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ABSTRACT

This study was to investigate the external morphological changes and chemical
composition according to the seasons of Sargassum horneri (S. horneri) and to
determine the total polyphenol content and antioxidant activity by different extraction
solvents. The carbohydrate content of S. horneri was highest in June (59.36%) and
crude protein content was highest in March (26.15%). Crude fat content was
1.08-2.85%, similar to that observed in other seaweeds. The yield of the extract was
significantly higher in the hot water extract. The polysaccharide content of hot water
extract was higher than that of ethanol extract, and the extract showed a different
trend according to the collection time. Total polyphenol content, DPPH and ABTS
radical scavenging activity were highest in May of 70% ethanol extract. FRAP value
was not significantly different between hot water extract and 70% ethanol extract
except June. As a result, it is recommended to collect in May during the collection
period, which has a high number of individuals, high carbohydrate content and crude
protein content, high total polyphenol content and antioxidant activity. Ethanol
extraction yield was low, but the 70% ethanol extract, which had high total
polyphenol content and high antioxidant activity, was considered as the most suitable

solvent. Therefore, S. horneri has a great value as a functional food materials.
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2.7. DPPH radical scavenging activity

Lo

DPPH radical scavenging activity® Z743}7] 913t Kim¥ Leee ¥ (Kim
& Lee, 2007) = W&t SAAT 2k A5 10 wok olghso] =< 0.2 mM
DPPH (1, 1-diphenyl-2-picrylhydrazyl) &< 190 wl 7}3F & E35131e] ko A
30%-7F WH-gA]#A microplate reader (EpochTM, BioTek Instruments, Inc.)& A}
&3to]l 517 nme] FAelM FAEE FAst] v AHom $4kste] DPPH
radical 2~7%S YEMHAT Al Foke] HlaE 913 negative FETS F&
|- ll, positivie tZw2 ascorbic acid (Sigma Co., USA)< o] &3t #4313

7.

1— (sample OD— blank OD)

X
control OD 100

DPPH radical scavening activity (%) =

2.8. ABTS radical scavenging activity

ABTS radical scavenging activity 4% (Re & 1999)¢] A}&-%+= ABTS &
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2.9. FRAP assay (Ferric reducing antioxidant power)

FRAP =% YRS Benzied®t Strain® W9 (1996)S #Haste] =A3sk )



FRAP reagent= 25 mL acetate buffer (300 mM, pH 3.6)5 40 mM HClel| £
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(p<0.05)¥ Tukey’s multiple range testZ E3to] 2 A3t}
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Figure 1. Appearances of Sargassum horneri in 2019.

(A) February (B) March (C) May (D) Holdfast (E) Stipe (F) Leaf, embryos, receptacle (G)

Male receptacle in May (H) Air vesicle in May (I) Receptacle in May.
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Es Young M) B [ 1 ma ture B B V] (u re M) BN Scnescent BN

(Zhang et al.,2017)

June

Figure 2. Air vesicle of S. horneri according to life cycle in 2019.

_13_

(http://californiadiver.co
m/the-invasion-of-the-
devil-weed-sargassum-
horneri-invading-
california-waters/)



Air vesicle Receptacle with embrvos

Figure 3. Optical micrograph of air vesicle and receptacle of S. horneri in May 2019.
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Figure 4. Sea water temperature in Jeju.
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Table 1. Proximate composition of S. horneri with collecting time.

(96, dry weight basis)

Collecting time  Moisture  Carbohydrate” Crude protein Crude lipid Ash
March 854+0.32”  45.12+0.95° 26.15+2.23"  1.84+0.34" 18.35+0.93"
April 10.85+0.76"  4854+1.23" 19.76+1.73°  2.85+0.99"  18.00+1.45°
May 7.80£0.92"  52.09+1.08" 2041175 1.08+0.24"  18.62+1.39"
June 6.31+0.38° 59.36+0.20° 1897+0.14°  1.72+0.20°  13.64+0.08"

1)Carbohydrate contents are calculated as the differences between total weight and the sum of

crude protein, crude lipid, moisture and ash.
Data are expressed as the meantstandard deviation (n=3).

The means in each column followed by the same letter are not significantly different by

Tukey’s multiple range test at p<0.05.
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Table 2. Yields, polysaccharide content, and reducing sugar content of S.

horneri extracts with different collecting times and extraction solvents.

(%)
Collecting time
Extraction solvent
March April May June
Yield
Water 16.43+1.17%%  1553+0.95%  11.88+2.44%  15.80+1.204
70% Ethanol 6.45+0.64%"  478+0.32%8"  1.15+0.28"  3.65+0.78""
Ethanol 247+0.18%  258+0.39%>  1.83+0.32%"  6.80+0.424°
Polysaccharide
Water 37764233288 2618+2.65°*  34.58+2.03%*  38.98+4.337
70% FEthanol 11.91+1.39%"  7.04+1.13®>  22.26+560%"  6.75+0.80°"
Ethanol 8.62+1.23%  630+1.31%"  6.45+1.37% 1.82+0.29
Reducing sugar
Water 8.14+0.41%°  7.87+0.10%¢  754+0.08° = 7.86+0.12%¢
70% Ethanol 9.78+0.34%  924+061%°  17.02+1.09%  9.82+0.925
Ethanol 10.57+0.98%%  11.72+1.40%%  13.89+0.58%"  9.18+0.24""

Data are expressed as the meanzstandard deviation of (n=3).

““The means in each column followed by the same letter are not significantly different by
Tukey’'s multiple range test at p<0.05

ADThe means in each row followed by the same letter are not significantly different by

Tukey’'s multiple range test at p<0.05
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Figure 5. Total phenolic content of S. horneri extracts.
““The means with different extraction solvents followed by the same letter are not significantly
different by Tukey’s multiple range test at p<0.05
ADThe means with different collecting times followed by the same letter are not significantly

different by Tukey’s multiple range test at p<0.05
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3.5. DPPH radical scavenging activity
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Figure 6. DPPH radical scavenging activity of S. horneri extracts.
““The means with different extraction solvents followed by the same letter are not significantly
different by Tukey’s multiple range test at p<0.05
ADThe means with different collecting times followed by the same letter are not significantly

different by Tukey’s multiple range test at p<0.05
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3.6. ABTS radical scavenging activity
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Figure 7. ABTS radical scavenging activity of S. horneri extracts.
““The means with different extraction solvents followed by the same letter are not significantly
different by Tukey’s multiple range test at p<0.05
ADThe means with different collecting times followed by the same letter are not significantly

different by Tukey’s multiple range test at p<0.05
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3.6. FRAP (Ferric reducing antioxidant power)
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Figure 8. FRAP of S. horneri extracts.

““The means with different extraction solvents followed by the same letter are not significantly
different by Tukey’s multiple range test at p<0.05
ADThe means with different collecting times followed by the same letter are not significantly

different by Tukey’s multiple range test at p<0.05
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