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Table 1. Major taxonomic characteristics of the marine isolates

Kar. S Microbio!

Eeted FET, E92E hexane-diethylether(9:1, vv)A--5)
o] TLC(Kiesel gel 60 F,,, 0.5 mm 20%20 cm, Merk,
Germany)Z YA 3 ok HPLCE EAslgch agFes
Bacillus laevolacticus KCTC 31187, Micrococcus fuieus KCTC
063, £ colt K12 KCTC 1116, Ubiquinone standard{Sigma,
USAYE AHE-si4lrh

Peptidoglycan2| A,pm O[&H| &4

Peptidoglycan®] A pm{diaminapmmelic  acid) ©1-3 7|
Staneck® Robert(2)9] M-S olgalglow, Ax
o] 6N HCL 1wk H71sle] 100°Ce) A 184174 7188
B3, methanol DW 6N HCLpyrdine(80:26:4:10, vv)y& S =
Bt nitrecellulose TLC plate (2020 em, Merck, Germany)

Growih

Straing C?;;Za” Contant-:EmIE’ ) Mentgﬂz:oue Si:]lje Spore Motility SEE];];[Y Gm\?i,ﬂcl:}T mp Corresponding species
)

SY 1 meso-A,p 455 +
B 4 meso-A,pm 44 4 +
B9 meso-A;pm 46.4 +
BM 16 meso-A,pim 458 s .

- MK-7 R + 0~10 20 ~ 50 Bacillus piamilis
PS 18 meso-A,pm 428 -
Y 7 meso-ALpm 40.7 +
Y 21 mesa- A pim 483 -+
JB 3 meso-A,pm 46.4
BM 21 meso-ALpim 457 ) ) )

MK-7 R 0~10 20 ~ 55 Bacilius licheniformis
IY 17 meso-Aspm 45.5 -
Y 23 feso-Apm 454 +
IB 7 meso-A,pm 455 -
S5 12 reso-Aypin 84 MEK-7 R + N 0~10 15 ~ 45 Bacillus megaterium
8S 17 meso-Apin 499 +
M 24 meso-A,pm 40.1 —
JY 15 mese-A,pm 47.0 MEK-7 R + + 0~ 10 20 ~ 45 Bacillus subtilis
IV & meso-A,pm 474 MK-7 R - + 0~73 20 ~ 50 Bacillus sp.
IB 2 - 66.4 MK-8 -
IB 6 - 63.9 MEK-8 SR - - 0~75 10 ~ 37 Arthrobacter sp.
PS 25 - 640 MK-8 + -
BM 20 - 37.6 MEK-7 C - - 0~15 30 ~ 45 Staphvlococcus heamolyticus
PS5 26 - 32.0 MK-7 C - - 0~ 25 15 ~ 45 Staphylococcus saprophyticus
SS 4 - 313 MEK-7 - ) )
C - 0~ 25 10 ~ 40 Staphylococcus intermedius

SY 10 - 31.0 MK-7 -
IB 11 - 720 MK-8 C - + 0~75 20 ~ 40 Micrococcus hiteus

-, not contained meso-A2pm ar negative: R. rod; SR, short-rod; C, coccus
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Table 2. Physiological and biochemical characterisrtics of the halotolerant gram-positive bacteria isolated

Anaerobic Hydrolysis of Degradation of Aerobic acid from
growth  CAS ESC GEL PHO STA TWSOTYR PRO TRP ARAGLUSOB XYL

Strains CAT OXI NIT VF Hemolysis

B pupulis
KCTC 3348T
SY 1
IB 4
B 9
BM 16
PS 18
N7
Iy 21
B. lichenijormis
KCTC 3064T
JB 3
BM 21
Y 17
Y 23
B. megaterium
KCTC 3007T
B 7
8512
S8 17
M 24
B subtilis
TAM 12188T
JY 15 + - =+ - + + + + - + - - - -+ o+ -
Iy 8§ - - - = + + - - + - + - - - - - - =
A citreus
KCTC 1001T
A. glabiformis
KCTC 9101
JB 2
JB e
PS25
5 heamolyticus
KCTC 3341T
BM 20 + -+ + - - - - = - - - - - -+ = 4
S. suprophyticus
KCTC3345T + — — —  — — —  — L e oy
PS 26 R T e T
S intermeding
KCTC 3344T + - o+ - - - - - — — - - - - + o+ = =
SS 4 + - + = - - - + - - - - - - + + - -
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SY 10 + - - - - - - - + - - - - - + + - =
M. luieus
KCTC 3063T + o+ - = - + - + + - + - - - - - - +
IB1 + o+ - = - e

+, positive; -, negative; CAT, catalase; OXI, oxidase; NIT, nitrale reduction; VP, vogas-proskauer; CAS, casem, ESC, esculin; GEL, gelatin; PHO,
phosphate, STA, starch; TW80, tween 80, TYR. tyrosine; PRO, proline; TRP, tryptophan; ARA, arabinose; GLU, glucose; SOR, sobitol; XYL,
xylose KCTC, Korean Collection [or Type Culture, Genetic Engineering Research Insititute, Taejon, Korea; IAM, Institute of Apphed
Micrabiology, University of Tokyo, Tokyo, Japan; T, Type
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oA St #AEtrh #F EZZ2E diaminopimelic acid
niixture(Sigma, USA)E AM-SHATH

HEf R bie Mo| 53

A Alaiel ®el, 2dE4, 54, 24 T, iRe
7|& RS AREAELe] 30°CHl A 24~ 484 7F Aok 3 ke
%t

7 o] A 7 dEsE AEk] flE 71 WA
MaClE=E 27} 0, 05, 1 2.5, 5. 10, 15, 20 2 25%(wi)
ZAT TRy 30°0elA) 38T

ARE ZARF] 215 4.5, 6, 7. 8. 9. 10 ® 11E 7|2 WAE
T2y A8 300cel A 3dTE Mgk AR e X
] S8 ahe Smme] SRS s, 10, 1S, 20, 25, 30, 35,
40, 45, 50, 5592 60°CE FAS ohE, NA wix| Aol Zzhe]
5 HESH B AFE Pdsidct 4 #€7)F AT o
Rz 7|E v T2 HEE anaerobic systenyDifeo, USA)

2 /g B E,

Q

25, 5.
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. 7. 8.

T

A, WslEtE 52

A, AlEETE 5428 Gerhardt er of (10)8] 3L H3 s}y
AMEBE Tl Catalase®d oxidase 59 EF 49 FA f-F,
nitrate reduction, methyl-red test, vogas-proskauer test, citrateZ
a8, mdole, ,S57F2 4 F7-5 AE3%L, gelatn, starch,
cascin. tween 80, esculm, orea, phosphate®] Zl-i3ls &4 #
5-, glucose, sucrose, lactoses-2] A LES AIF, g A
Aol Al 2 4 A R, R E o 89 &84
5 0.001% lysozymes|el|4]e] A7 o152 43150

T

DNAS] G+C3a3 jsoprenod qumone?| 2] HxE =
peptidoglycan®] A,pm 1somer ¥4 23, BE]¥ 2572 4719
group2 E 2% SATH Table 1).

BE 23] #F= Kushnen(16)2] 7150 w2l NaCl 024214
A& = glew, BA 7.5% NaCls= H97=] 55k
A A halotoleraty £-2- 15%9]48] NaClg=oAe z2ldleE 5=
W A (extreme halotolerant) Al o] o). B2 75 X5+ pH
7.0-8.0, 30°CoA HA AL Fols W, 37 Aae
Z catalase, coagulase FHVHEE JEMIZILT, 0.001%
lysozymestell 4] A5l9T) Crrate] &, indole 444, H,8 24,
DNase Algelld 2% 24 vhg-2 vehlsiem, 19| o 4
], A3L8A 542 Table 20 HERASATL

Group 12 1702 A= 22 T57) 40.7~49.% mol®
Alolel Gecdhea) MK-78 F8 qunoned| 2, T8 AEY of
U 2 pese-A s GEEE VA 2AE @A sk T
oF iR 2548 eSS Group 12 73=(SS1, JB4,
IB9, BML6, PS18, J¥7, TY21)E 40.7~483 mol%®] G+CFH
& Ve ™. oxidase b R BRARIOZA manniicl,
raffinose, cellobioseS2- o|-&8le], 1v7e] #olgt =& M@ol 3

Kor J Microhiol

-hemolysis® 2 710 23t 24HE-8 S-SR won, pelains
Azt 7le T 598 VENS Bacillus pumilusE. 571G
ST} Bacillus pumuiusZ FHE TOTF Bacllis polymxa<h
Baciflus crenfons®y A7), AEErE Eide] Mol fAlEel ot
A 2Fee 2% ygleA] Aelg Byoh Eeld #E 23}
Sy Bacillus pumilis®] A5 10~50Co]A] AJFE HEgevt
Bacillus polvimxas} Bacillus coevlonss APCHAIFE Y=g 1
23y #po)2 JEPATH Grovp 19] 3EFE(R3, BM2L, TY17,
IY23Y= 454~46.7 mol% G+C 32 VBhN T nivaeS nitte
2 382407, S$AQ992 M siarchE 8391, wylose,
sarbitol, adomlol, acetone. inosilolS @] &8k AHE A3, &
5] 20~ 55°Ce] ERelA st TR Bacillus F %o
O|E Bacillus licheniformis2. S738}H 0. Group 14 47<F(IB7,
8512, SS17. M2 40.1~49.9 mol%e GHCEHE vlEhdH,
0.1% glucose?F 8 7iFml A<l ¢ 7~10d A= H] 9k
He 4 Z4 B2 AHe A A4E LEh]le 5L By
Bacillus megfrre.l'mm‘?,—}ﬂ Felgnrlk ol 40T Bacillus
subtifis var, mger$} Baciths  atrephaeus(19)7F 01%:2] glucose
b aghg A el 7~ 103t vida] 2 J|A] e A
AAE e B MR AR A R 2= HHG~
53°C) B 0.001% lysozymesloll A 8] AlF F2] Sdo4] Rjel&
BEu)k IY15% 47.0 mol%E] G+CE Y vogas-proskauer %4
HR2-S Wo|H | gelatn, casein. tween 80, esculin® 331, 20~
4500 Mol sl 0~ 10069 s AAdshe E3S
VAR, Baciltuy subnfs® EATH o™, 474 mol%2] GHCF
BRE LEhhE TY82 esculmBEERA] 3, catalase, methyl-red”]$o]
A B4 W3-8 B Racilius sp & BFATH

Group 2= 30F2 74=EH, 222 Ade=] @2, A3
< Helg IdemA =3 Ao gEhs A48T 639~664
mol%8] GOk ME-83S THR-at Arbrobacters 02 E7
E9ITh Phasphater 28014 g 9125 BEE £
712 A Aol 84 Wk 2 1)

Group 3& 4TFE TAEM 310~376 mol%e] GHC T}
F8 quinone®E MK-72 7lA|H, Z2LE #Ax] gfn Ao
FEL WAE, 22 A, AR, 2 e = ujds)
= E3lo] glo] ol Smphylococousd] £2=2 FAHIHTN
BM20& 376 mol%® GHCEERE LlERT, metylred 9}
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22 manniold raffinoses ]88l AWM O T asparagine
T oserineS  ©]|EFIT, f-hemolysisE  dodls =
Staphyvlococens hoemobicus®t YASE A48 BHETH PS6s
32.6 mol%2] G-CHH-S LEP™, methyl-ted* BT urea? -3
o ghgof] 2k HhEE Heo|an, 0~25%:2] BE =S} 20~45°C9]
25 WA Z2 AFS Holn, aclatin Aa) db-Z-elof =
Staphyloco-ceus sapropiymcus 9t BAEE 4G44E ERISIC
8842} SYI0 31.0~31.3 mol%2] GHCEFH 0~25%<] G%F
8} 10~30°Ce] R4 22 g% Ko™, nitrate reduction
F BohemolysisE LOA, Saphviococcus intermedus® 535
Th(14).
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ABSTRACT : Chemosystematic and Phenotypic Characterization of Gram-positive Bacteriz from
Coastal Seawater, Korea

Chung-Hoon Chun' and Jin-Seok Park*{'Department of Bacieriology, National Institute of
Health, Seoul 122-020, Korea, *Department of Microbiology, Han Nam University, Deajon
300-791, Korea)

Twenty-five halotolerant gram-positive bacleria were isolated from the coastal seawater of Cheju Island and
Incheon Jakyalkdo Chemosystematic and phenotypic characteristics were used to investigate the {axonomic
posilion of these bacteria. According to their chemosystematic characteristics, the twenty-five isolates were
divided into 4 groups. Group 1 bacteria possesed 40.1 to 49.9 mol% m DNA G+C content, menaquinone-7 as
a major quinene, and meso-A,pm as a diamino acid of peptidoglycan. Group I taxa were identified as Bacil-
lus pumilis, Bacilius licheniformis, Bacillus megaterium, Bacillus subiilis. Group 2 bacteria possessed 63.9 to
66.4 mol% and MK-8. They were all in the genus Arthrobacier. Group 3 bacteria possessed 31.0 to 37.6
mol% and MK-7. They were dentified as Staphviococcus haemolviicus, Staphylococcus saprophyiicus, and
Staphylococcus intermedius. Group 4 bacterium possessed 72,0mol% and MK.-8 and was identified as Micro-
coccus futeus. Bacillus species accounted for 68% of the lotal isolates,



