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Abstract

Algicidal bacterium was isolated from sea water during the declining period of Cochlodinium polykrikoides
blooms and this bacterium had a significant algicidal activity against C. polykrikoides. In this study, algicidal
bacterium was identified on the basis of biochemical and chemotaxonomic characteristics, and analysis of 16S
rDNA sequences. The algicidal bacterium showed 98.6% homology with Micrococcus luteus ATCC 381",
Therefore, this bacterium was designated Micrococcus luteus SY-13. The optimal culture conditions of the
algicidal bacterium was 25T, initial pH 8.0, and 3.0% NaCl concentration. M. luteus SY-13 is assumed to
produce secondary metabolites which have algicidal activity. When 10% culture filtrate of this strain was ap-
plied to C. polykrikoides (1.0 x 10° cells/mé) cultures, over 98% of C. polykrikoides cells were destroyed within
6 hours. The culture filtrate of M. luteus SY-13 exhibited similar algicidal activity after heat-treatment at 121°C

for

15 min. While algicidal activity remained in filtrates with pH adjusted to 8.0, loss of algicidal activity

occurred when the pHs of filtrates were adjusted to over 9.0 or heat-treated at 121 ~180°C for 1 hour. A
luteus SY-13 showed significant algicidal activities against C. polykrikoides (98.9%) and a wide algicidal range
against various harmful algal bloom (HAB) species. However, there was no algicidal effect on diatom and

marine livefood organisms except Isocrysis galbana. These results suggest that M. luteus SY-13 could be a
candidate for use in the control of HABs.

Key Wonds : Algicidal activity, Algicidal bacterium, Cochlodinium polykrikoides, Micrococcus luteus SY-13, Harmful
algal blooms, Red tide
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Table 1. Physiological and biochemical properties of M. luteus SY-13
Tests Results Tests Results Tests Results

Colony color Yellow Acid produced from Assimilation of
surface Smooth D-Glucose - D-Glucose +
elevation Convex D-Fructose - D-Mannose +
Cell form Cocous Glycerol - Glycerol -
Cell size 0.93~0.99 m D-Maltose + Ducitol -
Motility ' ' D-Lactose - Inositol -
Spore formation ) Melibiose - D-Mannitol -
Gram stain ; D-Sucrose + D-Sorbitol -
Catalase N Trehalose - Amygdalin -
Hydrolysis of N Inulin - Arbutin -
Gelatin D-Raffinose - Salicin -
Starch ; Glycogen - Inulin -
Casein Xylitol - D-Fucose -
Esculin ) D-Turanose + L-Fucose -
Arginine dehydrolase ) D-Fucose - D-Arabitol -
Reduction of nitrates ) D-Arabinose - L-Arabitol -
Urease ) D-Arabitol - Potassium gluconate -
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Fig. 1. Effects of temperature (a), initial pH (b), and NaCl concentration (c) on the growth of M. luteus SY-13.
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Fig. 2. Effects of temperature (a), initial pH (b), and NaCl concentration(c) on the production of algicidal compound

of M. luteus SY-13 against C. polykrikoides.



A28 Cochlodinium polykrikoidesS A3 8Ve Micrococcus luteus SY-130} AAbshe A2E4 9] EAR AL fA= G 445

4 %} 100
— P Algicidal Activily &
E it Bucterial Growth o
< —~
N s
a 2
S g
ﬁ 2 é é B ]
> . | N <
= " f =
b . . 403
aam % o ] . Y
o 7 3 7 i h
B - 1%
= 1 g - 20
7 2
G ' Y 'é - b1 a
6 20

Fig. 3. Growth curve of M. luteus SY-13 at optimal cul-
ture conditions (25°C, pH 8.0, 3.0% NaCl) and al-
gicidal activity of the culture filtrate of M. luteus
SY-13 against C. polvkrikoides.
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Fig. 4. The heat (a) and pH stability (b) of the culture filtrate of M. luteus SY-13 against C. polykrikoides. The heat-treat-
ed culture filtrate was heated at each temperature for 1 hour.
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Table 2. Algicidal effect of M. luteus SY-13 on the
growth of dinophyceac and raphidophyceae
causing harmful algal blooms

Species Algicidal activity (%)

Dinophyceae

Akashiwo sanguinea 71.8

Alexandrium catanella 20.8

Gymnodinium impudicum 44.3

Heterocapsa triquetra 33.3

Prorocentrum minimum 19.7

Prorocentrum micans 47.8

Scrippsiella trochoidea 48.2
Raphidophyceae

Chattonella antiqua 91.8

Heterosigma akashiwo 25.5

L BRI

25 AzgA o] JelA] %0 M(Table 3), ¥4
Ao A x)-z}o]] HolPEZ o] & Ho A= /T
U A ZFEQ C ellipsoidea 9] 72 #o|AEAE
ol H JgL vX A gty 18y L galbana®]
A5 24.8%9] vBlu A g 4E2¥A o] e
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Table 3. Algicidal effect of M. luteus SY-13 on the
growth of bacillariophyceae causing harmful al-
gal blooms

Species Algicidal activity

Bacillariophyceae
Chaetoceros didymus -
Nitzschia pungens -
Skeletonema costatum -
Thalassiosira decipiens -

Table 4. Algicidal effect of M. /uteus SY-13 on the
growth of livefood organisms

Species Algicidal activity

Bacillariophyceae

Navicula elegans -

Phaeodactylum tricornutum -
Chlorophyceae

Chlorella ellipsoidea -

Chlorella vulgaris -

Nannochloris oculata -
Cyanophyceae

Oscillatoria angustissima -
Haptophyceae

Isocrysis galbana +

Pavilova gyrans -
Prasinophyceae

Tetraselmis suecica -
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Table 5. Inhibition effect of the culture filtrate of M. [u-

teus SY-13 on the growth of other micro-
organisms

Inhibition

Microor anisms
& effect

Gram positive bacteria
Staphylococcus aureus ATCC 6538 -
Gram negative bacteria
Escherichia coli KCTC 2441 -
Klebsiella pneumoniae ATCC 13883 -
Proteus vulgaris ATCC 13315 -
Pseudomonas aeruginosa ATCC 10145 -
Salmonella choleraesuis ATCC 6994 -
Yeast
Candida albicans TFO 1385 -
Mold
Aspergillus niger 1TFO 4091 -
Penicillium citrinum CBS 139.45 -
Trichophyton mentagrophytes IFO 6202 -
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