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Studies on the Cellulose Decomposing Bacteria in the Digestive
Organs of Ship-worm (Teredo navalis sp.) -Il.
On the Bacterial Cellulase

Tamio HipAkA and Kaname SAITH
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BOTEFDO—AR “Sle WirL” OWMLEA X b 28 U 7o Ml S50 0 SIS S M & |
FED “STed Wi L” OARMMLICEE S L5 THEC DWW CHRE L. Lo AHTELS —
FICE U CRBESEO AT KO EMARC & DO bERE FEE A TR ETHEHI Y
£ OWFEBTLINT WS, MEEL T —€OBEICY h Sk #19T cell-free 187Dl
SIMOLAD Tl % A3t WHITAKER? (X Myrothecium BOKE 15 —¥ % fide & T
2 — M TR LI RRE L TR TR D, ZMEENL Pseudomonas |&DHIE X 0 BisctEhy
R, PHIRENE Irpex DT —E&IEHET LI FEIC L ) Tgam L, BICigkeEs 3%
TN T — CRIEEANTERE 7 € P B ERA IFH L T x v T — ¥ DFEESI L E SR 7o 28,
— R ES A AIRERE DB A i L1/ W B Ch D, BEROAHED SR & MHEEERI COBFZ S L.
EFREL IF IS L Cellvibrio BEOD v 7 — P ETDREHA ML, 2182\ CiE
FIE AR L € —, = D& A {5370 CHRET 5.
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1. FEHEE HEERE “ShewieL” OMEEN X D 58 L o fiiER s mE ch o
T OBEFHIMEE "D Cellvibrio RICETNEEKTH 5.

2. BREERUERE HRILOMKL NaCl 1.0 %, NaNO; 0.1 %, MgS0, 0.3 %, Mg
Cl: 0.3%, K,HHPO, 0.1 %, KCI1 0.05 %, FeSO; 0.001 % Tk b I fHESEE L L CBTME
# 1 BT RET 50, L 3% EORMA # B L 7o, BRI 28°C, 530 10 5
FiETh 5.

3. 7S —EohEER

HH: v Fewre— =% M/15 SRR (pH 6.2) 12 0.5 Z BB S ®7cd D& 7.

RSEAE: B 5ce+BSEK 5ec % 37°C T 24 BER S ¢, EAERRISH R DBIL
B0l FoLIN Wu @ 7o — 2 B EEREY Gl B L& 7 v = — 28 X b s
ez B H L 7.

BESERBAL . REDRISRIFC ST % 72 — ADg B X D 5HL, tarr —=x 25mg X b 27
= =2 0025 mg wAERT DICE T HEFREAE 1R L.
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1. £L5—EDEEE

TR I B\ C FREOFEHF KT 5 B, pH, M, SSRIESO WHEMZ T L B0
AIRAGMEECIT, KRB OFEHREIC KL T HHIER D AL O SR b K Th 5 RARDT
Wb, SEFECEEMRMETHHHEL D, BR L OFAE L BT 5 A HOREEY R4,
T — VAR A ICHSEOR A R Ui, Bl il S5 UL IR G R X O T OFKE
PULE SN S EATR I NS 0T, FELE#REY 300cc &7 7 2= 100 cc EAHL, £h
© 3g OURELH AR i 1/3 R H 5 X 5 IoRECIRTE S BT 5 b D &, BIICHEE
WhtE 1g IS w7 b OICo\L T, i, BEOATEHT 5 b o L ok« 28CICTH
YL, HRBSE HBRC I« DRI D 7 13 — 7 5 & e T ORRRIR £ 0 F \ WK
Wk LTl T —¥ s

BsE Ui, & 0k5E Fig. 1 ° :ﬁ:ﬁ;“mm Activity

O Thb. — KT sf o Shaking cultre 00— Glucose
THIE D EHRCHE 3 55 © Static culture 1%
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Time (days)
Fig. 1. Influences of culture method on
the cellulase production
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ERECIES N DRI X O T gk o JERtA MR L CER 7 V2 — 2BIIEE 5. £
L CFR S OIS EIA (i1l B I Sk & 7o BEF DAL B I, WIE OFE R ki
oD FACEHIHEE A KIS O M EARENC L o CTHICERILL, B O 771 = — RS EIREIIC I
LUIRD BN E LR, 702 — RAEATALEINC 26T 2 6 Rl e X ) E550 b0
CH T DERENEL LN LD, ZOBOBII—CB/LHE & L Tabh Tuh s bEHE
DWENL VB NS DTHAD . LHOFEREC X > T HBRKOMHKENEL  £1LL,
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B EERE O BREFEEEVMET T 2MERANA LR S DX, Mg FER L THEEEBEAK
DEMEPHBELE ED D THAS .

T3 — 2B BT & DR R4 D BEREIC OV TEHRIUE, FORCK & IR A
Bt EbZeGEEMEO RSV EKEERE CREERRRO 7 12 — 2 B TV K
Tl IS, T D MBI EEREZRT ~8 BT, 2= — 2BEILE%E 9 HH TRARETEL T
WA BEETIEKE L TECEEIMEIEL 12 - 2BRELKOTV5S. FORKEH
33 & 11 B % Thote. BHBERE, REE T ZEEMEN KD %, BEE
BOLREENE LR, R Z2E5EME D K3 ERERERKTO 7 V2 — 2B L
BEIMBEIRTHD. ChbDHEL D BROLBIEEFMIHSIH THLHREHRT, £04%
PR R\ TEDERE R OEHA L 742 — 2 X ) FCESTF D OISR b b A HEES
Shn. Bgko pH (3 5.8~6.0 TEE&EEIC X5 pH o Bt pH LT + 0.2 &E
ThDot:.

BRIt < MBEE L IRANIRTER: L TR A L FIER O BEEREY RN, BEfEcEd
LI BIEE T 1B TH A O LBKE TR T BT, s E L Ehg 153
HRD. Lo LESRBEOMIE IRV TIRIREERN £ X 5.

II. ERRA OREH

RO € 7 — ¥ ORESUIESHFHC L £ 0T 525, FRERTHERMERE v L7 —
EOME 5% 2% L MRIEHERFEO B CHTORMA L THRA L L TR LERCHL

Fig. 2. General scheme for preparation of cellulase from the
cultur solutions.

.. Total Cellulase
Total Activity . A
activit ield
Volume (cc.)| (U./cc.) (U.)y SE%)
Cultur solutions 1250 154 19250 100
|Centrifuged (3500r.p.m), 15min.
l l
Bacterial cells Supernatant 1248 15.2 18969 98
(dumped) Vacuum concentration,
at 35~37°C.
Concentrated solution 640 23.8 15232 79
Acetone added to 40 vol. 95,
chilled
Precipitation 50 25.2 1275 6
(dissolved)
Supernatant
Acetone added to
60 vol. 93, chilled
\ J
Supernatant Precipitation 50 155.1 7305 38
(dumped) (dissolved)

1o FOREHERONEX Fig. 2 ol Th 5.

RAIRIEAIC T 11 HR B2 L7 % 3,500 r.p.m. i C 15 4H @O L, o RER
% 37°C TH1/2 BICIRIERBHE L o8, FTEEDOS 7 € F I X 2T 2055k a5
F2. ZOHT by 40~60 % TORBRME LT —FOMBEEL, T8 40%LIF
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FREEORTVBERL I EZ 2002, FE L7 — ¥k Mot ic X 5 it & 75 B
Irpex DAL 7 —F LD HTFNHDELEZLNRS.

Table 1. Effect of Mnt+, Cutt and Fet+ on the cellulase activity™®

\‘igggg;»»;999fgffffiz 1/1000 1/500 1/200 1/100 1/50
Mn++ 110 110 120 130 130
Fet+ 120 110 01 o1 59
Cut+ 94 40 0 0 0

* Relative values for the activity (100) of enzyme solution without adding above salts.

*## Sulfate.
= ¥
“STeWwir L DWW EER I b oL 7 Cellviblio BEOHIE v 7 — ¥ DEESEFRN
FrT—¥D 7, = OMWEEBRELROFE L.

1. FEIH QMR Ch ) BB K Te 2 FERER AR R A L e,

2. FEELT ~¥DT I L H5HNBLIE L fTO7mM, 7T & 40~60% Ok
WALEC X 0 il DR B S S e,

3. AT —FORBEEL 37°C & pH 11 6.2~6.4 Thote. 40°C LIFOEET
L DM EETH B A, 50°C DL kT aiicmiEIhs. 3L pH 45 LUF pH 7.8 DL R T
REEE & I AR TH .

4. #Fuer s —FOREREZMFTFICIRTSH Mot O BIEEHRME ch ok,

AP LT« HHEE A o e R F s e —EIRCIRE OB LR T 5.

Résumé

In the present paper, the authors studied on the productive process and enzymic
property of bacterial cellulase of Genus Cellvibrio isolated from the digestive
organs of ship-worm. And the following results were obtained.

1) The enzyme productivity 'of the bacteria under cultivation becomes higher
in proportion to the increase of the air dimension touched with the bacteria.

2) By using precipitation method with acetone 40-60 %5 the cellulase is to be
highly purified from the culture solution.

3) The optimum pH of the cellulase lies within the range of 6.2-6.4, and 37°C.
is its optimum temperature.

Its activity is stabilized, under pH 5.8-7.0; but it begins to decrease at pH 4.5
and pH 7.8 respectively.

Though its stabilization is kept firm, under low temperature; its denaturaliza-
tion begins on being boiled, for 10 minuts, above the temperature 65 C.
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