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The study was aimed at developing an alternative therapeutic agent against acne vulgaris, one of the most common
skin diseases, to meet the continuing demand for new therapies. Acne vulgaris is often associated with the acne-caus-
ing bacteria such as Cutibacterium acnes. To investigate the safety of agents against acne vulgaris, we evaluated the
potential antibacterial activities of edible seaweeds against C. acnes in Korea. Forty-one edible seaweeds, including
the brown, green, and red varieties, were selected for the antibacterial test. In comparison with other seaweeds, 70%
ethanolic extracts of brown seaweeds, such as Cladophora wrightiana var. minor, Eisenia bicyclis, Ecklonia cava,
Ishige foliacea, Ishige okamurae, Sargassum filicinum, and Sargassum miyabei Yendo, exhibited potential antibacte-
rial activity against C. acnes with minimum inhibitory concentrations ranging between 64 and 128 ug/mL. To inves-
tigate the active anti-acne agents and to enhance our understanding of the antibacterial activities against C. acnes,
further solvent-fractionation experiments are warranted. The findings imply that brown seaweeds can be a potential

source of natural agents against acne vulgaris.
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Table 1. List of forty-one seaweeds provided from the MBRIS (marine bio resource information system) in Korea
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Resource Number
Sample Number

Scientific Name

Sampling Date

Sampling Sites

MABIK NP30150045

MRS002000109428

MRS002000092048 Agarum cribrosum 2015.08.18 Gyeongsangbuk-do
mgg%y&%%@%%ﬁg Carpomitra costata 2015.08.19 Gyeongsangbuk-do
Lo Cladophora japonica 2015.09.14 Jeju-do
mgg%y&%%g%% Desmarestia tabacoides 2015.08.18 Gyeongsangbuk-do
mgg%y&%ﬂ%g%%g Dictyopteris divaricata 2016.10.03 Gyeongsangnam-do
mgg%y&%ﬂ%ga%%s Distromium decumbens 2016.04.19 Jeju-do
mgg%y&%%g%%%%‘l Ecklonia cava 2015.08.20 Gyeongsangbuk-do
mg%g&%%g%%io Eisenia bicyclis 2015.08.19 Gyeongsangbuk-do
mgg%y&%%g%%%éz Ishige foliacea 2011.03.16 Jeju-do
mg%y&%%@%%zzo Ishige okamurae 2011.11.17 Jeju-do
MQEISBZN&%%@%T Myagropsis myagroides 2015.10.21 Gyeongsangbuk-do

Ségvvf,g " mgg%g‘&%%g%%? Padina arborescens 2011.11.22 Jeju-do

extract mgg%y&%%l;sz%%? Padina crassa 2011.11.07 Jeju-do
mgg%y&%%g%%%? Rugulopteryx okamurae 2012.03.09 Jeju-do
mgg%gj&%%gsz%?ze Saccharina japonica 2015.09.14 Gangwon-do
mgg%y&%%g%%%%s Sargassum coreanum 2011.08.24 Jeju-do
mg%g‘&%%g%gg Sargassum filicinum 2011.10.17 Jeju-do
MQE%Q&%%ESZ%%? Sargassum fusiforme 2011.11.17 Jeju-do
mgg%y&%%g%%? Sargassum horneri 2015.07.22 Gangwon-do
mgg%y&%%@%%as Sargassum macrocarpum 2016.03.18 Jeju-do
mgg%g‘&%%g%%g Sargassum micracanthum 2011.09.26 Jeju-do
mgg%g‘&%%g%%f Sargassum miyabei Yendo 2015.07.07 Gyeongsangbuk-do
mgg%y&%%g%%ﬂ:? Sargassum thunbergii 2011.10.10 Jeju-do
MABIK NP30170009 Sporochnus radiciformis 2016.09.12 Gyeongsangbuk-do
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Table 1. Continued

Resource Number
Sample Number

Scientific Name

Sampling Date

Sampling Sites

Green
MABIK NP30150002
seaweed RS002000092046 Caulerpa okamurae 2015.08.18 Gyeongsangbuk-do
extract
MABIK NP30150032 . . .
RS002000092029 Acrosorium yendoi 2012.03.20 Jeju-do
MABIK NP30150028 . . ) .
MRS002000092004 Asparagopsis taxiformis 2011.04.23 Jeju-do
MABIK NP30150014 . ) .
MRS002000092007 Callophyliis japonica 2011.07.26 Jeju-do
MABIK NP30160019
MRS002000092120 Chondracanthus tenellus 2016.06.30 Jeollanam-do
MABIK NP30150042 . .
MRS002000092030 Codium fragile 2015.07.07 Gyeongsangbuk-do
MABIK NP30160014 L ; .
MRS002000092101 Gracilaria textorii 2016.04.28 Jeju-do
MABIK NP30150026 . .
Red MRS002000092005 Gracilaria verrucosa 2011.07.20 Jeju-do
seaweeds MABIK NP30150021
tract ; -
exwrac MRS002000092023 Grateloupia angusta 2011.11.17 Jeju-do
MABIK NP30150023 L .
MRS002000092011 Grateloupia crispata 2011.09.16 Jeju-do
MABIK NP30160020 o
MRS002000109402 Grateloupia elliptica 2016.06.30 Jeollanam-do
MABIK NP30150013 . .
MRS002000092014 Martensia bibarihi 2011.10.14 Jeju-do
MABIK NP30170006 . .
MRS002000109425 Meristotheca papulosa 2016.05.17 Jeju-do
MABIK NP30160018 . .
MRS002000092119 Plocamium telfairiae 2016.06.30 Jeollanam-do
MABIK NP30150041
MRS002000092060 Ulva pertusa 2015.08.23 Gangwon-do
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Table 2. List of Cutibacterium acnes for antibacterial activity test

o2 B, ol Fejuliso] oA YAAZE 32
& 2 2iZ(ROS, OH, NO)9| 413282 ojsfol 3

Bacterial strains

Cutibacterium acnes KCCM 41747
isolated Cutibacterium acnes P02874

isolated Cutibacterium acnes P02875
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isolated Cutibacterium acnes P02877
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Table 3. Minimum inhibition concentrations of brown seaweed extracts against Cutibacterium acnes and isolated C. acnes

Total phenolic - - MIc? - -
Classification Scientific name contents2 C.acnes  isolated isolated isolated isolated
(PGE mg/g) KCCM C.acnes C.acnes C.acnes C. acnes

41747 P02874 P02875 P02876 P02877

Agarum cribrosum 8.80+1.32 ikim 512 >1,024 >1,024 >1,024 >1,024

Carpomitra costata 3.52+1.28 mn 512 >1,024 >1,024 >1,024 >1,024

Cladophora japonica 3.01x0.39" 256 >1,024 >1,024 >1,024 >1,024

Cladophora wrightianavar. 36 894122 ¢ 64 512 128 128 128

Desmarestia tabacoides 4.95+1.56"mn 512 >1,024 >1,024 >1,024 >1,024

Dictyopteris divaricata 23.4740.58 ¢ 512 512 >1,024 >1,024 1,024

Distromium decumbens 6.65+0.95ktmn 128 1,024 >1,024 512 1,024

Ecklonia cava 78.52+2.34 2 64 512 512 256 512

Eisenia bicyclis 52.10+2.16 ° 128 1,024 1,024 1,024 1,024

Ishige foliacea 44.85+2.66 ¢ 128 512 512 1,024 1,024

Ishige okamurae 68.48+1.49 © 128 256 512 256 256

Myagropsis myagroides 12.77+2.62 1 512 >1,024 >1,024 >1,024 >1,024

ggoam;eds Padina arborescens 10.13+2.42 ikl 1,024 >1,024 >1,024 >1,024 >1,024
extract Padina crassa 22.83+1.729 256 >1,024 >1,024 >1,024 >1,024
Rugulopteryx okamurae 6.75+0.12 ktmn 256 >1,024 >1,024 >1,024 >1,024

Saccharina japonica 4.54+0.63 ™" 512 >1,024 >1,024 >1,024 >1,024

Sargassum coreanum 5.75+0.38 ktmn 512 >1,024 >1,024 >1,024 >1,024

Sargassum filicinum 39.03+2.91 ¢ 128 512 1,024 512 512

Sargassum fusiforme 5.13+0.28 i 512 >1,024 >1,024 >1,024 >1,024

Sargassum horneri 19.51+1.99¢9h 256 1,024 >1,024 >1,024 >1,024

Sargassum macrocarpum 21.36+1.96 ¢h 512 >1,024 >1,024 >1,024 >1,024

Sargassum micracanthum 4.94+0.67 'm0 512 >1,024 >1,024 >1,024 >1,024

Sargassum miyabei Yendo 32.04+1.38 128 >1,024 >1,024 >1,024 >1,024

Sargassum thunbergii 10.6942.33 i 256 1024 >1,024 >1,024 >1,024

Sargassm yendofOkamura  54,20+2.529 256 >1024  >1024  >1024  >1,024

Sporochnus radiciformis -4 512 >1,024 >1,024 1,024 1,024

'PGE, phloroglucinol equivalent. *Different letters indicate statistically significant difference (P<0.05).MIC, minimum inhibition concen-

tration. *-, not detect.
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Table 4. Minimum inhibition concentrations of green and red seaweed extracts against Cutibacterium acnes and isolated C. acnes

MIC?
Total phenolic - - - -
Classification Scientific name contents'? C.acnes  isolated isolated isolated isolated
(PGE mg/g) KCCM C.acnes C.acnes C.acnes C.acnes
41747 P02874 P02875 P02876 P02877
Green
seaweeds Caulerpa okamurae -4 512 >1,024 >1,024 >1,024 >1,024
extract
Acrosorium yendoi 21.35+1.19° 256 >1,024 >1,024 >1,024 >1,024
Asparagopsis taxiformis 6.81+£3.49¢ 128 256 512 >1,024 >1,024
Callophyllis japonica 11.11£0.09 © 512 >1,024 >1,024 >1,024 >1,024
Chondracanthus tenellus 3.24+0.60 9° 256 1,024 >1,024 >1,024 1,024
Codium fragile - 512 >1,024 >1,024 >1,024 >1,024
Gracilaria textorii - >1,024 1,024 >1,024 >1,024 >1,024
Red Gracilaria verrucosa - >1,024 >1,024 >1,024 >1,024 >1,024
seaweeds )
extract Grateloupia angusta 10.34+2.78 512 >1,024 >1,024 >1,024 >1,024
Grateloupia crispata 5.04+3.20 ¢ 512 >1,024 >1,024 >1,024 >1,024
Grateloupia elliptica 11.56+1.06 © 518 >1,024 >1,024 >1,024 >1,024
Martensia bibarihi 33.22+0.40 2 512 >1,024 >1,024 >1,024 >1,024
Meristotheca papulosa - 256 512 >1,024 >1,024 >1,024
Plocamium telfairiae - 256 >1,024 >1,024 >1,024 >1,024
Ulva pertusa 2.40+0.49 de 1,024 >1,024 >1,024 >1,024 >1,024

'PGE, phloroglucinol equivalent. *Different letters indicate statistically significant difference (P<0.05).3MIC, minimum inhibition concen-

tration. *-, not detect.
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