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Studies on Nucleic Acid Related Substances in Foodstuffs
(II) Distribution of 5-Nucleotides in Edible Mushrooms

Wataru Hashida, Takenori Mouri, Iwao Shiga

(Toyo Junior College of Food Technology, Kawanishi City, Hyogo)
Shiro Teramota
(Dept. Ferment. Techn., Facult. Engin., Osaka Univ.)

Fractions of 5-nucleotides in boiled extracts of 10 kinds of mushrooms, i. e.,
Psalliota bisporus, Lentinus edodes (Shii-take), Tricholoma matsutake (Matsutake) etc.
were separated and analysed by means of lon exchange chromatography on a Dowex
1X8 column (formate form). Four fractions of raw Lentinus c¢dodes were identified as
5.cytidylic acid (5/-CMP), 5-adenylic acid (5-AMP), 5 -uridylic acid (5/-UMP) and
5.guanylic acid (5-GMP), and two of P. bisporus as 5-AMP and 5-UMP. 5-GMP,
which is called “a tasty component of dried Shii-take” was also found in boiled extracts
of Lyophyllum aggregatum (amounted to 0.15% on dry basis), Lactarius hatsudake,
and 7. matsutake, etc.

The level of 5 -nucleotides of dried L. edodes extracted with boiling water was higher
than that of 5’-nucleotides extracted with cold perchloric acid or sulfuric acid. The
amount of individual 5 -nucleotide of dried L. edodes was about two times as much as
that of 5-nucleotide of the raw sample, on a dry basis. The amount of 5-nucleotides in
some mushrooms was fairly more than found in vegetables. The amount of free
5 -nucleotide in mushrooms was no more than about one tenth of the amount of

ribonucleic acid in them.
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5'-AMP : adenosine-5-mono phosphate (5’-adenylic acid)
5.CMP : cytidine-5’-mono phosphate (5'-cytidylic acid)
5.UMP : uridine-5’-mono phosphate (5’-uridylic acid)

5 - IMP : inosine-5-mono phosphate (5'-inosinic acid)
5.GMP : guanosine-5’-mono phosphate (5’-guanylic acid)
R N A : ribonucleic acid

D N A : desoxyribonucleic acid
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Fig. 2. Chromatogram of boiled extract of raw mushroom (P. bisporus).
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Fig. 3. Chromatogram of perchloric acid-extracted solution
of raw mushroom ( P. bisporus) A pattern of
authentic 5-nucleotides is put upon that of raw
mushroom.

I Eluting solution
ojleldl e & | ® © ® |
3
1.0 % o
8 2 E
O Q <[ _l
(o) 3 f e}
o z o 0
w o = o
osq| 3|l © 2
0 - t
o 0 0
Ul
NAVAVL WANSSANYAY
50 100 . 150 200

Tube No.

Fig. 4. Chromatogram of boiled extract of raw Shii-take
(Lentinus edodes).
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Table 1. Comparison of extraction methods : Amounts of individual 5 -nucleotide
in extracts of dried L. edodes by several methods. Concentration in

pmole per g dry weight.

Extraction | 5.CMP L‘ 5.AMP y 5.UMP I’ 5.IMP 5-GMP

| \ |
Boiling water 1.58 2.28 3.62 !1 0 3.96
525-Perchloric acid trace 0. 66 0.64 t 0 0.67
0.IN-HLSO, tace | L0D ’ 0.99 ‘ 0 1.79

THE RN % 72l iﬁﬁﬁ’&’é?“ﬂlﬁﬁiﬁ'ﬂ%7571‘6C$*’\“’C I LB 5-GMP, 5-UMP, 5-AMP 7/ 2 ~
SESENGD 7. BRERFICT 2880 O RRTIA UiEr s LTIERA L.
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Table 2. 5’-Nucleotide content of boiled extracts of Shii-take (Lentinus edodes).

- . |
P%@F‘RCMP5AAMPEGUMPbAIMPstGMP
|
T 4 5. 3~ 1.5~ 7.5~ 3.4~ 5.1~
: * .
Raw distribution of UV 1.0 9 9 10.0 6.2 0 10.9
Shii-take . 0.28~| 0.62~| 0.41~ 0.51~
(4 samplesy | ele/g material 0.45 | 0,87 | 078 | 0 | 125
pmole/g dry wt. (mean) 0.91 1.58 1.16 0 1.93
b . 14.0~| 1.5~ 4.3~ 6.9~ | 10.5~
Dried distribution of UV a0 16. 3 23 78 8 4 0 | 10.9
Shii-take . Li~| 2.0~ 2.8~ a4
pmole/g material : : ) 0o |
(2 samples) /8 1.6 3.4 3.2 1 3.6
pmole/g dry wt. (mean) 1.72 3.08 3.43 ‘ 4.04

* 2 of absorbancy at 260mgu of each fraction to a total absorbancy of the sample which was applied on column

*F  mixture of uridine, cytidine, uracil and guanosine etc.

TOMREMR g MO THIKELT, 4BD 5 X7 4F FOEFN LW LI DIBAEDOR 2 (LBIC -
T LMoz, XOIKESBIEX 7V y FEXUBEEEROBEASYTH AH57 0D 260mpe WIIZDNT
2N T L HiS BOBATHET 2 LW LIciBadvEDEA LD b 8h - 7o, Tmm%@ﬁ+&ﬁm%mg
ExRRLTWVAS,
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Table 3. Content of phosphorus in fractions of raw mushrooms (P. bisporus).

Total | Acid- soluble | RNA | DNA
phosphorus g fraction ] {raction ‘ fraction
| |
pmole/g dry wt. 374 % 225 1‘ 51 ' 9
25 of each fraction to the | ]
total phosphorus (100) | 60. 2 ‘l 13.6 | 2.3
| ,

Table 3T RNA-Bii RNA K44 IN-KOH L37°C, 20BRIMEE L THMEH SN2 7 LA F FObE
ZEBELALDOTHLOT, LB g2 51 pmole DX 7 LA F FEDMKREINTLEEZ6MNEL. T
HFLT 20 Sl S EH LI THEE BT 5 5% 2 /LA 7§ (Table 4 BI) (3 5-AMP %5 3.4 4 mole.
5-UMP 2.0 pmole T 5-GMP.5-CMP REHBETH S/ O8] 2 54 LT HH L/ I0BIGRETL © L%
R

(5) HEDOSDIDS-ZIVvAF FE&E

HEOXDZDEMLUKICOWTED - 27V AF VREAN T L7 0= 17574 TLoAN B2kl
BLUEODRHID /0= M5 6300 Fig.5 5L Fig. 6 ITRTTELTHL, WD /< 75
LITHNT S, 5-AMP,5-UMP, 5-GMP O@i4 s BH &1, WKL B TH 55 5-CMP b RH s, %
fo. 8%/ R 7L F NEONICKEIEE - X 7 LA Y FORARAN,  5-GMP ORICARD OBO  poly

Table 4. Content of 5-nucleotide extracted with hoiling water from raw

mushroom (P. bisporus).

Fraction | 5.CMP | 5-AMP | 5.UMP | 5.IMP | 5-.GMP
distribution of UVg0* 18.3 0.9 4.3 2.1 0 1.2
pmole/g material trace 0. 325 0.196 0 trace
pmole/g dry wt. trace 3.35 2. 02 0 trace

* 94 of absorbancy at 260 mg of each fraction to a total absorbancy of the sample which was
applied on column

*##*  mixture of utidine, cytidine, uracil and guanosine etc.
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« Fig. 5. Chromatogram of hoiled extract of Hatsutake (Lactarius
hatsudake) .,
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Fig. 6. Chromatogram of boiled extract of Matsu-take
(Tricholoma matsutake).

Table 5. Amounts of individual 5-nuclectide in boiled extracts of several
kinds of mushrooms. Concentration in wmole per g dry weight.

Mushrooms 5.CMP 5-AMP 5.UMP 5. IMP 5'GMP
Enoki-take (Flammulina velutipes) 0.28 1.95 0. 65 0 1.60
Matsu-take (Tricholomma matsutake) 1.10 2. 86 2.01 0 1.78
Yanagimatsu-take (Agrocybe

cylindracea) 1.13 2.60 0.73 0 0.96
Shooro* (Rhizotogen rul escens) 0.13 0. 46 0.21 0 0.16
Hatsu-take (Lactarius hatsudake) 0.23 1.48 1.28 0 1. 60
Shimezi (Lyophyitum aggregatum) 0.68 3.38 3.28 0 4.35
Hira-take** (Pleurotus ostreatus) 0.07 0.61 0.42 0 0.36

*  Shooro was extracted with perchloric acid
*#  Concentration in gmole/g raw Hira-take
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X0 TR 5-GMP, 5-AMP, 5-CMP, 5. UMP D 4D 5-2 7 v A4 F MR EEIICRB E vt 5-
IMP k0 2, Yz 7145 FIZIBEASROHINE A -7, T, Ty Va—2ailid 57CMP & 5
GMP (313 & A SR S - 7. BREEEDOEA® 5-AMP, 5.UMP NEZEX 7 v A5 FTH e 2 L&
LT, EOCHETIIR IV S P 32— VITHYORENSEY G, T AR g MO THET 5 &,
5-AMP &34k L7147 0.62~0. 87p mole, FRSEMATII AN 0.05p mole TH ~ 7z, & DT TIHEREIADKI0
(g0 5-x 7 VAT FASHUREENL bOEEZL oML,

Epchofo Yoz /LT FEOBKE LT, \ES® FH LW OBREES TR L
- i\ DTHSD L.’Pﬁ:i'xfﬂi LT, /FLl%l'i’? v VoA V— LT ;( &L Lﬂ T%T&k’h‘m/\, RNA 1@1 j“ G%& 57-

% 7L F FREOBKIBERLAM Lical, BHLUBICE D X7 AT FEIZ RNA Ofy 1/10, EEFTEERES (
wm SHNTIZESACD, x D TOABICHOVTIE Bergkvist® BR) OML/40GBE ) 72, RNA 53—
SR LT LT, Wl 50 LA T FRICEANIET ADIT, BNEEDL S b, & FEEERST DR
DFERIENFEZ S5,

= #

= o ¥ ab— 2 (P bisporus), Lttt (Lentinus edodes), $ 211t (Tricholoma matsutake) 73 24
0BOAM 20 CEANRIC UTREBUENE,N S -2 7 v F VHEOSHEEZ Lo, - 7145 O
FEIT Dowex IX8 2BHIA AT L uw b 77 4ITKTC.

%y VA= aBRUE LI EE LEO XA DESOREESTY,  5-AMP, 5-UMP HkULinicid
TR INSICmMAT 5-CMP,5-GMP OBFEEZHREL. —RICEDCETRINGAFED -7 L4 F F
PEBINCEED B2, 5 IMP BT 2, 3R 7L A F FRIZEAEROHEINGE 5 72,

W LA 7o TR A LR L Ac & 2 A 100°C TR iR i R B SRR £ 7o 3Pk TR U 2L D b 2
~3W§ﬁ%ﬁat.§t,bwtﬁﬁﬁbtémL¢@%®?#¢%%§¥@T&@¢7L#bt Al
BEDKSERTH ~ 7. ¥l 5-x A F FHRERBREE B L LHEMICEOD, 2 ThEN
@RNA@%Vm%KE§@WF}#Mbef

W LN OER” b s 5-GMP 3 L U (Lyophyllum aggregatum), EDi2tf, 3D/t (Larz‘a-
rius hatsudake) HWCHROHEN, BAZOCICHBOERESEEZLOSNL, LO LOBSEREHEHD
15261 CE L7e,

BOICES, RO E R - 7oA EPREL, RTINS MBS - 1 RAERITESEX &0O
e, B& U‘Ts I E R R RIS LT RS AL T
ARG IAFIST AR B AR T e RS THREL .
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