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Biochemical Studies on the Mushroom Y]

Production of carboxymethyl cellulase in submerged

culture of Pholiota nameko -2
Kazuya Hashimoto

Cellulase from some edible mushrooms have been reported in the previous papers. The
cell-free filtrates of Pholiota nameko is one of the most active sources of cellulolytic mushroom
enzymes studied so far.

The present study is an investigation on the production of carboxymethyl cellulase in the
submerged culture of Pholiota nameko.

Cellulose powder and peptone were found to be an important factor for inducing the
enzyme production. (Table 1 4)

The culture conditions were also studied in detail. (Table 5, 6 Fig. 2)

Major enzymatic hydrolysis products of CMC were found to be cellobiose and glucose.
(Fig. 3)

With gel filtraiton, the cellulase sample obtained separates into 2 fractions which include
carboxymethy! cellulase and 8-glucosidase (Fig. 4)

The culture filtrate also contained several carbohydrase including xylanase, pectinase and
galactomannase. (Fig. 5)

AREHOMNT Pholiota nameko D¥EHhIC# 7175 Carboxymethyl cellulase A4S 5% & &
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1. # ®H &8 &
RS # 2 & DAME, SHIC X DHfL L7e Pholiota nameko R 1,
2. & =
500ml AR 7 7 % 3 Y TR OEH 150ml £2&D, WECE-> TRALRDD
BERL, FEIREEEERT 25°C 10 AFBEET> .
3. BMRTHMNEER
Carboxymethy] cellulase (Cx) i3 Ri#» i€ 8- 7. g-glucosidase 1% 1% salicin ZHEELT
45°C, 60 SR ERIEEFTL, xylanase, pectinase 35 K{¥ galactomannase BENFN 05 %
xylan, pectic acid # X7 galactomannan ZH#H & LT 40°C, 03B ERIGE TV, £KRLT:
ﬁiﬁ;aﬁDNsim;DMﬁbt.
4. Paper Chromatography
TS No. 514, BRI butanol : pyridine : K (6 14t 3) THRECIVEHRRE
BAL7-. Z&#& LT anilin hydrogen phtalate 12 & - 72,

EBRERBIUEER

1. BNS—FEROEREL
wEsktho pH, DICHS XU Cx iEHOEME I Fig. 105D T, pHESHEETIETS
34, TORBULRTA, COMRICE-TRLDT Cx DIERMRONB XIS, BITHE
i2pH LA SABT REELRYD, TO® 7
Cx &R & JLicEmLA, Cxid 10~12 AT
BEEIGELLREL LI, S
2. REFROEE 100
cellulase (Z—FOBIEEER &L LT, TORER
DOE&ERERTHICH inducer BLETH S
EE—BICEHONTN S, FERENORK
rva—xofRYic, FEOREREZENL TS
B UEERIE Tablel IZRLAEBVTH S,
cellulose P14 Tl2 salicin, CMC-Na, lactose
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BROBOBERERPDTHAICEIHDOT,
Fig.1 Production of cellulase by P. nameko

EEOHEPATIE inducer & LTEYEREDN grown on cellulose powder.
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Cx OBHENBHICNTVECEERH120
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WERDNIB,
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FROBERIBEOTRERGOERMEIIED
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Pholiota nameko Mk { Bk LIS EXHIZ
peptone, casamino acid, L-asparagine 2Z50D%
BERLBEORREDT V£V LETH-
7o, XERBORTERFOLTNLE IS
7—YHEROERERRTFO—D2LEI NS,
TLTHHBODERFEEZThEhRBOEE LD
WAED EHRET ESHAIT HKELILERE
Table 3 {Z7R U7z, peptone LIAMIVThE
BROEEPEETH bbb 5T Cx &K
RE-1

5, EXBEOXE

peptone (3 Cx £RORFUERFTH ST
EZBDI-DT, TOFEOHBICOVLTHRE
Li#E%E Table 4 TR L2,

peptone 1.5 = TRE\EMBIC EFL T Cx
DERZERIN, 25%07 & FHRETHE,
Z o THEREBBESRA,
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Table1 Effect of various carbon sources
on Cx production

Compounds

Cx units/m/¢

Powdered cellulose

Salicin

Carboxymethyl cellulose

Cellobiose
Lactose
Maltose
Starch
Xylan
Glucose

104.05
47.15
27.65

3.52
16.95
2.09
2.06
9.25
1.96

Table2 Effect of cellulose concentration
on Cx production

Cellulose Cx units/m¢
% 5days 8 days 10 days
0.1 0.79 5.48 11.60
0.5 0.91 34.08 83.23
1.0 1.10 42.78 98.14
1.5 1.16 36.12 76.49
2.0 2.57 24.91 68.16

Table3 Effect of nitrogen compounds
on Cx production

Compounds Cx units/m¢ | Final pH
Casamino acid 3.75 5.6
Yeast extract 22.71 5.7
L-Asparagine 0.73 5.3
Peptone 101.16 6.1

Table4 Effect of peptone concentration
on Cx production

Pepton Cx units/m¢
% 5 days 8 days 10 days
0.2 0.82 31.21 58.68
0.4 0.45 45.77 96.18
0.8 1.12 45.77 104.08
1.5 0.82 47.06 105.30
2.5 0.59 41.03 65.97
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» 5 HtE KH,PO, iz K.HPO, L &DJE Table5 Effect of phosphate concentration
C ducti
THBOSNE, AEBRTHBN T3 K, on ™ produetion
PO, OREDEATNIECH Table 5 i KH.PO, % Cx units/m¢ . Final pH
b5 BRI 10g/L BEET DK 0.2 52.17 5.9
TS I RMER 10g/L BE ) o4 62,28 58
HHRIC { BRTEULL Tt BT 54 0.6 68.73 5.8
KH.PO, o HifEfiick » Ten 7 —€ OFL 0.8 90.30 5.6
1.0 95.64 5.6
KT PHERRT BT LICHDH ) LIRS 1.5 35.76 5.2
iz, LU KHPO, OBEFEMIL Cx R % 2.0 6.69 5.0
FLHEFELE,
. pH O & & Table6 Effect of pH on Cx production
Pholiota nameko DEE |3 thikh o Bt 2 Initial pH Final pH Cx units/mé
THhEIHIEY pH BMTEBTH» 7288, Cx 4 4.0 4.3 8.52
) . o 4.4 5.4 77.29
BEHEE pH (3 Table 6 IKRTLHI 5.0 5.0 57 84.99
5.5 fETHY, pH H 4.0 YT /i3 6.5 L 5.2 5.7 102.24
ETrFLCREEhL, >0 5 .64
5.8 6.0 77.29
8. EHMBONE 6.2 6.4 72.25
o 6.4 6.6 46.51
HREDOERICE - T, ERPOBKINR 6.8 7.0 25.42
HEREkeFEARICEL S —FERIAEHE
FEiB, REHEBIIZWLT 500ml BED7 100k
5 Z 2 iCHH 150ml ZEML T 358, Bl
EpRniicn s 2BRERESEAL, = 10 days
MK w7 — R ICh BEE S5ABTHE I 8 days
3, fEo THHEE 50~200m! KELSEL f 50+
5}

& &0 Cx Bt & OBFH%E Fig. 2 1R L,

ZBBBGEN {, 150ml ZHEmM LUk Cx /\’ 6 days

HRIERTH - 7-. —— . s 4 days
- . 50 100 150 200
9. HEXRICXS CMC OSRERY Volume{ml) of culture medium
HELER (100unit) 20ml & 1% CMC-Na Fig 2 Effect of volume of culture medium

on cellulase activity

20ml % pH 4.5 ICEBL, 40°C T 1205
incubate L, RIEH T#KBIEO CMC £Fr, BEMEL, €OEAIKE paper chromatograpy
BB Lo, S{afEd s Fig. 31CRT L9 glucose & cellobiose 35 XU L&D oligo- #EZ iR
L,
10. Cx & B-glucosidase M5
Ppoliota nameko DA T, WkEOUREYEIRE LIOHBERERE 40°C, pH 4.5 15
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Fig.3 Paper chromatographic detection of

sugars from CMC after enzymatic 5 10 157 20 25

Tube number

hydrolysis
Fig.4 Distribution of protein, cellulase and
. o B.-glucosidase activity after gel
mmHg OBIETT Yo BETEBLI-DOBHE filtration of an enzymatic
> e s ey = preparation from P. nameko on
T 0.8 IMEICITB X5 RINL EWHT% T Sephadex G+100
I, HERLUAHEIIAEDO. 1M acetate buffer O—0 cellulase (Cx) @—@ B-glucosidase

(PH 4.5) ICHERLT, 5°C TLasglgs °beorbancy at 280mu

HEEFLLENS 1LEENET-7-. BUTARES5ml (18.5mg protein %2 4%0) % 1.5x38m O
Sephadex G 100 ZRAWTHMEE 5°C THVAB%T-7. Fig. 4 iKF3L5ic Cx & 8-
glucosidase [FM S MITE - e BEH T, B-glucosidase 3 XV KERHFBEETIHEIERT 3
Cx XUBREUGTEEZET I EHELL.

cellulose D4 EFBERICE T, CxIick D& L 7 cellobiose {3 B-glucosidase Ic & b glucose (243
BBEh3E L7 Reese? DFIIHMRICHBEICHKS L EZ S,

11. Pholiota nameko QAT 3D MKkDREE

EEJOvrF - T 5D carbo- 100
hydrase QLR ICD0T BETL T, xylanase. X g
pectinase ¥ LT galactomannase % g 7c. ? 60

Bl pH 2 Fig 5KRT LS, LFhbd £ a0
~5 {FRICEE LA, L L amylase, inulase, 20} xylanase pectinase
alginase, invertase, trehalase &3 Hilixh#g T T ST L
v 100} . A

WL T OATTARICENT, HREEHE O 80 .t
BIELTOZ%, WYEHO midde lamella = 60 -
T A pectic substance ¥ hemicellulose % 43 < st -
L, KOTHELLABRESHTEENS 2 20| alactomannase L [3-glucosidase
BETRELTOEEELoNE, RIS 34 S'Hé 78 T34 éﬂé 78
BRii% B35 carbohydrase A5 1 EIC LA Fig.5 pH activity curves of hydrolytic
e pH 24953 &3 HRENBBEICE enzymes in culture filtrate.
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Pholiota nameko OWRNERICE S v 7 —EFEBROFEHZRE L, HEEROFEICOHT
EBHIREE T, inducer & LTRK L o—X, EHH & LT peptone 758 L A SEHIFIART
&b, o pH &M 5.0~5.5 fHET, <0 pH WEKR > HICHEREIR LEEaREZR
N3, HEEOBLBRMLVEREROEFIRET 28, v —EOERBIBETTS0TH
WRHRRLETHA D Bbnr,

CMC OSBRI L » THET 2 F AR glucose KU cellobiose TH - 7.

SOTEMICERER Lk 7 —£ D Cx & B-glucosidase A HEL 7.

% #: xylanase, pectinase, galactomannase SHIfIEEDH FRICHIL § 3 L BDON B8 A2 R ICE
KT EERHULE.

KIFESE 75 10 Y TRIGH W CHFREHD » 1B ERINEEICE BBOBEERT 5.
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