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Studies on Marine Agar—digesting Bacteria

Takahisa KIMURA

Abstract

The author isolated 6 strains of agar-digesting bacteria from sea water samples which
were collected in the Northern Pacific (see Table 1) and the isolates were taxonomically studied.
The following results were obtained:

1) Morphological and physiological characteristics and sesitivity to certain antibiotics of the
isolates are summarized in Tables 2, 3, and 4.

2) On the basis of the above results, the 6 strains were classified as follows:

Strain Ag 3; genus Agarbacterium (species unknown)
Strain Ag 4; genus Pseudomonas (species unknown)
Strains Ag 5, 6 and 7; Agarbacierium reducans
Strain Ag 8; Agarbacterium uliginosum

3) Strains Ag 3, 5, 6, 7 and 8 had digesting ability of agar and alginic acid, though strain
Ag 4 lacked the alginic acid-digesting ability (see Table 5).

GranV 37 —n v =—#ROHKF &L Y Bac. gelaticus % 5B L TEl3E Gray & Chambers? ,
Lundestad® , Waksman et al.+®, Stanier® ZoO#hE < OBGEHIZ L VSBOERSTE G BE & n,
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BrER D TV 508, 1958585 A~ 8 ADR, AuFS0BLILILEEBR61ME & D 312 fho HEk B B
L, ZREORE LY NIEEY IEL 2, ThED > 5 Table LISRT 6 A TERLU KL Y5
Ui 6 Bk BRP BN AR T AL RBLAOT, ARV TINE 6 BRIk BEL, 4
B LOMBORN ¥ RALKRYBET 5, L BRICFERT 505 Th% 6 Bkkeh 5 BRI BEBR D13 5>
EHRRER T O 7 L ¥ v B bR L 12,

£ B 5 =
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ZHBL, IR ZoBell 2216 EXE#) (PHRED (CIBBUSZ L, Tnd bl o 711 Bk & D IoER
BAt BT 2 6 Ek ¥ BUSRE & Ui
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AT#K5 L7z Barsickow RIS vy, FAZEW pH OFENIIT ZoBell 2216E IEH0ZEXR %
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Table 1. Origin of sea water samples for isolated organisms

Station No. 'Locatlon of sampling Dep'vth of. Date
: Latitude Longitude sampling (m)
Ag 3 60°51’ N 175°00’ W 30 June 14, 1958
Ag 4 58°00’ N 175°00'W (1 7 15, 7
Ag b 50°00’ N 175°00’ E 49 v 22, 7
Ag 6 54°00’ N 175°00’ E 0 7 25, 7
Ag 7 56°05’ N 175°00’ E 100 7 26, 7
Ag 8 58°00’ N 175°00’ E 0 7 .27, 7

0.252 DB I A 1= FFBYH % U SERIFR IS % RV, SSERBE OB 1 BT SE RTINS H 2 U5
REEST T AV, TREhREOERE » AIRFNCBEL 1, .

3) AN AREBOBEE : =22 VY, #FYFL IV A2V Y, FuTF A7), T
FRAMLZ <Ay, AT 74753V —LEORKBHERICXT 2 B8, heart infusion — AT
HKREREM A FREL TRy Fe 7L —1r HRICE VBERL T,

4 BREU 74X yBYHAOEEERERE © KBRS U THIRE ZoBell 2216 XS & W XS D £\
DI ENFNO.25%BDEFIEBRRUTAF vER Y — X ¥R, pH 7.5, 3ml ¥o8RB%
O, EER, ToEESHICHEEL cARE Y BRI L Y —2EBOREBREL, TD 0.3m! ¥
OERBEICHRL, 25°C T 245, 4SKMER U OGS IS HBERRE U 7 AL ¥ vBROS - L V&7 258
JEHIDEM% Somogyi-Nelson 18 2k WHEIEL, #2271+ —ABEEZ DO TLOEE¥FE LI

RRERRUEER

BROIA & T & BHEAEO IR, Table 2, 3-(1) KU Table 3-(2) iSRTEY Th 3, T
Kb Table 21RTIMEREIVTh b, 77 2BEEET, F2BRET, A2 82D Z D5
BT b BE T CIEECERE Y R T, B ETH—RICASREL, BEEEIZNIEEHT
v, PR EOEEIRICHEROERZRT . VINSBRET ¥ ST AER 1 2 3B HFLL
WHALEK7 42 /103 ESREL, Ag3EMICEVEIRY, Ag4 3EERUBGY v 7 ¥BF, Ag
5, 6 RU THARY vy OABR LIRS, Ag 8 139 v 7 dBRLLV, TRBEKIV-TH
D—FCIREL, Ag 8 IR SRR T 5o LEDIN FEHEROBEEAMIRCIIE L&
Wl bna v, EEbE, BRSO BRESICVTAg 3 Ag4d; Ag5; 6, RUT; Ag8ilix
NENETOERSBH LN S, .

KiZ Table 3-(1) IZRTAMEEHMEIRIC VTS, @EkED A v F—apEd, HS BB, 2 €¥1vD
B, BIESORE, V. P NERUM. R. 2%, vuv 77— s, Hukk GEn) , W\l (=
Y RICET 3) , BRRETORTE TN LEMET, MREOBRTNE, 7 v e= 7RI VTR DI,
¥ o3ERE, RERE, BE oH 3, Mk K4FLL Tvwa, 27 v yEBIMIkvTid Ag 3
D& (=), Ag8H (), 7=vEEE TOREIL Agb DAH (), BHOMLML Ag4na (-),
K7 M EORE L Agd sy (+) THELEZFEEL, AL A4 DRI T A ¥ +—¥REE ()
HBOEBRELY, TNEOERE»PL L Ag5, 6 XU TILHIEHROMREY RT 0, TOMOBKIIH T
BETOERSBHLN D, '

IS Table 3-(2) (2B 250 < BKIEPNC A3 2 B3 @K —RICIACTERE % 235 48, Table 2 &
U Table 3-(1) OFERLFHE Ag 5, 6, RUTHETOERIIHOTH L —HL, ok Lizlb
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Table 2. Morphological characteristics of isolated agar-digesting bacteria

LGN REY L G F N MY

Sggm Form Size (¢)|Motility | Flagella| Spore | Gram Agar colony Agar stroke Sea water broth I\II;I;‘?;I
Rods or Circular, small or Abundant, filiform, Abundant, thick
rarely 1.0b : moderate, glistening, | opaque, yellowish membranous, moderate
Ag 3 | curved, 1' 6 tg " Single | _ _ | yellowish white, white turbid, Not
singly or 2' 6 polar translucent moderate sediments growth
rarely :
chains
Rods, 1.0 to Circular, small or Abundant, echnulate, | Abundant, white
singly or 1.3 by moderate, glistening, | opaque, white ring and pellicle,
Ag 4 | rarely 1.6 to + 7 - — | brownish white, very turbid, ’
chains 4.2 slightly swarming, abundant sediments
translucent
Rods or 0.8 to Circular, small or Abundant, filiform, Abundant, white
Ag 5 rarely 1.0 by + ) _ _ | moderate, glistening, | opaque, yellowish ring, very turbid, ’
g curved, 1.6 to brownish white, white scanty sediments
singly 3.2 translucent
Rods or Circular, small or Abundant, filiform, Abundant, white
rarely 1.0 by moderate, glistening, | opaque, white ring, moderate
Ag 6 cEJrved, 1.6 to + P _ _ | yellowish white turt.nd, scanty ’
singly or sediments
3.2
rarely
chains
Rods or 1.0 by Circular, moderate Abundant, filiform, Abundant, white
Ag 7 rarely 1.6 to " ’ = _ | or large, glistening, opaque, white ring, very turbid, ’
ne curved, 3.2 brownish white, ’ scanty sediments
singly translucent
Rods, 1.0 to Circular, moderate | Abundant, filiform, Moderate, moderate
. singly 1.3 by _ _ o Jer large, glistening, opaque, white turbid ’
Ag 8 1.6 to None brownish white, )
4.2 translucent
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Table 3-(1). Physiological characteristics of isolated agar-digesting bacteria

Strain No. Ag 3 Ag 4 Ag 5 Ag 6 Ag 7 Ag 8
Indole production — — — — — —
H.S production — — — - — _
Nitrate reduction "+ + + + + +
Ammonia production + + + + + 4
M.B. reduction - + + + + +
V.P. reaction — - - — — _
M.R. test - - - - — —
Citrate medium (growth) + + + + + +
Gelatine agar Growth + + + + + +
(plate) Hydrolysis + + + + + +
Starch agar Growth + + + + + +
(plate) Hydrolysis + - + + + ot
Growth + 4 4 + + N
Milk agar Casein _ _ _ _ _ _
hydrolysis
Milk (growth) — - — - — -
. Growth - + — — - —
Potato medium Chromogenic - Y.G - — - —
Urease production — — — — — —
Alginase production + =+ + + + +
Max. 35~40 35~40 35~40 35~40 35~40 35~40
Temperature Opt. 25 25 25 25 25 25
relation (°C) Min. <5 <5 <5 <5 <5 <5
Extinction 40~50 40~50 50~60 40~50 40~50 40~50
Max. 10 10 10 10 10 10
pH relation Opt. 7~8 7~8 7~8 7~8 7~8 7~8
Min. 5 5 4~5 3 4~5 4~5
Sal Max. 7.5 10.0 >15.0 >15.0 >15.0 10~15
alinity range ~ - »
(9% NaCl) Op‘t- 1.0 1.0~3.0 3.0~5.0 1.0~5.0 1.0~5.0 3.0
Min. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hemolysis (rabbit)
Pathogenesis (mice)
Anaerobic growth

M.B. : Methylene blue;
Opt. : optimum; Min. : minimum;

V.P. : Voges-proskauer;
Y.G. : yellowish gray.

M.R. : Methyl red;

Max. : maximum;
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- Table 3-(2). Physiological characteristics of isolated agar-digesting
bacteria, acid production from carbohyrate at 25°C

Strain No. Ag 3 Ag 4 Ag 5 Ag 6 Ag 7 Ag 8

Rhamnose

|
+
+

Arabinose
Xylose
Fructose
Galactose
Glucose
Lactose

Maltose

+ o+ + o+ o+

Sucrose

Raffinose

T T T i S i

Dextrine

Starch

+ o+ + o+ o+ o+ o+ o+ 4+
e

+ o+

Inulin

Cellulose

T T S S S S

+ + 4
|
|
|
F o+ 4+ 4+ o+ o+ o+ o+ +

Glycerol
Sorbitol
Dulcitol

+ o+
+ o+
| |
|

| |
+ |

Innositol
Mannitol — — + + + -
Salicine + + + + T+ +

INESEHRIIVT R 7T AN, JEEIORRIEE T, Bk BB EET 5054 Ry EEET,
3 1o EER A ST 5,545 Bergey’s Manual (Z¥HI-T Y Family Pseudomonadaceae, Spirillaceae KU
Achromobacteriaceae DVFNVPICB/TIDLELOLN B, Ag 5, 6 XU 7D 3#kIvVTh L BiREEH T
BESEIAN LY Pseudomonadaceae BR13 Spirillaceae \ZJBT b LA b 508, ErFVEEMINC VT
L % Achromobacteriaceae vh @ Genus Agarbacterium (3R L Tv~5, 735 Family Achromobacteriaceae
FhEEIE A E T 2 b O —RICEEE TH 5%, A Family 10> Genus Agarbacterium dJ13EBIEY
+ % HhMEED type DI EN Ty v b DS 4 Species H Y, D non—chromogenic T 7 + ¥ihh
\oFEwh Agarbacterium reducans 12k { —ET 5o Ld» L I Species lIEHBEIRIRT, 24/ —2
BUT e, —ApbBYyHEET 237 7 — AR F o n—Ap bBEEEL LV Ags, 6 XU Tk
FHHREROBET, 77¢ ) —2ApbBYEEST, 727+ — ARV Py v—ApLBYEEL, 12
Ag 513787 —ApbLBEYEELL Y, HEETORCHECTESRBH LN B, ThEDSHKI
Agarbacterium reducans LRIEL THEIZ ALV LDEA LN S, KRICAg8IEIFIfF Genus Agarbacterium
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hOIEEBIET I L 2 — ApLEEYEET B b~ v =t —1h bEREEEL kv Agarbacterium uliginosum
ERDEETETOHESGRDON AP MOERT L <—HL, Agarbacterium uliginosum & [FE LIS
%o F#bbA Species I WPREHICHIER UL Y 427 548, Ag 8 3 ZhbLOMRERDT, LA
Species 13 EE ECRE T RIIEEBERYEEL, PESvENRET, 7Y ev—1hbBETEEL
RS, Ag 8 IRBFEREES ZIII LB T < (REE) D ¥ A v R HRET, 7Y ern—a s bBRE
PEET B, KIZ Ag 3 U 412D~Tld Agarbacterium $-—%+ % Species #8845 ¥, Pseudomonus
B Vibrio iz 4T~ & DIV

Shewan et al 172 & 1S Pseudomonadaceae |t ~ =<V v (2.5 IO UESIME K Ar v v = v

@) RO 7ruwFa7xm=a—n (Q007) ISESELYHT 5180, Achromobacteriaceae (3~==2 9 v
IF LT HEF»ET 2, F 1~ Pseudomonadaceae ¥rd> pigment-producing Pseudomonas 357 7 <4
v (FFyFrIFA 29 v, 100 IIFEYETH 5123 L, non-pigment-producing Pseudomonas KU
Vibrio |3 KM% 45 L, ®LZ Vibrio |} Vibriostatic compound 0/129 (2 4).’?&&’:&%75?‘60 L) @ Shewan
SO LI BESET B2 S EOPEM N T 2 &2y 7T & Table 4 OBV TH 5, % FHBIE
7435 Vibriostatic compund 0/1201X AFREETHA LB R 2Dl THDHEHK6 WV THh b7 T~

Table 4. The sepsitivity of isolated agar-digesting bacteria to certain antibiotics
on heart infusion sea water medium at 25°C

Strain No. Penicillin Oxytetracyclin Chloramphenicol Dihy(?rostrepto— Sulfaisoxazol

aouwd| awd| @on | am (607 mycin (1007 Csor)
Ag 3 + - - - . H + +
Ag 4 + - - - H H -
Ag 5 + - - - H H H
Ag 6 + - - - Ht H H
Ag 7 - =+ - H H H
Ag 8 + - - - #H H +

— : insensitive; =+ : slightly sensitive; 4+ : sensitive;
+ : markedly sensitive; H : very markedly sensitive.

4y QOr) WS U  Vibrio \@3& U187k, T2 Ag6, TRU 8IZDWTid~=v Y v (10
T ARETMNE LA LR b NT, DT Achromobacteriaceae (EIET B I LICHET OB Y
150, ThEDSHIIBFEEERESFHTLL, 71y vICESZEL AL RV R bis U ARTEL S
2R D & Agarbacterium LHEB LU REREYBO TEIRVDD EEZ b, Ag 5 3BH»IC<=2Y viC
HNUTESEMERYEL, 7724 VRSN TH 2805, EPErERe bEIU < Agarbacterium 12
BEEND LU LIIRYTH D, I Ag SIITEHEANCKT 288 » b Ak Agarbacterium 12/A8 &
niB230%, EROI L EWFHEIRL Y Species ¥ IRET ALUCIEL R DOfo —J7 Agali~r=Y
VKM K, BT I L TEEARYEET AEPL T I Ay VICIERZEM TH D T b Genus
Pseudomonas \ZHEENZ~ETH 59, DIEBTET 310 Ag3 KU 413 Species TNBRZ 45 6 if#1d Genus
Agarbacterium ##: Genus Pseudomonus \ZA&Eh, Ag 5, 6 KU 71x Agarbacterium reducans,
Ag 813 Agarbacterium wliginosum LFIEEN %, ‘

WIS INE 6 WD 25°C Itk 2REFIC L DR HIEERU 7T AF vBOSHN Y ERPNBELUIER
#R¥ & Table 5OFEN Th 3, ThOH INEERHWEHEO > b Agd ¥R b0 5 HiL, By TR
TAX VBSEAY bET H I LIPS Th b B4 Bergey's Manual iZFREIE 1Ty % Species DA THE
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Table 5. The agar-digesting or alginic acid-digesting activity of isolated
agar-digesting bacteria when grown in 0.25%; agar or sodium alginate which
contained ZoBell 2216E medium at 25°C :

Reducing sugar (equivalent galactose 7/mi)
Strain No. Agar Alginate

48 hr 96 hr 104 hrv 48 hr 96 hr -
Ag 3 63 123 113 82 738
Ag 4 76 89 123 37. 42
Ag 5 104 139 89 164 722
Ag 6 35 71 89 104 667
Ag 7 71 — 93 C 214 747
Ag 8 71 119 89 36 652

KEUVTALF vyBBOWEHEICRTT 2EE Y RT D DIE Genus Alginomonas (BT 2 A. alginovora, A.
Sucicola 7 X3 HH, INELFEEHEOFTEEOHIRLIIFEUCRY, ZO7AF vBRICKHT ATEMHEIIOW
Ti, FHO Genus (20T HSEEICHRNIUBETSH S5, Kb IS 6 HROBRLFAZERIZ OV
TUHSBREICEYEH DDV TH D,

, B #

1) 19584FE 5~ 8 AR, dbE#EEO61HLE s 31280 K #FIL, T b OEEIC L W TIEEY
S, ThED ) 5 Table 1I2RT 6 [l TERIRL 2K b RS N 6 EERRGEXR > BN wIb
Lo

2) b 6 HOEBERSME VSR U EMFHEEIER, YOICHEMREIC T 2= L Y 20
Zn Ag 3: Species RBID Agabacterium, Ag 4 : Species REHD Pseudomonas, Ag 5, 6 KU 7:
Agarbacterium reducans, Ag 8: Agarbacterium uligicnsum LFEEL .

3D IhbH6EKDI b Ag 4 ¥R D 5 RIIERFMADOATK L, BH TR T L ¥ vEBSFR
2POEEL 120 ,

AREBERAT B 12 ) IAHTE X B Y B ARG ORI Y V18 IR B LR RO E YR
U, ¥ 1oRaBhie i 2 o (R R R T B0 1 AR D — S SRS R R U
B ATKPERI S ISR ARSI L B DT, IR UTHROEYRT 2,

(AR DO BT D— LI RIBAERE B AKBEERFBRLIT B THLE L)
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