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The cellular viability of the human keratinocyte cell line HaCaT was compared after adding seaweed extracts
to the culture medium. The viability was measured using a quick, quantitative, spectrophotometric crystal
violet inclusion method. Of 36 common seaweed species tested, methanol extracts from Sargassum
sagamianum and Gigartina tenella enhanced the viability of HaCaT cells by 1.6-fold, as compared to control
cells, while methanol extracts from Dictyota dichotoma, Pachymeniopsis elliptica, and Enteromorpha linza
decreased the viability to less than half that of controls.
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Fig. 1. Comparison of viability measurement of the keratinocyte HaCaT cells cultured in DMEM containing the Undaria
pinnatifida_extract. Viability was measured by trypan blue exclusion method (A), crystal violet inclusion method (B),
alamarBlue™ reduction method (C), and tetrazolium salt reduction method (D).

nmol A 0.09+£0.029] FFE LS HYT} 36T HRF &
Foll X BB AN (Sargassum sagamianum) L S 71412
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Table 1. Effect of seaweed extracts on viability of the human keratinocyte HaCaT. Cells were grown up to 50% confluence,
and then treated with 5 ©L seaweed extracts (40 mg/mL) in 1 mL of culture medium. Cell viability was estimated by crystal
violet exclusion after 24 h incubation. The mean OD value at 585 nm of the control cells was ©.09+0.02. Data are mean+SD
from three independent assays. The statistical significance is *P<0.01 as compared to control

Seaweed Viability (OD at 585 nm)
Chlorophyta
Codium fragile (Suringar) Hariot 0.11+0.03
Ulva compressa (L.) Greville 0.09+0.02
Ulva linza (L.) J. Agardh 0.0420.02*
Ulva pertusa Kjellman 0.06+0.01
Phaeophyta
Colpomenia bullosa (Saunders) Yamada 0.10+0.04
Colpomenia sinuosus (Roth) Derbes et Solier 0.08+0.02
Costaria costata (C. Agardh) Saunders 0.08+0.01
Dictyota dichotoma (Hudson) Lamouroux 0.02+0.01*
Echlonia stolonifera Okamura 0.09£0.02
Ecklonia kurome Okamura 0.11£0.02
Hizikia fusiformis (Harvey) Okamura 0.09+0.01
Ishige okamurae Yendo 0.10+0.03
Ishige sinicola (Setchell et Gardner) Chihara 0.11£0.02
Laminaria japonica Areschoug 0.10+0.01
Sargassum confusum C. Agardh 0.10+0.02
Sargassum horneri (Turmer) C. Agardh 0.11+0.02
Sargassum fulvellum (Turner) C. Agardh 0.10+0.02
Sargassum ringgoldianum Harvey 0.101£0.04
Sargassum sagamianum Yendo 0.14%0.03"
Sargassum thunbergii (Roth) Kuntze 0.12+£0.04
Scytosiphon lomentaria (Lyngbye) Link 0.06+0.02
Undaria pinnatifida (Harvey) Suringar 0.05+0.02
Rhodophyta
Carpopeltis cornea (Okamura) Okamura 0.06+0.01
Chondrus ocellatus Holmes 0.09+0.01
Corallina pilulifera Postels et Ruprecht 0.09+0.01
Gigartina tenella Harvey 0.14£0.02*
Gracilaria verrucosa (Hudson) Papenfuss 0.09+0.01
Gymnogongrus flabelliformis Harvey 0.08+0.02
Helminthocladia australis Harvey 0.06+0.02
Hypnea charoides Lamouroux 0.10+0.02
Lomentaria catenata Harvey 0.10+£0.03
Meristotheca papulosa (Montagne) Kylin 0.09£0.02
Pachymeniopsis elliptica (Holmes) Yamada 0.04+0.01*
Pachymeniopsis lanceolata (Okamura) Yamada 0.08+0.02
Porphyra yezeonsis Ueda 0.09+0.01
Symphyocladia latiuscula (Harvey) Yamada 0.06x0.01
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