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STUDIES ON NUCLEIC ACID RELATED SUBSTANCES IN FOODSTUFFS.~V.

CHANGES OF NUCLEIC ACID RELATED SUBSTANCES DURING
THE PROCESSING OF EDIBLE MUSHROOMS. 11

Takenori Mouri, Wataru Hashida, and Iwao Shiga

Supposing that the increase of 5 -nucleotides during boiling process of mushrooms was due
to the breakdown of mushroom ribonucleic acid (RNA), we investigated the changes of RNA,
perchloric acid (PCA) soluble fraction, and total phosphorus, during boiling in water, and the
accumulation of 3~ or 5-nucleotide in buffered solutions of various pH.

As a result of boiling, RNA fraction in the solid part of Shii-take (Lentinus edodes) was
considerably decreased and a total of phosphorus compound was increased in boiled extract.
The base ratio of Shii-take RNA was almost equal whether Shii-take was boiled or not. 5
Nucleotides were accumulated at pH6~9 and 3"-nucleotides at pH4. At pH6 (natural condition
of boiling), the degradation of RNA and the accumulation of 5-nucleotides was observed.
The latter was a mixture of four kinds of nucieotides which were the members of Shii-take
RNA. In the case of P. bisporus, the increase of 5-nuclectides due to RNA decomposition
was relatively small. Also it was recognized that the crude extract of Shii-take degraded the
yeast RNA and accumulated a mixture of 5-nucleotides. We assume that the formation of
5-GMP (it is called the taste of Shii-take) and other 5-nuclectide during boiling process is

due to the activity of the RNA-decomposing enzyme system.
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RNA: ribonucleic acid ATP: adenosine triphosphate
ADP: adenosine diphosphate DNA: desoxyribonucleic acid
AMP: adenosine monophosphate CMP: cytidine monophosphate
UMP: uridine monophosphate GMP: guanosine monophosphate
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Table [. Content of phosphorus in some fractions of raw_mushroom and boiled mushroom

(P. bisporus.)

- I

Phosphorus #* mole/g dry wt. of material
Boiling condition Total  [Acid-soluble] ~RNA DNA
phosphorus fractio’n‘ fraction fraction
Before boiling, in solid 391 188 50 2.2
100°C, 3 min After boiling, in solid 299 152 38 1.1
After boiling, in liquid 82
Before boiling, in solid 485 223 45 3.8
70°C, 30 min After boiling, in solid 263 108 33 3.8
After boiling, in liquid 168
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Table [[. Content of phosphorus in some fractions of raw Shii-take and boiled Shii-take
(Lentinus edodes.)

- . : Phosphorus # mole/g dry wt. of material
Boiling condition ~ Total Acid-soluble ~ RNA —7" DNA
| phosphorus fraction fraction ~ fraction _
Before boiling, in solid 113 74 16 2.9
100°C, 3 min After boiling, in solid 87 30 9 1.4
After boiling, in liquid 40 !\ |
Before boiling, in solid 1 167 121 ‘ 18 3.8
70°C, 30 min After boiling, in solid | 140 41 8 3.3
After boiling, in liquid ‘ 24 r
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Table 3. Molar ratio of alkaline digest of mushroom.

Sample | \ CMP ] AMP | UMP | GMP
# mole/g dry wt. 8.2 8.8 8.9 | 6.2
Raw mushroom . ,
Molar ratio 0.93 | 1.00 1.00 | 0.70
| # mole/g dry wi. 8.0 i 8.3 8.7 | 6.0
Boiled mushroom ’ ;
‘ Molar ratio 0.95 | 1.00 1.00 | 0.73

molar ratio: AMP-=1.00

Table 4. Molar ratio of alkaline digest of Shii-take.

Sample i cMP AMP uMP GMP
! # mole/g dry wt. 6.27 7.58 8.58 6.07
Raw Shii-take
Molar ratio 0.83 1.00 1.16 0.80
) 7 mole/g dry wt: 1.82 1.82 1.77 1.87
Boiled Shii-take
Motar ratio . 1.00 1.00 0.97 1.03

molar ratioc: AMP=1.00
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Table 5. Autolysation of shii-take and formation of 5~ and 3/-nucleotide at various pH.

pH UVes/100mg 5'-Nucleotide 3'~-Nucleotide
Buffer solution _—
' Initial | Final dry wt. # mole/g dry wt. | # mole/g dry wt.
3.0 3.6 65.5 | 0.96 ‘ 1.01
4.0 | 41 64.7 ‘; 0.47 1.74
Acetate 5.0 5.0 60.8 ' 1.89
6.0 , 6.0 58.0 1.74 ; trace
7.0 6.6 55.3 ‘ 1.71 ‘ ”
7.0 6.6 61.4 0.75 0
. . 8.0 7.7 64.4 5.82 0
Tris—aminomethane
9.0 8.7 72.5 5.29 trace
10.0 9.3 64.1 1.93 0

Table 6. Autolysation of mushrooms and formation of 5'- and 3'-nuclectide at various pH.

pH I UVa1/100mg 5'-Nucleotide 3'-Nucleotide
Buffer solution “——-—
\ Initial ' Final dry wt. # mole/g dry wt. | # mole/g dry wt.
[ 30! 37 90 1 5.36 2.93
4.0 | a1 102 ‘ 3.07 4.52
Acetate 5.0 5.1 135 1 3.58 4.01
6.0 6.0 148 5.42 ‘ 1.93
7.0 6.8 | 154 | 8.52 : 0.81 )
7.0 6.7 149 7.31 - 1.69
. . | 8.0 7.7 180 18.3 0
Tris-aminomethane
9.0 8.8 172 21,1 0
10.0 9.3 157 15.4 0
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Fig. 3. Chromatogram of auiolysates of Fig. 4. Chromatogram of autolysates of
mushroom homogenate. Shii-take homogenate.
Table 7. Contents of nucleotide and related substances in the autolysates of Shii-take and
mushroom homogenate at pH 8.0.
Sumple A | B |5-CMP|35-AMP 5-UMP 5-GMP| ATP
:Distribution of UV (%) 33.88  3.89 l 0.68 : 22.94 8.04 9.49 2.42
Mushroom ‘ ) [
1 mole/g dry wt. 0.73 | 11.20 4.10 5.23
Distribution of UV (%) 41.40 | 5.10 - 8.10 14.90 9.30 10.6 5.25
Shii-take | ; 1
i # molefg dry wt. | 7.00 5.55 5.02 4.30 |
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A & DR RN LT 260 ma ORIUEHIE Uiz, T O T Table 8 iR L.
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Table 8. Degradation of yeast RNA with Shii-take or mushroom extract.

Shii-take Mushroom
Buffer - pl UVaiy/100mg dry wi. UVa3/100mg dry wt.
3.0 | 530 100
4.0 | 805 95
Acetate 5.0 | 505 145
6.0 165 145
7.0 160 140
7.0 | 145 140
8.0 105 140
Tris-aminomethane _
9.0 95 110
10.0 57 130
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