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Verification of the Fractions with Strong Estrogenic Activities from Brown Algae
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In order to evaluate estrogenic compounds in brown algae, an in vitro test system for the verification
of estrogenic activity was applied. Fractions from ethanol extracts of each brown alga were prepared
by a systematic fractionation procedure with solvents such as HO, hexane, butanol and methanol.
Aqueous fractions of brown algae showed the highest estrogenic activities. Estrogenic activities of 500
g/ml aqueous fractions of Undaria pinnatifich and Laminaria japonica showed almost the same strength
as that of 107 M standard solution (17B-estradiol). Furthermore, estrogenic activities of 500 (g/ml
aqueous fractlons of Ecklonia stolonifera and Porphyra suborbiculate represented higher activities than
that of 10° M 17B-estradiol. These observations suggest that aqueous fractions of all these brown algae
are expected to possess estrogenic compounds and could be developed as estrogenic agents for post-

menopausal disorder.
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Fig. 1. Procedure of extraction and fractionations of brown algae.
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Table 1. Yields (%) of ethanol extractions and various solvent fractionations of brown algae

Brown algae Yields (%) of extractions Solvents Yields (%) of frctionation
Hexane 25
o _ Butanol 24
Undaria pinnatifida 19.6 Methanol 42
Aqueous 3.2
Hexane 2.7
o ’ Butanol 26
Laminaria japonica 16.4 Methanol 38
Aqueous 25
Hexane 38
‘ . Butanol 8.7
Eckionia stolonifera 12.7 Methanol 18
Aqueous 5.0
Hexane 39
‘ Butanol 75
Porphyra suborbiculate 155 Methanol 18

Aqueous 12
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Fig. 2. Estrogen activities of various solvent fractions from
Undbria Pinnatifida. Means=SEM for three samples are
shown as multiples of the ethanol treatment result.
Factorial ANOVA with Fisher's PLSD post-hoc test
"p<0.001 was compared with no treatment. This experi-
ment was repeated at least twice yielding reproducible
results.
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Fig. 3. Estrogen activities of various solvent fractions from
Laminaria japonica. MeanstSEM for three samples are
shown as multiples of the ethanol treatment result.
Factorial ANOVA with Fisher's PLSD post-hoc
test p<0.001 was compared with no treatment. This ex-
periment was repeated at least twice yielding reprodu-
cible results.
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Fig. 4. Estrogen activities of various solvent fractions from
Eckonia stolonifera Means+SEM for three samples are
shown as multiples of the ethanol treatment result.
Factorial ANOVA with Fisher's PLSD post-hoc
test p<0.001 was compared with no treatment. This ex-
periment was repeated at least twice yielding reprodu-
cible results.
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Fig. 5. Estrogen activities of various solvent fractions from
Porphyra suborbiculate Means+SEM for three samples
are shown as multiples of the ethanol treatment result.
Factorial ANOVA with Fisher's PLSD post-hoc test
"p<0.001 was compared with no treatment. This experi-
ment was repeated at least twice yielding reproducible
results.
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