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Hydrolytic products from cellulosic substances
by Pholiota cellulase-4

Kazuya Hashimoto

The mode of cellulase action has been studied by the analysis of the intermediates and
products of the hydrolysis of cellulose powder, carboxymethyl cellulose and cellooligosaccharides.

Charcoal chromatogrphic examination of the products from hyom hydrolysis of the cellulosic
substances indicated that cellobiose was the major hydrolytic product. but also it was recognized
that the amount of glucose increased gradually with time.

With cellulose column chromatography, the crude enzyme preparation was separated into
three main components for saccharifying aclivities toward carboxymethyl cellulose.

The first and third cellulase component eluted contained 8-glucosidase and filter paper
degrading activity respectively. but the second was shown to be free from those activities.
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1. BEHROBEE
Pholiota nameko Z12A BB L2 AR L DR O X > KAWL 2 HkA % 0.1 M acetate
buffer (pH 4.5) T 0.1 FiCHEREL L.
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a, Cx G ks 8-glucosidase {G#k 37D ICHE - 7-.

b. AHEEMEEHEIL HEAHM No. 51A (1 X lem) 28 % BELH S5ml & i LEEIKAN
T, AIRRY ITHE - T 60 HRHRE L, WREAFKOMEL D MBIFLH M L1,
3. Cellooligosacchrides @ gm

Miller® SOFRICIE-T, BRI EEE THBAMAKIREL, DRBRPEEHZ 2EABOT,
cellobiose, cellotriose, cellotetraose 35 X ¥ cellohexaose £ EERMM L7, HHE L TR~ 0.1%5E
BEER L,

4 EFEHASLHIBIMIS T4~

BAREMR (b)) 2880, EEBE L& #7524 (1.2x18m) 2R L 100m! O conc.
HCl Tk, KBEZTOCN OREMES B -1k, AFEH 7 ARBREHEZRT, A»hd5%0
&) —nic Dz, ST 109, 15%, 202 40% & stepwise elution HiT X O L.
£ fraction 13 10ml 3£ » T, phenol-H.SO, iz kO & % glucose & LT HIE L, paper
chromatography IC LK O RE L7,

5. Cellulose powder h3 LY AT PS5 4 —

BRAE (HFESHE| 100~200mesh) 2Kk, B F% decanting I THRW /o, 0.1M acetate
buffer (pH 3.6) T#HE&LLz ik, #H 74 (1.2%x25cm) % F/YWL 8% 5ml GOOmg ZFELED
buffer IZHEH) =4 5 2 FHTINA T 30 SMIRE /7. %I 0.1M acetate buffer (pH 5.6) 200
ml, £ THEEK 200ml 2B OFHYHEE 1ml/min THEB, 7773 v3vs/4—Ts5ml &
TR L7,
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1. Cellulose BSEHE(CKT BEH

BEECHNTIHREL KB T50IC, KBERVOKREN 7 LIOZ T 574— 2fT»
7z, CMC B Xt cellulose powder iCxid % IR & kRO %%E Table 1 TRL, H
T 10mg MY OFRERY (as mg glucose) & LTHRRL.

CMC A#HEH&ELEEA, WAREHRTTE G UTO4 Y THERME. 30 HRISHRT Gs
G, BTG, AL, 120 AREHTIZ G, & G, MM LEEMIC G, X8 G, OmMAED
Y 4R

RiEHED cellulose powder iIC T 2T oh, KREKRMELTG, G BLUGTRAE
DA ) TEREEDIH, G, &G PARFEBRTH - . TIC 480305 #H b IRINFEMic L TH# 2
BONBRERLIICT Flo o e,

cellohexacse, cellopentaose, cellotetraose, cellotriose 35 & TF cellobiose O ABAERYF T EDT
Table 2 iZ7R LA, =7: hexaose @ 60 43 B LTS 120 FEOKBERMC>WTHEEIFL IO
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Table1 Hydrolytic products from cellulosic substances

Time of \ H
Substrate incubation G, G: G, G, G; Degr;(;ianon
(min) |
10 1.82 4.01 1.04 0.57 0.30 77.4
CMC 30 2.84 5.19 0.29 0.24 + 85.6
120 3.32 5.82 - - - 91.4
Cellulose 60 0.04 0.07 + + + 1.1
powder 480 0.05 0.14 + + + 1.9
as mg glucose
Table2 Hydrolytic products from various cellooligosaccharides

Substrate ! G, G, G, G, ! G, Degr:%iation
Hexaose 1.26 5.74 0.63 1.75 — 93.8
Pentaose 1.15 5.94 1.44 0.71 — 92.4
Tetraose 1.76 7.61 0.39 (0.12) 97.6
Triose 0.54 0.50 (8.13) 10.4
Biose 1.20 (8.74) 12.0

bS5 T4—ICXaTHUMULII R — Y D—1
% Fig. 1 iR L,

£A4 Y HEDH T hexaose, pentacse 3
LT tetraose A% 90 BLI EZ R L 1278 triose &
biose {3 10%12E TR ) T EICH 3 3 5kl
Bhol, COZEHSEAEOENA Y 8
K9 2KBEHEBTH S LHEERES. G,
UEDH ) TSz TFivd cellobiose D4
BAEL S,

hexaose, pentacse 35 k¥ tetraose /v 5D
EEEORFIZENEN G.> G> G > G,

G >G> G>G, G> G>G, DIFEFCH- 12,

as mg glucose
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Fig.1 Chromatographic Separation of
hydrolytic products from
cellohexaose

O—QO 60min ®—© 120min

hexaose {3 UL #B L IR DRSS DS F 7 pentaose {ZFAMOEES MK I NITL <, tetraose (TTIH
DNThOREL D SPRBOEEZKFALET O LN S BEEED.
2. Cellulose powder |29 % Pholiota cellulase @&

Cellulase 73 cellulose 22 FIZIEMA L T MKSRAETF T 25REL LT,

TREMNBHTH S

cllulose 23 FOXRMTHIMITTEE SN ZLBBH B EREL T, cellulose powder KT 2 B

ZRE LI,

1 ZEEHHE 2.5ml, cellulose powder 500mg,

Macllvain buffer 2.5ml & HA2HMEIZ Y,

— 182 —



FIRT 30 HPMIRE (200pm) #%, BLSES
FORRERD cellulase B % Cx M TR 1001
AUt Fig 2 KATEEpH3 BT N ol
92 B@ES NI, pHE TIBFHC BFET 2
Uk, 2B L% CxiBtersmkcalic 3 60f
BT 5 & EEB =
£ 40
3. Cellulose powder [ 3 cellulase 'g“
components @535 = 20f
Cellulose powder x4 2 REMZRA LT \ . . . . .
£5ADREIE T Fig. 3IRELE. 0.1M 5 4 5 6 7 8

pH
acetate buffer T 758k & T2 & VIFEIC 20> O

Peak (1.2) IK4EEL7-. 5~ 12 O faction Fig 2 Absorption of Cx activity on cellulose
(Peak 1) {3 Cx @i B-glucosidase &tk 1 2 3

IRBEE L7, 28~37 @ fraction (Peak 2) ® 109(
(2 Cx 723 EAS, HOTEMKTHELL6 %
~53®D fraction (Peak 3) i3 A#KHiHHELE(C,) % sor
ZRELEBEE L. z
Peak 213 Cx fE#E/S 277 F 5 less random = = ‘
SRR CTH - 143, salicin 9 cellulose powder 015 scetate huffer«!-— dirt“\::::rrii
PRI RS 2 BB T 3 C LiZ ki pH 5.6
a7 Fig. 3 Fractionation of pholiota nameko
cellulase with cellulase column
4. BEHHIZ&D CMC KRERHOF 0—0 G ®—@ Cx

O-+-Q B-glucosidase
% cellulase components (Peak 1, 2 Bk

3) DA Peak 2 (3 Cx G723 2R LA, D 25 B-glucosidase 3 72 C, ZRZEL 7.
Tho 3RS OMEMEREEZ T 37251t CMC 23E & LT 120 HBHEE s €7 kfERm %
Table 3 TR L 7.

CMC D53 ###1Z Peak 1 DS B {9 87%, Peak2, Peak 32 2h2h43%, 60% %5 L1,
TRBERPIC L% 3 cellobiose DHAIZOTREH 60 BITEL cellulose SFFH#DKNH S 2 HF

Table 3 Hydrolytic products by some fractions of Pholiota cellulase

B T - | : .
Fraction G, G, G, ! G, ’ G, Degra(;lanon
Peak 1 2.43 5.14 0.55 | 0.52 0.07 87.1
Peak 2 o 0.18 2.87 0.48 0.44 0.37 43.4
Peak 3 | 0.9 146 | 0.62 0.30 0.08 59.5

a3 mg glucose
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ToKBEND L EEBR L,
B-glucosidase {EH#E% 4 2754 Peak 2 & Peak 310k - Th glucose O&ERMBd o, B
25 ABLBFICE T B glucoss BikE#Z o3, Lil, <ORIE Peak 1 iliRL TAL
CMC okfRiciz Cx & g-glucosidise DIEMID DR TH B & EMRL .
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Pholiota nameko O cellulase R EEHEEORL » R EEFORFOREMTHS S LEES
h 5, biose® triose 1K T 2 FHIIEL, TNV OTEAEOKR FULFAPAEHY cellulose 3
BRI T HHESB O EZEDL, TLRERD cellulose powder iCx 3 2 FE MRS, BX
%< cellulose FRDEFD step BREHEL (ThhabDELiEESNS.

KEUER#E LT, £ < O cellobiose 2849 2 D TETEA K D cellulosic substance #» & cellobiose
BMETHmT I &eiitE L. MAE, 60 3FEEMED cellohexaose /& DKFFLERMITH 5
tetracse, triose biose MK 1 1 0.3 3BRLILH,

G—6|G6l6{Gc—G
a b c
FRICHOT, a&cDBAEY 3RABEDEENRT LS DL LT bRAICH S 5K

FBLCRETH S LMEMRS,

Ppoliota nameko DHEFET 2 cellulase DIEFERN% cellulose powder, CMC 3 k¥ A
BRI SR LIz, Z D8R, triose, cellobiose # X UFREHD cellulose powder T3 37F
12U, tetraose Pl ED/DENERTIIREED cellulose FEEAICEER LB T, D ED glucose ®
i3 FERGIC cellobiose 4k L7z, 2D Z &Mm 5, cellulosic substance % cellobiose Hifi ©/KE%3
3bDLHELL.

cellulose powder 2N HF L7 0= b7 574 —TRCMCHE{L HAET 3 3IRFICHEEL
75, Peak 212 Cx EHDAEHT HKSE HA o1/ch Peak 1 3 XU 3 12 Z2h#41 B-glucosidase
®C, #RE LRMOE]ER T3R8 2135 C L3 ML d 5. CxFEER B-glucosidase &3k
FLERITEEME Z - 2.,

AW % T IC AT » TREEF WL LR EB D - L BB HFRBEEICE RAEOTERT 3.
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