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BIOCHEMICAL STUDIES ON THE MUSHROOMS —

NUTRITIONAL REQUIREMENTS FOR VEGETATIVE GROWTH OF
CORTINELLUS SHIITAKE AND PHOLIOTA NAMEKO

Kazuya Hashimoto, Nobuaki Isobe and Zenjiro Takahashi

In Japan for several centuries, wood-rotting fungus, Cortinellus shiitake and Ploliota
nameky which produces a extremely flavorous mushrooms, have been artificially infected

with logs.
C. shiitake and P. nameko are able to digest wood components directly to satisly their

carbohydrale requirments.

In the present study, the authors studied the growth of the vegetative mycelium of
mushrooms on the liguid medium and on fortified pine wood sawdust.

When the sawdust was fortified with rice-hran and wheat-bran, the vegetative growth and
yield of fruit-bodies were higher than those grown on sawdust fortified with other materials.

And peptone as nitrogen source was most suitable for the mycelial growth of mushroom

on the lquid medium.
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WHrgRSsic SEEEEH 5 Cortinellus shiitake 7 7¢ Pholiota nameko ©@{gESE L 0 G PHSHL
TS AN, AT TH#EE < DE L Blender T 30MEEENLEE L, HEKCEE
Lizdo#% 1lml FT 4, (dry wt. of mycelium 3-5mg /ml)
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Table [. Medium used for growth of Table [[. Sawdust media (Key frum Fig3g
mushroom fungus to Fig. @)
Component Concn per liter ' g:\]:__' Media
T - B dust
glucose 30 —
peplone 6& A 20gr ADml. Water
KHaPO; 0.58 B| # A0ml. P sclution ™
MgS0;. TH:0 D.58 c| @ 40ml. C solution
CiCli 0.1g Dy 16gr  dgr. Rice-bran +40ml Water
FeS0,s.THo() 10me Do : #” -
thiamine—HC| 10me E 4 ” 40l P solution &
mineral solution® 10m! Ll I » f40mlL C solution b
G| # dgr. Wheat-bran-+40ml. Water
® Conen per 10ml gl # - SApmE. B slution s
(NHs)s Mo3O2; mg 1 | ” ‘ P +40ml. C solutiog'®
CuS0;4-5H.0 1mg — =

(8) G.F media without glucose.
{h) Czapek solution, dilute solution of
mineral salts.

MnCla 3mg
ZnCly Img
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growth of mushroom fungus

< BHEHDSF 1{?_}5"_%‘%5‘5_ s TSI TH o Pholiota nameko
2. « Cortinellus shiitake
6 —  mycelial growth
ARSI T = o 2 L — ATEHRIZEE IS S -« pH in medium

PORMTETEFE L BEShA24020 - 2o CREFECEF MY 0.3 % & Lol &R
%100 & L¥E ~ OLEH AN LD Relative growth (3 Table3 @in< €3 7z,
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Table M. Effect of som: nitrogen source on growth of Cortinellus shiitake

Nitrogen Myeelium ) Glucose pH

= ‘ Economic®
Expt utilized dry wt. t;;‘:f:; original consumed initial | final eoefficient
o % mg % & | % ' %

(NH)$S0; 21.0 2.4 7.4 | 313 13.7 5.94 3.26 10.6
Ca(NOgalH0 79.5 | 4d.5 fh8.1 ' 3.19 11.9 6.09 3.00 28.9
NELND, sy | 24 32.8 3.27 17.7 6.09 3.12 6.7
NalNOy 48.3 34.0 52.0 3.23 in.8 6.12 3.27 24.1
{Flycorol 22.6 3.6 48.4 3.18 41.8 6.14 3.40 16.7
Yeast exi, 7.7 65,3 100 [ RS 21.5 f.10 a0 256.1
Peptone 65.5 63.0 949.5 22,1 22.1 6.19 3.18 2.7

cell substance

¢lucose consumed %100
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Table [V. Effect of some nitrogen source on growth of Pholista namehn

Nitrogen |

Mycelium

Glucose

Economic
Expt. utilized  dry wt :_l;\::[\;f ariginal | consurned {mitial final | coefficient
% mg % % % %

(NH;)S0, 35.7 ‘ 194.3 52.9 3.13 ‘ 5.5 5.94 4.41 41.2
Ca(NO;)21H0 | T9.4 32.6 8.9 3.19 | 2.5 6.00 4.36 181
NH NGOy 30.7 197.4 83.7 3.27 37.3 6.09 4.50 | 40.5
NaNO, 53.8 14.0 3.8 3.23 13.6 6.12 4,57 7.9
Glyeocol 40.2 197.2 53.6 3.18 32.4 6.14 464 43.6
Yeast ext T5.6 367.3 100 3.17 65.3 6.10 4,82 Al f
Peptone 4.0 314.7 837 3.26 89.2 6.19 4.67 42.8
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The rate of growth of C. shiitake
on the sawdust media fortified with
rice-bran
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Fig. 2 The rate of growth of C. shiitake on the
sawdust media fortified with the
(5. P. medium solution,
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Fig. 4

120,

g

100, ®
o
5
o
- e
B e
= L]
A e
gL e
o ¢

o
Time [iﬂ-ﬂ;s)
The rate of growth of C. shiitake
on the sawrdust media lortificd with

wheat=hran.
Symbals; - A -G &-H a-1

A
/ 4
.l"
= i"///
) A
3 v
%o/
C 10 20 a0 40
Time fria?a‘)
Fig. 6 The rate of growih of P. nameko on

the sawdust media lortified with the
G. P medium solution.

Symbols] »~=A =—B n=C

Fig.

Fig.

5

Grawkh
e,
\b
N

7

2o, .

Growth
a

[" 10 30 30

Tioe { days)
The rate of growth of C. shiitiuke
on the sawdust media treated with
alkali.

Symbols; +~ Dy o= Ds

The raté of growth of P. nameko on
the sawdust media fortified with
rice-bran

Symbols; «—D; ¢~ E a-F

SO L0EE (D) FEFEBIFZAREEEEFN MBS RS L EFIET 5. (Fig?)

BoEE LR LR, hoEFEOHEMZL T,

(Fig 8

)

EFXEME D, EFRHEING.

L

T UME L A £ EiR B a1 2 NG S EREOFEHEITES Lilvls.

(Fig 9
4.

)

WEERL ) FEEORE

(3) OBl - CERORAESZIKL 15°C cELREAME T3/ 27 T4 R
— P12 —



ic pin head 2L, IAKEC 6 BEISECRETIL, 21roFREoFRELRL. (Fig 10)

1og / 100 -

W
S

N\
Growth

) 10 20 EY) b
Time csLlfs b) o e 20 30 [T/
‘ , , Time (daszs)
Fig. § The rate of growth of P. nameks B ;
' un the sawdust media fortified with Fig. 9 The rate of growth of P. nameko on
B wheat—bran the sawdust media treated with alkali
-G 9~-H a-1] Symbols; «—D; +—Ds

Fig. 10 The process of Cortinellus shiitake growing on sterile sawdust fertified with rice—bran

A, Supply with water B. After 4 days, it appeared the pin heads,
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C. After 2 days, the pin heads growing D. After 4 days, the fruit—bodies
up to the buttons. growing on sawdust
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