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Abstract

In this study, the anti-inflammatory and cytotoxic effects of hot-water extracts from 10 kinds of macroalgae in
Korea were investigated. It was selected materials in consideration of biological activity and industrial potential
as follows: Caulerpa okamurae;, Codium fragile; Ulva australis; Ishige foliacea; Saccharina japonica; Sargassum
horneri; Undaria pinnatifida;, Gloiopeltis tenax, Gracilaria verrucosa, Porphyra tenera. Results showed that S.
japonica and G. tenax significantly decreased NO productionn in LPS-stimulated Raw 264.7 cells at
concentrations of 100, 1000 x#g/mL and 1000 xg/mL, respectively. However, most of the other macroalgae used
in the experiment did not affect NO production. It was observed that all macroalgae extracts except for the
highest concentration (1000 xg/mL) treatment group of P. femera did not affect the viability in Raw 264.7
cells. In addition, there was not significant decrease in cell viability by macroalgae extracts treatment in HINAE
cells. These results suggest that S. japonica and G. tenax could be used as potential safe natural
anti-inflammatory agents for food and feed additives. Also, the results of this study are expected to be used as
basic data for the development of functional materials for 10 kinds of macroalgae resources in Korea.
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Table 1. Literature review on biological activities and toxicity of 10 macroalgae species

Species Extraction procedure Concentration Assay method References
Ethylacetate P
Codium fragile fraction in MEOH 20-400 pg/mL NO assay Kim -5, 2006
EtOH 50-200 pg/mL NO assay Yoon . 2011
H,0O extract 0-100 pg/mL Immune assay Kim 5, 2016
Ulva australis
Powder & H,O 0.3% of feed Immune assay Hong 5, 2011
EtOH 0.1-100 pg/mL NO assay Kim 5, 2017
Ishige foliacea L
MeOH 100 pg/mL Antioxidant assay ~ Ahn 5, 2011
EtOH 0.1-100 pg/mL NO assay Kang 5, 2014a
Saccharina japonica )
MeOH fraction 50 ug/mL NO assay Islam 5, 2013
Sargassum horneri EtOH 0-1000 pg/mL Antioxidant assay  Lee &, 2011
HO 0.001-2% NO assay Jeong 5, 2012
Undaria pinnatifida EtOAc 25-200 pg/mL NO assay Choi-Kim, 2013
EtOH (hold fast) 0.1-100 pg/mL NO assay Kang 5, 2014b
Gracilaria verrucosa Two enone fatty acid 50-100 pg/mL NO assay Lee S, 2009
EtOH & water mixture  10-100 pg/mL NO assay Kang 5, 2016
Porphyra tenera i ) )
Enzymatic hydrolysis 62.5-250 pg/mL NO assay Senevirathne -, 2010
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Figure 1. Anti-inflammatory activities of 10 macroalgae extracts in LPS-stimulated Raw 264.7 cells.
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A, Caulerpa okamurae, B, Codium fragile, C, Ulva australis; D, Ishige foliacea, E, Saccharina
Japonica, F, Sargassum horneri G, Undaria pinnatifida, H, Gloiopeltis tenax, |, Gracilaria
verrucosa, J, Porphyra tenera. Each bar represents the means + SEM (n=4). Significant
values are represented (*p<0.05 compared to control, #p < 0.05 compared to LPS alone)
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Figure 2. Effects of 10 macroalgae extracts on the cell viability in Raw 264.7 cells. A, Caulerpa
okamurae, B, Codium fragile, C, Ulva australis, D, Ishige foliacea, E, Saccharina japonica, F,
Sargassum horneri G, Undaria pinnatifida, H, Gloiopeltis tenax, |, Gracilaria verrucosa, ),

Porphyra tenera. Each bar represents the means + SEM (n=4)

75



3 HZT AR YAS Y MESY 232 B
733 9 62

150 A 150 B
0 1 10 100 1000 5000 i o] 1 10 100 1000 5000
150 C 150 D
120 ~ -
%0 |
60 |
30 |
—
p—
& B
— o] 1 10 100 1000 5000 0 1 10 100 1000 5000
= E
150 4 150 F
=t
L ]
gc, 120 | = _
= 90 %0 ~
B
- 60 | 80
;é} 30 | 30
emant
» p—
a2 o 0
[~1 o] 1 10 100 1000 5000 [¢] ji 10 100 1000 5000
.;
150
150
- ® G H
m—
W 120 120
%0 90 |
60 80 -
30 30 |
o 0 . . . ! | i
) 4 10 100 1000 | 5000 0 1 10 100 1000 5000
150 | 80 J
120 120
90 | 90 -
60 - 60
30 4 30 4
0 4 0 1
0 1 10 100 1000 5000 0 1 10 100 1000 5000

Figure 3. Effects of 10 macroalgae extracts on the cell viability in HINAE cells. A, Caulerpa
okamurae, B, Codium fragile, C, Ulva australis, D, Ishige foliacea, E, Saccharina japonica, F,
Sargassum horneri; G, Undaria pinnatifida, H, Gloiopeltis tenax, |, Gracilaria verrucosa, ),

Porphyra tenera. Each bar represents the means + SEM (n=4)
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