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Abstract

Nucleic acid degrading enzymes (RNase, PDase, PMase) isolated from rice Makgeoly brewing were
purified by DEAE-cellulose column technique and their enzymological properties were examined. Changes of
nucleotides and their related substances during the brewing were also investigated. The results obtained
were as follows:

1. RNase activity was increased in the earlier phase of brewing and then decreased after 3 days brewing,
while PDase and PMase activities were decreased with the lapse of time.

2. The optimum pH of RNase was 5.0 and those of PDase and PMase were 6.0. Activities of these three
enzymes were almost stable in the range of pH 6.0-7.0.

3. The optimum temperature of RNase and PDase were in the range of 55 — 60°C and that of PMase was
about 50°C. When RNase was treated at 100°C for 10 min., 80% of activity was lostPDase lost 90% of ac-
tivity when heated at 70°C for 10 min., while PMase was completely inactivated at the same condition.

4, Cu*t, Zn** inhibited the activity of NRase, Activity of PMase was reduced about 30% by adding
10~3m Na,PHO,.

5. Until 4 day brewing, IMP was increased, while UMP, GMP, AMP were decreased gradually.
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Table 1. Conditions of high speed liquid chroma-
tography for the anmalysis of nucleotides
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Type Water ALC/244

Sample No. Standard.seed mash,
makeoly brewing
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Room temp.
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Fig 2. Chromatogram of the extract from Makge-

oly brewing on DEAE-cellulose column.
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Fig 3. Rechromatogram of RNase from Makgeoly

brewing on DEAE-cellulose column.
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Table 2. Purification of enzyme from Makgeoly

‘brewing

A o Specific activity
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DEAE-cellulose 2
PDase
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(NH J SO, salting out

4,800.0 525.0 9.1
1,272.0 4.2 89.6

875.0 22.3 39.2
207.0 207.0  295.7

DEAE-cellulose 1
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(NHJ SO, salting out
87,000.0 525.0 46.2
4,216.0 71 593.8
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Fig 4. Relationship between activity and volume
of enzyme solution from Makgeoly brewing
x — X RNase O—OPDase &A—APMase

100 |

<

= )]

2

3 x

& \‘
a

2 [ . .\ \

&

ol

- X
e I ' 'l 2 3

0 3 4 5 6 7. 8 9
PH

Fig 5. Effect of pH on enzymatic activites of
Makgeoly brewing
X —X RNase O—OPDase A—APMase

Aol AL g A8l 98] water bath
ol4 30-90Cel Zexwe 3087 44l 484
£ ZAE ZA3}E Fig.6 3} 3on] RNases} PDase
= 60C, PMaset 50CH-ZollA AHeh g4 S vebigl
ok o] AL MHILEF adele a4dkg o AL
z9} A9 AAFA velytet

g. pHaAA

7pap2ol-2 acetate buffer24] pH3 ~6 22, tris
buffer@A pH7.07b2 ZAsho] 37Tl 18413} whA]
g F 4 aste AFEAE dgd e vepd A
© Fig.7# 72w RNaset pH6.0%<, RDase ©
pHE.5~7.08Zoll4 wlm <hgsigich ol B



Vol.15,No.3 (1983)

100¢

o [0\ N\
()

6of

A\

3
*
40p
20- \

3
0 30 40 50 60 70 80 90

Temperature (C)
Fig 6. Effect of temperature on enzymatic of

Relative activites (%)

i Y A

Makgeoly brewing
X —XRNase ©—0OPDase &a—APMase

100§
&
o+
—wl Y7
S %0 / '\‘
[ /]
@
R
=
= 60F & \
&
«
@
2
2 AW
2 aof »

4

0 3 4 5 6 7 8 9 To
pH
Fig 7. pH stability of enzymatic activities of
Makgeoly brewing
X —XRNase O—OPDase &A—APMase

I8P =L 7o wikq A el
o}, kA4
ZE4E HApHolA At 2Aa719 8k 50
~100C7tA] 7} x4 1087 et s Fu4
7 Aol wel AFEAES ZAHT A Fig.8 3
7row] RNasex 100ColH 2F20%, PDaset 80Tol

Autrel ol MERFH KR (R4H)

(249)

Al 10% AFH o PMaset: 70CHTolA A9 4
galgcl, o)A EFEV] AAY AL 5LT
o] datAA L =AHE H3} RNasex 100ColA 15%
2AF# o PDaser 85Col|A, 282 PMasew 60
TollAM 1087 Aoz Aol AR Jcte L9}
vj @ Agg vebloh

100?_- 4 ©

k.3

50¢ \

‘Relative activites (%)

%\

\ *
r e A ri 'S

0 50 60 70 80 90 100
Temperature (C)

Fig 8. Heat stability of enzymatic activities of
Makgeoly brewing
X —X RNase O—OPDase &A—APMase

uh, Frole W AsA e A8

Aisse Bl disle] 4ol =& AHAE
o] A& Fike ZAHE7ISsld A4F FSol H A
MAE 2z 100M, 10M3 sled GLolget T
7bsled 3087 Helgk 23 Table3 3 7ol RNase
9] 73% Cu'; Zn', PMasex Na,HPO, 10-°*M9] =
oA 7430%9 EAgAe] A=l an] 2ofef A
2 ool giget. wekd whAewFFel Na,HPO,
42 A7b5=2A PMased] ¥AS AsiAlA a4
Awg s dshsln 1A shol FFgE Fe A

&+

HuuHBH| et
bzl daalae] YPdskE 2Aba)
9l 5% 4482124 (5'UMP, 5 CMP, .5 GMP

tls =3
5 IMP, 5’ AMP) & &&& 25847 giget
%223} A1 &% high speed liquid chromatography g
A#E Fig. 99 ol £l peak3,5,7,8,12¢EFE

gel sAsh AR ed L4 dslert el e

ol



(250) SR - RER

hEEF -

#HF 54 E7ets) )

Table 3. Effect of metal ions and inhibitors on enzymes activities of makgeoly brewing

Enzyme RNase PDase PMase
Conc. 107°M 10°M 10-*M 107'M 107*M 10-°M
Agents
Control 100 100 100 100 100 100
MgCl, 102 108 97 98 99 103
CaCl, 103 160 92 100 100 95
CuSO0, 85 91 -5.8 90 88.7 97 4
FeCl 97 100 - - - -
MnSO, 97 98 9 - - -
ZnSO, 67 78 89 99 95 96
KCl1 95 98 9 91 101.5 83.6
NaF 101 108 92 92.5 92.4 92
Na,HPO, 98 100 92 94 65 70.6
EDTA 100 103 91 95 93.7 98
Na-citrate 101 110 91.5 92 96.1 96
(= ; The experiment was not done)
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1. Unknown. 2. Unknown. 3. CMP.

4. Unknown. 5. UMP. 6. Unknown.

7. GMP. 8. IMP, 9. Unknown.

10. Unknown. 11. Unknown. 12. AMP,
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Table 4. Nucleotides degradation in the course
Makgeoly brewing
(mole/100g )

Days
4 7
Nucleotides
UMP 4.54 1.97 T
GMP 3.70 2.12 0.88
[MP 1. 47 3.68 T
AMP 2. 40 1.66 T
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