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Algicidal Effects of Marine Bacterium, Micrococcus sp. LG-5
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The algicidal effects of marine bacteria were investigated and a strain, which had the strongest algicidal activity against the harmful
dinoflagellate, Cochlodinium polykrikoides was selected. The bacterium was isolated in seawater during the period of blooming of
C. polykrikoides in Masan Bay. This algicidal bacterium was identified as Micrococcus sp. LG-5 by means of morphological and
biochemical tests. The optimal culture conditions of Micrococcus sp. LG-5 were 25C, pH 7.0 and 3.0% NaCl concentration. The
algicidal activity of Micrococcus sp. LG-5 was significantly increased to maximum value in the late of logarithmic phase of cell
cuture. In addition, the culture filtrate (pore size, 0.1 ym) of Micrococcus sp. LG-5 showed strong algicidal effects. The cell numbers
of C. polykrikoides were decreased from 1.2X10°cells/mé to less than 2X10° cells/m{ within 3, 6, 30 hours at the concentrations
of culture filtrate 109, 5% and 1%, respectively. These results indicated that the algicidal effect was mediated by certain substances

released from Micrococcus sp. LG-5.
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19959} Cochlodinium polykrikoides?l 9§ 1Ux= AHzZ7}
Feigtal M dajetziA] A1) A @A ste] @k atelH
FAGel Fd g JAE YPvt Ak (Kim et al, 197). o1& A
712 $8 veb agtalA 2k 2As Az AdHE AxYin
HZ QAR EY 874 Ae 2 24 4 58 FAF Yy
e A v 4% F42T02 FUNE EFHFY A= W
A He] H43] 8FHI Yt

2Aa QAN Az dYoA LEA o2t HF& FF
B 1 48 73] 2~39 Atolo] §43] dojve el 3
on, olg} 2 WA £ - A aQvozE AYH AR
&30 (BR-BEE, 1994), 4582 29 = vlolgd 7, A
T 2 TFY 9% 9 2599 FA, FE EYIE 9%
2 Fo] Az 4Add T & 7MeAel deH, 2 &
7)ol QA EE AHEAITlE AdEe] $718 TR Yoshinaga et
al. (19952) ¥ Fukami et al. (1997)0] B3 dqch =& Iuof
ME Park et al. (1998)3 Kim et al. (1999)°] A3 g 4z
Ade] Az 44 9 Add Zdo] Y Busgy,

HFA el T A8 EFAE A FF dTFRAME I
A M¥ Stewart and Brown (1969), Baker and Herson (1978) 2
Ishio et al. (1987) ¥ 2327} 81& ¥, Yoshinaga et al. (1995a),
Kim et al. (1998) 2 Imai et al. (1998a)9] bioassy'8 2 ©]-&-3}o
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22t Gymnodinium mikimotoi, Heterosigma akashiwo % Hete-
rocapsa circularisquama$h AZ A F o] FHE ZAF I3,
ojg}l Zo] FxAFe] Az Add Fa¥ 9¥S T Folg 7
o] FAzwA QYo d@oz AxAgd #d 77 i3
A= Yot

gt £ d7e AZTA ddy d@os Hzohiyyd
ol Aol N B & C polykrikoides®] T3 Az2&A4o) 43 %
de HAZAZdE FHAA 9% v Micrococcus sp.
LG-58 3, 439 1 Ae - ey 543 2284, 42
N2E 47 2ok

=]

JIR-13=}!
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1. C. polykrikoides®| =+F2| ¥ = #i¥zA

C. polykrikoidest 19963 98 whatete] sj5=dlA 28t ca-
pillary pippetted & FA g4 go g A¢ wj%¥FE Droop (19
6703 Cottrell and Suttle (1993) 2] ¥'8& $-8-39 antibiotic co-
mplex (ampicillin, 100 yg/mé; streptomycin, 10 pg/mé; chloram-
phenicol, 10 ug/mé; penicillin G, 10 ug/m¢; neomycin, 50 ug/né; ge-
ntamicin, 50 pg/n; kanamycin, 10 pg/né; nystatin, 1.5 ug/mé)ol| 12
A =& A A AT T AAT F, A FAAE HUekA 42
M2$ /281 WA (Guillard and Ryther, 1962) 14 A ¥ 3
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Aot olHE FFuYFE T FAE 93 2 S A
29X g AL 9% ¥ 2 Add AgaH C polykir-
koides?] AA WYz 25, U¥FE, pH, T dsjA =4
atgm, 9t A2E (specific growth rate: SGR)& Stein (1973)
o whle we} FA&Er dEFAvld 29iE by AEY
T E AFstd AE3Ad,

2. RF MZHT MUY Y FF

C. polykrikoides® AtE A 7)€ 2ZAT 110 FFF 19969 6~
1099 ZA slibate| A 23t 1 FoA Ax8Ao] Fold
12 #F5 Addd 789 Az S N3 AZHYE ZAEY
o AzAMF9 4L Simidu et al. (1977)3 MacFaddin (1984)
o} w2l API kit system (Analytab Products Inc, NY.) ¥ ID
32 staph (BioMeriux Co., France) ¥ ¥4 A& Kocur (1986)
et FA e

3. AZAMI Micrococcus sp. LG-52] #4x &}

3-1. Micrococcus sp. LG-52| Z|& MZZ=24n MECHA O
OE Axan

BZMFE Micrococcus sp. LG-59] 4%l vjAe HEF L&,
pH, NaCl 5%, 7+ 72182 PPES-1I H4Aui=] (Taga, 1968)
o)A wjokste] 79 F44 ¥FFEA (Shimadzu, model UV-
160)E ol &3t 660 nmolA FFEE FH ). ol9 PPES-1I
A RN NS0 2 v FF Micrococcus sp. LG-5% M
2& PPES-1I A A HFFE7 10°celly/m7t =& HF
3l FFE SR oH, 4 g 487 E AYT ZE WY
z27L HA wFzA9 25C, pH 70, 3.0% NaCl v A3}
Aok =& HHzPAMNe AZAT Micrococcus sp. LG-59 5
4 ACE zAEgeH, AGAYE oA 4284 (al-
gicidal activity) & ZotR7] 98td ALAE (F =7, WFF
271 371, 347 371, AN AzAT FdE 44
22 (8,000Xg, 4C, 10 min) 3t 45 A& pore size 0.1 um poly-
carbonate membrane filter2 AAF F, 5F4 719 C polykri-
koides ¥1 ¥ (12X 10 cells/me) 100 méol]l 2zt wj ki el & 20 mé
¥ BZo C polykrikoides?) H#A wIFz7A (20T, FF7] 14
L:10D, 3% 140 Em %" DolA 3AZ v} & A428HE =
Aetglet, A28 C. polykrikoides? RESANE FEEHM A
st A #dato 3A2F Fofl Zol3le C. polykrikoides M £5E
A 43 bioassayB 22 AL oo Hoz AU
t}. o o controlol & M7 Wl gdFe] A FFe| PPES-UI 4
AMAE ¥ FUASG

fob

Algicidal activity (%)
AT MFdHdE A7 A g7
_ (1_ C. polykrikoides®] AEF
Control¥] C. polykrikoides®] M X4

)XIOO

-2. C. polykrikoidesl th8t Micrococcus sp. LG-52| &

3
87y

Micrococcus sp. LG-59] C. polykrikoides®l W& 4Z{3&
ZA+817] 9181 24 well microplate®] pore size 0.4 ym2] cell cul-
ture insert (FALCON, USA)E A9% 22 FAE ol &3
cell culture insert W3- f/2-Si ¥] Aol A Auj¥d C. polykrikoi-
des (1.2X10% cells/m8) 1 mE Y3, cell culture insert 3ol f/
2-Si A 1mE P Test wellol PPES-U A& w] Ao A
g AT E AR B FAE AAAFR A3
o cell culture insert &%l HFFE7}L 10° cells/mlo] HEE 3
389ty 2832 cell culture insert LH-‘?’-"{] AzAEE A
well& positive control2, cell culture insert W - 93o] AxA
< A7 A & well® negative control® At BE wellE
C. polykrikoides®] “FZZo|A vl st 4841 Fofl 2 F
58 s

3-3. Micrococcus sp. LG-5 b go{ztefo Axga}

Micrococcus sp. LG-57F Aatsle &4 o 2xadE =
Abet7] f1gted, PPES-1I AAujle A HHxA02 1872 v ¥
g AZAT MY (ODw=18)2 F4E (8000Xg, 4C, 10
min) 3t 459 pore size 0.1 ym filter2 AF3Ht. dFF
2719 C. polykrikoides (1.2X10* cells/mé) 100 méol} ojzof o] 3
FEETh 1, 5, 10%7F 9A 8o 4719 C polykrikoides ™ %=
AeA wjgste] d2zEHE FAs3} Controldl€ PPES-II
AN AL 1, 5, 10%7 HA Hrrsrgoh

3-4. Micrococcus sp. LG-52 @0 HEHS mjol Alx
k=3e,

F%47) %719 Micrococcus sp. LG-5 81 %% (ODso=18)
& 4% (2,500Xg, 4T, 20 min) 2 FTF F 2-5i AR 39
FAER, WFF54719 C polykrikoides M FY (12X10* cells/
m) 100 néol] 88 FA HF F=7} 10, 10% 10°, 10° celis/mé
7} 9EE HES F, 4719 C polykrikoides W FZA2 2 W ¥
8o AxaRtg ZAEYY

e ¥

t
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1. C. polykirkoides®} ZZ& iY== Zh d%
C. polykirkoides®) HA HAFZ2AL & 20T, ¥ 347, pH
82, 3% 140 yEm s 'ol Ao, 47 A3E SGR (/day)2 0483

o2, X YUEE 278X 10" cells/mé T},

e

2. AxAMTe 22 { 4x5od

ZA 7|k AzAT 110 FF7F 28HAen, Micrococcus
spp. (332%), Pseudomonas spp. (247%), Alteromonas spp.
(174%), Flavobacterium spp. (113%), Acromonas spp. (62%),
Vibrio spp. (41%) €92 $A%A. £99 &zAF ¥ C
polykrikoides?] T AZEA o] Hojd 12 TFE HAEdd 7%
o AZAEA QT A=YAE A AFE Table 191 JeY

2k Micrococcus sp. LG-5% Prorocentrum mininum® Scripp-



34

B - ol g A

333

Table 1. Algicidal range of C. polykrikoides-algicidal bacteria isolated from Masan Bay

Red tide microorganisms

Species Alexandium C Gymnodinium Heterocapsa  Heterosigma Prorocentrum  Scrippsiella
tamarense  polykrikoides  catenatum triquetra akashiwo minimum trochoidea
Micrococcus sp. LG-5 +++ +++ ++ ++ +++ +/- +/-
Micrococcus sp. LG-7 +/= ++ + +/= +/- +/- +/-
Micrococcus sp. LG-10 +/- ++ + +/- +/- +/- +/=
Pseudomonas sp. LG-12 ++ ++ + +/- ++ +/= +/-
Pseudomonas sp. LG-17 + ++ +/- +/- +/= +/- +/=
Pseudomonas sp. LG-18 +/- ++ + +/- + +/- +/-
Pseudomonas sp. LG-63 +/- ++ + +/- +/- + +/-
Pseudomonas sp. LG-68 + ++ + +/- ++ +/- +
Vibrio sp. LG-82 +/- ++ + +/- +/= +/= +/-
Vibrio sp. LG-99 + ++ + +/= +/= +/- +/-
Vibrio sp. LG-103 +/= ++ +/- +/- +/- +/- +/-
Vibrio sp. LG-108 ++ ++ ++ + +/= + +

Algicidal activity in each was determined after 48 hours of inoculation.
+++, >90% death rate; ++, >70% death rate; +, >50% death rate; +/—, no effect.

siella trochoidea® AT 559 HZAYEo U3} FHAs 22
gA44 vgon, &3] C polykrikoides®l W3} 713 & 4z8
A& BYd. =3 Pseudomonas sp. LG-68< Heterocapsa tri-
quetra®t P. minimum< A 9T 5% AR B 42THL X
A3, Vibrio sp. LG-108& H. akashiwoE AT 659 FHzA
B tis) BE 4284 BHYh Vibrio sp. LG-1032 C
polykrikoidesE AAE 659 H2AYE dis] Z2E0] §lof
AzEolA o] g9ttt MEH 12709 #F F C polykrikoides®l
Wl 7HE w2 A28 E ol J2A B FEASA 9%
o] 2 Micrococcus sp. LG-5 @58 M€3dld 1 e 9 4353
EAE ZFAIGH AFE Table 291 YRS, o] AL Gram
G4, TTLE FANLE AR R FEAel §loH, Catalase
%A, Oxidase &4, O/F Glucose test] A oxidative, Arginine Di-
hydrolase &4, Bacitracin (004 U) 244 At 4, Lysos-
taphin (200 gg/né) el WA & Yeb ol Micrococcuss 22 53 H
o] Micrococcus sp. LG-52 WHaAY. ES o] #F< 10%
NaCl #ENAE 7o) 7h5stgd oy 4CelM e F43A] 23
Ak

AEHA AR F2AFLZE Alteromonas? (Sawayama et
al, 1993; Imai et al, 1995; Nagai and Imai, 1997), Cytophaga%;
(Stewart and Brown, 1969; Mitsutani et al., 1992; Imai et al., 1998
b), Flavobacterium® (Fukami et al., 1992; Yoshinaga et al,, 1995
b), Micrococcus® (Park et al, 1998), Pseudoalteromonas®
(Lovejoy et al., 1998), Pseudomonas% (Baker and Herson, 1978;
Lee and Park, 1998), Saprospira% (Sakata and Yasumoto, 1991)
2 Vibrio% (Ishio et al, 1987) $2& B2 $8°] 2xuHx ¢

o,

3. Micrococcus sp. LG-59] &Xg&1}
3-1. Micrococcus sp. LG-59] =& ME=242} MECHH o
g dxan

Table 2. Biological and physiological characteristics of Micro-
coccus sp. LG-5

Tests Result Tests Result
Pigment yellow  Mannitol -
Cell form cocci Rafinose -
Gram stain + Ribose -
Motility - Celiobiose -
Flagella - Nitrate Reduction -
Oxidase - VP Acetoin Production +
Catalase + B-Galactosidase -
OfF glucose oxidative  Fructose +
%zggmﬁr; resistance - Mannose _
Bacitracin (0.04 U) + NOVO biocin resistance ~ —
Growth at 4C no growth  Sucrose Fermentation -
Growth at 40T growth  Turarose Fermentation -
Growth at 0% NaCl growth  Arabinose Fermentation -
Growth at 5% NaCl growth  N-Acetyl-Glucosamine
Growth at 10% NaCl growth Fermentation
Urease - Arginine Arylamidase -
Arginine Dihydrolase - Alkaline Phosphatase +
Ommithine Decarboxylase - Pymolidonyl Arylamidase +
Esculin Hydrolysis - BGlucuronidase -
Melibiose - Maltose -
D-xylose - Lactose -
Trehalose -

Micrococcus sp. LG-5¢] #3 wjkz2dE& Fig 19 Jehisich
HF 2xE 25CQLem, 10~40CAH F4o] 7Hsstgey 5C
olgll e 43R 34t (Fig. 1-A). pHel wekAE pH 70
AA M Z40) &A2o0 pH 60~100014 F4¢] 7H53Q
I pH 4098 % 23 F4& BAY (Fig. 1-B). £ NaCl &
o BFAME 30% NaCl 2A I AL 2goen o~
100% 712 423 W& WHANE 4Fo] 7H53te gl of
Ugl 245 EdAE e 3949 Adez 25 Y0 g2
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A AY 7o) HeHo) & Ao BIFEY (Fig 1-0).
49 448 A7, Micrococcus sp. LG-5% 25C, pH 7.0, 3.0% NaCl
FEAA MY e 4FES BT

Micrococcus sp. LG-59] A F 4% AFGA] wg gy
HRe] F2849L Fig 2¢] YeRAT A3 WA Micrococ-
cus sp. LG-5€ 3A1Z AT fE7E AR ¥ Y+F472 A
ol 50] 20A17t F 413 A3t MM FA7|Z HolEHT
AADA 4& 4284 53547l F7]44 AR 80%
ooz A vetith tFA7] F710E C polykrikoidesE

w
0

0D. at660nm
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012345673810
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Fig. 1. Effects of temperature, initial pH and NaCl concentra-
tions on the growth of Microccoccus sp. LG-5 after 24
hours incubation in PPES-II medium.
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Fig. 2. Growth curve of Micrococcus sp. LG-5 at optimal cul-
ture conditions (25T, initial pH 7.0, 3.0% NaCl) and
algicidal activity of the culture filtrate collected at dif-
ferent growth phase of Micrococcus sp. LG-5 against
C. polykrikoides. The algicidal activity indicates the pe-
rcent of lysed C. polykrikoides after 3 hours of incuba-
tion.

100% AZAReH, AA7|de 82~92%, dFFA7] Frlde
40~80% BE9] XL BIAY fE7Idele 5% o]t
2z8HE 299, &, Micrococeus sp. LG-5¢ +E718 AA
F9 Aol WE U552 sd 42EEL AA, s A%
dlo] tieZr) 370 2zgA o Hud 288 T A7)
o7t 7428 gt Lee and Park (1998)-2 Pseudomonas sp. LG-2
o JAGA wE gy HxaHE A 2 f=
719 94 Prorocentrum micans® W3] & 9L vl A st
ou deZAnd de AAFE 122 F2AZHE 3479 9
€ NAFE 48] FaAA g 38 F d7-E ARG
Busle AzBA PHAE AT g Zo)st e
Aog Agdd.

3-2. C. polykrikoidesol CH8t Micrococcus sp. LG-52] &
ZRY

Micrococcus sp. LG-57} BZA ] A3 F&8to Fol 3
AIAYAA AEY EAE Budle] Fole #2842 vH¥Y
A g ZAME ZFHE Table 39 YEHIRAT Cell culture insert
o C. polykirkoides®t Micrococcus sp. LG-58 ¥7] A%¢ =
£ positive control wellll & C. polykirkoides?t AHE S YA,
FZATE FF8HA &2 negative control wellll M C. polyki-
rkoides7t AP A 949keh, 0.4 um filterd] &30 Micrococcus sp.
LG-57} C. polykirkoidest 2] € 3E1Q] test welll M= C. pol-
ykirkoides7t AP A, Micrococcus sp. LG-5€ AZEFE Al
oz BHde Ao E YEyt,

AB7A g8 AFAE] o g A7 Fd A AFE
AUEY 2F{ ME P & £ FF3o 2N e JF
TAYH F2EEE A, BulEtd AxYES AxA)E AR
2 Bu¥ez 3 vE F AT (FH, 1994). 3HTHEL
2E F2 BFH < Cytophaga® (Mitsutani et al,, 1992)3} Sa-
prospira%; (Sakata and Yasumoto, 1991)¢] 2% ol & AF&
TERF R JHRER Y A2EHE BAFUL 2FE

Table 3. Determination of algicidal type against C. polykirkoi
des using cell culture insert by Micrococcus sp. LG-5

A (B) (©)
Negative Positive
control well control well

Test well

- + +

Initial cell densities of Micrococcus sp. LG-5 were 10° cells/mé.

Negative control well, C. polykirkoides inside.

Positive control well; C. polykirkoides and Micrococcus sp. LG-5
inside.

Test well; C. polykirkoides inside and Micrococcus sp. LG-5 ou-
tside.

+; C. polykirkoides cells inside cell culture insert were killed wi-
thin 48 hours.

= C. polykirkoides cells inside cell culture insert were not killed
within 48 hours.
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Z #Hgoss 3 AAMNTQU Acinetobacters;, Alcaligenes%,
Alteromonas®:, Flavobacterium% 2 Pseudomonas® §°] X
HAR (Mitsutani et al, 1992; Dakhama et al, 1993; #H&, 1994;
Yoshinaga et al, 1995b). AF7HA] koA Eeld 22ATEY
A4S BAHEY €472 FFTE¥] ¥R, r-Pro-
teabacteria™ AT I AZ AT &3he *ﬂﬁ‘-"- AZE4 Uy
ol H& A¥Y Ryon, AHF 73:“3% Bojio] ¥y gz
24 B3 AzBolye] ¥ 73?% °§-r5&‘"-} {Mitsutani
et al, 1992 Kim et al, 1998). :LaM BAZIBNE HHF
22 §¥S RAFE Flavebacterium®; (Fukam et al, 1992) &
Alteromonas® (Imai et al, 1995)8 ZZ Ao &3 47 2
n8x QA £ d7oA $8F Micrococcus sp. LG-5% 2%
234 2Hdid JZAPR L APZARLY AR5 L B Y
1235428

3-3. Micrococcus sp. LG-5 8 2t0injodel M=5n}

Micrococcus sp. LG-58] M FARANE C polykrikoides ¥ %
Aol FrYE HAIHAE W C polykrikoides A ¢ W&
Fig. 3o) Jeldth A& wigoigde AF527} 5%, 10%7}
HEE A28 H$ C polykrikoides®] A7t 5338 Fhdtd
INTE 73} Fo controlol ¥lE 22t 30% % 85% AE7t B2

520” /"./.
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Effect of the culture filtrate of Micrococcus sp. LG5
at different concentrations on the growth of C. polykri-
koides.

~—R; control, —@—; 1%,

Fig. 3.
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g
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Ao, 102 A% 18N 9, 5% B$ 20X Fof ZF
100% 2z=Uck 1%7F HA A7HRE 25 3022 FE 90%
ol B2 A}t &, Micrococcus sp. LG-59] wjofei ek o] <ol
v AEtd AxER} ZA e FFE By, Wi S
C. polykrikoides& APEAN7)& 2ZEH0 ZAFE ¢ +71 A
2t Fukami et al. (1992)& 2ZMd Flavobacterium sp. SN-3

Z9 oA Rg 25%2 FFUE 9 Gymnodinium nagasa-
kienseel s x84 giloy 0% FERE g B¢
Azg4-4 Je ) enl o} RE Flavobacterium sp. SN-3 57}
wEae o| 5 /gy Ruggrh

3-4, Micrococcus sp. LG-598] T2 YEHUS Mo} &x
by

Micrococcus sp. LG-59) FAW-E C. polykrikoides ¥ (12
X10* cells/mi) ol HEHE7F 10°, 10°, 10°, 10° cells/mé7t HEE 3
Z89& 9 C polykrikoides 7R3 5] %}2 Fig. 4o eI
o AAEY AzEAHL I Fevt 544E Asgd 2y
Hdd s JE3F ASEgdE AXA] U}.x- Aagged g
T RS FAY P Azgo) g7l AEL2 ALRED Kim et
al. (1999)& H51985-4 &3, H60585-15 TF ¥ H60585-22 ¥
FZ 10°cellym2 HZAE W Gymnodinium catenatums H.
akashiwool ™8] 24Nt oo BFFEFo] Ao g FAHAU
on RE AZANTE 10°cells/mfE FEHUS F37H 10° cells/ml

30
25
1 —i— control
20 - —&— 10celisml
. —A— 10°celtsimt
15 - —— 10celis/mi

—&— 10°celle/ml

Number of C. polykrikoides (x 10°celis/ml)
(9]

(w]
L

v 1T © ¥F x B A |

0 10 20 30 40 50 60 70
Incubation time (hours)

Fig. 4. Algicidal effect of Micrococcus sp. LG-5 against C.
polykrikoides by the different cell densities.
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Fig. 5. Monographs of sequential algicidal process by Micrococcus sp. LG-5 against C. polykrikoides. (A) C. polykrikoides’s cells

stop swimming at first. (B) Micrococcus sp. LG-5 cells do not attach to the algal body directly. A part of algal body was
swelled and become spherical in shape, protoplasm was separated from the damaged cell wall region. (C, D) Finally, after
algal cells burst, Micrococcus sp. LG-5 swarmed around degraded protoplasm and decomposed it. Note that the nuclei and
protoplasm are degraded. DN, degraded nucleus; DP, degraded protoplasm; M. sp. LG-5, Micrococcas sp. LG-5. Scale

bar=30 ym.

g AF9E A48 w2 Ax84S JeEdtty Ru3yc
o] 42 A3} (Table 3, Fig. 3, & £83¥ o, Micrococcus sp.
LG-5% C. polykrikoidesE& A ZA 7€ 42 Ao NEY=z
Fulgte] AZHRES AMEAF|e Zog Atgdt

E# Micrococcus sp. LG-57t C. polykrikoidesE BZEA 7T
FH & BEEN A A FFIAY (Fig 9. dTAE ¥4
& F9A X Micrococcus sp. LG-59) #r4-& whol HE F 30
2 oolue) £5A4E 433 (Fig 5-A) SHTAY & gA X7}
Bt 1fo] FeE At FHo R M3EA temporary
cyst2 AT F, 2A Axye Ryt £ 22WAM (Fig. 5-
B) A7) ddso] 5} AaA Fo AX YEE Hoz F
25 Q). Micrococcus sp. LG-5 C. polykrikoidesE A3 34
A ga MES) BHER C polykrikoidesE HEA7 ¥ (Fig
5-0), 32 ZAZREH UL AX 45 293tk olg Al
Foz 28 Y= BIojey goXuA MAE At
(Fig. 5-D).

o ot
a7 =

A2 gt Az 8 YINEQ C polykrikoidesE 2%
AAle HEARE e Az oA £, FHEH2
Az g AT £ #F F 42840 ¥+ Micro
coccus sp. LG-59) AA 543 Az add i At %
MAES o] 8¢ AAAY 28F, 82 AgH AzAA Je A
o] 71z A8E ATHLA AT 2FHE a%dd g 2
.

ZZMT Micrococcus sp. LG-59) & 4RAz7A& 25C, NaCl
3.0%, pH 7001121, C. polykrikoides (1.2X10* cells/mé) ol 3
Micrococcus sp. LG-59] AR dA e 4& o] 2428
e A7 371 2 AAJ A Zga. des4rlde C
polykrikoidesE 100%, AA7|E 82~92%, 4547 F714
£ 40~80%, fr=7lole 5% °l3le] 4284 E Ho Micrococ-
cus sp. LG-5% #EVIE AF dieFrld 4z528 &9
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3 Adgte Aoz Bzt T8 04 ume cell culture insertE
e 22 Y AE o] 83t Micrococcus sp. LG-59 22+ 3
& 2AE E, Micrococcus sp. LG-5E 04 um filters] 93] C.
polykirkoidest Agl¥ Y NME C polykirkoidess 2RAA,
NEJZ EA S Bujsty AxAl7le 428F BHEoE 9y
Atk = Micrococcus sp. LG-59] wldoiztd o) HE5x7} 5§
%, 10%7F =& A7V B¥, C polykrikoides®] MAFE &
78 Zaste 347 A3 F9 controlel ¥]3 242 30% St 85%
A7t 4zEAeH, 1% B4, 3043 Foll 90% o) Az
Atk &, Micrococcus sp. LG-52] vlokoi oo} ofoll u]&do
AZEH7 FrMEe A% Boon, wFdHY Fo C polyk
rikoidesE AEAT = HZ2ED0 EATE ¢ #7 UUTh

2 A7 £ 3o BE T FA $AUGL 4%
s ae A9QUEAA B0l BAEYYT,
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