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Biochemical Studies on the Mushroom X [ji

Pholiota cellulase and breakdown of plant tissues-3
Kazuya Hashimoto

A wood-destroying fungus, Pholiota namcko. has been found to produce carboxymethyl
cellulase in culture medium.

The present report concerns further studies on other components of the cellulase in a crude
enzyme preparation, and it was found that the preparation contains remarkable activities of
maceration, degradation of filter paper and B-glucosidase.

Optimum pH for each activity was 4.5. and some correlation among the enzyme concen-
trations and activities were described.

Also, the crude preparation was tested for the breakdown of some plant tissues.

It was recognized that fresh tissues such as potato. onion, broceoli and sweet pepper were

degraded completely, but not spinach. bamboo-shoot and some mushrooms.
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Pholiota nameko cellulase DFFFEMFHZ BN E LTREORBPMBICKTT 3 B Hic>0TE
#gZL1

-2
Ee)

—175—



2 B FK &

1. ERBEROHAR

Pholiota nameko DIE3%% %ML g L alecohol 35X 78 acetone THLE L7c O BigFEE L1

HIEEHRAK
2. MERENEXR

a, Macerating activity

ARY o OFHEICHEY, BEREDhUBLOER 13mm OFFEDED, EX 5mm OENHE
Frefsl, BERKTHER#EE RERARTEAL, BEER 2@Z2BHNET . FEE S5l
0.2M acetate buffer 5ml DA -7 LEH (A% 18mm, EEFE S 45mm, KEHKR X 150mm)
I ERGHEN 2 AEEAL, Monod SfERRTFBEICE Y L 40°C KTRET 2 (REIK 60
mm, RIB4cm), FIERTH BHRERZEMKTHE BAkL, BEESZMEL, kXKD
EERDBEZRDI,

(Wo—W1)/Wox100 BL Wo REGHOEHYER
Wt GRIEBDBHYE &

b. AHEEEE (C)

Jeiry, AP OFRIZEDRE L., Tb5 fEMED LEEIKEHK 5ml & 1M acetate
buffer 1ml ZMA T, CHIKEFEAF No. 51A (1 x 1cm) 2 #EIHA LT maceration DI
& & BT incubation % fTafc, JEE 2 WO AMATERITHIET 2 ICE LR (4) THE
L EBEREH A BT A AR 1 BREL B0 REAKOEEE IE U THEBEIRL
7.

¢ . B-glucosidase ;%

1% salicin 1ml, 0.1 M acetate buffer (pH 4.5) 0.5ml (B HICHIN L7c&4EHK 0.5ml %
A, 40°CT6053[ incubation #, Y= tro4 Y FABREKIm] ZMATERRICZiED, Ll
#iz Cx BEOHALAHOBRIEET>T, REERD glucose FERD 1,

X B # R

1. BFRE L maceration O
Fig. LITRT L O ICREHMBE 0.6 X TIF, SR EHICHINT 208, T LORETREF
LHBICEATE M I Mo fo. maceration OWEIY 1 ZRELEEZH B3 OMEHEEL ok,

2. BEREL C,EH

REREBB & AHRBEEEN & ORI Fig. 2 BRT IS ICEHBBB LRI U 1o, BREE
OFREHREIC 7o v bR, HEICE U TR ERRIEOEBT A L 1.
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Fig.1 Effect of enzyme concentration on
the macerating reaction
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Fig.3 Eflect of enzyme concentration on
B-glucosidase activity
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Fig.2 Effect of enzyme concentration on
the C, reaction
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Fig.4 Effect of pH on enzymatic maceration
O—C Enzymatic @—@ Nonenzymatic

Tablel Effect of pH on degradation of filter
paper by Pholiota cellulase

1 2 3 4 5

Incubation time (hr)

Fig.5 Time course of maceration
C—O Enzymatic ®—@ Nonenzymatic

pH Time (min)
3.6 ' 120
4.0 60
4.4 42
4.8 | 45
5.0 60
5.6 75
6.2 90
6.6 120
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BABEAENT 2 E TS 38 IKIRAL, YUEREIZEOTC Pholiota nameko ® C, itk ZWE L
13BA, AEESEAIRM T ADIEKIBHAETEC 2D,
3. EBHREREE p-glucosidase Rk
Fig. 3icR L & HIC, WERIANTRILFBMEERL 2.
4. maceration OB&:E pH
LEEIC4E pH © 0.2 M acetate buffer 5 ml &~F2:47E 5ml %ZigY, 40°C T 5 ¥ incubation
T tcik, WMABEZRMI., RECHRKIEORDICEBAEN DO TIERRRNLRIEZME L
# 8 Fig. 4 IRT &5, IEBZNIE maceration DA1E, HIEHEMEAN T3 pH 2.8 T 204 0H
LEERLTRLEL, pH BB L3> TEARRZEL LY, pH 6.6 PLETIZ maceration
REDOhiEhok, ThiTHL T, BRALRKIETIE pH 4.5 SRtk PRL#D. pH
4.5 &1+ 2 maceration DFEFFNZE(LIZ Fig. 5 iR &2, KIS 2 B % ClrAadiic g s
U, TRDHRTREL KEERET L.
5. AEEEE (C,) O%#F pH
BN X W CxiE#E B KU B-glucosidase fEH:DEEE pH i3 TNEH 4.5~5.0 FHLICE DB,
maceration jG k35 XU A EEDBEE pH b KB—FK U7z Table1 (3% pH i BT, A
RACHBTAICELAEBMEZRLALLOT, &# pH 12 4.4~4.8 2/R0L7:, LAL3ANTE
7202 7.0 ETR 12049 FORIG TS éﬁlwﬁi‘aiﬁéiu o h - f,
. WEYHEBODHERE
HEEER®R %2 0.1 M acetate buffer (pH 4.5) T 1 ZICHBR LUK 10ml RZEHOHME 1¢
RREO L AL, Monod R {EEHEERIC £ v b Ui, 40°CT 5 BINRERIEHE, £

Table2 Breakdown test of plant tissues by Pholiota cellulase

Material" [ Degree® , Mushroom? Degree®
Potato ++++ Shiitake (L. edodes) T+
Sweet potato ++++ Enokitake (C. velutipes) +
Taro +4+ 4+ Haratake (A. bisporus) +
Yam ++++ Hiratake (P. ostreatus) -
Onion +4+++
Sweet pepper ++++
Brocoli ++4+4+
Raddish +++
Carrot ++
Bamboo shoot ++
Cabbage ++
Chinese cabbage ++
Spinach +

1) Each raw material was cut into slices and shaken in 1% enzyme solution at 40°C
for 5 hours.
2) — ~ +++4 No change ~ Complete breakdown
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lg DHBORBIRELER L. TOER% Table2 ITRL .

AB, ®OVVE, HHEIFEMNEL LBETH- 128, BHY, ¥ B¥ F4 v—<
Y, Fayva ) —HIELICHBEL:,

FRERROITRAABINIE s fo88, BHHOMBEMEIC 8-1.3 glucan + chitin X D 72
B3LENTOB7:H, Y cellulase I L BAREMNBOLO LTSNS,

= £

Pholiota nameko @ cellulase & LT Cx E#:OMIC, maceration jGif, AEAMEESLT
B-glucosidase iEf#EART & & &, EBPHABORZIR NS cellulasse ORBRADOIERIZLEA
A, RETIZESBRLONRIEATH S TSNS,

maceration {HER KA MKEHBERIIBERBE S LT ULESBBBEREIU,M 1, £S5

CERBERICHT 2RO~ {EAMNAEI NG 2D EELONS,

B #

Pholiota nameko DEEZE DN, maceration EHE, AEHIHEM B LU B-glucosidase FiIT>
ODTBRH LR, BERBEL 8-glucosidase HiE (2 BIHBAZ AR L 7248, maceration [FH{ElL 0.5
FBULETRDEMBD Uiz, ARG E SRR DSOS RITIM U, UEEORELBML
THREBHBEEFT I L2, KELOEE pHiROWTIhE 4.5EIKED oML,

HEEBO Rt EPOHEBEIC L » TEZBRLCHBEI T VLA ARORTMED S
N1z, L L EBEgomEBicizzh s cellulase RSO MM EHME LS LTS SEES
N3, HRICHT 3EAERHEEDohiah- 7.,

AEEITIIC Y- TRGEIR S CHREBD - I BHRBREPEECRS BRAOTERT 3.
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