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Phenolic Content and Antioxidative Activity of Solvent Extracts from Seaweeds
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DPPH, superoxide anion, hydroxyl, lipid peroxidation uazn1suequiulesauaslansaasansainfos
FaviNazat8aNnN@nIenzia 11 aia wudn ansanaefiaes@ianann Laurencia  mariannensis
PsunuiuednuIngawiniu 79.00402.96 mg GAE (gallic acid equivalent)/g @13411n uaziile
WraumeugsanaiauuanuInansaineiaasiianaes Padina australis (PAS) a11190gUgI01a
DPPH 1Hg94n (92.82+0.44%) AN3ANANNIUGATRY Padina  australis (PAP) aunsndiueiaiys
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\efaezEwmnann Caulerpa lentillifera nnsndudutlefeandinduaeddila lAgeqn (90.31£0.23%)
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Abstract

Phenolic content and antioxidant activity such as DPPH radical scavenging, superoxide
radical scavenging, hydroxyl radical scavenging, lipid peroxidation inhibitory and ferrous ion
chelating activity of seaweed extract from 11 species were investigated. The total phenolic content
was highest in ethyl acetate (EA) extract of Laurencia mariannensis (79.0012.96 mg GAE (gallic acid
equivalent)/ g extract). Among them, EA extract of Padiana australis (PAS) showed the highest DPPH
scavenging activity (92.82+0.44%), methanolic extract of Padina australis (PAP) showed the highest
superoxide anion scavenging activity (58.75+0.94%), Chloroform-Methanol extract of Sargassum
polycystym showed the highest hydroxyl radical scavenging activity of 79.261£2.52%, EA extract of
Caulerpa lentillifera showed the highest lipid peroxidation inhibitory activity (90.31+0.23%) EA extract
of L. mariannensis showed the highest ion chelating activity (96.191£0.06%). This result indicated
these seaweeds could be used as a source of natural antioxidants.
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1) 28 DPPH radical scavenging activity

?mmzﬁmiﬁmqu@w@ DPPH mN338119984 Yuan et al. (2005) waznaaaulngnisifinasans
fipnnadindu 1 Dadnsusiefadans ums 0.1 fadans avluansazans DPPH ponsdindi 4 x 10° M

4 H v
Tuwmuea inng 2.9 Hadans nanliidniu uasislingumnidieaiunai 30 win antutinundng

|
Y

NNIRANAULAINAYINENIAAY 517 W TWNAT TAETAAILANAZIANINNIUBALNUANTANR LAz blank Ay
AN UBALNUANTAZAE DPPH a1ntitinA e 1 Anuansmn % inhibition AMN#@XNIT9 1
2) 98 Superoxide radical scavenging activity

v
AATEINN7EUES superoxide anion radical ANXNAENN9U89 Qi et al. (2005) TaeszeNsaaLiNg

b

¥

asarfnfinnuilindu 1 Saansudedadans dasluvaannnansfiiansazanesines Tris-HCI (pH 8)
Aadindiu 16 Nadluaans, @13azane Nitroblue tetrazolium (NBT) manmidindiu 72 lulasiuaans,
a138vane p-Nicotinamide adenine dinucleotide (NADH) Aansidindiv 338 Tulmsluaans uazansazans
Phenazine metrosulphate (PMS) aaadiaiiiu 30 lailasTuaand vinluvafiguumgfitieaiiunan 5 und
LL@::’J“@mm@@mﬂﬁuLLmﬁ'mmmﬁﬁluﬁ' 560 W Tulumg ‘Emﬂﬂqmmuqmuﬁmﬁ%mummﬁm WAy blank
QU Tris-HCI UN1EN782a7e NADH annthsindni ¥l dnuanimn % inhibition Anuaantsi 1

3) 28 Hydroxyl radical scavenging activity
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4) 98 Lipid peroxidation inhibitory activity
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LONANTEINLIIN §178FAIINNLEANEMINERENAS S. polycystum Wwaz T. conoides 11
NN3ANENATIIEA BN vield WinfU 8.12 + 0.66 WAZ10.11 + 0.66% AMNANF F9aNNNINLAET LY
A lugmsnaatiaimenfiudeiisFunouvindy 4.05% (Matanjun et al., 2008) Waz 5.76 + 0.66% (Chandini
et al., 2008) AMNANAL TUERANsARALNILaATRS C. lentillifera T1BuNDL yield (14.15 + 1.64 %) Tiae
N91ENTER AN U ATBIE NI T T RAF T uR T IAe s e E T e Bun vield  WinfU 30.86%

(Matanjun et al., 2008)

Table 1 Yield (%, w/w of dry weight) of seaweed extracts with different solvents

Species* vield (%)
Hexane Eethyl acetate Chloroform:Methanol Methanol
Caulerpa lentillifera 4.43 +£0.74% 3.98 +0.65™ 2.51+0.32° 14.15 + 2.84°
Caulerpa racemosa var. corynephora  3.55 + 1.20° 2.77 +1.86" 16.79 +0.17° 17.18 + 2.70°
Chlorodesmis hildebrandltii 4.07 £1.46° 3.33+0.26° 6.51 057 8.22 +0.98°
Colpomenia sinuosa 2.40 +0.62° 2.08 +0.92° 1.39+0.02° 8.46 + 1.47°
Padina australis (PAP) 3.31+0.09° 5.18 + 1.43"° 8.24 +1.76° 8.86 + 0.81°
Padina australis (PAS) 1.49 +0.42° 3.74 £ 1.44° 30.24 + 1.571° 32.20 + 2.91°
Sargassum polycystum 1.07 +0.63° 2.38 +0.36"° 4.15+0.82° 8.12 +1.14°
Turbinaria conoides 1.20 £ 0.19° 3.66 + 1.48" 8.37 +1.71° 10.11 £1.14°
Gracilaria tenuistipitata 462 +1.02° 11.24 + 2.48° 8.33 +3.07° 3.05 + 0.50°
Laurencia mariannensis 2.19+0.37° 4.84 +0.94° 3.93 £ 0.47%° 5.04 +1.42°
Solieria robusta 8.62 + 0.44° 6.68 + 1.76" 17.27 + 0.58° 18.15 +2.12°

Note: Mean values (mean = SD, n = 3) with different superscripts in the same row (a,b,c,d) are significantly different (P<0.05)
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AHANNNID TUN9ELSNNNgARD ansaineTiaerEnnanauieduinia P. australis (PAS) dudislé

92.82 + 0.77% WAZA194NAAARLIWATNLNNIUEA LAZENTANALNNIWAAaNN Colpomenia  sinuosa

ANNANALU (Table 3)

Table 2 Total polyphenol content (mg GAE/g extract) of seaweed extracts with different solvents

Total polyphenol content

Species*
Hexane Eethyl acetate ~ Chloroform:Methanol Methanol

Caulerpa lentillifera 5.19 + 1.44° 50.14 + 3.32° 2534 +1.15° 43.48 +3.12°
Caulerpa racemosa var. corynephora 243 +0.67° 52.66 + 4.45™° 50.67 +2.86°  57.79 +2.18"
Chlorodesmis hildebrandltii 6.85+0.20° 34.91 +0.99° 27.82+0.95° 27.28 +3.26"
Colpomenia sinuosa 67.64 + 0.00° 42.43 + 3.75° 2421 £0.00° 59.66 +2.27°
Padina australis (PAP) 48.35 + 2.26° 60.79 + 1.95° 37.83+254° 7235+7.21°
Padina australis (PAS) 4.69 +0.51° 63.15 + 6.30° 14.90 + 1.83°  16.60 + 0.05°
Sargassum polycystum 19.82 + 0.58° 73.94 + 1.21° 64.71+553° 3228 +2.06°
Turbinaria conoides 7.85+1.14° 63.42 + 1.95° 75.13 £3.52°  74.49 + 1.68°
Gracilaria tenuistipitata 417 +0.00° 13.67 +0.37° 28.96 +2.18°  47.80 + 3.04°
Laurencia mariannensis 46.10 + 6.20° 79.00 + 5.12° 53.85+2.99° 36.43 +0.85°
Solieria robusta 7.61 £0.50° 15.62 + 1.75° 757+063° 11.25+0.87

Note: Mean values (mean + SD, n = 3) with different superscripts in the same row (a,b,c,d) are significantly different (P<0.05)

GAE = Galllic acid equivalent

Table 3 DPPH scavenging activity (%) of seaweed extracts (1mg/ml) with different solvents

DPPH scavenging activity (%)

Species*
Hexane Eethyl acetate Chloroform:Methanol Methanol

Caulerpa lentillifera 2.74 + 2.49° 67.64 + 1.00° 36.93 + 1.23° 32.69 £ 1.03°
Caulerpa racemosa var. corynephora 7.34 +1.97° 23.38 + 2.05° 36.62 + 1.32° 27.50 +1.77°
Chlorodesmis  hildebrandltii 9.45 + 2.56° 80.90 + 1.70° 85.56 + 1.64 60.43 £ 1.54°
Colpomenia sinuosa 32.11+2.35° 15.57 £ 5.77° 91.18 £ 0.93° 90.80 + 0.19°
Padina australis (PAP) 69.74  0.00° 34.07 +1.15° 79.08 +0.75° 80.51 +1.61°
Padina australis (PAS) 27.27 + 2.90° 92.82+0.77° 37.59 + 2.08° 48.93 +2.12°
Sargassum polycystum 4.14 +0.53° 86.61 + 0.33" 91.81£1.21° 64.91 £ 2.47°
Turbinaria conoides 29.38 + 2.43° 52.03 + 2.84° 66.75 + 1.44° 63.85 +2.73"
Gracilaria tenuistipitata 52.94+ 0.00° 37.79 + 3.34°° 34.53 + 2.64° 62.55 + 2.11°
Laurencia mariannensis 3.74+3.18° 64.41 +1.91° 18.11 + 1.05° 17.15 + 4.22°
Solieria robusta 0.67 +0.56° 56.99 + 4.20° 15.48 +2.18" 18.47 +3.78"

Note: Mean values (mean + SD, n = 3) with different superscripts in the same row (a,b,c,d) are significantly different (P<0.05)
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Table 4 Superoxide anion scavenging activity (%) of seaweed extracts (1 mg/ml) with different

solvents
Superoxide anion scavenging activity (%)
Species*
Hexane Eethyl acetate  Chloroform:Methanol Methanol

Caulerpa lentillifera 15.58 + 2.35° 8.38 + 2.20° 23.43 +1.94° 30.64 + 4.27°
Caulerpa racemosa var. corynephora ~ 22.06 + 1.20° 10.08 + 1.91° 25.43 +6.57° 27.30 £ 2.79°
Chlorodesmis  hildebrandltii 30.42 £ 2.23° 4.41 +0.60° 29.72 £ 4.28° 26.87 + 1.67°
Colpomenia sinuosa 51.10 + 0.00° 50.26 + 6.62° 76.19 + 1.58" 7263 +557°
Padina australis (PAP) ND 16.84 + 8.27° 4532 +1.72° 58.75 + 1.62°
Padina australis (PAS) 29.36 + 2.60° 3.77 +0.95° 23.66 +0.94° 19.48 + 2.20°
Sargassum polycystum 0.67 +0.00° 10.24 + 5.06" 56.61 + 4.34° 50.84 + 7.15°
Turbinaria conoides 1.14 + 0.25° 1.62 £ 1.39° 7.78 £ 2.65° 15.32 + 2.48°
Gracilaria tenuistipitata 1.69 +0.11° 16.91 + 1.18" 27.27 £ 0.70° 16.30 + 1.06"
Laurencia mariannensis 13.48 + 4.45° 470 +1.35° 40.33 + 2.42° 28.54 +7.16"
Solieria robusta 28.91 £ 0.00° 11.93 + 0.00° 23.48 +0.10° 22.23 + 0.56°

Note: Mean values (mean = SD, n = 3) with different superscripts in the same row (a,b,c,d) are significantly different (P<0.05)

ND = not determine
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anawing C. lentilifera faafavnazanuia 4 1iia mmﬁmﬁlir’ﬁ%ﬁqm’éiuﬂﬁiﬁugq@%aﬁmz hydroxy!
laduanAnaiun19aia Tmﬂﬁmmﬁuﬁy\mghﬁw “nAenfuinul C. racemosa var. corynephora Uay
S. robusta PNANL  ansarafiudnenyslunsdudilunniiga T ansatmanisuainauingd
1Aa C. sinuosa FIANWINRL 90.05 + 0.77% dwsulungutesauseduas ansaraiiliannsarn
G. tenuistipitata FneansuauszvinnaelmefuuazamitesazuannalunsLaniign (66.99 +

2.88%)

ONBLUNNTELEINTSLNA lipid peroxidation ABIRITHNAANAIUSE
ANNNAINNT0 N9 U an19iRA lipid peroxidation WAAYAS Table 6 NAAINNITANHINLIAN 413

anneiaazinnann C. lentilifera  waAIANAINTD lWNNIEUERLANNTAGA 1IN 90.31+0.40%



saqnsanliunansiatnann C. helderandtii fneidnsuansyninananlsaiuLAZILNENLEA LAY §36TA
\ENEWANN G. tenuistipitata FaflAnuanuns0 lunsELE Winfu 87.08 + 1.91 WAL 77.92 + 2.95%
ANNAAL zﬁmﬁ*ﬂumuéwmjuafﬁmm ANTANANNIUBAANN P. australis (PAP) Lm\‘iqm?;lumiﬁuéfq
Funnigawintu 77.19 + 0.60% Tunguaesavinaduatansainan S. robusta LAAIANNATLNTAY

miﬂumimu@wqm

Table 5 Hydroxyl radical scavenging activity (%) of seaweed extracts (1 mg/ml) with different solvents

Hydroxyl radical scavenging activity (%)

Species*
Hexane Eethyl acetate  Chloroform:Methanol Methanol

Caulerpa lentillifera 53.82 £ 2.77° 59.08 + 5.87° 56.81 + 2.33° 58.61+ 1.67°
Caulerpa racemosa var. corynephora ~ 71.66 + 5.36° 75.19 + 6.46° 7113 £0.97° 7119 +£5.18°
Chlorodesmis hildebrandtii 71.82 + 3.05° 57.35 + 2.35° 65.32 + 2.96° 66.93 + 3.33°
Colpomenia sinuosa 90.05+0.77° 86.67 + 0.96° 88.12 + 1.04° 86.25 + 0.29°
Padina australis (PAP) ND 49.78 + 6.61° 52.52 +5.43° 62.70 + 4.06°
Padina australis (PAS) 50.90 + 3.00° 61.09 + 3.20° 61.07 £ 1.09° 61.70 £ 2,57°
Sargassum polycystum 63.87 + 0.00° 71.84 +4.64° 79.26 + 4.37° 69.53 + 1.16°
Turbinaria conoides 49.57 + 1.46° 53.49 + 2.91° 56.02 + 3.03" 63.25 + 1.74°
Gracilaria tenuistipitata 49.93 +0.00° 58.10 + 4.75° 66.99 + 2.88° 62.87 + 1.45°
Laurencia mariannensis 58.59 + 1.29° 53.70 + 3.83° 57.56 + 1.34° 60.23 + 0.93°
Solieria robusta 58.29 + 2.15° 58.96 + 0.00° 56.43 + 1.85° 56.95 + 1.88"

Note: Mean values (mean + SD, n = 3) with different superscripts in the same row (a,b,c,d) are significantly different (P<0.05)

ND = not determine

Table 6 Inhibition of lipid peroxidation (%) of seaweed extracts (1 mg/ml) with different solvents

Inhibition of lipid peroxidation (%)

Species
Hexane Eethyl acetate  Chloroform:Methanol Methanol

Caulerpa lentillifera 23.61+1.16° 90.31 + 0.40° 1.68 + 0.20° 27.38 +0.45°
Caulerpa racemosa var. corynephora 2.94 + 0.28° 13.19 + 2.69° 62.42 + 3.40° 37.31+2.36°
Chlorodesmis  hildebrandltii 3.75 + 1.74° 56.63 + 1.28" 87.08 + 1.91° 37.17 £0.82°
Colpomenia sinuosa ND 4.92 +275° 52.91 + 5.58° 53.93 + 2.55°
Padina australis (PAP) ND 53.09 + 1.22" 30.06 + 0.06° 77.19 £ 0.60°
Padina australis (PAS) 6.04 + 2.10° 66.81 + 3.45° 5479 + 1.07° 15.72 + 0.55°
Sargassum polycystum 0.82 + 0.09° 38.64 + 1.60° 18.42 + 4.10° 56.80 + 1.84°
Turbinaria conoides 53.41 +2.10° 0.17 + 0.10° 30.16 + 0.90° 5.06 + 0.40°
Gracilaria tenuistipitata 77.92 + 2.95° 46.98 + 0.64° 17.63 + 0.59° 21.82+2.76°
Laurencia mariannensis 40.66 + 0.57" 49.34 + 0.54° 17.03 % 2.20° 27.19 + 3.08°
Solieria robusta 26.76 + 0.61° 6.20 £ 0.85° 26.96 £ 1.10° 16.26 + 1.98"

Note: Mean values (mean + SD, n = 3) with different superscripts in the same row (a,b,c,d) are significantly different (P<0.05)

ND = not determine
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Table 7 Metal chelating activity (%) of seaweed extracts (1 mg/ml) with different solvents

Metal chaelationg activity (%)

Species
Hexane Eethyl acetate = Chloroform:Methanol Methanol

Caulerpa lentillifera 117 £0.16° 60.51 £ 4.17° 9.07 £ 2.29° 42.08 +0.01°
Caulerpa racemosa var. corynephora 1.30 £ 0.07° 36.67+ 4.18° 62.73 + 3.22° 69.62 + 0.03"
Chlorodesmis hildebrandtii 35.90 # 0.03° 55.83 + 1.09° 50.96 + 0.01° 2253 +2.96°
Colpomenia sinuosa ND 412 +0.34° 9.37 + 0.58° 3.31+0.17°
Padina australis (PAP) ND 39.32 + 4.15° 35.66 + 2.96 11.49 + 0.04°
Padina australis (PAS) 2.00 + 0.40° 35.38 + 4.17° 12.61 +2.29" 0.17 £ 0.03°
Sargassum polycystum ND 68.06 + 0.04° 72.03 £ 4.07° 15.99 + 4.17°
Turbinaria conoides 23.25 + 0.02° 31.42 + 2.96° 38.23 +0.02° 43.45 + 0.00°
Gracilaria tenuistipitata 12.21 +0.00° 3.24 + 1.89° 3.50 + 0.08° 23.84 + 3.20"
Laurencia mariannensis 3.60+0.01° 96.19 + 0.10° 1.46 +0.01° 5.58 + 1.36"
Solieria robusta 5.49 + 0.00>° 6.06 + 0.00° 12.33 + 1.88° 9.45 + 4.66™"

Note: Mean values (mean + SD, n = 3) with different superscripts in the same row (a,b,c,d) are significantly different (P<0.05)

ND = not determine
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