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st FEBAE FHY] sl updgrel HolM RelF S trachoideas cystE EopA|A
vioksial widdofr FEEte MW S Eosidnh Bad AF § $HEFQ Pseudomonas spp.& S
trochoidea®}t FH AQFFs 5o FAF F A 249 wWalE BAsto wlmsalygch. 2 A% S
trochoidea®] 73591 Cigo, Coos. Cas 9 A7 Z718M%14aL, Pseudomonas spp.2l A5+ Cien
Ciso®l Z/do] oz S 53] S trochoidea} Pseudomonas spp.2) B4l wikal Copsdt
Ciso® 5 AR S trochoidea = 2818 718 2.1} Pseudomonas spp.ol A= 288 A wlol,
o] 5%9 At dAl#Ho] Mz Q@I FHIPh
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Scrippsiella trochoidea is a dinoflagellate responsible for red tide in early spring in southem coastal
water. Marine bacteria appear to exert critical roles on the development and decay of phytoplankton
bloom in marine ecosystem. It is likely that marine bacteria. Pseudomonas spp.. share some metabolic
processes with S trochoidea. To investigate interactions between S rochoidea and Pseudomonas spp.
directly, cysts of S. rochoidea isolated from the bottom mud in Masan Bay have been germinated
and cultured. From the S nochoidea cultured medium, we have isolated Pseudomonas spp.. a dominant
species. Both of Pseudomonas spp. and S rrochoidea have been simulianeously inoculated into the
sterilized sea water and cultured to examine the change of fatty acids. The major fatty acids that
showed increases in composition during the dispecific culture were Cxy. Cas and Cas in S trochoideu,
and Cioi and Cieo in Pseudomonas spp. Especially . Cxus and Ciy were increased in S rochoidea
but decreased in Pseudomonas spp. These results strongly suggest that two species share some processes
in their fatty acid metabolism.
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Table 1. Operating Condition of Gas Chromatography.

Gas chromatography Varian 3400

Column FFAP, 25 mmX30m
Carrier gas N;

Split ratio 1720

Column temperature 170~200°C, 19C/min
Injector temperature 230°C

Detector temperature 250°C

Chart speed 0.5 cm/min

Detector FID
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S. trochoidea®) NrZ2171Aw 20T oA &el¥
TS Pseudomonas spp.”t 93.8%, Moraxella spp.7t
62%2 AAF1, 30C oA e HR/dS Pseudo-
monas spp”t 884%, Moraxella spp.7t 52%, 2]l
Flavobacterium spp7t 6.3%% AX#cKFig1). =3
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Flavobacterium spp= 057%F A ). Hel€

AT 2 Pseudomonas spp7t $HEUYE & &



188

Flavobacterium spp. &
63%

Moraxella s 88.4%
3.3% PP-

30°C incubation

Moraxella spp.

Pseudomonas spp-
93.8%

20°C incubation

1 Psexdomonas spp.

Pseudomonas spp.
Flavobacterium spp. 67.1%

0.57%

Pseudomonas spp.
100%

20°C incubation

Fig. 1. Bacterial composition in log (left) and stationary (right) phase of S. rrochoidea cultured at two different incubation

emperature.
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2 HYE S trochoideas) TZF 2 Tgol W A
ddel ¥ dasiged, €4 48459 o) 5
(1986)3} Fukami(1981)¢] Z23te} u]wshd Aid/dol
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Table 2. Fatty acid composition of Pseudomonas spp.

Fatty acid Composition (%)
i4:0 6.16
14:1 1.4
16:0 2213
16:1 2741
18:0 426
18:1 17.59
18:2 0.65
18:3 0.02
20:0 0.02
20:2 4381
20:4 0.02
20:5 14.10
22:1 0.02
2:2 0.34
22:6 1.03

31 Cugol A CopetA BAMS =1 Cheq0] 27.41
%2 7} Wil o] Ce] 22.13%, Cis1©) 17.59%,
Cos7t 1410%2 JeRGr} 28t} Cigy, Cautt Cise
o e I3 AUtk James and Colwell(1973)&
AFAT 20 AParg EMslgzd Ao &
(genus)ell we} zubite] FAdu)r) e gelds
gk et Zb Mlde] FRAMMES Crg, Cien,
C G ® ekl o]t Axbs B N dxds
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Fablc. 3. Fauy dud composition of Scippsiclla rm(ho:dm

Fatty acid Comp()sl[l()n (u)
14:0 1130
14:1 323
16:0 3391
1601 393
18:0 16.36
181 753
18:2 312
18:3 0.86
20:0 215
20:2 129
20:4 0.65
20:5 081
22:0 527
22:1 527
22:2 1.08
22:6 323
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2A AnE Table 3(Y 5, 1993)o Yebi it Ta-
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B o Cueol 16.36%, Cue°] 11.30%, Cis
Coo Cooro Cien, Crn® Cmas0) 242t 753, 527, 527,
393, 323, 323%2 ztzt BAEU 53] EPAE-
cosa Pentanoic Acid)?) Cus 08%= Pseudomonas
spp.o B4 Astele gl F4F0 2 Ueigth Ac-
kman ef al(1964) 5o| H+ZF Skelelonema costa-
tumo) AHAE BAF ARE BE Cuo Ciso®l
FANT} 327%, 210%2 7V BRI, Cp oS
Cas 138%, Cpye 17%2 UERTh £ J€ 9
We 229 Amphidinium carterii®) AW ¥4 2
= Cuo®l 360%2 71 BE TANIE AASL
9lom Chp O1E Cps Cus0l 7%} 26%2E %A
et uhdt) Hallegraeff ef al.(1991)9] Gymnodi-
nium catenatum<) A2 B4 A7E B Ackman
o a. (1964)9] Szl ¥4 {FABHA Cieo®l
B%z 7P =24 degen Cak 301%E E
Holl 283 Cyp 0174 Caos®t Cas®l 12%9} 213
%z EA vERdch T Cp olde) vHAl F
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A 2¥st kel WA BRI USE ¢
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S trochoideas} Helirel $HEQ! Pseudomonas
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Table 4. Fatty acid species and composition in S #rochoi-
dea and in Pseudomonas spp. in the log phasce of the
Lr()\wh

Composmon(%
Fattv acid —
S. wochoidea

Pseudomonas spp.

14:0 7.15 4.63
14:1 - 1.21
16:0 0.04 2443
16:1 1033 43.84
18:0 448 0.77
15:1 1.98 2385
18:2 0.26 -
18:3 0.13 -
20:0 0.26 0.54
20:2 1.15 -
20 :4 0.26 -
20:8 53.29 022
22:0 4.06 022
2201 - —
220 0.04 0.29
22:5 6.40 -
226 - -
Others 0.17 -

spp.ol Apiat A0l BAE S
trochoidea®) cystZ olAzl & AT d Ay Al
23 & s F9AFVHM Pseudomonas spp.
108 m/mysiA Eosle] S trochoideas W%, Wl
22712 w(S. trochoidea; 1000 cell/mi, Pseudomonas
spp.; 2X107 cell/mNst BRA71A o (S. frochoidea:
3000 cell/ml, Pseudomonas spp.; 24X 107 cell/ml)E
TR zbzt Auhate] 2A4E EAg Zobe Table 4,
59} gtk Table 49 A4t tis=F271d e S
trochoidea} AW kAl 2433} ol o] Pseudomonas
spp.o) AHba 24 BAg Aok S trocho-
dea®) A AGA £ 3~ Caos7t 5329% 2 7178 B21
Ci61°] 1033, Cos7}t 640, Ciso0l 448% 2 LHERSLIL
Cin Cooa® Coon M52 Gtk $8FQ) Pseu-
domonas spp.8] A4t 24& BW Cieeol 2443,
Cie1©] 4384, Cigr 2385, Cuo®l 463, Cuaol 121%
031, Cigs Cin Cmo Cws Coa Czs Cime B
HAZE 2 g3t B3] EPAR Cusol 45 A
= 14.10%°190. BAEE Foll= 022%% 3
W S frochoideas= BARY el 081%
=l Folliz 5320%= 508 olide] )
= 548 po| F31 9tk
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Table S. Fatty acid species and compositions in S rro-
choidea and in Pseudomonas spp. in the stationary phasc
of th growth

Composmon(%)
Fauy acid
S. mochoidea  Pseudomonas  spp.
14:0 1227 461
14:1 0.33 11K
16:0 10.77 22.86
16:1 14.84 33.09
18:0 894 3.02
1811 407 3187
18:2 061 0.63
18:3 0.09 -
20:0 005 -
20:2 140 444
20:4 047 -
20:5 4087 1.73
22:0 0.05 022
22:1 140
222 0.28 0.25
22:5 3.56 293
22:6 - -
AA7] delel H$E 29 Table 59 2tk S
trochoidea®} ZZ1719] At 24L& Cus7t 40.87%

2 7H 58 7348 eI, Cia, Ciso Cus®l

1 oo 2 Fe 7HIE vERyh olue] Pseudo-
monas spp.o] AL 2L Ciay, Cien©l 242 3309,
286%% 7 ERL, Cust 1L73%2 F2 RIS
EA% 289 Cia Ciea Covsr Caza, Crne E4 A
Wtct. olde] Aabse dirIu X 7IHA S tro-
chotdea®} Pseudomonas spp.o] AHAF ZAdo] wighy
A& BAFI Qlth ole} o] vigFe] AW
o] Malst Qe S trochoide} Pseudomonas spp.&
¥l Table 67 ) o714 EAUA BolFe

AL Coune Convo Cos®) B TS Arikab
A3 WghE MalFi Cysol AT Aol o
R xo] olgow sy AFHconversion)sal Y-2-E
Boldn Qloh T3 Cudt Cpe®l A%, EAMIY
Foll S trochoidea N M= Ad Z7)18tH 01, Cyu)
B S trochoidea\ Me AR} Pseudo-
=718t Erwin and Bloch(19
69 HEFR AW B2 d Cuol FH
o} 850} Cyo2 AT Wit & Ao
B9 CeoCisy, ARG vlHZFo 7351)
2CCrp=Cies™ W SHE T,
B4e Cia=CiaiCrra>Cisa>Cone E *gﬁ}“ Yol
M Fgstn gty Ha sk o4z B 4F
oA HoiF zubit wsl= S trochoideat Pseudo-
monas spp.2l SAIMNEA S trochoidea?} A #sR=v)
Pseudomonas spp.2} 2¥4to] &8 3k mjx|ar
lthal “gzhect,

Hslolt}. 53]

moans spp.ol A=
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