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On the Cellulose Decomposing Bacteria Found in the
Digestive Organs of Teredo (Teredo navalis sp.)

Tomio HIDAKA
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1575 4 Wip LI X5 D DEVIC ROVKHEEF O /M LARR, B8, MPhcaile
B, A5 4 0T, HRCARERICRT ZoFILMECK T 5 FHRROMLED 2 55
FEROY T BFHETH Y, AR ORMERE LT L O LEBICET 2B HE
7oA L BBk E I Bbh 5.

0575 s LI RTEERCALE T B /& WO BB OMINC X ) RMCHAL S 505 €
DA % LTI B B DN TH OB T, 4578w L RIS AM 2 iR
L LT AICEEFAMEILOBOARBI M AT MERER Ly, b 157w
U4 EREik Cellulase OAAE 5, 24 R ORIV EH 2 Hiic®,
HOBAEDL 157 Wiz L1 RNT Cellulose 80 %, Hemicellulose 10~159% 73
Wi bR TEWML, FE DorE & MELLER® (3 1.57c S Wis L 238D A B AR
B HEHABOBANED Z LD AL L dAMEHEILLEED R E LCRIAT S D
Dy EL . AW L TR EORITRE L B7 5 Rl Cellulase, Amylase
Bt B L L, Teredo navalis OWLRBRIC LY 1570 Wis LI B M OF Cello-
biose % b B WLl Saccharose 3 ZICEANE, Cellulose O LT L HEAL
ek Lie. Bl BASOIIEHC Cellulase, XylanaseDfE7E% AT,

PUEOBITIE 1575 {\nis LI OWCHERE LT X D 23 2RI 355 $ O
YLD, ZHEE AR DER UL, £ OWALEANICHR T ToiHESRT
e P He OB A TR DT LR MFTHEL HIC T OABEE OFEMH AR LIcDT
F DGR A B THRET 5.
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1. SEEiCOWT  JEKHICIEMESRS R R A 23 b T 5 D
¢, OOSECHT B 1578 Wis U1 IRKREC T 3 R R EL T e s
T HNENRE D, T OIDRDOMIRE L 7.

HER B IS BAET 5 B WM RICEEILERT 2 157w LY ZiREE,  RIUTHIY
2 Are 7 O—FHaRSE 50~70 mm, K& 4~ 6 mm—%i RO, WICEF % 4 FO B
nFk 2 01, 005, 0.02, 0.01% OIEFIC 20 PR L AL A 1T D1 BRI
KCHME UTe. OBMRSRENC ETEMB AL T B 0B & T RO R T % IEHEA N &
iR B L CRRL, —HREAme Ll ST L BEBHRL T Ty 7
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$R L LIRHGRINA Bt B3 5 IRk D RN A TERIE DY AT 5 0 &0 i R
Lle. i< U CAHRSE MM % 5o AV B LT & RPN O 4L & il 5 45 a kb e,
(Table 1)

Table 1. Sterilizing effect of sterilizer for the body-surface of teredo.

Conc. of Bacterial growth
Disinfectant | On the surface ~Im the body

(%) Broth Cellulose media | Cellulose media

Control + + =+
0.1 =

& Fid 0.05 + <+ =
Peniclline 0.02 + I +
001 ok + +
0.1 = - -
0.05 - — —
Phenol 0.02 _ _ _
0.01 = — +
0.1 + 2 —+
Hydrogen- 0,05 + + +
peroxide 0.02 + + —+
0.01 + + +
0.1 — —_ +
Mercuric- 0.05 + - +
chloride 0.02 =+ + +
0.01 + + +

Table 1 22 SIS/t FoRD 0.1 % ¥ 20 EIRIEEE LI b O2#E Y TH 5
HAMIE O, 0.05~0.01 9% PRHECILAREEIC 7e ds WA EAE L REAT e Fam L
7oh3, 0.1 96 BBEECHR CLL ARSI OB 522 FERE LT AP MEiESR MR O 47 &
Hanfite.,  HAUC DB RSB 157 W LY AU RICENR L T icd ©
YEMTRETHY, TREERLOSENC R TERY DT, i Penicilline (&—ii%
w7 7 AR LT BRES OB GENRINRTE Y, SERIMEOL L7
AEHBOODTE 55 HAERIC bR I ickkic Peniciline o Al ch ok, A
LA TCIGE X5 <, TKEEC & BRRENATES L e D ARIHIEE %  SEiEE Lo D&
Y e ) KRBT ROANEIRCHEG L b2t EERILKSEHT 5 IRBLC H T
BRI, REREEY 3 AMCER L TR EER L ARECFEE LR LI

9. EEIEOFIR  0.19% FoRK TR AR L 30K % OMERIANSKY®,
DuBos™, HuTCHINSON & CLAYTON®, f&£1E OMERIANSKY®(1), f£1E OMERIANSKY (2)®,
fs1E HuTcHINSON & CLAYTON®, KADOTA Hif&ik® (ZERIFEWIL SHEREIC 9ce 4
S, BPEIEHE No.2, 8x lom % ARSHEAE L CH ) R 3AZEREL, 30°C
= 7 BRESE LIcAL, AREGEDK xRS 10 ROHRCIBHEA © S A G0, JOH:
e HIS0 O ATEESRTC AT U R (R LR OFS R, B OFEH 0N Mt Sk A ps o
S T KADOTA Eiwih fir b4 C b 5 HAMH DI O TABIHICIT AL AT 5F
L.

3. MRk MERERO BRI AT D L b AEREE  30°C i TERERIR A 1T
WAL 3 ~ 4 BB IR SRS B i FoRRC SRR < s L 1/3X 1070 By,
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2R RHE L CHEOER Aotk SRR 10 ROEICOWTT oL E
B & Bicoh € SHESSRER BT 5 EE A—BHC©h 5B a 51k L ROV
TFOBEICH D ote. AR EEGFEOMEL K 4 DRAWNPEET 20K Dl
RT3 D Th h, HOFIBAEOSMEFRC LY ThbORICBIREERDR
DR, B SR & SRS L ORAFFRICRT R4 FEFRCEML O E
AR A DUCEERE LS. 874 LT 13~15 [mo KEEiiuc X v oL { OiFE
B dark LIS CIEBEDSMRA &+ DICEOLD,  BEHSENEZ O/ 1 ~2.5(1.5)%0.7
~15(1.0) £ DA E % b D B I 7o FWDRL B D IRAE & 788D C MRS B DS BT L
ENSYIS/ ) ol

4. sEesEE  EARESRIEE U CRMERSER O R IV, R W e R R
%1}, KopPLOFF and MORSE® Dk fa FEROHF-KIIEIC XL D, HEKANCX Burl O
RS R T BT, ZE Rk A R P A SRORE R R L, FEDOM
Bl L@l Do X BB AR, FELBE, KR T oL, EES
2 IR4EMERFT D b b A B (FE RS A, MR MEs B & T %)
DPRAEL, 2% 4 BRI Licas2\wic BE OMBO L sk 2> 21, S BRI
I oA SR T DB A BEIRICEE L, ABOLA BE e L 53 mhEdE: 238>
T HDFHECH D BEOSEECILEDI Lis ot XD TROFHEIC & 238wl
y s

(1) ififthEs X Bk

Ak o { B o KAWL ISRk R BT WX DX AB 2 BRI« DIFERENC
WAMDERN LD, ZHFIHLCBEOMEL D, LSEE LA 2 & ROSKEE
Fote.  HIHSERC I R K DAL D @ AT K E iz Sdn < L Rt &
0, 05, 1.0, 3.0, 5.0, 7.0, 100, 150% & L, #H 30°C 1< T9 HkAE LIHELIY,
SEMEER g LT

ks EAHIREE 0 K0t 10.0 % D ETEAEO HEHRL bR, ABREICOW
CF 5 E AT BEICH LMD < 0.5~3.0 % OfBIC CHRAE L, 5%Cicn & kY
FH DR DB, ZIC K LBEE 05~7.0 % ORBICIHT LAT, 5 %ICRTEBHE
A S LTI 7 % IR CIR BEO R DR & il hORES ~7 % Stfgiic
U SRR P AR (S T3 5 A R 7o hs, BEIOEAHEDZR 5.0, 7.0 % Ok
e o 2 [FIHREE ST AR TLPRHE D EEFIRIC B L, LW AHRIOC B, 31
I ke Lo, SRS s 5 B ORISR AT

(2) M Eahe X %4k

s IR R D ORISR KOV DA DR Fac X b ABEaaHET 5 R A 1T
P i

filkg oo #4R D 2 AWk 9 co wwiin 10 fRCHR LI b O 10ce ZEES cm B
B b ) —lICBE L, ks 2650A (15 watts) SRIMSITEEEPCOLIR L H 10em HTTC
RS, & FTREREE 0 0.5 cc % 9 co A FEERHGC BRI L 13 HEEg Lic. (Table
2)

AEBIC L TR DOFENIb .

i, ABREHECEIMRC AR O A BT 505 RIS X 0 HI 0 FEF DA D H)
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Table 2. Effect of ultraviolet irradiation

Time (zfm eizﬁx))ostion 1 3 5 10

After (days) GAO%- 6:1 G.o. Cd. G.o. Cd. G.o. Cd.
2 +: AB| — +:B — +:B — +:B —_
3 4 :AB| — |H#:AB| — |+ :AB| — |+ :AB| —
4 4 :AB| + |H:AB| + |4 :AB| — |+ : AB| —
5 #:AB| H |4 :AB| 4 |H:AB| + |4 : AB| +
7 it 2 AB| it | Ht: AB| 4 |4t : AB| A+ |4 AB| 4F
10 i : AB | 4 i : AB | it
13

* G.0. : Growth of the organisums *% C.d. : Cellulose decomposition

Xt 30°C K73k 3 BRI R Tl FE A ADMEABETH Y, = OFEFMHIEMIBE
IR AT 5 FHR—BRTHOk.  IFEHE TR TBEIRHE LIcRIRPRE L /s
HHonAbhic.

ii. 4 (1~ 340D BINCR T T ORERERIC X 0 MRHERS I EH AR CTHAR
Lieh 7 HBCIRIERR (Xl S hore.

iii. YR4MERIRSY 50 AL ECIR ABIRSER L BB OZDAAE L C IEH OfHESES M4 7R
L, b ABEEETCRT 5 L0 48R L. #5120 0D LG Cli BE $4E
WUz, Bls ABDHAET B R8I 50~90 M H OMRIMRIHH 247 5 C LW X2 TH BED
WSS TTRE Cdo 5.

M. & o & o MK

1. JUREME

SO EEROAK X & (KAapoTA (734K, 30°C, 5 HHRE) : MHidvic CALE
L, BRCHE SR I3 EARREE. WY, #eged. 25~6.0(4.0) x0.5~0.9(0.7) £
chromatic granules # .

B L ONEB: (KADOTA Rigkik, #Mhiflskaexitic 30°C 5 HiEER) « BEXFH L,
TEBCEEN 5.

foF @ 7zl

Pl L

2. ealE  CWRMEET AT = ) v EERCAES BT 5.

77 st fE:

3. HiELOWH

REHERIER AR (30°C) @ K788 4 ~5 BIRCRHF XU L 7 ~ 8 HiZT DAL OMEFL
SREINCEBEM ORI (Halo) w43, THFIL LUK, T, R, sk, Bk
B, WA, FBH.

R RANE B0°C) : BRI/ HHRFEH, T8, ML Wk, itk s3t, &
AA.

AYFERSNE B0°C) : FERF, ek, TFug, W Rk, W6, dBER.

BN (B0°C) : FEHERE, Ik, K.
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on the growth of bacteria

20 35 50 70 90 120

G.o. C.d. G.o Cd. | Go Cd.| Go Cd. | Go Cd.| Go. | Cd
t:B — +:B — |£:B} = [£:B| — |[£:B| — — -
+:B - +:B - |+:B| — |+:B| £ |4+:B| — = -
+:AB| — | +:B | 4+ |4#:B| 4 [#:B| + |[H#:B| * - | -
+:AB| + |+:AB| + |4:B| 4 |[#:B| 4 |H#:B| 4 - -
#+:AB | H |#:AB | A |H:B | At |[#:B | 4t [ 4B | it = =
#:AB | 4 [ :AB | 4+ - -
it AB | it | #t:AB | it = an

— : non, + : slight, -+ : partial, 4+ : greatly, 1t : complete

EengE R (30°C) @ [ k.

Wk de RAE (30°C) : FEH R, #IBRIK, M ANk, e, EN.

BERSSERANE (30°C) @ BT 5.

FIRIERME B0°C) : T HRIEET 5.

e RANE (30°C) @ FEH T

AR M (B0°C) = FEH T

ERINERRNE (30°C) : FEH

~_7 PR B0C) : FHET 5.

BRI (200) : FEHRT

Kapora 57350 (30°C) : 5735 2 ~ 3 HEMM 2T R &%, J8HC R 10 ~ 3k
PE, 6~ 7 HIZBHCA AR BIWT3 5. M, # #2FE4E7 L. Glucose, Cellobiose
LEET S

At BO°C) : —HcIER, KL, WL,

~7 b+ 7k (30°C) : [FLE.

RLEEE 30°C) @ HEET.

ALK FRAERE © 7o L.

1 F—VAERE @ ol

TrE=YEH kL.

AEEREE Bt

w3« Cellulose, Starch, Mannan, Alginate-Na, Saccharose, Maltose, Cellobi-
ose wAOMEFIFT % A3Re4¥3. Glucose, Lactose ##l 43"

zgs#7E « NaNOQO;, KNO;, (NH,),SO,, NH,C1, Peptone, Asparagine, Casein 7% FI|H
4 %5 (NH)),CO;, Aspartic acid 7 Fl &3

AH ) EEE : 15~30°C (27°C).

47 (FE) pH : 58~9.0 (6.5).

4F OpaE) AR 05~7.0% (1.0 %K51).

WERERR SR & DEAMR © Stk

Sugn - Teredo navalis sp. WELEN.
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. SukEOEEEER
ISR F O BT 2 EMENC S ¥ Genus Cellvibrio g+ 5 b0 L ARSI
%7, Cellvibrio @Y % b OCHACHKE SN IFHME» 4BOKTHD. 25
VT & A Hel B, MR LietaER TR L\ Cellvibrio vulgaris X 32R7F
&L\, HEEFELTR L CIE BT 24 H L Cellvibrio ochraceus, C. flave-
scens, C. fulvus X \3F3 LS AMHEEET L0, ZEIAN S EESFTLEEL L,
KB O L TR O WA R A ET 5 D L IR O\BE L RIS 5. B
REMNC Hi 3 2 W ARBEIE_FEE0 aREER O[T X D bENCKITH Y, £OKREF IR
RC—34 5 b D, REEFHEOWHCRTS C. ochraceus LiIBMERCHKE TS
Sns—3w C. flavescens X IABMPFHMIER, AMERC REFLT, AHCHEF
T4 RETHRDY, e b—F L. ThidEE oS LIcEE, Genus Cellvibrio
CET 5 AL ALTETHS.
M. Zekes oA DOBRER
1. HomiEes. pH. AREEOWE
RN AR D FEE ROMEESE S E IS AR EE, pH, AEREOMELIER LI
FEULEIROBEI TH B.

Table 3. Effect of temperature, pH, and NaCl on the growth
and cellulose decomposing power

Temperature |

C) In1t1a1 pH NaCl concentration (‘V)
Condition —
1o‘15[20|25‘ 21 30}35 s.o! 5.8‘ 6.6’ 7.4|8.2| 9_0‘ 9.6 o[o.s‘ 19 3.o| s.ol !
— — S S TS e e ,,'47 AP
Cellulose decompo- [ 1
sition —:I:1496‘6—~—668‘8]4————878-}{——}————
observed after days | | 1 | - ] s o
Velocity ratio of ’
decomposition — 1'4366 100[100|—| — [100{100| 75|75 | + | — |—| 87 |100[ 87 |4 |+ | — | —
_(1/tx100)% | T I ) T
Growth 4 H i '\'H“'l% ot —"iH' fib | At | 4| A | — ] iH-J, I ol ==
| i
¥ g o= Decomposition time of cellulose

The shortest decomposition time of cellulose

IR SRR MR E 2T~30°C 12 h B & AL b, B OFEE MOMRMESR L R
QRS 4 HCPHELFEH 2R L 6 HRTILIEH 0 L. fghiﬁﬁﬁ‘bi 15~30°C
¢, 10°C BIF 35°C LLETCRHES L.

frid pH 1% 5.8~6.6 OHIRM:MICH %23 pH 5.8~9.0 DHiPAIC R THER*HT 5.
#5 pH 9.0 WRTEF OERIETIAL Y 55 % ofc. DL EDdn #iEESM/ERL pH ORH
Blic TR fFbi, TofEATb4H pH HiFARN CMLC S O Th ot

AtEEREE 0.5~3.0 % HEPIC R CIER iR MER AR L, © O MFREED bR TR
WP 1.0% PINC S B X 5 Th 5. R E & Ed O TRARFKEE T, 5.0~70%
R TREREE RN 5 IR E AR ED bhvie. 10 % PLECR TEAL FEE Lis\.

2. IR O

¥ KADATA Bififia et L L2 & 0 35 SRR % B e U Tc RS 38R 2 A L fRiiE
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DA DOFEE USHAMERAME I E T LR Lic. SERC A T BRI O IR
MR RBAE I L 4 ROBEY ThH 5.

Table 4. Influence of inorganic salt on the growth and cellulose
decomposing power.

Media No.
Substance Conc.|

% 1 11 (m ’IV | ]VI ]vn'vm)]x ‘ ]x1 lxulxm‘xw)xv

NaCl 10 |d ol o] o] o] o] o o] o] o] o] o] of o] x
KCl o1 |[olx| ol o]l o]l of] of ol of 0ol ol ol o|x] o
NaNO; 00510 O|x]| ol o] ol o] o] olx| ofx o| o| o
(NH,):SO, 05 [0 0] o]l x| ol O] 0l ol Olx]| O0]x ol o] 0
K,HPO; 01 [0 ol 0] 0| x| 0ol 0l o|lO|OlO|x]| x|oO]O
MgSO,-7H,0 0350 0| 0| 0| ofx| 0 o|O[O|x| Ol x|O]|oO
MgCl-6H,0 05 |0 o]l ol o] o] o]l x! ol ol olx]| ol x| ofo
FeS0,-7H,0 001]0o ol o]l ol ol 0ol ol x| o c|] o] o] olx]|oO
CaCl, 001 | 0 X X X | X X X X X X | X X X X X
Cellulose | 100|0 of of of of of of o] of o] o 0| of of o
- —— = e ! e S : — ]
Growth w4 [ == W] = w]+] - | —| =+~
Pigmentation +H+ |+ == =+ == — | =] =
Degree of cell. decompn. 3 N _lm I N R

(after 12 days ) + + \I“ H+ lxl =
Verocity of cellulose . gl ] S O N R
" “decompositin || T | £ [ |~ ]| — A 13
0 : added X : omitted

HoERIC X 5 gkl M, I, KekisELicd owilith oaaifs, il
TE3% 7 BB IBCA 2 ORI Lic.  ZS0fENLBRT D L, i,;%%ﬁkﬁ‘& |
Aol BEMRME, IR Db EH DT HOEBTHEEL2REXRTDEHDL
., ZREEFREYINZ AT X ) MRERTEAT 5. - 0IEMERL NaNO;, KNO;
SRR R TR TH D, (NHD, SO, 1k ZicAt v 154528 £ fERIERIE. RSk &

(NH,),S0, DWH % RId 535 5 X ERRER— O & X D I L.

3. ZEHRPHOFER

Table 5. Effect of nitrogenous compounds on the growth of
bacteria and cellulose decomposing power

—~ e S R
S1Z 2| 8|2 2z 5|8 |2|8|¢
Ni 3 I T F T ) 2 5] 23 g e
itrogen Sourse g | ¥ £ o > Z ] o8 g 2
slw|le|qg| 8|82 |x |28 5|5
o o) o G | 5 1 o
SN | B .. S I B —
Growth + ftt ++ — fi it it {f . itf f
Pigmentation + + + — - i i 4 — - W
Degree of cell.decompn. " . | |
(after 12 days) }_ -~ - it it it J’ + — i 1
Verocity of cell. | |
erociy O Cdecompn.|f = | = | — | — [ | # | |+ | = ||+
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KADOTA E:&HAARR NaNO, #[¥, 2t £4%3EHE 4% NaNO; 0.1 % DREY
B SR ENGE L I b HRINLEOEE RO MR 2 Bz RIROMER
wFTO%e. ORI L OEBRFRETHB.

E EIvmbhs X5 csE#HiEL LU NOs-N 23k b R <, Peptone, Casein, O
HRREEENZ IR E NH-N 34051 d B <. #5 (NH),CO;, Aspartic acid ¢
T2 FEF L.

4. FMESERERICE T B BHHE O

KADOTA B3R 1 9% DEI G BHEA RN U CHER U AURHMESRS#E ) (X BBE FIL
=i, Glucose, Lactose # ML 7-HAIEA L HOFEF IR >N, Starch,
Maltose, Saccharose, Cellobiose 7 7L 7o B2 3 R CiLEEE 7 B AL W IERCH
SO A BDIF BT E T WEBEETH DT,

Glucose, Lactose &2\~ CikF DapE% 3 4 0.05, 0.1, 0.2, 0.5, 0.7, 1.0%, LT
E LAl 0.05% %&b DR TDRBEOTEE LOHMEROHMEN DI, 0.19% L
EOWEETIRER Lishote. Bl 2h b OREIL RIS (0.1% PLE) FRCIXAR D
FEH &Lk AR,

(. i

157¢ \Wis LI (Teredo navalis sp.) H3MERIM SRS S5WT 5 Dy EDTHE T
MR OB R DRFETH 52, FAERC L 2T, LORNCHET %
HAEE 3B LB DI U ISR E M DA B G A HEAFER LA37e. W THi< DO
& KB DML R A AT\, L OFMEE A Bin iC L A EOMFEZPEL 1o R
Genus Cellvibrio @3 5 —2Zf L By & Th 5.

B OO A ORES & L CkiREE 27°C, pH 6.5, AMEREE 1% Th ol

DRI R . U O, BENRYE, BRI D, BEESHERAERE LT
TR RESS R IR WY Th DT,

AT B A& SRR AT % 28, e iR 7o R i & 0 fRMESR S RE
BSERED-F (Wl

& 0 AR BT A SR OIS O TS T 0%, B L CEA CHREE OB A ¥
Fah. ok o OFEFICKE L £ KOO IEI A i b 7o HHIHENR, PgBI#IR,
RERICE I Lk HE RIS OUSd o x4 EKT 5.

Résumé

In the previous works, it was not sure whether teredo could utilize cellulose
as a nutriment or not. The author isolated a cellulose-decompsing bacteria
from the internal organs of teredo, and studied its several biological properties.
By this study the following results were obtained.

1. This bacteria seemed to be a sort of Genus Cellvibrio, by its bacterio-
logical natures.

2. The most remarkable decomposition of cellulose by this bacteria was
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shown in the media, containing 19 NaCl, pH value 6.5 and at 27°C. And for the
propagation of this bacteria, NaCl, phosphate and sulfate was indispensable as
inorganic nutriment, nitrate was the most suitable nitrogen source.

3. The cellulose decomposing ability of this bacteria was obstructed by add-
ing lower molecular carbohydrate such as glucose or lactose to the media.
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