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Isolation of Marine Bacteria Killing Red Tide Microalgae
II. Isolation and Algicidal Properties of Pseudomonas sp. LG-2 Possessing
Killing Activity for Dinoflagellate, Prorocentrum micans

Won-Jae LEE and Young-Tae PARK
Department of Microbiology, Pukyong National University, Pusan 608-737, Korea

We have isolated a bacterial strain that tends to kill P. micans from the mixed culture of P. micans plus
seawater filtrate (poresize, 0.8 um) collected at Masan bay in July 1996, in which the mixed culture grown in the
f/2 medium. According to the experimental results of the isolated bacterium such as fatty acids analysis,
morphological and biochemical characteristic tests, the strain was supposed to be a Pseudomonas and then it was
named as Pseudomonas sp. LG-2. v

The killing effect of Psewdomonas sp. LG-2 against P. micans was proportionally increased with the
concentrations of culture filtrate (pore size, 0.8 yum) as well as with the number of bacterium inoculated. In the
mixed culture inoculated with 1.3X10° cells/n! of Pseudomonas sp. LG-2, the number of P. micans (2,000
cells/n{) was gradually decreased and then killed below 100 cells/né within 7 days. In addition, the culture filtrate
with 30% of final concentration revealed a significant killing effect against P. micans around 3 days after culture.
In the relationship between killing effects and growth stage of Pseudomonas sp. LG-2, the culture filtrate at lag
phase has little effects on P. micans. In constant, the culture filtrate at mid-log phase showed the killing effect
by decreasing P. micans to 1/2 in number within 5 days. In particular, the culture filtrate at stationary phase
showed a significant killing effect against P. micans in which the majority of it was killed after 3 day culture,
The species specificity of killing effects of Pseudomonas sp. LG-2 against 5 species of dinoflagellate was only
found in P. micans and Scrippsiella trochoidea.
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acid
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Fig, 1. Growth curve of Pseudomonas sp. LG-2 at 20

C, pH 7.6 and 180 rpm in the Zobell 2216E
medium.,
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Table 1. Taxonomical characteristics of Psendomonas sp. LG-2

Morphological and biochemical characteristics

Composition of fatty acids

Check items Results Name Percentage
Cell shape rod 10:0 30H 392
. ) 12:0 2.52
Gram stain negative 12:0 20H 5.03
Motility positive 12:0 30H 301
14:0 0.41
Catalase positive 16:1 w7¢c/15 iso 20H 29.88
15:0 iso 20H/16:1w7c 4.69
Oxidation positive 16:0 25.09
oy 17:0 cyclo 2.83
Glucose O/F test oxidation 18:2 @6, 9c/18:0anteiso 047
Gelatin liquefaction positive 18:1 w9c/w12t/wTc 20.63
18:0 1.05
Denitrification negative 19:0 cyclo w8c 0.47
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Fig. 2. Effects of the different cell densities of Psew
domonas sp. LG-2 against the growth of P.
micans.

@, Initial bacterial densities of 1.3X10° cells/
nl; A, 13X10° cells/né; ¥, 13X10° cells/mé;
@, 13X10° cells/né; W, control (no addition).
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Fig. 3. Microscopical observation on the killing proccess of Pseudomonas sp. LG-2 against P. micans. Bars: 30
um. A: live cell, B: deformed cell, C: bursted cell,
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Fig. 4. Effects of the different culture filtrate concen-
trations of Pseudomonas sp. LG-2 against the
rowth of P. micans.
%, Fitrates were added with the concentra-
tions of 10%; A, 20%; ¥, 30%; W, control
(addition of Pseudomonas sp. M-5 filrate,
final concentration: 30%).
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Fig. 5. Effects of the culture filtrate collected at dif-
ferent growth phase of Pseudomonas sp.
LG-2 against the growth of P. micans.
@, lag phase; A, mid-log phase; V¥, statio-
nary phase; B, control (addition of Pseudo-
monas sp. M-5 filtrate, final concentration:
30%).
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Table 2¥ Alexandrium tamarense, Prorocentrum mi-
cans, Scrippsiella trochoidea, Gymnodinium sangui-
neum, Cochlodinium polykrikoides®] %9 HZ4<
HEZFo W& Pscudomonas sp. LG-28) AZxFo]A4
& ZA ABZ A, P micans®t S. trochoidea W8] A
AZEHE Bo FUG.

Imai et al. (1993)& Chattonella antiqua® AZ3=
Cytophaga sp.& 5%¢] Raphido® 9 4%9 #2792
Z9) JURRFo 3t B0l & FAE A3 4
HEZF S trochoidea® A 3tLT BT AMEAIA 4
ZEo|AE HoFglon T& Imaj et al (1995)&
Chattonella antiqua® X3 Alteromonas sp. 4% %
Fedto] 239 H2F94 4T BREF tistq 44
o AzAgd gEtx GE FolAdS AL HAFUN,
AzAgy AxEoHL AZVR g AEEHIAEY
EEAY JE ¥ ot &S RIFAY (Imai,
1997).

Table 2. Killing effects of Pseudomonas sp. LG-2 on
the growth of 5 species of marine red tide

microalgae
Species Killing activity
Cochlodinium polykrikoides negative
Gyminodinium sanguineum negative
Prorocentrum micans positive
Alexandrium tamarense negative
Scrippsiella trochoidea positive

o oF
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ZAE AT obde} 2,
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7t £45% P micans®) AABEFAIT A ey
13X10° 13X 10° cells/mée) FE2 FF T A8 P
micanst 843 24 g 79 FoE 10 cells/nt
o]3t2 AHEHAU EE, wjFd R HFFET} 30%
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