® PDase,
X-—X PMase.
a) : M-80 koji, b) Asp. kawachit koji.
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Table 3. Effects of Metals and Inhibitors on Enzyme Activities of Crude M-80 Koji Extract
(Relative activities : %)

Enzymes RNase PDase PMase
Agents Cone: 11x10M  1x10°M  1X10®M  1x10°M  1x 102M  1X10°M
Control 100 100 100 100 100 100
MgCl, 81.4 102.6 102.0 99. 2 92.0 97.6
CaCl, 69. 4 76.0 102.5 6.8 62.8 92.4
CuSO; 30.9 75.8 7.5¢ 57.5 33.4 74.2
FeCl, 92.3 100 75.9 93.2 95.4 102.6
MnSOs 91.2 84.0 91.1 87.1 78.2 82.5
ZnSO04 39.1 35.5 8.6 83.0 85.5 87.0
KCl 83.2 84.5 74.1 81.0 85.3 92.3
NaF 86.7 91.8 35.6 48.8 53.4 54.9
Na?HPO, 83.0 90. 8 55.8 54.5 74.8 89.8
EDTA 91.8 101 8.3 77.5 83.8 87.9
Na-Citrate 83.6 95.4 84.8 92.4 87.6 98.8

Table 4. Effecst of Metals and Inhibitors on Enzyme Activities of Crude Asp. Kawachii Koji Extract.
(Relative activities : %)

Enzyme RNase PDase PMase
Agents Cone. 1X102M  1x10°M  1X10°M  1X10°M  1X10°M  1x107°X
Control 100 100 100 100 100 100
MgCl, 85.4 78.8 102.5 109. 7 84.7 98.2
CaCl 92.5 92.5 92.1 94.1 82.7 9.6
CuSO, 63.6 68.5 45.5 60.7 39.0 77.2
FeCly 89.5 91.8 78.2 92.1 101.0 102.1
MnSO; 85.4 80.0 92.8 89.2 98.9 97.6
ZnS04 69. 4 64. 4 77.9 81.7 91.8 83.4
KCl 87.5 87.4 83.5 97.4 96.2 88.3
NaF 102.1 95.8 28.2 53.5 61.5 59.6
Na,HPO;4 91.2 95.8 45.2 52.9 73.0 88.0
EDTA 97.9 101.1 100.9 98.3 92.0 93.5
WNa-Citrate 96. 2 99 97.9 100. 3 83.8 99.1
= 7+
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