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Carboxymethyl cellulase from edible mushrooms 1

Kazuya Hashimoto

Cellulose is the most abundant of naturally ocurring organic compounds. ’ Some edible
mushrooms are able to digest cellulosic substances directly to satisfy their carbohydrates
requirments.  But little reseach has been done on the cellulases of edible mushrooms.

The present report concerns the carboxymethyl cellulase which are produced by 5 kinds of
edible mushroom. and it was found by the author that a strain of Pholiota nameko excrete a
remarkable amount of cellulase in the culture medium. (Table 2)

The enzyme is stable below 45°C and in the pH range from 4.0 to 6.0, and is completly
inactived by being maintained at 70°C for 10 minutes. (Fig. 4. 5)

The optimum pH value and temperature for the enzyme activity are 4.5 and 40°C
respectively. (Fig. 6, 7)

The enzyme activity increases in the presence of Co**, while inhibited by Cu** and Zn**.
(Table 3)

BARAICENT, €A F—+H|E carbon cycle OFEELBBERELTIH, AREHEOLL
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1. # & & #®
+ # a (Pholiota nameko), = ) %4#%4 (Flamnmlin!a velutipesy, 7 X4 (Pleurotus
ostreatus), A4 2% (Lentinus edodes) BXU+7 7% (Auricularia auricula-judae) %
glucose 4g malt ext. 10g yeast ext. 4g # 11 © EEKICEREL 721 20 ml thTf 10H 3k
BL%.
2. & B 5 &
Table 1 DEAEME 500ml ZORET 7 224 150ml TWHEL, HKICHE->T, 121°C,
15 SRMERE Ue,  EREMEE 10 ko TH

Table1 Composition of medium used to

FoEEIEE kS ICERL, 1 ml AERL obtain cellulytic culture filtrate
7. 25°C T 10 ARRENSE (120rpm, RIE Powdered cellulose 10 £
= =y 2B - . KH,PO 10 8
5cm) ZFL B pbcallibas ao3 N
) ZFD BONABIERARE v MgS0,7H,0 058
A YBERANT3 ARKIEKRTERL, cht CaCl, 0,18
BERELTHERLE, Peptone 4 £
ZnS0, 7 H,0O 3 mg
3. BMZEESOBH ' FeSO, 7 H,0 3 mg
_ - - MnSO, 4 H.O 3 mg
FOD: 2 E 1880 A 2 4
Eﬁ?}i@n&‘ﬁg :fﬁ.ﬂ";-él@ =124, in'?‘gﬁ% (NH,)sM0,0,,H,0 3 mg
5°C itRkboD, 2 /—n 70 BEHKREL CoCl, 6 H,0O 1 mg
T, T AUBERLGML, 2—FaTyp _ThamineHO 100 rg
ML, REEEL-bOAEKHARREE L, Distilled water to give 1L. Final pH

of medium about 5.2

4. Cx FHEOAFER

CMC-Na % 0.1M acetate buffer (pH 4.5) iR, 1 ¥HRKREBUIEE L, WEERL
ml Z HRERE IR, 40°C OEREDTSAMTFHRLE, BREEKK 1 ml ZRAT, 60
4} incubate X4 3, RUGHLT#H, 3.5-dinitresalicylic acid (DNS)H % 3 m! 2MA CEEHERIE
ZEIE L, HRAKDTISAMMBRAL, KAKPTHN LK, EFK 2.5ml MR T, 640mu
2B BRI RIE L 1.

5. B % h @&

FEgE T, EEEEE 1 ml %D 1mg O glucose TN T ABEAHEEAKT 2 HA4% Lunit &
L, SRESRORMBREEE RU THENEZ KD LI,

£ B ® =R

1. BEBRELEH
0.1M acetate buffer (pH 4.5) T—FHEIHRLAEHE 1 ml ICEEH 1 ml Z2NAT, 40°C
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TB0}HH incubate 973, KT DNS REZMA T, 640mu ik 3POLEE ZBET 5, FCK
BRETHO L LOTERREE ZRIET S E—E DEIEITHIEN L7 ¥k & O glucose o) mg 3
ELTEDTCEMUES, CxiEko E—E {1 Fig. 20 & 512 0.500 L FThHNiT, E%#a&
ARG ERTOT, CORMRTMETSC&E L, ‘
2. ERBELEHE o A
RIEHth® CMC QREE & kDB Fig. 0700 ,
SIZRTLHIC, 1HBUTCREMEERLE y
Eﬁtbfl Cmccmm &zl 0.500 o
7. .
3. BERfeAORER E—E
a) BRORERICH LT T pH MOEH 1
HEEH 1 % ¥ 10ml i Macllvain buffer
10ml 2 MAT, Weis pH OFHK ELT, 0.100
40°C, 24 B, 0.1M acetate buffer L . \ y
ﬁ&"i“ﬁﬁ@mﬁbt' gﬁﬂ'ﬁ@ Cs iy Fig.2 Effect of enzyme concentration on
% pH &E#IZ Fig. 41ZRT X511, =h2 the Cx activity
N, 7534~6, 345 5~7, 754
4~7, Z)F B 4~T, ¥4 25 3~TH
ETEECTH-72. WFhOERERTY, £
D Cx JEHEII B0 pH 5 fhii CldZET
BEMEEY ECRREETH - 1o, |
b) BEOZEHICEXIZFTIR JIZ@%
0.1M acetate buffer (pH 4.5) (:;’gﬁlﬁ- L
B AT H 4 IR CLORRIMAMMIE L5k, &
 UIBERE LA R B L7, Fig 51CRT &
I, FEFRC CxEHER 45°C HEXOR
EEERES R, 50°C YLETREMICKE
b hre,

4. #& & pH A

Macllvain buffer © PpH 2~ 8T L 7o RE 0'1 0'5 — '0
REEROTA0°C, 60 4RRIE L TREEEE .Carboxymethyl cellulose %
FRIELI-#BI1I3 Fig. 6 ITRT L5, ¥4 Fig 3 Effect of carboxymethy! cellulose

concentration -on the enzymatic

&2 3.5, T/XET 4.0, F*3 4.5 F7 reaction

L)
~,

1.5F

1L.OF

Reducing sugars mg/ml

—165—



100¢

S0

l_ P.nameko F.velutipes

—t

<

(=4
T

Residual activity %
o
L)

P.ostreatus L. edodes
(] 1 1 1] . ! 3 [ ] ]
345678
100 pH

50

A.auricula-judae

3456178
pH
Fig.4 pH stability of Cx activity

IZ&

Reducing sugars mg/ml
(=] [—}
[I%) o

[=]
ot
1

Fig.6 Effect of pH on Cx activity of
various filtrates

Residual activity %

Reducing sugars mg/ml

100

50

—
[ =4
<

ot
(=1

P.ostreatus L.edodes

3 t I Il 1 1

—t
(=
(=]

50

20 30 40 50 60 70
Temp.'C

A.auricula-
judae

20 30-40 50 60 70
Temp.”C

Fig.5 Thermal stability of Cx activity

0.6

0.5

0.4

0.3

; ,
20 30 40 50 60 70
Temperature °C

Fig.7 Effect of temperature on Cx activity

— 166 —

of various filtrates Symbols were the
same as Fig 6



545 4.5, 5245 5.0l pHMBYD, ¥4 25O pH 2 {hoHED Cx iFc ki LT
BOERTT LI, 4 2 5 QR ICEROERMSSY, pH M3 HEETET LHKLEE
HETIAEGS LELEBYORAZEMS, SABMICHEBEEFLEOMIZ ERDE E Bbh
3.

5. & B B B
PH 4.5 AL ERIREA B, KIRBEIC60FMIEA & €28 R2 Fig. 7wwRTLHIC, +
A2, T/F87, e840 4B°CHHRIE, #2545, ¥4 2412 50° CHHLEICREREZRL
7.

6. HEOCx EHOLE

EREEOEET 27 —¥ DR, CxiflEOMEIIZIUEEOEEEMSZE LT, pH 4.5,
IREE 40°C, RIGEERT 60515 2 IFASHZEE L.
SENOAREREMERER L5 —¥ B
THTALEMEDONTA A 0 &zl

Table2 Production of Cx by various

mushrooms
i 25° 5 i e

AEHUT 100 R 25°C TIRIHR L, Horhic Mushrooms ’ Cx units/mé&

RN Cx BHEENE LR Table2 Pholiota nameko 148.47

ICRT XD ICF 2 2RIl Cx FHEERT Flammulina velutpes 7.40

CEAEDI Lentinus edodes 3.24

Pleurotus ostreatus 1.67

7. FAA-BAS—EFOERICHIT IR Auricularia auricila-judae 1.36

= Trametes sanguinea 101.16

ORERON, F4 aRs@hiE Cx £ERT
HBTEERS12DT, 17 —€DERIC Table 3 Effect of metallic ions on Cx activity

T B EBEEI. TEBKIC Table3 0/ #E ' Cx activity %
Compounds ‘.
BEOEFERMUT, fERRGEEBEC>HT 107M 107°M | 107M
e L. NaCl 79.97 86.57 9.34
A . . _ . KCl 79.97 96.56 100200
Cut*, Zn#*, Na*, K+ 0 10—*M DI
i "ROBEM Na,SO, 85.37 93.29 | 100.00
RIBFEMERARLELH, BESEVEEFZLIE MgSO,- 7H,0 08.51 100.65 100.00
0 MU BRI TR S AT - 1o, CaCl,- 2H,0 124.26 114.94 103.65
e e s B FeSO,- 7H,0 | 112.58 103.51 102.37
Co*, Ca¥, Fe* GOBMIMTEHRERL  (cus0,-7H0|  31.20 77.02 9.52
7078, 512 Cott (2 10°M T 14 D FEEER  ZnS0O,- 7H,0 52.63 85.65 100.00
. CoCl,- 6H;O | 139.35 192.70 115.06
- DTA EEEIEsshi 2t O e -
Lic. UL E RLBERARDONG o 98.15 | 103.92 | 100.00
o 7‘:.
x =

IBFE & QICKRHETEE cellulase £EEELTRAOSNTVS, CCTHALLEMEIT
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CMC SEEiEEEARL, WhW3E Cx BEREFER TS A C &2 @7, 45iC Pholiota nameko {3
Trametes sanguinea {TH LT HBROGERZEZH L, THRIKK LT, Pleurotus ostreatus TII¥HK
HEEME-DIRER E UL AL RARBLIUFERDEBTMERTH 31 bhhrb o9 Cx Filk
RESML Do 12, TEO cellulose AFHRIFIHER M D 300 bANEN,

B L)

ARENES EEOERET 2 Carboxymethyl cellulase jFi#EAHE L7-. ORI THiC Pholiota
nameko BN EEET B T EEEDL.

REFIOAB L -HEERICONT 2.3 O REENFER IOV TR L BRRUERESD
RBEICKVSHLRE, 1oht Pholiota nameko T35 pH 13 4.5, FFEAEIZ 40°C, pH 4.0~6.0
TRETHS., WHHER pH4.51KE0WT, 45°C PUTFTR10DDRMHTLRETH 55 50°C
PETRAMICEFELE, Hfor®e LT, Cot BRMEHRERLLM Cu¥, Zut ZHR(HE
BERLE, LO4AFWOHKUCE TS, K Pholiota nameko @ Carboxymethyl cellulase jc—
Bl e AMMMENES L RS ETEE ST C L 2D, ChoKBLTHER
LTS, '

AMEETIICY » TERBARLCETE D - - EBERIGEEICES RBOBRETRT 5.
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