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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS - ][
DISTRIBUTION OF 5 -NUCLEOTIDES IN EDIBLE MUSHROOMS

Wataru Hashida, Takenori Mouri, and Iwao Shiga

Fractions of 5-nucleotides in boiled extracts of 10 kinds of mushrooms, i. e., Psalliota
bisporus, Lentinus edodes (Shii-take), Tricholoma matsuiake (Matsutake) etc. were separated
and analysed by means of ion exchange chromatography on a Dowex 1X8 column (formate
form). Four fractions of raw Leatinus edodes 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 T.matsutake, eic,

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-nucleo-
tide 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)
~UMP: uridinc-5'-mono phosphate (5-uridylic acid)
5 IMP: inosine-5'-mono phosphate (5'-inosinic acid)
5'-GMP: guanosine-5-mono phasphate (5'-guanylic acid)
R N A: ribonucleic acid
D N A: desoxyribonucleic acid
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Fig. 1 Ultraviolet absorption spectra

of boiled extracts of Shii-take
(Lentinus edodes) and mush-
room (Psalliota bisporus).
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Fig. 2. Chromatogram of boiled extract of raw mushrooms (P. &isporus).
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Fig. 3. Chromatogram of perchloric acid-extracied solution
of raw mushroom (P. bisporus) A pattern of

authentic 5--nucleotides is put upon that of raw

mushroom.
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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'-hucleotide
in extracts of dried L. edodes by several methods. Concentration in

Erole per g dry weight.

Extraction 5'-CMP ) 5-AMP i 5-UMP 5-IMP ‘ 5'-GMP
Boiling water 1.58 2.28 l 3.62 0 ‘ 3.96
5%-Perchloric acid trace l 0.66 i 0.64 0 0.67
0.1N-HzS0;4 ” ‘ 1.00 l‘ 0.99 0 l 1.79
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Table 2. 5-Nucleotide content of boiled extracts of Shii-take (Lentinus edodes).

} A
jEraction 51 CMP |5-AMP|5'-UMP|5'-IMP | 5-GMP
|

' distribution of UV = S~ 3T e B o e

Raw [ . . . . .
Shii~take £mole/g material gig~ 8g§~ g%~ 0 23:1)~
(4 samples) - . ' -

“mole/g dry wt. (mean) | 0.91 1.58 1.16 0 1.93

- f

distribution of UVas® o T - N5 B2 R R 7ot
Dried . : P :
Shii-take . 1.4~| 2.0~ 2.8~ 3.4~

#mole/g material . . ; 0
(2 samples) | 1.6 3.4 3.2 3.6

#mole/g dry wi. (mean) | 1.72 | 3.08 | 3.43 0 4.04

-

applied on column
=

2.4 x>0 PNA 45

mixture of uridine, cytidine, uracil and guanosine etc.

L5 R LAFFAREDOHE
wy  L— A —EREOAEKELIFRES IR, BH—BERYRE L LTLEE &
T EMEE S, RNA-EE S, DNA-ESS  GREER L1,

* & of absorbancy at 260m# of each fraction to a total absorbancy of the sample which was

Table 3, Content of phosphorus in fractions of raw mushrooms (P. bisporus).

I Total ! Acid-soluble | RNA DNA
phosphorus ! fraction fraction fraction
#mole/g dry wt. 374 ‘ 295 ‘ 51 9
4 of each fraction to the !

total phesphorus (100) 60.2 13.6 2.3

Table 3 © RNA-BE1 RNA K434 IN-KOH r 37°C. 20 MHRE LCoMEH ahi-r 2
VA F FOMEEREG LA DTHLOT, ElEgMY S5limole DX 7 LAFFLHBRIN
TURLEALND., THCKH L T2 hh 5 B LB, GIHT55-X 2 vi 5 F(Table
4 BH) 13 5-AMP »° 3.4 2tmole, 5-UMP 2.0 #mole T 5-GMP (3 EMBTHE M SR 2 ES

Table 4, Content of 3-nucleotide extracted with boiling water from raw
mushroom (P. bisporus).

| Fraction | o cmp ' "“AMP | 52UMP | 5-IMP | 5-GMP
. | I o
distribution of UVag™ 18.3 0.9 ‘ 4.3 2.1 0 1.2
£mole/g material trace 0.325 0.196 ‘ 0 trace
“molefg dry wit. # 3.35 2.02 : 0 4
: : [

applied on column

% mixture of uridine, cytidine, uracil and guanosine etc.
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Fig. 5. Chromatogram of boiled extract of llatsutake (Lactarius
hatsudake).
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Fig. 6. Chromatogram of boiled extract of Matsu-take
(Tricholoma matsutake).
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Table 5. Amounts of individual 5nucleotide in boiled extracts of several
kinds of mushrooms. Concentration in #mole per g dry weight.

Mushrooms 5-CMP ’ 5--AMP 5-UMP 5--IMP 5-GMP
o i
Enoki-take (Flammulina velutipes) 0.28 ‘ 1.95 0.65 0 1.60
Matsu-take (Tricholoma matsutake) 1.10 : 2.86 2.01 0 1.78
Yanagimatsu—take (Agrcl;cljjfzihacea) | 113 2.60 - 0.73 0 | 0.96
Shooro* (Rhizopogon rubescens) 0.13 ‘ 0.46 0.21 0 0.16
Hatsu~take (Lactarius hatsudake) 0.23 !\ 1.48 1.28 0 1.60
Shimezi (Lyophyllum aggregatum) | 0.68 i 3.38 3.28 0 4.35
Hira-take™F (Pleurotus ostreatus) ! 0.07 | 0.61 0.42 | 0 ‘ 0.36

P

# Shooro was extracted with perchloric acid
=* Concentration in #mole/g raw Hira--take
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BHULELLDHA 5-R 7 LFAF FEI S -7, HBHBERLESIICHEB LTy v —

AOMBMEBRT 5- 2 7 LAF FEXBNTA s R LB CHS. AHTIIRHKEVD
BHIVELLTEHLBICY 7.

X0 TIE 5-GMP, 5-AMP, 5-CMP, 5-UMP ® 4 0 5- % 7 L5 FaW5ERNC RS
nips, 5 IMP L0 2% 3“2 LA FFRELASRGHE Wb o, ¥/, Y v v —
AK@5CMPe;&GMPmaaAEﬁwbn&mqt.ﬁ%ﬁ@%§%vmW,5UMPﬁI
BRI/ VvAFFTHh- ol LT, SOZETERZ LA FF o 22~ VICHYUOEENE
Bhnts, 1, ERMEYHCHEET AL, 5-AMP i34 Ly 72T 0.62~0.874 mole,
N TILARS 0.052mole THhoio. 20 THEFERAOHINERD 5% R 7 vt F FHEH Ukl
HEnsinrELLND

3m;¢nﬁ§®5ﬁxavﬁérﬁomﬁtbr,¢%6ﬁ%tvtﬁo%ﬁﬁﬁ?&@mﬁ
PABELELOTHAD LHERL T VD, BB ~ o v b — A B SR LT BT,
RNA #@a, #% 5- 27 v+ 5 FVEOENBREMSKR LY, BHLER ISR 27145 VE
it RNA 0f 1/10, BiEBEES (EEEMssk, 02 TOERC DL Ti2 Bergkvist 5
B) 0% 1/40 ¥l -7, RNA ¥—F 55 Lice LTCh, HHE 5-x 7 vaF FifcHE
GRET AbIT, BLE» b, A THERGOGBROTREENEL RS,

— 241 —




= 5]

o= (P, bisporus), L\ iz (Lemtinus edodes), ¥ 7=t (Tricholoma matsu-
take) 7o EI0EOAMR 3 o ZHER RIS L TAMEENRIEL S 5- R 7 LA F VEO SN L
B, 3“7 LA F FOFERIY Dowex IX8 #HS3AHWT L2 r= 257110 o1,

T YL A= ABEIELGRTER LEOK 2 0fS OREYfTeLs, 5-AMP, 5-UMP s
oL kI i onbicimA € 5-CMP, 5°GMP DfFEEYHEL:. s E8TiEzh
HA4ED 5- 7 LA F FHAKEERCED b, 5- IMP k8 2, 3-X 7 vAF PRI LA
R ahieh - 1.

F L7 TR B Lo X 25 100°C CHEMTHENSRGEERE T /G THlith 7
BHEE DL 2 ~8 &G o1 £, LGP OELILLDLEDL 0 ~EXYHX¥H T
BT G LR EDBEDH2ERTH I, 3D OWEE 5~ % 7 v 7 V BILEEN
LEEAND LHMCELY, FRTLEO-Z0 RNA 0f 1/10 S @ ¥ v 2280 bl

CEELASTINT 0)@1&“ Fubi s 5-CMP 12 Lw b (Lyophyllum aggregatum) |, F2120F, (it

Dt2F (Lacrarins hatsudake) Hich HGEh, RH X0 RO E®RKGF EFEA LR S.
L) UoBSitEhiEdd 0.16% L.
L BDILES, BYRHIE 2 Rl AR RHR L, ERYANSh s EEEYE S
RAFRTEERASEOT 2, 20 FRCH ) SO sERBUIRRT WL T FHEL ¥
7.

AFIIMABTEE A AT IFERKRETRELL.

X ik

1) e &4k, 30, 787 (1950)
9) Bergkvist, R.: Acta Chem. Scand., 12, 364, 1549, 1554 (1958)
3) Bl B{b, 35, 583, 686 (1961)
4y chg, Gt SRR, BEE :4&{b, 35, 797, 803 (1961)
AL, &M, hE, i BEKEMES, W (1961)
5) #M, ©H, £AE BN, FE:EEITE 41, 420 (1963)
6) A A EORAEBERKE (1957)
#E A REEEKE (1929)
7) Schmidt, G., Thannhauser, S. J.: .J. Biol. Chem., 161, 83 (1945)
8) Volkin, E., Cohn, W. E.: Methods of Biochemical Analysis 1, 287 (1954)
9) =i, HEt: B RAH. B% 6 486 (1961)
10) Kuroiwa, Y., Horie, Y: Bull. Agr. Chem. Sac., 19, 35 (1955)
11)  $5A: 44kt 35, 737 (1963)

— 242 —



