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Studies on Cellulolytic Enzymes
(IIT) The Action of Cellulolytic Enzymes for Cellulose Derivatives. -

Takashi Watanabe (Institute of Fiber, Yamaguchi University, Yamaguchi)

This paper. reports on thc action of cellulolytic: enzymes on two different cellulose
derivatives. Qne dcuvat;vc ‘contained methxyl groups and the other .contained metho-
xyl and propylene, ,glyeol, groups with cellulose.

The optimum .pHef - this. enzayme activity on methyl cellulose solution was 4.0 and
on mcthyl-propylenb glycol was 5.0 by viscometnc determmatlon
‘propylene glycol cellulose solutlon was . 60 as determined by :the analys1s of - the reduc-
ing power produced. :

The optimum | femperature. for. thlS enzyme activity was 40 C for . both cellulose
derivatives using ‘both methods of analvsm

The viscosity of these cellulose derlvatlve solutlons behaved unlike common macro-
molecular solutions' ‘bécause the correction term A(F) of these solutions were ‘always
minus values.

"Through' the action of the enzyme, the¢ value of 4(F) became more negative but as
-time ‘passed the value retutned to the origina}:value.
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Fig. 1. The influence of pH on viscosity Fig. 2. The influence of temperature
in solutions of various cellulose on viscosity in solutions of
derivatives. ‘ various cellulose derivatives.

Temp. 30°C ; concentration of cellulose pH 4.0 ; concentration of these

derivatives 0.2509;. derivatives 0.2509%.
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Fig. 3. The influence of pH on
enzymatic activity.
Temp. 30.°C : concentration of
substrates 0.250%.
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Fig. 4. The influence of pH on
enzymatic activity.
Temp. 40.°C ; concentration of substrate
0.2509; ; time of incu-bation 10min.
—0
------ x ----..methyl-propylene glycol cellulose
Activity in reducing power : expended
volume (ml.) of 0.05N Na,S,0, solution.
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Fig. 5. The influence of temperature on
enzymatic activity. pH methyl
cellulose : 4.0, methyl-propylene
glycol cellulose : 5.0. Concentra-
tion of substrates 0.2509;, time
of incubation 10min.

——(QO——methyl cellulose
------ % +....methyl-propylene glycol cellulose

N
Y
\
\
\
\
.\
[+]
4
.

3

Activity in reducing power
\
’>(
4”
-

30 40 50 60
Temp. (°C)
Fig. 6. The influence of temperature
on enzymatic activity.
pH methyl cellulose : 5.0, methyl-propylene
glycol cellulose : 6.0. Concentration of
substrates 0.250%;, time of incubation 10min.
——(QO-—methyl cellulose
------ x «+--»methyl-propylene glycol cellulose
Activity in reducing power : expended
volume (ml.) of 0.05N Na,S,O,.
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NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

#4585 4 A o - 2RRBERCHVT () 235

BRRIGHRIRARB ED L 5B 6T 5 % Fig. 9 Bt Fig. 1017 Y. C OH-SHEBEI30.250% TH o1,

N TNOBERBNT b RIGEIREARIZZ DADEMIEL 2D, FISEESE DI DN THOREBICR 3.
E & 3] -

XFN o= ZARPEAFN—FadL o) a—veEre —RENT B o —~ ADMBEDERLZBRIL
7z, EEMMEIEIC SNSRI OBRE pHIZ x F e v o — 2 TpH4.0TH b, x FAL—Fo L Ly Y a—
wrevo—20PEPHS.0TH %, BILIAE TREGEPHIZ X  F v e o~ 2D HE pHS.0 TG, xFi1—F o
Evy s ) a—neio—~20HGpH6.0TH 5. WtV e — 2FEEICHT ABAEEAORERE O ThO
BRI I DT H40CTH 3, _ .

Mo — 2FEEIZ ORGSO TEROBSTEREZEZ 228 % 2L, HEEN O M IEH
AFDVHECTEDER L 5, ¥, BHEERBARIIZEY, BROSEE LTIt (1054),
BEBRPITR5THIH FHFEAITIIO TIPS — B, AWNARRABRTHFCE B TLTT,
M, VD~ ABEEEFBNE 3 UL ARARERSHROEBAFE TERRSLCBHBEEL I T,

X i3 '
(1) ED:E1IRwrvL -2 €Y A ‘ (4) I Krseger, S.H. Maron :J. Applied Phys., 24,
(2) @ : &gk, 41, 228 (1963). , _ 147 (1952) ; 25, 72 (1954). ,
(3) EB@lETEHRNKH  Metolose izDU T, (#0137, 12, 724

(BT =41%, 48, p. 235~240, 1963)

10) B-D-1,6 Zova v NG SO REESRICBE T 2B
BB strain No. OP-4-5 D4 g3 % lutease gkt
BN 2 OE-H & 5 (TapmmmERERD

Studies on an Enzyme Capable of Spiitting p-D-1, 6-Glucosidic Linkage
Some Properties of Lutease Produced by Strepiomyces strain No.. OP-4-5

Norio Nakamura and Osamu Tanabe (Fermentation R‘es.‘Inst., Inage, Chiba)

In a previous paper, it was reported that the higher molecular weight luteose
which consisted of 5-1,6 linked glucose units was made by Ren. aculeatum var. apicu-
latum. The isolation of the microorganism which is able to produce lutease (3-1,6-
glucan-6 glucanohydrolase and some properties of the lutease are described in this
paper. The optimum reaction -temperature for the enzyme was about 40 C, and the
optimum pH was about 6.7. At the maximum degree of the hydrolysis, only glucose
and gentiobiose were detected, and at. this point, the hydrolysis degree of higher mole-
cular weight luteose was about 55 per cent as glucose.  The formation of lutease was
induced by the addition of higher molecular weight luteose.
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HEYID p-glucanase (TN TIZE { OIFFELHRE SN TV ASD, ZH 6O T p-1.6 glucanase 12DV T
DFIZ, £-1.29, p-1.39%, g-1.49 Z=DR glucanase L H § DU UbHLE 3TV, P Kooiman® 3
Mpyrothecium-cellulase 335> Tlid 555 B-1.6glucan [TVEFAT AT & #4E L, -Y. Satomura®, i, sclerotinia
DEEFEISRERS LU sclerotium glucan 0D f-1.2 35 & O° B-1.6 linkage 1ZVERIT 5 b5 Rhizopus DREFRIE & LT
8-1.6 linkage IVNTYERT AL &2 ERMEL TV A0S, WFHITLTH p-16 glucanase 2 ik UTzHISE
&, REBRO p-1.6glucanase DT D E.T.Reese 5 OFEOMELHRNTRESLDIZSZ, TDED
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