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ABSTRACT - The object of this study was to evaluate antibacterial activity of edible seaweed extracts against
marine bacterial pathogens including Edwardsiella tarda, Streptococcus iniae, Streptococcus parauberis, Vibrio
anguillarum, Vibiro harveyi and Vibrio scophthalm, which are associated with human or fish infectious disease. Eck-
lonia cava methanolic extract showed a strong and broad spectrum antibacterial activity against marine bacterial
pathogens used in this study. Among solvent-soluble fractions of the E. cava extract, the ethyl acetate (EtOAc) soluble
fraction showed the strongest antibacterial activity against marine bacterial pathogens tested in this study with MIC in
the range of 128-256 ng/mL. Furthermore, HPLC analysis revealed that the soluble fraction contains abundant
dieckol, a phlorotannin compound, compared to other solvent soluble fractions, suggesting that phlorotannins includ-
ing dieckol would be a key antibacterial agent against marine bacterial pathogens.
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Table 1. Antibacterial activities of seaweed methanolic extracts against marine bacterial pathogens

Zone of inhibition (mm)?

Seaweeds Edwardsiella Stregtgcoccus Streptocboc’:c.us W{)Z;io Vibrio harveyi W: ;ZO Imi
tarda KCTC12267 s KCTC3651 KeTCaTn kerear CECT3965
Ecklonia cava 12.0 14.5 17.0 18.0 14.5 16.0
Ecklonia stolonifera - 11.0 11.0 11.0 - 11.0
Saccharina japonica - - - 10.5 15.0 -
Undaria pinnatifida - - - 7.0 8.0 -

YFive mg of methanol extract from various samples was loaded onto a disk. “no detected antibacterial activity.

Table 2. Antibacterial activity of solvent fractions from Ecklonia cava methanolic extract against marine bacterial pathogens

Zone of inhibition (mm)?

Solvent fractions Edwardsiella tarda Streptococcus iniae SZEI; Zlcboei?:s an;:;itl)lrgl;um Vibiro harveyi Vibrio scophthalmi
KCTC12267 KCTC3657 KCTC3651 KCTC2711 KCTC271 CECT5965
Hexane fraction -9 - - - - -
CH,CI, fraction - - - - - -
Ethyl acetate fraction 12.0 10.0 13.0 12.0 7.0 8.0
Butanol fraction 10.0 7.5 9.0 8.0 - -
Water fraction - 10.0 - - -

One mg of each sample was loaded onto a disk. ?Each solvent fraction was obtain as described in Materials and Methods. ”no detected

antibacterial activity.
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Table 3. Minimal inhibitory concentration (MIC) of ethyl acetate
soluble fraction of Ecklonia cava methanolic extract against marine
bacterial pathogens

Strains MIC (pg/mL)
Edwardsiella tarda KCTC12267 256
Streptococcus iniae KCTC3657 256
Streptococcus parauberis KCTC3651 256
Vibrio anguillarum KCTC2711 128
Vibiro harveyi KCTC2717 128
Vibrio scophthalmi CECT5965 128
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Fig. 1. HPLC profile of standard phlorotannins. Phlorotannins were
analyzed by HPLC as described in Materials and Methods. A,
phloroglucinol; B, triphlorethol-A; C, eckol; D, dieckol; E, ecks-
tolonol.
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Fig. 2. HPLC profiles of Ecklonia cava extracts. The analysis conditions of HPLC were described in Materials and Methods. A, methan-
olic extract; B, n-hexane soluble fraction; C, dichloromethane soluble fraction; D, ethyl acetate soluble fraction; E, n-butanol soluble

fraction F, water soluble fraction.
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