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Biochemical Characteristics of Some Edible Mushrooms

Nobuyuki KIUCHI

Summary

Twenty-two biochemical characteristics were examined with 7 mushrooms, Pleurofus ostreatus.
Pleurotus salmoneostramineus, Lentinus edodes, Lentinus lepideus, Strobilwrus ohshimae, Agrocybe cylin-
dracea and Pholiota nameko, with a view to using a selective technique of fusants after protoplast fu-
sion treatment.

When MY G + C P medium by way of a basal medium was used, it became clear that many
biochemical reactions were almost all stable. The diversity of each strains, between monokaryons
and dikaryons or parents and regenerated strains derived from protoplasts, was not detected in
many properties, respectively. Further, the influence of incubation periods against these reactions
was not observed.

Whereat, the utitization of different nature of biochemical reactions was further studied. The re-.
sults showed that these biochemical characteristics may be able to use as marker for the selection of

fusants.
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Table 1. Origin of strains used in this study.

Species No. Strain History
Pleurctus ostre:t.s KY Cultivated strain Unkown
KNW Ditto Dite
Pleurotus sulmoncostrimineus 7016 Wild strain Isaluted [rom « fruit body develuped on a living tree
Lentisus cdodes 465 Cultivated strain Isolated from u fruit body developrd on a bed-log
4H-1 Dirs Ditte
91 Wild strain Isulated from o fruit body developrd on a dead jog
700! Ditn D
7053 Ditte Di
7067 Dittc Ditto
365-R-1 Regerecated strasn Derived from protopiazss 1463

165-R-2

7067-17

~ux feprdeus A-lE
15

6001

HOD2

6004

£006

7001

6001-M.3

6001-M-4

Strobilurus ohshemae 6035
Agrocybe cylindricia 2682

3920
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Prolinte nameko

1Dikarvon)
Ditte
Mor.okaryon
Wild strain
Ditto
Dirte
Diuo
Ditta
Ditn
Di:to
Regenerted strain
iMonokarvon'
Ditse
Vild strain
Ditto
Ditte
Diten
Ditn
Ditn
Ditto
Ditte
Ditte
Regeonerated strain
‘Dikaryon:
Diue
Ditw
Dittn
Ditie
Ditn

Mouokarvim

Regsrerated strain
Menakaryon
Dito
Ditte
Ditto
Ditto
Ditte

Culiivared strain

Isolated from .

wle spore (TH6TY

Isoluted from n fruit bady developed on a dezd troe

Dine
Dine
Ditre
Ditwe
Ditte
Ditte

Derivid from protoplas = 60011

Ditte

lsolated from spores of a fruit body developed or: 2
{soiaied from a fruit body developed on a living tree

Dire
Ditta
Dite
Dine
Dite
Dizto
Ditto

Derived from protoplss:s {3420

Dito
Ditto
Itino
Nitto
Liieen

ed from . singls spore {32201

Ditto

Derived from proweplzs:s (2-2)

Ditto
Ditto

Do rivid from protuplasts (2-5¢

biuve
Ditra

dead branch

Obtuired from Fukushims Prefectura) Fores: Experiment

Station

Table 2. Principle reagenis used in this study.

Reagent

Manufacture

Polato dextrose agar
Malt extract

Yeast extract
Sanper]! CP

Benlate
Fradiomycin sulfate
Streptomyein sulfate
Pyrocatechol

Guaiac gum

Indoxy| acetate

Acrtylthiocholine iodine

Suluble starct
p-Nitroplieny

N.
(dx)ndroch!or de)
Py l‘ogallol
Cuffeic acid
Gelatin
Tributyerin
Tannic acid
DNA agar
Ferulic acid
Cinchonidine
Rutin
Vanillin

-a-D-gnlactopy ranoside
itrophenyl-a-D-glucapyranoside
itrophenyl-8-D-glucopyranoside
*lrophen\‘l phosphate (disodium salt)
N'-Tetramethyl-p-phenyiendiamine

Kyokuto Seiyaku Co.
Nifeo Laboratoriexs

itto
Sanyokokusaku Pulp Co.
Du Pont Co.

Wako Pure Chemical Indust.Ltd.

Meiji Seika Kaisha Lid.

Wako Pure Chemical Indst..Ltd.

Ditto
Ditto
Ditto
Ditto
Tokyo Kasei Kogyo Co..L.1d.
Ditte

Ditto
Wako Pure Chemical Indse. Lid.

Dirtt
Kosao Chemxcal Co.lad.
Sigma Chemical Co.

Wako Pure Chemical Indst.l.

Ditto
Ditto
Nissui Seiyaku Co.
Tokyo Kasei Kogvo Co..Ltd.

td.

Wako Pure Chemical Indst..L:id.

Ditto
Ditto
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Table 3. Relation among inoculum media, reaction media and biochemical reactions.

Character

Lentinus edodes

Lentinus lepideus

Agrocybe cylindracea

Pholiota nameko

Dikaryon Monokaryon

Dikarvon

Dikaryon Monokaryon

Dikaryon

Inoculum medium

MYG*PDA** MYG PDA

MYG PDA

MYG PDA MYG PDA

MYG PDA

Cetecholeoxidase
Gum guaiac
L.actophenol

Esterase (fluoride stable)

Cholinesterase
a-Galactosidase
¢-Glucosidase
R-Glucosidase

Acid phosphatase
(fluoride stable)
Alkaline phosphatase
Cytochrome oxidase

Peroxidase (cyanide stable)

MYG*
PDA**
MYG
PDA
MYG
PDA
MYG
PDA

Caffcic acid
Lipase
Tannic acid
Ferulic acid
Cinchonidine

Rutin
Vanillin

+
+

.'l-

Moo+ M+

+

o

.‘.

.'.

+H 4+

+ +H

+ o+ +

+

A R

+

+

+

W+t |

R R i T I A

+ o+t

FH A+ H 4

+ 1

-+
-+

[ H o+ +++

-+

I+ + H

H

Wod o+l

I+ 1

1
+
4
<+

R R

O A O S A S A A

R R R R R E R
R R

o

++

FHAFF A
R R 2k ke E I A

+ +
+ +

*MYG+0.4% Sanper] CP. **PDA+1% Malt extract, + :Positive reaction. — : Negative reaction,

Table 4.

Biochemical characteristics of seven edible mushrooms.

= : Not ¢lear

Character

Pleurotus
ostreatus

Pleurotus
salmoneo-
stramineus

Lentinus

edodes

Lentinus

lepideus

Strobilurus
ohshimae

Agrocybe
cylindracen

Pholiota
nameks

Catecholeoxidase
Gum guaiac
Lactopheno!
Esterase (fluoride
stable)
Cholinesterase
Starch (soluble)
a-Galactosidase
a-Glucosidase
B-Glucosidase
Acid phosphatase
(fluoride stable)
Alkaline phosphatase
Cytochrome oxidase

Peroxidase (cyanide stable)

Caffeic acid
Gelatinase

Lipase

Tannic acid
Deoxyribonuclease
Ferulic acid
Cinchonidine
Rutin

Vanillin

-+

-+

I K+

+

A+t

++

+
-+

|

R R

+ +

+
+

+

R LY

+ 41+

B+ 44+ 4+

+

o+ + 101

- +
+

+

I+ 4+ 1 |
[ + [

+
+

Al ++ 4+
L+ +++++++

+ 4+

+
+

FE b

++

Signs are the same as Table 3.
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Table 5. Suability of biochemical reactions of regenerated mycelia from protoplasts.
Lentinus Lentinus Agrocybe
edodes lepideus cylindracea
Character - :
Parent  Dikaryvon Parent  Monokarvon Parent Dikarvon Monokaryor
(2) 21 16) i6)
Catecholeoxidase -+ + - - + + +
Gum guaiac + + - -~ + + +
Lactophenol - -~ - - - - -
Esterase (fluoride + - _ _ _ _ _
stable)
Choiinesterase - - - - - - -
Stiarch (soluble) + + + + + + +
a-Galactosidase + + + + - - -
a-Glucosidase + T + + -~ - -
2-Glucosidase + + + + + + +
Acid phosphatase
(fluoride stable) * * * * - - -
Alkaline phosphatase - - x * + + +
Cytochrome oxidase + + - - + -+ +
Peroxidase {eyanide
+ + + + + + +
stable)
Caffeic acid + + — - + + +
Gelatinase - - — - + + +
Lipase + + + + + + +
Tannic acid -+ + - - + + +
Deoxyribonuclease + + + + + + +
Ferulic acid + + - - + -+ +
Cinchonidine - - - - - - -
Rutin + + ~ - -+ + +
Vanillin + + - - + + +

Signs are the sume ax Table 3.
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Table 6. Relation between incubation periods and biochemical reactions.

Lentinus edodes Lentinus lepideus Agrocybe cylindracea  Pholiota nemeko

Character Incubation period (day)

~1
—
13
—
o
—
(-]

1012 0 12 10

-1

+

b+ [~
+
+ o+

7
Catecholeoxidase + + + - - - +
o+ o+ - - - + o+
Lactopheno! - - = S — - - - -
F.sterase (fluoride
stable)
Cholinesterase -
Starch (soluble)
a-Galaciosidase

+ +

Gum guaiac

+
+
[

[

[

[

[

[
+
+
+

+

|
|
|
|
|
|
|
!
|

a-Gulucosidase
A-Gulucosidase

+ o+ 4+
+ o+ o+

L L
+ W+ o+
o+ B+t

Acid phosphatase
(fluoride stable)
Alkaline phosphatase
Cytochrome oxidase

H,

+

+
|
)
i
f
|
|

R
4
+
+
4
+
+

.'I.

+
+
H
HA

-+

Peroxidase (cyanide
stable)
Caffeic acid

.l
4
+ o4+
+
+
+
+
+ 4+ o+
+ o+ o+

-+

4
-+

Gelatinase - -
Lipase
Tannic acid

¥+
+ o+
b+ 4+
4
+
+
1
n

Deoxyribonuclease - -
Ferulic acid
Cinchonidine -
Rutin

Vanillin

[

[

1

i
R S
A T
+ A+ o+ k4
4k
o+
bk

n

+

+
|
|
|

|
!
!
)
i
J
|
!
|
|
!

+ 4+
+
|
!
[
+

*

+
+ 4
|
!
|
4
+ +
+ o+
+ o+
+ +
+

+

Signs are the rame as Tzble 3.

Table 7. Stability of biochemical reactions in the strains.

Character Lenum:g‘edodes Lent:nufsfeptdeus .4grocybe(§_;/lmdracea

Gatecholeoxidase + d +
Gum guaiac + - +
Lactophenol - - -

Esterase (fluoride stable) +

Cholinesterase
Starch (soluble!
o-Galactosidase

.b. +
+
+

+ +
|

a-Glucosidase

+
+
+

B-Glucosidase

-

Acid phosphatase (fluoride stable}

[
H

Alkaline phosphatase
Cytochrome oxidase
Peroxidase {cyvanide stable)
Caffeic acid

Gelatinase - -
Lipase

+ o+ o+
|

1.
+

Tannic acid
Deoxyribonuclease
Ferulic acid
Cinchonidine
Rutin

St

i+ a + -
] o
|

+
[
4+

Vanillin + -

d:Different reaction in ths strains, Other signs are the same as Table 3.
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Explanation of plate
Figs. 1-6. Showing cultural characters of strains of Lentinus edodes and Lentinus lepidens. Figs. 7-12.
Showing cultural characters of strains of Agrocybe cylindracea and Pholiota nameko. Fig.l and 7 : Re-
action of caffeic acid, Fig.2 and 8 : Reaction of tannic acid, Fig.3 and 9 : Reaction of deoxyribonu-

clease, Fig.4 and 10 : Reaction of ferulic acid, Fig.5 and 11 : Reaction of rutin, Fig.6 and 12 : Reaction
of vanillin.
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An experiment on sand fixation utilizing thinned woods ( 2 )

Kiyoshi SUZUKI and Ryouichi OGISHI
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Growth of Mizuki (Contus controversa) forestation at Mt. Ohvama
Shigetoshi NAKAGAWA
Synopsis

This survey was held for the purpose of gathering the date of broadleafed trees growth
in Sept. 1987 at Mt. Ohyama, where 5.000 individuals Conius coniroversa was planted in
1980.

The stands are distinguished with 4 zones. The lowest zone is the best stand for the
growth of Comus controversa.

The growth is as follows, height of trees-1.20m (6 vears). average growth of
volumes-25.8m’. The upper zone is the worst zone for the growth of it. The growth is as
follows; height of trees-2.20m(6 years), average growth of volumes-2.5, 4.0m*. These
stands are possible to distinguish with indicater plants. The former, Valeriana flaccidissima,
Orixa japonica, Cimicifuga simplex. The latter, Isodon inflexus, Lithospermum zollingeri,
Elsholtzia ciliata.

The same method was surveyed for 18years Sugi (Cryplomeria japonica) forest.grows same
stands. Comus controversa accepts the differences of several stands.

The differences are 5 times or more against of Sugi growth differences.

For planting Comus controversa, it is important to recognize the limits of well growth

stands with indicarter plants.
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The hardwood resources in Kanagawa Prefecture (1)

On the estimation of the useful hardwood resources and its distribution

Masanobu YAMANE
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