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Studies on Nucleic Acid Related Substances
in Foodstuffs - XVI

Changes of 5'-nucleotides during the drying
of shii-take (Lentinus edodes)

TAKENORI Mourl, Wataru HasHipa, Iwao SHica
and Suiro TErAMoOTO*

Shii-take (Lentinus edodes) was dried with circulating heated air at 60, 80 or 100°C.
Nucleotides and related substances were collected by an extraction with cold perchloric
acid and their amounts were determined with ion exchange chromatography and
phosphatase assay. RNA and acid-soluble portions were fractionated by Schmidt-
Thannhauser’s method.

During the drying of Shii-take at 60°C, 2.4 #mole/g dry wt. of ATP originally
existed decreased to a trace amount wiih an increasing of ADP, and RNA was deco-
mposed with an accumulation of 5’-nucleotides. Under drying at 100°C, a half of the
original amount of ATP remained and the ADP and 5’-nucleotide contents changed only
a little. When dried Shii-take was dipped in water at 70°C or 30°C for 30 min,
decreases of RNA and ATP and increases of four kinds of 5'-nucleotides were found
in restored Shii-take. About a half of each activity of RNase, PDase and PMase
remained in dried samples. A crude enzyme solution of dried Shii-take formed
adenosine, AMP and ADP from the standard ATP, and a mixture of 5-nucleotides
from yeast RNA, respectively. It seems reasonable to consider that the accumulation

of nucleotides during the drying of Shii-take and its dipping in water is due to the
action of enzymes degrading nucleic acid and related substances.
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Table 1 Effect of dipping in water on the nucleotides of dried Shii-take,
commercially purchased.

Sample Frac. B* |5’-AMP|5’-UMP| 5’-GMP; ADP | ATP

Fresh UV 260** 162.00 | 2.24| 2.16| 1.45| 30.05| 34.78

pmole/g dry wt. 0.25 0.37 0.22 4.95 4.31

Dried, immediately UV 260 174.13 | 9.13| 7.0a| 4.77| 72.34| s.66

extracted umole/g dry wt. 0.66| 0.72| 0.41| 5.10| 30.44

Dried, dipped in water UV 260 167.64 | 6.75| 6.46| 4.47( 42.24| trace
of 30°C umole/g dry wt. Le2| wn72| o077| 5.5

Dried, dipped in water UV 260 168. 48 54.33 | 43.30| 33.51( 80.71| trace
of 70°C smole/g dry wt. 450 5.10] 3.30| 6.8

# - Fraction B includes nucleosides and bases
** : Absorbancy at 260 mu of each fraction

Table 2 Effect of drying condition on the nucleolides of Shii-take.

Sample Frac. B* | 5-AMP | 5'-UMP| 5'-GMP| ADP ATP

Fresh UV 260** 84.93 4.05 | trace | 5.15 | 20.76 | 20.57

zmole/g dry wt. 0.45 0.60 3.33 2.36

Dried, at 60°C UV 260 89.37 | 13.64 | 9.14 | 9.32 | 48.17 | trace
umole/g dry wt. 1.42 1.33 ‘1“13 5.26

Dried, at 100°C | UV 260 163.35 7.53 | 5.21 8.22 | 24.61 | 11.58

zmole/g dry wt. 0.85 | 0.84 1.16 2.76 | 1.25

*: Fraction B includés nucleosides and bases
** . Absorbancy at 260 mu of {fraction
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60°C itk 3 & ATP BI2EAENRLKLED, ADP, 5-R 7 LA F FERMIINLTWAS, 100
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DEHEHETAE Fig.2, Table 3DTELTH3.

Table 3 Effect of dipping in water on the nucleotides of dried Shii-take, dried at 60°C.

Sample Frac. B |5-AMP|5’-UMP} 5’-GMP| ADP | ATP

Dried UV 260 89.37 13.64 | 9.14 9.32 | 48.17 trace
umole/g dry wt. 1.42 | 1.33 1.16 5.26

Dipped in water of 30°C | UV 260 74.32 8,10 7.78 | 12.91| 9.03| trace
pmole/g dry wit. 1,03 1.42 2.30 1.16

Dipped in water of 70°C UV 260 129.32 11.75 | 6.53 20.03 | 25.09'| trace
amole/g dry wt. 2.30| 1.82 4.39 4.66

MRBOE A 24 EBUDEBICT 570D 0°CTHRBLULEROE Y 4 24 &2hx 30°C
742 70°C THEAKLAbDOZEETEE 30°CHKTIE ADP BEBA L b Thiissd 5~
JUZAFIFBEBRLTHS. 70°C Tk ADP QEBREBREBLALEDINMNE-RIVAFF
BELIERELTVRCESEDON.. TORRE L TESTFERTND S RNA OB EKR
ERLTWEEEZONZDTEYA 24, 60°C #BEK, 60°C #4R 1 £ 4 % 70°C 304381k
L7 b DIDWTERANGH:, RNA S ERBRS OAE, MiETE -1,

3. BEREVAITOKRUICHESIEEMSDEL

4 &%, 60°C 8i2E®%, 70°C 308K %ED Y 4 £ 41D T Schmidt-Thanhauser & T
BBAFETE - 1c#R Table 4 D& TH 5.

Table 4 Content of phosphorus in some fractions of fresh and dried Shii-take.

Sample Phosphorus umole/g dry wt. of material
Total phosphorus |  ACid-soluble RNA fraction

Fresh shii-take 175.0 62.5 22.3
Dried shii-take, dried at 60°C 174.1 63.4 17.8
Dried shii-take, heated in water
at 70°C for 30 min ; in solid 147.7 59.5 13.3
Dried shii-take, heated in water 27.8
at 70°C for 30min ; in liquid :

60°C HIREHED VA 25 T3 #D RNA Biz&v 4 245D RNA 024 iEP L, 7 60°C %

BYA25%70°C THARKLALOTRMWKIZED LT EEEBDL., LT 4 25084
ATP 2o DHR#E37: RNA Lo DABMHIIERIAEDERLNE. C0X > HELICEERES
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WHEZ COERY 4 27 ickiF b ATP-ADP-AMP-77/ v vD%{t: RNA OSEOR
AREBRSERERN FTRERLTE ZAONZDTERNIICEY S 2k b HERELZBULT
RNase, PDase, PMase /EiE%RIEL 7.

HiE L FEEic RNase, PMase Eitid pH 4.5 T PDase &z pH 7.5 TRIEL-HERIZ
Table 5,6, TOZTEL TH 5.

Table 5 RNase activity of the crude extracts of dried Shii-take.

RNase Protein Specific activity

Sample (unit) (mg) (unit/mg protein)
Fresh 1400 32.9 42.5
Dried, at 60°C 918 43.2 21.2
Dried, at 80°C 712 66.7 13.6
Dried, at 100°C 315 40.2 7.8

Table 6 PDase activity of the crude extracts of dried Shii-take,

PDase Protein Specific activity

Sample (unit) (mg) (unit/mg protein)
Fresh 640 32.9 19.4
Dried, at 60°C 374 43.2 8.6
Dried, at 80°C 342 66.7 5.1
Dried, at 100°C 18 40.2 0.4

Table 7 PMase activity of the crude extracts of dried Shii-take.

PMase Protein Specific activity
Sample (unit) (mg) (unit/mg protein)
Fresh 31,000 32.9 942.4
Dried, at 60°C 27,800 43.2 640
Dried, at 80°C 21,510 66.7 323
Dried, at 166°C 590 40.2 15

LROMG TRERMRBEROTHICHEERZEY Oz, RNase EHTIR 60°C RV 1 24
THLICEESET L3/ 100°C TR BEOTHESED Shi:. PMase FEiETiE 60°C BB T
HBICEEMBETL 100°C TRIZEAEBEEREDNL. COXHIR0°CERI1 24 TRE
HERBEHTINBCEND ATP © RNA BSBRICE DRI NS TEESELZ ON S, B RNA
It LT RNase RARER IR ABIIBOLTHEL:T&E{ 5-GMP, 5-AMP, 5'-
UMP, 5-CMP HERTZCEMBHONE, CZTlE ATP kT 21/EB44 3 - HDICERD
ATP It U CTHEBREZ{ER & ¥, CORELRHR Fig.30Z L TH 5.

BB G (pH5.0) T 37T°C LRSI €T/ 0257 4 — %7135 & Fig 4o &K
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FBICLBNTT 9 Y 2 v— LADAEEROBIFNT R 7 LA F FBREMAT A EERE LB
1 8y OBERERP T T OBKS, HicEBsobhik.

BRI T2 ATP #4 24 T 2.36 smole/g dry wt. 725 60°C B A & & TIEHEE
&Y ADP, -7 v F FEBHEMLA. UL 100°C #BOEE ATP HHESA 25T
2.36 #mole/g dry wt. »LEEHE 1.25 smole/g dry wt. EBEL TS, ¥4 ADP, 5- 3%
JVAFFETRPZTVDRERER L ~7. —F RNA OoHBRERDIC, &£v4 25T 22.3
zmole/g dry wt. 225 17.8 2mole/g dry wt. 3 TREAPL TS, 2D LI VEROBELET
LTv4 245 ® pH 36.0~6.20HHIcH Y RNase, PMase OFERICHFEORIEIL S » 779
KAEBECEZHDEEZLS,

BUKPIZHE LTI 30°C THEHAKDE S ADP i3 5.26 #mole/g dry wt. 5 1.16 #zmole/g dry
wt. EBAULTVEN 6-R7LvAF FRBIBIBLAL EMMEP o1z, 70°C THEADOEATE
ADP 12 4.66 #mole/g dry wt. EFRAE TN 5'- X7 LA F FET b B 5-GMP, 5'-
AMP, 5-UMP, 5-CMP 13 60°C %RBEHITEHNT 2~ 3 {ERE 70°C T304k L 7277 84
MUTW, COZLRBEERY TRE L MAMIPOLELE XS HLF 250 THY ZOER
EOWTHHNBOLRETIB T IOMEYTHBEEIONS, THDLLUA 25 ABTEPTCR
2RI VAV FRYBBRPSDAMBEARTH B, BRIV 27 ICHBVTEBBRIREEELEOR
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B ABATFEETEDE RNA OFEMRY-R 7 L F FENOFRLEZ 5N 5. Kronman
D RARERIIC BN TS BEEAMEERISEAT 3 T D0 TR TV S, EFF O RERS
ERHEROL S ICHBT A OB TIIERT 28 60°C BEETLEAL TOBRSEFEL
BREVEHOEABECHREILDLEEL TS,

B S

B4 25 BEERDICOHBRSICH BRI DOEMNBDONEBEKICL>TRZ LA F Fil
BROEMABLY—BRE Oz EBEDLII.

#iethTiz 60°C T ATP 1384 L ADP, 480D 5- 27 LA F FasEmLs. 100°C TR
ATP #8 1.78 #mole/g dry wt. LBELTWAM ADP4EOR 7 LA F Fiddx DR/ H
o7, 60°C TEEBLI-V A 27 OBEKICEWTIZ 30°C 304#KT ADP #3 2.26 #mole/g dry
wt. 5 1.16 zmole/g dry wt. EBRALTVBHMNR 7 LA F FRHZ VEMRIEER -7/, 70°C
038K T ADP iz b T Mo LAM4ED 5-X 7 LA F Fdisbb 5-GMP, 5-AMP,
5-UMP, 5-CMP #ZLHi L7z, &8 (60°C) ¥4 24 TD RNase, PDase, PMase @&#:i3H

LI E T L. =7 100°C i3 RNase E#12# %6 2 TET LEEL T34 PDase, PMase

EHIZIZEATEE L. SBEEN60°C BETCITEbN, T0°CRETHEKING &I 5 -
GMP %5 5DR 7 L AF FOERMELLERRSE L TR EEBRETECLETHAD.
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