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Studies on Nucleic Acid Related Substances in Foodstuffs
(XW1) Nucleic Acid Degrading Enzyme of Kurumaebi

Takenori Mouri, Wataru Hashida, Iwao Shiga and Shiro Teramoto*

An enzymatic fraction with the phosphomonoesterase (PMase) activity was isolated from
Kurumaebi (Prawn) by DEAE-cellulose-chromatography. The fraction containing PMase
had the optimum temperature of 50°C and the optimum pH in the range of 4.5~5.0. As the
degradation of ATP and ADP by the PMase fraction advanced, 5-AMP and 5-IMP were
accumulated. The formation of 5-IMP was found as a result of deamination of 5-AMP
with the same fraction.  The properties of PMase fraction of Kurumaebi are different from
those of mushrooms (ref. our report in Vol. 44. p. 925 (1966) of this journal.)

It seems reasonable to consider that a mild heating of Kurumaebi meat with ‘water with
the pH at around 6.0 brings about the formation of 5-AMP and 5-IMP from nucleoside
polyphosphate by the action of a PMase-containing fraction.
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1. Sephadex, DEAE-Cellulose (c XAEBEEROIE

HERW2.50 CHRRT ¥ & V2T 5 £ TMA 18,000G TELLABE LA U7 iL# % 0.0IM
acetate buffer (pH 6.0) ICIFREL, T L&EE 5°C T—Bt 0.01M acetate buffer (pH6.0) <TH
Ltz BRAE (BEE LT 300mg) % Sephadex G-100% 7 £ (3X25cm) 2% X & acetate
buffer (pH 6.0) © 0.01M kY 0.3M % T gradient elution 2l -7, EDs o= b7 J 213
Fig. 10 &< TH 3.

PMaseiffE(d pH 5.0 THIE L7z, PMase FiEES 1 BRI X172/ RNase, PDase iFi:iL,
BEALRMING P57, PMase BHEOE S ZMES C LIICHMEG L., M3 CIZOVWTHED
SEELHHELBNCLE I o~ I3 74 %2187, TRbDDE, TOWHEMEEIT L%, i
i, 0.01M acetate buffer (pH 6.0) IR LTHERL, TOWik%E DEAE-wr o — 212
EHLUAHE, 0.01M~0.5M % T acetate buffer © gradieﬁt elution L7, *D s o<+ 35 41 Fig
20T LLTHS.
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Fig. 1. Chromatography of the extract from kuru- Fig. 2. Rechromatography of PMase fraction
maebi on Sephadex column. from kurumaebi on DEAE-cellulose column,
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CDEETIZ PMase @i PR ENLDIBBOEANBELTHICEMNEZSNZOT HU
WAL, 0.0IM Y273 /44 ¥ buffer (pH 8.0) KL THITL, TOWEEFY 0.01M
) 2 buffer (pH 8.0) T bufferrize L7z DEAE-cellulose iCE € 045 0.3M Z TOLEHK
T gradient elution L7:#3i3 Fig. 3 D &L TH 3.

5-AMP & PNPP £JEE L pH 5.0 TUFLTERELI LTS, ZOEEN LKL
7o, LROT L BRELRAHEET Y= T L, DEAE-cellulose T L7:, E:&ﬁéiéicisb“
3 PMase ifte s XU hiFEHKIL Table 10z &L TH 3,

PMase i3] 20f$BE#E sk,
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Table 1, Purification of PMase of kurumaebi. Q4M
Specific E 03M =
. . PMase {Protain| activity ol <
Purification step (units)| (mg) |(units/mg 50150 o2m 2
protein) oM
Filtrate of extract | 18191 @ 1750 10.4 olo s 0'o
(NH,SO 50 T LOO bI5O
y ; e numbers
¢ salting-out 7700 449 17.1 u
Sephadex G-100 2400 85 28.2 a—aPMase HQF!I:P'AYPM ——o V280
DEAE-cellulose 1739 10 173.9 Fig. 3. Rechromatography of PMase fraction
from kurumaebi on DEAE-cellulose column,
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a) g% pH PNPP ZEE & U THEis CD PMase
wEHoEE pH 3 Fig 40T & TpH 4.5TH- 7.

b) BEEELEREIONE MARBLEHLO
MEEL5~%& Fig. 5 DT E{THA.

PMase 4} C (2 0.1ml~0.3ml © @< FE L E i —t é,
BEREH -1, LEd-T, $% OBE T4~ pH
8 unit OFEOTEMEIC IS ARIC BRI L CHEA Fig. 4. Effect of pH on enzymatic activity.
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Fig. 7. Effect of pH on stability of enzymatic

activities Fig. 8. Heat stability of enzymatic activities.
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c) RERE F#EpH CORBEEOEER Fig.6 DT & THRURERS0°CTH - 1.

d) 4O pHICB T 3LENE REEEZTZTNZFN pH 3~pH 10 o@EED 1/10M buffer
1Z37°C T 18HEIRIE L - B ORETHROLERIC>LTRF LRI Fig. 7 0T &< TH
3.

PMase {2 pH6.0 fHETH - & HEETH B L EZ oI B,

e) BZwEtk PMase C %4t pH @ 0.2M buffer THER LRI+ QRIE T 103R R E L REA
MUREC LI Mo TREGBZAE LR Fig. 807+ TH 5.

PMase i3 70°CCi2 &AL LIELT:.

) @BA 4 v HEUF L — 1 HOPE PMase FHICKIZTEBA 4 ¥ 2122 1 — FHO
EEELo~3EE Tabe 2L TH B,

(BEAMELZHDRFTHAYSBOMBEXRA E LTI NaF, Na,HPO, #s3:{ iZ%E L, EDTA,
Ca** HbhIFHUMSEELL.
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Table 2, Effect metal ions on some enzyme

activity.
; PMase AR PNPP 257 51510 TR, BRRD
Concentration (%) ) ] B
Bx OEBRSICH LTiEE R L, 318D
Control 100
MgCl, 6X107M 98.0 B, ATPIcH LT Fig. O JRTHETHERZR
” 6X10*M 103.0
CaCl, ” 70.1 ATP (20mg/20ml) 5.0m!
” ” 105.0 —PMase fraction 5.0ml
KCl
” 92.0 —1M buffer (pH5.0) 1.0m])
” ” 101.2
NaF ” 17.2 —incubation, 37°C. 1hr
” ” 22.2 — HCIO; treatment
Na,HPO, ” 64.2 .
—active carbon treatment
” ” 85.2
EDTA ” 63.5 Sample for chromatography
i i 14.2 Fig. 9, Degradation of ATP
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BEUERI VA F F2ERTBM —F 5-IMP o T 200 o 56100
YERKR L. bbb ZOTSHTIE 5'-AMP Tube numbers Tube numbers
RS s _ Fig. 10. Incubation of  Fig. 11. Incubation of
ERT L/ TRERABS LD SN, kurumaebi  PMase kurumaebi  PMase
{raction with authen- {fraction with authen- .
tic ATP. tic 5’-AMP.
z %= s before incubation ok before incubation
™ after incubation > ofter incubation
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ANGHZAD PMase LR D 5-AMP 2771 2 — v a v T A3F.EEH->TWA, I TIKEMY
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INSOFERPLINTICRBIIERI VAF FOFERICODOTERET S LAKEAROFHL
(Bk#i pHG6) LELOSRMTILEE* HHE LTV 3 & 5 i ATP-ADP-5'-AMP—5'-IMP
=AY YTF ) Y VIR BRELEONTRERC BT A RHICHT 2 BRRISEESRILSE
DICE-RIVvAF FELTERTIORBADIVRELRZDTRIBVIEELSNS, pH
BEOEAEE-TAH VM EOEA BRI C &M nucleoside polyphosphate DA} RRIC & - THFEH
NBEEZL. Y447, 24— ba—VERIEYD RNA o ORREIEDORLEH -7, BEY
ORBIIBEAM/IPOD 5-2 7 VA F FHTHTHR TlE meat type 27RL IMP 28575 ®B& EX
XS, DX BBADTRTNORECHT s REEEDOBEIC LTI/ VT IEDOEERRK
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O—BIEEL L S5~2f:, PMase iT#EOWM S 1 fAREB O, ThEFNOEEFEROREERER
pH 4~5, HES50°CTH - 7-.
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