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Fig. 1. Heterotrophic bacterial population densities of seawater and
internal organs of starfish (Asterias amurensis) during sampling
periods (SW: seawater, SF: starfish).
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Table 1. The morphological, physiological, and biochemical
characteristics of bacteria isolated from seawater and starfishes,
Asterias amurensis

Characteristics Starﬁ;h SeawaFer
(24 strains) (37 strains)
Morphological:
Gram positive 54.2¢ 56.8
Gram negative 45.8 43.2
Rod form 70.8 86.5
Coccus form 29.2 13.5
Motility 20.8 29.7
Physiological:
Growth at 4°C 79.2 100
at 25°C 87.5 97.3
at 37°C 75.0 94.6
Growth at 0% NaCl 79.2 100
at 3% NaCl 83.3 100
at 6% NaCl 833 100
Biochemical:
Catalase activity test 54.2 54.1
Oxidase test 20.8 51.4
Gelatin liquefaction 20.8 40.5
Indole test 8.3 13.5
Methyl-Red (MR) test 12.5 135
Voges-Proskauer (VP) reaction 29.2 29.7
Nitrate reduction 41.7 40.5
Citrate test 25.0 40.5
B-Galactosidase 375 324
Arginine dihydroxylase 25.0 27.0
Lysine decarboxylase 83 81.1
Ornithine decarboxylase 83 16.2
Phenylalanine deaminase 42 27
Urease 16.7 18.9
Tween 80 hydrolysis 45.8 46.0
H,S Production 125 10.8
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bacillus, Haemophilus, Erwinia, Tukamurella, Staphylococcus,
Corynebacterium, Aureobacterium, Micrococcus, Bacillus, Alloio-
coccus, Microbacterium, LactococcusZ 5 ¥ 17 2.2 FAHHA
THTable 2). ©|E 3 Vibrio, Staphylococcus, Corynebacteriume=
2 TF o] FAEACE o2fg EH4-2 Austin F(7)0] o=
FREE FAE dFE(Caulobacter, Flavobacterium, Vibrio,
Hyphomicrobiumy®= B2 210)1E Bt} X2 AA (Echinus
esculentus)| M= Aeromonas, Acinetobacter, Flavobacterium, Pseu-
domonas, Vibrio 5°] EB)HU] o]F &3&L VR YA R
4R Vet BEE AlTES Austin} Austin (9)°] WES &)
Folfol AT vl nsle v TUFH &o) IR et

Table 2. Representative genera isolated from the internal organs of
starfish

“%% of isolates.

ylalanine deaminase, urease & AT A& otsi= o
283 testol] i3] W& Uefdo g Al &4 7

4% 04 7 o,

S7HA2] FLHoll M4 S S4ALYMZe X

FANT T T TS BV e T
FE TS 24 TFE olE F LT 1 T, O
ol 13 FFAH BV Aol E2EE &

Rahnella, Francisella, Pasteurella, Vibrio, Acinetobacter, Actino-

Gram-negative aerobic rods and cocci

Family Neisseriaceae

Genus Acinetobacter 1
Other Genera

Genus Francisella 1

Facultatively anaerobic Gram-negative rods

Family Enterobacteriaceae
Genus Rahnella 1
Genus Erwinia 1

Family Vibrionaceae

Genus Vibrio 4
Family Pasteurellaceae

Genus Pasteurella 1

Genus Actinobacillus 1

Genus Haemophilus 1

Gram-positive cocci
Family Micrococcaceae

Genus Micrococcus

Genus Staphylococcus 4
Other Genera
Genus Lactococcus 1

Endospore-forming Gram-positive rods and cocci
Genus Bacillus 1

Irregular, nonsporing Gram-positive rods

Genus Corynebacterium 2

Genus Aureobacterium 1

Genus Microbacterium 1
Nocardioforms

Genus Tsukamurella 1
Others

Genus Alloiococcus 1
Total 24
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Fig. 2. A comparison of carbon utilization by Gram-negative bacteria
isolated from seawater and the internal organs of starfish, Asterias
amurensis (Glu, glucose; Rha, rhamnose; Suc, sucrose; Mel,
melibiose; Ara, arabinose; Man, mannose; Mal, maltose; Lac, lactose;
Xyl, xylose; Tre, trehalose; Cel, cellobiose; Mnt, mannitol; Ino, ino-
sitol; Sor, sorbitol; Gly, glycerol; Ace, acetate; Gln, gluconate; Cap,
caprate; Adi, adipate).
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Fig. 3. A comparison of carbon utilization by Gram-positive bacteria
isolated from seawater and the internal organs of starfish, Asterias
amurensis (Glu, glucose; Mal, maltose; Ara, arabinose; Xyl, xylose;
Fru, fructose; Raf, raffinose, Tre, trehalose; Rib, ribose; Mel,
melibiose; Suc, sucrose; Lac, lactose; Cel, cellobiose; Man, mannitol;
Gly, glycerol; Sal, salicin).
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ABSTRACT: Characteristics of Carbon Source Utilization by Heterotrophic Bacteria Isolated from
Internal Organs of Starfish (Asterias amurensis)
Kyung-Ja Song, Oh-Hyung Lee', Moon-Sul Choi’, and Geon Hyoung Lee* (Department of
Biology, Kunsan National University, Kunsan 573-701, Korea, 'Department of Biology,
*Department of Marine Science & Production, Mokpo National University, Mokpo 534-729,

Korea)

To investigate the characteristics of carbon sources utilization by the intestinal microflora of starfish, starfishes
(Asterias amurensis) were collected from the South Sea near Jangheung-gun sumun-ri of Jeollanam-do on July
14, 2000. The population densities of heterotrophic bacteria were in the range of 8.65 £0.65x10° cfii - g™ in the
internal organs of starfish. Total 24 strains (Gram-negative bacteria: 11 strains, Gram-positive bacteria: 13
strains) from the internal organs of starfish were isolated. Dominant bacteria were Genus Vibrio, Staphy-
lococcus, and Corynebacterium. A high percentage of isolates was Gram positive rods. The catalase and oxidase
positive were shown 54.2% and 20.8% of isolated bacteria, respectively. Isolated Gram negative and positive
bacteria utilized various carbon sources. Among them, glucose could be utilized by all the isolated Gram neg-
ative bacteria, and sucrose, mannose, and maltose were utilized by a relatively high percentage of isolates. On
the other hands, adipate and phenyl acetate were shown no utilization. In case of Gram positive bacteria, glucose
was shown the highest utilization and the next highest utilization was fructose, trehalose, and maltose.



