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This study was performed to examine the distribution patterns, ecological characteristics and celluar fatty acid
compositions of marine bacteria in Suyeong Bay. During study periods, total cell count (TC) and viable cell
count (VC) were 10’~10%/nf and 10*~10° cfu/n¢, respectively. The temporal variations of TC showed similar
pattems between surface and bottom layer, but the VC at bottom decreased gradually from winter to summer.
Among the 303 bacterial strains isolated in the study area, which belong to 10 genus types, Pseudomonas spp.,
(32.3%), Acinetobacter spp. (19.1%), Vibrio spp. (11.2%), Flovobacterium spp. (10.6%) and Bacillus spp. (7.9
%) were dominant.

Thirty-one fatty acids were detected from Pseudomonas spp. and Bacillus spp., which were the most
predominated among Gram positive and Gram negative bacteria. Celluar fatty acid compositions of Bacillus spp.
were relatively simple compared to those of Pseudomonas spp.. Relatively high ratio of monounsaturated forms
were detected in Pseudomonas spp. while branched types were dominant in those of Bacillus spp.. Hydroxy
and cyclopropane fatty acid were detected only in the cellular fatty acid of Pseudomonas spp.. Cellular fatty
acid compositions of Pseudomonas spp. revealed relatively high percentage of Ci.1, Ci7:4, Cis:1 and Cys:,

while Bacillus spp. predominated Cis:0 iso, Cis:0 anteiso, Cy;:q iso, Ci7:0 anteiso and Cis: 1.
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Table 1. Monthly variations of marine bacterial flora isolated in the study area

Bacterial flora Months Total
Jan. Feb. Mar. Apr. May Jun. Aug.
Pseudomonas spp. 11 15 15 14 7 13 17 92
Acinetobacter spp. 7 7 3 5 14 10 11 57
Vibrio spp. 1 1 6 8 6 6 12 40
Flavobacterium spp. 6 6 7 4 2 3 9 37
Bacillus spp. 2 1 2 2 11 5 4 27
Moraxella spp. 5 3 0 0 1 2 1 12
Aeromonas spp. 2 0 4 5 0 0 0 11
Arthrobacter spp. 0 0 0 1 2 1 1 5
Staphylococcus spp. 0 1 1 0 1 0 2 5
Micrococcus spp. 0 0 0 1 1 0 2 4
Unidentified 1 2 1 2 3 2 2 13
Total 35 36 39 42 48 42 61 303
H¥-2 Salinometer (Tsuri Seki Co, LTD)E A}&3td Fgutly 2 d YT F 3030FE 53 4
23t £&44e AEE @A 2AF F Wi I F 1059 Aol 2d8ge (Table 1), 28 5

nkler B34 (Carpenter, 1965) 2.2 ¥4 oA =3
9t 38 AreTHFe A WA gygats
F ¢tedes 2439
Q4G £4E& A8 GF/C filter (A7 47mm)E A&
500mE AZAX AFHAA WF BasfHtit A8
qA Alg &4 HA 594 grUol dA (JIzdE
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ylendiamineS ©]&3% NEDH¥), A4t A4 (Cu-Cd co-
lumn& ol &3 o4 &4UH), A4t <l (ascorbic acid
W) 2 FA(ZEEd ) 5o 4Y9RE A
AR FHo 7 ZA 35t} (Strickland and Parsons, 1972).
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045;m)Z 3} 8 F olHECE FE30 BFFLHA
(Shimadu UV-160)E o] &3t} ZH3%ch (Strickland
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Table 2. Biochemical characteristics of Pseudomonas spp. isolated in the study area

P. campetris

P. maltophilia

P. protophomiae P. stuzelis P. vesicularis

Gram stain

Morphology

Spore forming

Motility

MR

VP

Indole

Oxidase

Catalase

Citrate

Nitrate reduction

Sulfur production

Decarboxylation of
Arginine
Lysine
Ornitine

Glucose (0)

Glucose (F)

Urea
Liquefacition of
Gelatin

Assimilation of
Galactose
Lactose
Mannitol
Inositol
Sucrose
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. 2. Monthly variations of bacterial number.

O: total cell count, [J: viable cell count,

closed symbol: surface layer, open symbot:
bottom layer.

2, B HLMTe FH XLM =Y

Fguo]N £2E Gram 44T F HF $4E
Pseudomonass 5FF S Gram FAAT & 74 2ol &
H3 Bacillusd: 5732 FA At 248 2AE A
HEE FA APt e F 31501921, Pseudomo-
nasd & 29%, Bacillus$E 1758 Aatol AEH
Pseudomonass:9] W1 M Bacillus%2) A A4 He)
= "2 g (Table 4). 2832 ZAHE Psendomo-
nas& B Bacillus% e w3 AL 24 F Cp o149
Auate AEEHA G, o]F AT 270 o|4el 1=
BEXALE AeHA gt

Pseudomonas% ¥ Bacillus% ¢l ¢4 AgAt & 2314
WAL Bacillus ol A 2381, BXSAGAAL Pseudo-
monas& o A Zol AZH T (Table 4, Fig. 4). T3A
uAbel A9 Bacillus$L 4R 44 (BrFA; branched
fatty acid)o] $HIUIL even-iso FH R anteiso®t
odd-iso FEi7} %ol AEH A} T8 Pseudomonas ol
Me A4d 2wite] ol &AM e, Pseudomonas®
oA 7% OHFA (hydroxy fatty acid)$} CFA (cyclop-
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Table 3. Biochemical characteristics of Bacillus spp. isolated in the study area

B. campetris B. maltophilia B. protophomiae B. stuzelis B. vesicularis
Gram stain + + + + +
Morphology rod rod rod rod rod
Spore forming + + + + +
Motility + + + + +
MR - - - - -
VP + + - - +
Indole - - - - —
Oxidase - - - - -
Catalase + + + + +
Citrate + + - + +
Nitrate reduction + + + + +
Sulfur production - - - - -
Decarboxylation of
Arginine + + - - -
Lysine - - - - -
Ornitine - - - - —
Glucose (0) + + + + +
Glucose (F) - - - - -
Urea - - - - —
Liquefacition of
Gelatin + + + + +
Assimilation of
Galactose - - - - -
Lactose - - - - -
Mannitol - + - - +
Inositol - - - - -
Sucrose + — + — -
106, : Pseudomonas—’—;?‘ﬂ} Baczllus—”—:.\—'?: E—‘El‘ C14:0, Cus:o, Cm:], C
| e, i B AR AT AT (Table 5% 6).
80 I vibrio spp. Pseudomonas%:2] @A ARE F P campeiris$t P.
g [ Dpcheotectr - maltophiliat> Cis iso?t 27 202% % 303% 2 712 $
£ B Others AL, Ci:r0l 22 107% 9 145%2 1 g2 &
5w A, P. protophomiae’= Cie:1(178%)F Cir:1 (167%)
S o] 728 AW FUGOT, P. stuzelise Cyo:, (578%)
0 '—‘1} Cis:o (23.1%), P. vesicularis<= Crr:a (32.2%)54‘ Cis:1
o (233%) 28X Ci:0(217%) 0] $H AT} (Table 5). &

Jan. Feb. Mar. Apr. May Jun. Aug.
Months

Fig. 3. Monthly variations of bacterial flora isolated
in the study area.
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Fig. 4. Compositions of cellular fatty acid extracted
from dominant bacterial strains.
SAFA: straight fatty acid, MUFA: monounsa-
turated fatty acid, BrFA: branched fatty acid,
OHFA: hydroxy fatty acid, CFA: cyclopropane
fatty acid.

2 617% % 61.3%)S AASAY. 2L Pseudomonas
&9 FA) AP 2AANAE OHFAZ 15~66%E 2
AR, P. vesicularisd) A= CFA7Y i E 22 ¥4 (66
%)E AEHAD

Bacillus%: % B. licheniformis= Cus is0 (36.0%)9F Cis
anteiso (283%)7F 743 3@ AL I, B
mycoides= Cis iso (43.7%)9 Cyr:1(13.3%), B. psychro-
philuse Cis anteiso (422%), B. sphaericuse Cys iso (37.9
%)% Ci:1(25.7%), B. subtiliss Cis anteiso (46.6%)7}
A4 wol A& A (Table 6). FAHY Bacillus%9 o
i:“ Z]HO}/\\I' }—Ag %‘ iﬂ}g‘ CIS, ﬂ])\g‘ Cl7y Clﬁ:l ‘j'all:ﬂ— Cl7:1
o] £3% At Fe A, ZALE Bacillus%e] A
AL F Cys anteisor 3.1~466%, Cis iso 102~43.7%,
Cy; anteiso 1.1~18.3%, Cy7 iso 04~103%, Cis: 1 1.9~
257% 13 Cp.r & 31~141% WHLH, Zzte]
HEe 255%, 280%, 73%, 62%, 9.0% 11 73% %
o A AR 24 F 6EFE AN g A
FREL e HEE EARCH, B mycoidesSt B
sphaericus®) oA AW 2A M e BEGAYAt] ]
1F & v (37 260%, 400%)2 FEHA
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Table 4. Fatty acid compositions of Pseudomonas
spp. and Bacillus spp. dominated among
bacteria isolated in the study area

Fatty acid Pseudomonas spp.  Bacillus spp.
Straight
Cl0:0 0.18 ND
Cl1:0 005 ND
Ciz:0 2.24 ND
C13:0 0.36 ND
Cl4:0 2.92 1.75
(L) 2.65 0.66
Cl6:0 13.26 3381
Cl7:0 0711 0.38
Ci8:0 0.28 0.14
Monounsaturated
Cls 1 1.79 ND
Cl6:1 14.98 10.77
C17:1 6.44 547
Ci8:1 18.92 0.25
Branched
C10:0 is0 0.24 ND
Cl1:0 1s0 1.76 ND
C12:0 iso 0.03 ND
C13:0 so 1.02 1.29
C13 © 0 anteiso 0.06 0.10
C14:0 iso 2.17 3.22
C15: 0 iso 17.49 26.12
C15 - O anteiso 2.30 25.54
C16: 0 w0 143 542
C17: 0 is0 091 7.84
C17 © 0 antesso ND 7.02
C18: 0 s0 ND 0.16
Hydroxy
C10: 0 30H 0.57 ND
C12: 0 30H 1.24 ND
C13:0 20H 277 ND
Ci1:0 30H 1.85 ND
Cyclopropane
C17 . 0 cyclo 0.54 ND
C19: 0 cyclo 0.78 ND
ZSAFA 22.65 6.75
IMUFA 4213 16.50
ZBrFA 2745 76.75
ZOHFA 6.44 ND
ZCFA 1.33 ND
Total 100 100

Expressed as % as total fatty acids

TSAFA: Straight fatty acid, ZMUFA: monounsaturated
fatty acid, ZBrFA: branched fatty acid, ZOHFA: hydroxy
fatty acid, ZCFA: cyclopropane fatty acid ND: not de-
tected
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Table 5. Fatty acid compositions of Pseudomonas spp. dominated among Gram negative bacteria isolated in
the study area

Fatty acid P. campetris P. maltophilia  P. protophomiae P. stuzelis P. vesicularis
Straight
Cl0:0 0.31 0.63 ND ND ND
Ci1:0 ND ND 0.25 ND ND
Ci2:0 ND 1.76 2.04 740 ND
C13:0 ND ND 181 ND ND
Ci4:0 345 434 1.93 118 3.70
Ci5:0 148 0.65 993 ND 121
C16:0 5.58 5.69 10.06 21.74 23.09
C17:0 ND ND 324 ND 033
C18:0 ND ND 041 0.46 0.56
Monounsaturated
Ci5:1 5.23 140 2.34 ND ND
Ci6:1 10.73 1342 17.87 23.29 9.55
C17:1 10.13 442 16.73 ND 0.92
Cig 1 ND 1.24 332 32.20 57.85
Branched
C10: 0 iso 041 0.82 ND ND ND
C11:0 iso 4.89 392 ND ND ND
C12:01is0 0.17 ND ND ND ND
C13:0 iso 1.06 0.64 340 ND ND
C13 : 0 anteiso ND 0.32 ND ND ND
Cl4:0 is0 9.04 1.04 0.80 ND ND
C15:0 is0 29.17 3867 19.65 ND ND
C15 1 0 anteiso 395 7.38 0.21 ND ND
C16 : 0 is0 6.02 0.78 0.38 ND ND
C17:0 iso 116 2.12 0.78 0.51 ND
Hydroxy
C10: 0 30H ND ND ND 2.86 ND
C12 : 0 30H 1.95 347 0.78 ND ND
C13:0 20H 2.77 329 131 369 2.80
C11:0 30H 2.51 4.00 2.78 ND ND
Cyclopropane
C17 : 0 cyclo ND ND ND 2.73 ND
C19: 0 cyclo ND ND ND 394 ND
ZSAFA 10.82 13.07 29.67 30.78 28.89
IMUFA 26.09 2048 40.25 55.49 68.31
ZBrFA 55.86 55.69 25.22 0.51 ND
ZOHFA 7.23 10.76 4.86 6.55 2.80
ZCFA ND ND ND 6.67 ND
Total 100 100 100 100 100

Expressed as % as total fatty acids
ND : not detected
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Table 6. Fatty acid compositions of Bacillus spp. dominated among Gram positive bacteria isolated in the

study area
Fatty acid B. campetris B. maltophilia  B. protophomiae B. stuzelis B. vesicularis
Straight
Ci4:0 0.71 319 0.69 373 045
C15:0 ND ND 334 ND ND
Cl6:0 463 454 2.25 331 432
C17:0 ND ND 194 ND ND
C18:0 0.71 ND ND ND ND
Monounsaturated
Ci6:1 292 1254 11.38 25.11 191
C17:1 1.89 13.33 370 737 110
C18:1 0.64 ND 0.62 ND ND
Branched
C13:0 iso ND 647 ND ND ND
C13 : 0 anteiso ND ND ND ND 0.52
Cl4:0 s 0.53 3.02 753 337 167
C15:0 iso 36.04 34.14 10.17 37.90 12.38
C15 . 0 anteiso 28.34 308 4217 754 46.56
C16 - 0 iso 243 8.38 8.63 241 525
C17 - 0 anteiso 11.30 1027 220 79 7.55
C17:0 iso 9.87 1.05 457 135 18.30
C18:0 iso ND ND 0.82 ND ND
ZSAFA 6.05 773 821 7.04 476
ZMUFA 544 2587 15.70 3248 3.01
ZBrFA 88.51 66.40 76.09 60.48 92.23
Total 100 100 100 100 100

Expressed as % as total fatty acids
ND : not detected

Table 7. Mean values of environmental factors during the study periods

Temp.  Sal DO COD Nutrients (ug-at/%) Chl a
Month — Depth "oy (1)  (aj) (at/f) NG,  NO,  NH, PO, S0 (ug/)
Jan. S 10.9 1.96 5.97 30.15 290 393 16.53 3.85 26.34 0.88
Feb. 10.7 2.99 6.85 3148 293 5.38 19.63 271 21.12 0.19
Mar. 14.2 322 581 29.33 1.00 485 55.16 2.66 51.72 123
Apr. 14.8 2.99 6.58 29.87 2.19 7.33 47.77 4.64 35.57 4.40
May. 184 399 5.98 28.97 278 7.25 35.03 4.37 20.62 5.83
Jun. 184 3.79 6.51 30.66 1.63 3.09 56.22 311 34.02 2.18
Aug. 24.8 6.06 371 23.72 6.37 8.58 117.35 7.53 40.46 1.64
Jan. B - 597 714 33.94 054 3.29 16.53 0.68 4.17 1.35
Feb. — 461 8.10 34.11 0.93 4.11 3.73 2.95 8.17 0.36
‘Mar. - 138 6.85 31.73 0.62 3.07 6.27 0.55 10.31 1.69
Apr. - 2.36 7.75 34.22 0.96 335 3.52 0.59 7711 395
May. - 2.58 7.58 34.33 1.02 274 3388 115 731 10.92
Jun. - 287 6.94 34.15 0.53 235 1.88 0.69 12.52 1.36
Aug. - 512 447 3227 0.90 1.83 23.04 0.46 10.82 1.16

S : Surface, B : Bottom
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ehden, 54 (37 388ppm)Ett A (B 447
ppm7t O £ EX A4S Yepldd £33 A=
EZRt AFo], dAde AFEY H3ol o ¥
COD X ¥3& B

YYE =€ F9704 dFez fYsHe 7718
9 JFg Bol B Ui 3, YH2E 8¥d
292 A% 2 7949 2 HUAE 2o A
ZHE0+= 239 W3l Zof o dx Vel (NH, —-N) &
BEY A% 25y 9% ¢ v g 33 AH
o] 9o} AA vl W o] vl AL FE WSE
0.17~218 pg-at/& JEMIR M, A% A$ AT
T E e AN 1YL AVEL BFY A% 4
Yol H49 296 yg-at/L2 YEIED, AF9 A¢E 649
o 49 046 yg-at/tE YR Y FET 7
Z59 U S40] dojt 599 FF0] 2057 ug-at/L 2
M 93, =¥ F22Y g ¥+ AS BF 549
713 =1, 299 B0l 019 pl/2 JHE Bl

b
i~

a

"

ZAIEEC FE59 AESFE 100~10/m09] Aol g
2o (Fig. 2) Lee et al. (1991)0] F4F A2 Aol N 2
At 10°~10°/mést FAME AR AT} Shimidu et al.
(1983)2 a5 AFF 9 Hole FHEAH A
ool & ¢He A, Bojelg olFe AT, &
A, AT fAHE e dA Fol FauF Aode
Z JehdA AT AFAFHANE detd] g o
gu 2aadct, ZAIHEY 2FFE Kim et al
(1985)°] B57 tFolA 2ALE 107~10%més} FAHE
BYXE Bon AFFE Lee et al (1986)¢] H4 4¢3}

L 235 - o9

e A
R FE FRIUeY, B HH (198007 BT U
oA ZA 10°~10° cfu/méte FAME ZA#Hgdh

Wright (1978)= Fd59 237 4E8EHaEY 3
A3 A #A7 A skge.H, Vaatinen (1980)
AEFE T&, 7718, 229 g9 ¥t & 5~60
%9 9L vy Rusged), £90e 759
A 9 il $23 2229 ¢ 2181 949,
E3] A4d 4dge Wl 7dse Aeg A4dng
(Table 7). ¥4 Kim and Lee (1993)= 9214 599 4
TN HEEFIE] i F S Lugged 5
49 FAF} ATFY ¥ £X G e 7Y
T ¥ 2229 g FEE Hof o] A7)o @HAF
27 d% F49 ¥ 4440 183 F7
9 AdFe A2 FHY 4T Zo] T ugte] 9
4o TS e iRy B 2X P4, Kang et
al. (1990)2 A7ite] A7 ZHE 47189 5571 ¢ e
ool &l f718Y Fe7t 2 W o A4 £
Xaiu YJohn Bude B 47 239 H)5:g Ao
Atk

FoutoA Bad HUAT F Pseudomonas spp.
(304% ), Acinetobacter spp. (18.8% ), Vibrio spp. (13.2%),
Flavobacterium spp. (12.2%), Bacillus spp. (89%) °)
$H&02 98 (Table 1) 948 9 A
N Acinetobacter spp., Flavobacterium spp., Pseudomonas
spp., Vibrio spp. 5° $HEC2 ZHHATE Lee et al.
(1986) 9] s} fAMG oGt 18] € $H&L
Acinetobacter spp.S} Bacillus spp7t $+4% 548 A9
31E Pseudomonas spp7t ZAPZI1HESH 713 $-Asd
(Fig. 3), 9% G AT FAL FA
Acinetobacter spp., 3tA%+ FA o Flavobacterium spp.©
A58 FUFATL H1F Lee et al (1986) 7=
ga & Foldevt, F4TH ChesapeakeTtol A &
g G TS v N FI Acinetobacter spp.9t Pseu-
domonas spp.7t T #MFolA Bol 2HsH I Austin
et al (1979)9] B9} G357 8F FANAN =A G A
¢ % Pseudomonas spp/} 42% % 4% +FHAYS
Kim et al. (1985)9] B3¢ H]&a ZFH G Lee et al.
(1986)2 7943t 99 #7 wse AUOZHE
fFede Y ZARFAA fUE /1S U
Zo] Ba3ln ol ol 4oz 87 Wil IS
Ao, dutgoz &% d¥ pH, 5%, 999 52
2 Ao i HeiA 9FE Fuh 32, Kang
et al. (1990)2 17t #5of 9d) FS A L= A

gl Asita 4 2AMF 10°~10° cfu/méBtte Tha
o)
XA
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Table 8. Fatty acid compositions of Gram negative and Gram positive bacteria

Strains

ZSAFA IMUFA ZBrFA ZOHFA ZCFA  Total

Reference

Gram negative

Alteromonas spp. 2987 3922 19.57 8.26 0.15 9707  Bertone et al. (1996)
Arthrbadder manius 281 666 03 ND 51 100  Oliver and Colwell (1973)
Moraxella bovis 20 68 5 7 ND 100 Wilkinson (1988)
Pseudomonas spp. 2265 4213 2745 6.44 1.33 100 This study
Vibrio spp. 2842 5553  10.80 253 0.16 9744  Bertone ef al. (1996)

Gram positive .
Bacillus spp. 675 1650 7575 ND ND 100 This study
B. mycoides KCTC 1012 835 2343 6822 ND ND 100 Seong et al. (1992)
Micrococcus varians 9 5 86 ND ND 100 O'Leary and Wilkinson (1988)
Sarcia lutea 6.8 49 883 ND ND 100 Cho and Salton (1966)
Staphylococcus epidermidis 25 1 74 ND ND 100 O'Leary and Wilkinson (1988)

Expressed as % as total fatty acids
ND : not detected

HAAE LAEZ I TRV AR 2HY BX
o 840 2 9% vE & vt Bt aabA
£ 979 gE A7 499 $A4E Aole AL YT
o £8 - 384 &7 229 Aoz A% Az 47
2=

ZA7)HES FATg A #2E Gram S8AT F
7} $3E Pseudomonas% ¥ Gram ¥4 T F M
%ol 283 Bacllus 0l FA AW 24 £ ¥aAdt
4ol A Pseudomonass ATEL HAWHETGE
B§257t B JAF At 53 Ce: 0] $HIAR
=t (Table 5), Cho and Salton (1966)- Cis: 0] 3 %A
7, 2%, 949 279 328 Aitolgtn BaFY
i, OLeary (1967)% %4 Gram &4A79 At
A F AFNY Bi AEE IR ZAG Aol &
gotyn Hustge 183 Gram SAAAE Y €4 A
4 5 NG Aol 20~30% S W EE EAdte
o] Bi15 o] (Table 8) & H7 AT} FAIG Fdo]
o}, 2Eivt P ocampetrisSt P. maliophilia= ¥ L3 A%
24 F A4ARALe] e vEE AEHdeH, &
3 P. maltophilia® 735 HZAFIl F 2A At
249] 80% o4& AA3 9 (Fig. 4). Oliver and Col-
well (1973)2 A29 43 #4 F =7 A 44
of MAe AL v 1 #4 HEY FFAE

‘_,

(32 L o i I

e A ¢ A BusA<u, P campetrisSt P

maltophilia| X YR Eo] Al AHt e 47 &
T (28C) 53 22 w9 AN 79" 24 wsa
Add, aepr 9 3 £E&L2 82~260CHS
2 s} A7) did gt Maste SfgATy
A A 248 wsl 2 ez AZdEd, 39

olgl gt AL AFE, 53] Gram FHA T Bol
Adle Aoz Buga =6 (Volkman et al, 1980),
A4ANA Gram FAATFY Bacilluss e F TA A
A F AdAAol oF 61~92% (B 77%)E AA
AL, F EAEL F fFAETo] oF 9% E 3
& H4AHto] Gram ¥FATY FA AL F
68~88% & AARNUE thE ATAY AFAHSG v
g ol At (Table 6, Table 8).

T3 Pseudomonass2) A AWAtel A= OHFAZL ¥
7 7%7} A&HNEY (Fig. 4), Brooks et al. (1976)>
OHFAY 282 Aldo] T53 &4 B glon,
Hancock et al. (1970)3 Key et al. (1970)2 Gram =4
Mol A 2-OHFA$} 3-OHFA7} LPS (lipopolysaccharide)
¢ aminolipid®] H¥ o2 FAHJAGL Bugc). 1
Y Axgo] LpS HFo] B Gram AT Alte-
romonas spp. Vibrio spp. 59 #A A4tel A OHFAZ}
253~826% 7V &S} Bacillus mycoides, Micrococ-
cus varians, Staphylococcus epidermidis 53 22 Gram
FAA T T APAAE OHFA7L A3 HEHA
%3kt X3 Eo] (Table 8) OHFA7F A& A&HA &
€ Bacilius% 9 @A A4 247 FAHS Fdoldth
(Fig. 4).

H Gram FAM T Bacilluss ) a4 Aol A
BESA Y] e v g2 HEHUE (Table 6), ¥
EGALAE F2 Gram S9AT Bol EAgte A
o=z d#iA 7 (39~68%, Table 8) Cho and Salton
(1966) & Gram YA TE EX3A ol A9 givtn
340, Kaneda (1977) Y% Bacillus sp. N 2%
BE¥SAe] ZAPG D Rudtd B d7ATY £

S o rim iy

-



650 2 - 487 -

AgE FgolAet. 28\ B. mycoides®t B. sphaericusT
A A 24 F BESA O] 247 26.0% S 40.0
%E ¥ HES Ao Folg d4& EHisd
(Table 6), Sung et al. (1992)2 B, mycoides KCTC 10129)
A A 24 F XS] 2343% & AA B
L& HEE AEHI99T B (Table 8) B. mycoi-
desSt B. sphaericus®l A VEbd B AP FL H)
&2 o] FFEY A A 5 Aoz AZdg,

(@] o] '
g =

FYTAN A Qe AFAT £X L A
E4S 2A7] A8t FETAA AFAT A -
Y EX e wg 9 2APIRES F9TIA
Y AT F +AEY dA A 24 & 24}
o

R M ool

ZAIZEE A7 9 75 TS E¥E
Z+zb 107~108/méet 10°~10° cfu/mé W HF e, 25

&g By = fFAT F 3037577 £ B3
HQem, I % Pseudomonas spp. (304%)7F 7} ol
2392, 2 222 Acinetobacter spp. (188%), Vib-
rio spp. (132%), Flavobacterium spp. (12.2%), Bacillus
spp. (89%) So] $+H3A

St A EE AYAT F Gram SHHT Fo
A 743 A8 Pseudomonas® = Gram YA T FNA
7V £33 Bacilluss 247 559 TA AW 24 %
218 A AEd A APPRE F o311,
Pseudomonas<-o) B8] Bacillus%: 9] A4t gele vln
H gt B3 Pseudomonast 8 A Aol e
GBI Ao w2 HEE HEHNT Bacllus%
dre AdAde] A ARt o x2g
Pseudomonas$:91 X 2% ¥ OHFAS} CFAT Bacillus% 9
A A 2ANMe A ZEHA G9hke) Pseudo-
monas‘—"?-ﬂ &*" Z]Ho“\‘_]'TO: C16:1. C17:1, C18:1, Cleiool ‘?‘
A3, Bacillus® AT ENAME Cis:0 ts0, Cis: 0 anteiso,
Cir:0 150, Ciz:0 anteiso?t Bol HEHU
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