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Studies on Nucleic Acid Related Substances in Food Stuffs
( XVID Nucleic Acid Degrading Enzyme of Sweet Corn

Takenori Mouri, Wataru Hashida and Iwao Shiga

Ribonuclease (RNase), Phosphodiesterase (PDase), and Phosphomonoesterase (PMase)
active fractions were isolated from edible portion of Sweet Corn and purified by the DEAE-
Cellulose column technique.

Their properties were examined by general methods. RNase from Sweet Corn had an
optimum temperature of 60°C and a pH range of 5.0, The ranges of optimum temperature
and of PDase and PMase were 60°C and pH 4.5~5.0, and pH 4.5~5.0 and 40°C~45°C
respectively.

Four kinds of 5'-nucleotides, 5'-AMP 5-GMP, 5-CMP and 5'-UMP were accumulated at
pH 5.0 with the digestion of yeast RNA by Sweet Corn RNase.  The PMase descomposed
ATP, 5-AMP, and 3-AMP was descomosed more rapidly than 5'-AMP.

The acid range of enzyme activities of Sweet Corn was different from than of Shii-take
and Mushroom.
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Fig 1, Chromatogram of RNase A fraction Fig. 2, Chromatogram of extract from sweet
from sweet corn on DEAE-cellulose corn on DEAE-cellulose column.
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Fig. 5. Rechromatography of PMase C fraction
from sweet corn on DEAE-cellulose
column.
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Table 1, Purification of RNase, PDase, PMase of Sweet Corn.

5.

A RNase | Protein | Specific activity RNase, PDase, PMase 4 ~
Purification step (units) (mg) (units/mg protein) -
Sunit DEIFHDOFHEIC T B8
Filtrate of extract 42,200 1,036 40.7 SV e o
(NH)),SO, salting-out | 27,434 | 264 103.9 BERIREMR L TRRIC RS
DEAE-Cellose 1 19,845 62 320.0 7. .
DEAE-Cellose 2 11,280 6 1880.0 ) ERE i
i 18
P PDase | Protein | Specific activity RNase, PDase, PMase %
Purification step (units) | (mg) [(units/mg protein) .
NENOLE pH CORBRE
Filtrate of extract 123,200 | 1,036 | 118.9 o . .
(NH,),SO, salting-out. | 37,583 | 264 | 142.3 DR Fig. 100 & CTh
DEAE-Cellose 1 9,954 | 7 140.1 JEIRLE 2 RNase T60°C, PDase
. DEAE-Cellose 2 1,848 5 330.0 e e EG s
DEAE-Cellose 3 734 1| 582.0 TO0°C, PMase TH0°CTH
_ - ) -7, -
. . PMase | Protein | Specific activi - 3
Purification step (units) (mg) l(units/mg proteti}rvl) d) ®x o pHITBITBEE
Filtrate of extract 282,800 | 1,03 272.9 e &BRREIATAH 3
(NH,),S0; salting-out | 122,720 | 264 464.8 ~pH 10 OFE® M/10 BEH #
DEAE-Cellose 1 65,625 71 925.7 .
» + o —s 4. : :j-ﬂ
DEAE-Cellose 2 29,160 | 5.207.1 ic 25°C T 18NMRE L 75
DEAE-Cellose 3 12,000 1.2 9,523.8 A O RiEROREREIC ST
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Table 2. Effects of metal ions on some

enzyme activities.

RNase | PDase | PMase
A B C

Control 100 100 100

MgCl, 1x1072 91 105 93

1x1072 89 72 108

CaCl, ” : 91 98 97

96 92 99

CuSO, ” 49 87 93

149 54 67

CoSO, ” 103 —_ —
[ 70

MnSO, ” | 98 - -
91

ZnS0, ” 69 96 79

43 55 56

KCl ” 85 85 97

'8l 72 99

— : Not examined
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Fig. 11, Effect of pH on stabilities of
enzymatic activities
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Fig. 12, Heat stability of enzymatic activities.

Table 3. Effects of anions, and chelating
agents on some enzyme activities.

RNose | PDase | PMase
A B C

Control 100 100 100

NaF 1x107? 109 66 63

1x107 81 47 35

Na HPO, ” 92 88 76

92 28 44

EDTA ” 95 71 104

83 68 108

Na-citrate ” 102 57 103
90 47




HEOEBLLO~BE Table2, 3DT&ELTHA.

RNase {Z Cu**, Zn** ic kX DlEEI NI, PDase iz Cu**, Zn**ickUlMEXN, -3+ —
FHCiE Na, HPO,, Na-citrate Ic X DEE &7, PMase |2 Zn** T X hRE SN, F14 b A
Tid Na, HPO, i X hHLEE N/,
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RO EL BEROPTE —7 A |3 RNase FHZEHT 32O TER RNA KEH S ET 208
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e g
40mg of yeast RNA o5k e E = T
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— 1M buffer 2
8
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Fig. 13, Digestion of RNA with fraction A.
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J gk ant, =i 5- Table 4. Activites of PMase C fraction to 5-AMP or 3-AMP

AMP, 3-AMP Z/FH &#7: Unit Protein | Specific activity
. . . n (mg) |(units/mg protein)
BaIThoo kg % Ry & NP
. e Sweet Corn 5~ 23.0 0.13 176
Table 4 Z&<TH 5. ¥-AMP | 610 | 013 | 469

TR HR @ 3-R2
VA F FIZNT BIEEOF M 3 EIREE, - 1.
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A4 —b 3=y OREERTEA D> BT E—s Ald RNA £ U725, BPNPP icidfefi L1s
o tc. F7: PDase, PMase FHEDE R ERDI BT EHTEF, ZOEE#E D RNase FEHEIEHT
OOV 25 BTH Y B RNase T/20 = v ¥ 2 —40 RNase EREERNBMUT
WERREA-BELATHIPEHAREAICHRE T2 LBHBH 5. D RNase iHH:iz C. M. Wilson? &
DAL — b 32—V RIERHO th3ED RNase Aflis RNase BEis & KL & 2 A KCl ofE#ME
Ao &H»S RNase BESIKRB BT

PMase, PDase 5312 RNase & (3438 X 172 58 PDase & PMase 45 i3 CM-cellulose, Sephadex
G-l ICL - TOERGYTECEMTENP oMYA EY, v vaVv—bERBRUE—OF
HTHEWEREDNS,

24—} 3 —r® RNase W53 @ RNA i3l 2fEHE endnclease T 5-R 7 VA F FHLERX
n30M, AV ITRIVvEF FiIc—HA &N PDase [HOEMICED 5-R 7 VA F FISET 3
LOEEZONBZM, SHBL DL LAY, T4, PDase, PMase fisriciz ATP 254 5
ATPase, 5-% %33 -AMP 23T 3R/ VA F & —E il BELTHWEEEZ SN 5,
PMase KL -TE-R7LVAFFXD F-R7 V4 F - FOEMN2EBERSRINBZ LN
HCERFE TOYA8Y, Tovan—slBRHENTOROERTH S, COMEBLR
Z-THBROERAMBLLTHHEREINICLLEZTRBVOTRIELMAERS,

E #

24 — b 3 — A B OB S EEL T DEAE-cellulose A1 4 MRS L 2 h & o— B2
#HEA LU S5~<7, RNase [ifi4y 1 , PDase s 1 {8, PMase Ei5r 1 @b ohf. x4 — 2
— VB OBERi%3 RNase (4>A) T pH 4.8~5.0, 4@ 60°C, PDase Tid pH
4.0~4.55iE 60°C, PMase Tl pH 4.5~4.8, BBERIE 50°C Tho 1.

CORBEMHSLRA4 —Fa—roiikilih (BAL) K3 5-XR7 A5 F oESEBsh
Fo. Tuvan—bE Il PUABHERERTNVAZ T ERBEAC SN TEBEROLEBRI »
TEh, CNSHED 5-R7vF F PG HRORARED 15T 0EEI LN S,
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