“RT T LY LB PIRHESR 5 T IS
B ¥ 5 #F -1

POMEEER LMW IR L OBIR
R Een W

Studies on the Cellulose Decomposing Bacteria in the
Digestive Organs of Ship-worm (Teredo navalis sp.)-1I

Relation between the Enzyme of Digestive
Organs and Bacterial Enzyme

Kaname Sa1rtoé and Tomio HIpAkA
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Fig. 1.,

from digestive organs of ship-worm

General scheme for preparation of crude enzyme

55g Digesitve organs 4- 200 cc H2O + Toluol, In ice box for 24hrs,
l Centrifuged (3500 r/min.)

Acetone added to 40 vol. %

Dried in vacunm

[ Al
Residue Extract
( 1.
Soln. Ppt.
Acetone added to
60 vol. %
™

Ppt. Soln.

Enzyme preparation-I
Yield 150mg, 6 u/mg

Washed with EtOH and aether

Dried in vacuum

Enzyme preparation-11
Yield 2300 mg, 205 u/mg

Washed with EtOH and anther

Table 1. Kind and activity of the enzymes found in
crude enzyme preparations
Activity
Kind of enzymes Unit
. Bacterial emzyme | Enzyme of organs
Cellulase 120 250
Amylase 6.0 312
Xylanase Reducing suger (mg %) 155 330
Mannase 38 48
Sucrase 3.2 6,4
Alginase 6.6 8.3
Lipase cc of 0.1 N KOH soln.* 005 0.25
Esterase 1.7 095
Protease cc of 0.1 N NaOH soln.** 0.1 ?
Catalase cc of 0.01 N KMnOy soln. ? 18
* ¢ Acidity ** : Formol titraion
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Table 2. Digestive influence of emzymes and bacteria over
various cellulose-materials

Cellulase | Cellulase !
from from | Bacteria

Substrate bacteria | organs | oo

Reducing sugar | R.S. Deg.tx;pn. gnedia
(mg %) (me26)  (w. 9) Inii';l-l Final
Filter paper 9.5 6.1 38.4 2291 60| 58
Hydrocellulose 8.7 7.2 55.6 22814 60| 58
Absorbent cotton 25 25 3.7 7.14 601 6,0
Sulfide pulp 6.5 6.0 9.5 18,50 60 | 6.0
Soda pulp 6.1 50 251 34.62 6.2 | 6.2
Semichemical pulp 159 19.4 6.0 14.30 60| 64
Original wood (13 mesh/inch) 10 5.2 1.4 00 58 | 58
S Treated weod (by boil. water) 0 43 4.6 0,30 58| 58
3 ” (by 1 9% NaOH soln.) 0 25 1.6 3.10 581 60
2 1 (by EtOH and benzene)| 25 40 10 113 | 58 58
: Deligniflcated wood -1 5,2 75 39 00 58| 58
3 ” -1I 70 115 5.0 0.82 58 | 58
2 " 111 75 12.2 60/ 00 | 58|58
“ |Powdered wood (60 mesh/inch) 5.2 6.0 1.3 0,0 8| 58
’” (150 mesh/inch) 6.2 9.7 3.1 0.10 58 ( 58
ny |Original wecod 8.7 10,7 00 0.0 58| 58
% [Treated wood (by boil. water) 10 25 03| 00 |58|58
%. ” (by 1 % NaOH soln.) 6.5 75 4.4 00 58| 58
e 4 (by EtOH and benzene) 4.0 4,0 0.6 0.20 58 | 5.8
5 |Delignificated wood -1 284 284 15 0.62 58 | 58
g ” -I1 320 347 33| 145 | 58|58
& ” -II1 422 370 17.2 2.14 58 | 58

Table 3. The constituents of the pulps and woods used as substrate

Sample Ash gfgﬁc; n‘ay benzene Pentosan | Total cellulose| Lignin

Soda pulp 091 1.14 21.28 94,09 9.26

Semichemical pulp — — 14,00 7491 21.14

Camphor tree 0.48 4.80 18.29 41.09 26,00

Japanese cypress 043 2.03 92.12 54.72 29,06

Pasania cuspidata 042 6.75 16,93 53.10 19.06
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Fig. 2 The relation between optimum pH of cellulase in
organs and bacteria.

i Bt L oAl Fig. 2 on& fiRac. BiBRi#cik pH64, %3¢k pHS58 43k
D% pH CHOMCH-TFORERSTED bR, X OMMKIEAY T pHE8 & 66 &
D2 8, T 1567 Wi LY KK SR L-EESER ik pH5.6, 6.6 0 gk
y OFG pH n@Bwbhic. FRRFES L BHER TR 508285 DB L HERT
A aske Wi LY ARARRIRIFRCHRT S e 7~ @i Tser 7 —¥,
MbfioBERCLbR S NE a B WO v 7 —¥ BEETIHOTIRRVhED
#Exzbha. 62T sl vwirLd O CEBERCEL T RN e N e»n
SRV X b W LHTEL e d D L HERE LR 508, ILEDOEEMIC 2L TR B HR T
5H5.

B’ ¥
PR, MBI+ > 7 7 — €A ERE, LT —¥, 7 I T~ ERZICKE
~vF—¥, TAL¥F—¥ (Alginase) =27 7 —E€OFAEI DL, Hificrs 5

F— LRI L D RPHIARD TR & ) BEECRUAT YRR bR D, T
77—, ) S—EDRFAEREELL S, RARERICIL 7 7 7 ~ € Rl Ao




BOHE e HSEWPS — 3w L BT RRHLES M s o i T 55

(3 1 ETE V(SR o

A FRARAHLET DA D W TR OB L ) 7' = o & O SRR & Bl It
BILTHEL, o ORI OSRIERCIC SR E T 5.

w7 —~¥D pH I#E-ci, fNgEsEci pH 6.4, ARESE i pHE8 ik 0F
i pH miwbh, LD ORI X gL F —E L WL T —€ L et
HARBZHDLDC, 1ele Wir LY RATIRITH DIFEIC X b b4 43
DD CH 5. '

BEARICHE B T T S\ ¥ LR RINRBS R E, AMRCEHROME
KT 5.

Résumé

In the previous works we reported about the enzyme of the cellulese decom-
posing bacteria isolated from ship-worm.

In the presznt papers the authors treated the experimnts carried out to find
out the proportional relation batween the Cellulase of bacteria and that in the
body of ship-werm with the following results, (See Table 1, 2, Fig. 1, 2).

In the two prepared enzymes extrected from the ship-worm liver and from
bacteria, the activity of Xylanase was more effective than in the case of other
Polyase, the action of Protease and Lipase bzing very faint. The existence of
Catalase in the bacteria was not confirmed.

As to the enzymatic hydrolysis of various cellulose by these tow Cellulases,
the regenerated cellulose (e.g. filter paper and Soda-pulp) was decomposed far
more easily than the native cellulose (e.g. absorbent cotton), and the action of
them to the woods was showed to be done in proportion to the degree of pow-
dering and delignification.

The optimum pH of bacterial Cellulase was found to be 6.4 and that of ship-
worm enzyme to lie at the tow points of 5.6 and 6.6. (See Fig. 2).

From these results, the existence of some influences of the bacteria over the
cellulose-decomposing action in the body of ship-worm was conjectured.
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