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WisuWisudinaiuednuazgvd s ueyyadasy (auya DPPH',  euyagidesoonles
0,") warauyalansenda (©H™)} seviensafaiiiaziafanoanosedua s ensan nei
Jwminyuns 6 wllaldun Brachytrichia . quoyi, Dictyota ciliolate, Padina minor, Sargassum
binderi, S. polycystum Wag Turbinaria conoides wuiansatintianavienzian: 6 vind
YSunaiuedngininaisannineiiaiLoanases Tngansanminanamsie 7. conoides fiUSunal
uaénqnﬁ'qm spsaunldunansatminanna vy S. binderi, S. polycystum, P. 'minor, D. ciliolate
way B, quoyi MUa1e Y (p<0.05) fi’ww?‘uqw%‘msﬁmawaﬁaszwmwmsaﬁmaﬁauaanaaaémn
AMIENZAN 6 yilalifivssdninmnisiueuyadasy ypusdignsatinihainamsenyia 3 wia (7,
conoides, S. binderi kaz S, polycystum) fussAvBamnITFIuaa DPPH® (p<0.05), ouya O,
(p<0.05) uaveuya OH® (p<0.05) uarnuitUdunaduedniauduiusludauinfugrinisey
oyuadasy Tnvansatoninainamine T conoides fudmnnFiuedngsfianuas i msiusuyadasy
Fitan
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ABSTRACT

The experiment was conducted to compare total phenolic content (TPC) and the
antioxidant activities {(1,1-diphenyl-2-picrylhydrazyl (DPPH.), superoxide radical (Oz.-),
hydroxyl radicat (OH.)} between aqueous and ethanol extract from 6 different kind of
seaweeds: Brachytrichia quoyi, Dictyota ciliolate, Padina minor, Sargassum binderi, S.
polycystum and Turbinaria conoides collected from coastal area of Chumphon province. The
result showed that the phenolic compounds obtained from agueous-extraction were higher
than those of ethanol extraction. The aqueous extracts of seaweeds were significantly
different (p<0.05). T. conoides were. the highest TPC value followed by S. binderi, S.
polycystum, P. minor, D. ciliolate and B. quoyi respectively. Ethanol extract of the six species
of algae was not scavenging free radicals while the agueous extracts from T. conoides, S.
binderi and S. polycystum showed an antioxidant activities (p<0.05). A strong positive
correlation between the antioxidant potency and TPC of seaweed was found. The aqueous

extracts from T. conoides were the highest TPC and also displayed the strongest inhibitory

activities.

Keywords : phenolic, DPPH radical, superoxide radical, hydroxyl radical, seaweed
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1.1 annsdunwazainudAgy
AadiTAavnutinfidnsaTinlasonduoendiaulunsruiumsinnayaIsemis SEwinannsuuds
Slannsou lussuumsvnelavsiinoendiauiiiiuszqau [unandngaving 15ann reactive  oxygen
species (ROS) @ea1asSeuiaiounandiauiiiuvondsainnssuiunseiuaiy @15 ROS w3oans
auyadasy (free radical) lauwn gilasoanlyd 1siiAa (superoxide radical; O,), lalasdalsd-iAa
(hydroxyl radical; HO'), dala%a 15fLfa (alkoxyl radical; RO) waxlunsd 13AAa (nitrous radical;
NO») ansimaniluansusznoufifiiaansoufirendnusevuanveserneusandiouduasaidiag
shuarlsensiisufitentuasdy dwaliiAensiatsuaznismeveagad luaniizundsiang
xfimsnalnlunisufuaunalnenisadansiuaiadase (antioxidant) G0 19U N159119LVD9
oulgdigilasoanludfaliang (superoxide dismutase, SOD), AInuaa (catalase), namilsloules
P9nNTLAa (glutathione peroxidase), LUasoanding (peroxidase) wazlalolasud (Uasoaniina
(cytochrome C peroxidase) tusiu wivrsnSaoulefisnsnendntuotaliifivmwenenisisnans
oyyadasy Uszneuuledumuuendiinaseanisinuniveusad laglawizauiaion 98 uay
asfvinag dealfoyyadassiuimauinnirasiusyuadaseiisisnigainedum anngiiaa
aulaiaugaduil 13and1 anmzielenoendindu (oxidative  stress) iflodn1zinTuneandiady
Aatunsluadianiode a'awa’[:ﬁt,ﬁﬂmiﬁwmwaaa’im:ﬁLﬁat,?jasmqsumi'wma iy fin3ases
waznavanuing 919thlud anuReund wiewerdan wnaisees wu Tsauxsa lsavasndonisla
TsAudoy (Alzheimen) uarlspnasiudu (Parkinson) lsaladedniay Tsawmiulazdionszan (Valko
et al., 2007) Fetfunslisuansdueuyadaszainateusn Jndummamisiidanaunsauauuas
Hosfudunsiaainauyadassinanild iosnnansinueyyadasedlisuannisdunszdudd
UseAvBniwgs uidideddnuesnislfuasdtymiuautaondelunisuiiaa msmmsosngns
AueuyadasraInsTINvIRdlssuanuauls  @sUszneunamenvaldsunseousuannvany
mMss1sauaniialan IguandBnglunisiusiedasy (Kuda etal, 2005; Yuan et al., 2005;
Zubia et al.,, 2008; Iwai, 2008, Chew et al., 2008; Yangthoneg et al., 2009, Boonchum et al,
2011) Lm'éfm%’umsswmmaamm’wﬂuﬂs:mmlmaﬁﬁﬁagamsﬁnmluﬁmﬁﬁaamm qunsn1sdu
oyyadaszvosanitenzialianuivadestunanetads aviiossdafudeniinnuamisalunis
fueyyadassiiuansefu amsesdafofuuiivuanundsiaeduiinuamnsalunsiu
oyyadasiiinetu Bmsafe uasarsazaneildlunisadafdealfianusiefurenisiuoyya
dasy dwsuasazaneldlunisatrunniduanslunguansetiunid enadsaliAnaufnanumly
naufuslng uazAuinamudndon
Fadudrsanrduimeluladnszaomndndinuvnisaransz e Ingunguws 1y
antunsfnunlusefugeudnu dsfanuasmiinends fuihdlunisdanisiSounsaou n153de
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ouyadasTURIE W BMEIaUA MR AN UL nTE AN s U nMMeERwo T Iagms dmiuitnas
afauazansildlunisada dddiEnsuaransatniivaondouaylidufivieaniwunden 1ionnsld
Usylpniuaznissavanlusuinn

1.2 TnQUszasAvaslasinisive

121 iednwmunafiuednlnesinainansatnonnaimnsongaiianasiouiuas
Wwialeanaged

1.2.2 Lﬁaﬁnwﬂwwﬂ’;wuawmaalumiﬁné’uawa DPPH 9 namsiensiaiiainseuiuas
oVauneanosed

1.2.3 Lﬁaﬁnmmmmmmsalumsﬁnﬁua%asgﬂLU@%@@ﬂlsdé 0, namIenzaniatame
duaziefiaueanssod

12.4 \efnwyneuannsaluniseiniuouyalanionda OH Mnamsrenzaiiatesei
uaziefiaueanased

1.3 YauUiwnvadlasinsivy
n53deiifiTagUszasdiiadnyigusnisaiueyuadaszuetalsanaInaInseniafiny
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2.1 9Yyad ATy
ayyadase (Free radical) Jusyiusveseandauiiiiivnawadvosdddin dieoyyadass

| o

Aetuudliignihaneuietdasenty syyadasvasdwiasansiiluenaiidussdussneuveaad
#un Tsiu Mduie waglodu mnudsmeiiintuivhliiAanisnisrensad (Haliwell  and
Gutteridge, 1999) filoyyadaszannazyivlvisadaneglunnziniunsendiadu syyadaszuiniiny
Toiun

1. eyyagwaieenlyn (O,)

Huauyadassililnysunsiuaninfues wuldnelusadill daulvgiiatuseninems
yudsdidansouanluanavesesndianludilinanavesinislululnrowmee ouyataslidavia
UfRsuvhanawadlagnss widioviufizeoiulelasiauatesnlad (1,0,) TasfivdnvIonosuns
Fro159luUfAzen Fenton  axldiluouyalansenda (OH")  Fuduasosndladiifiainuieshge
(Winston, 1991)

Og.' 2522081 —> H, O+ O,

2. auyalalasimuaioanled (H,0)

Juoyyadasyiidanuiduivguuss wn Jesnndmuliiafosinn ddiTisaunsaaing
lalasiaulaseanlad (H,0,) Mnaaseanlan (O) lilnensianyihsen Dismutation vesoulyl
Superoxide dismutase (SOD) (Akoh and Min, 1998) sadunng

2HO, - 2H, O+ O,
lelasinulaseanlaaiiladuiinlidusyyadasy wasdaduasoandladilivih UjAsen
angad usduansasruiivihlinAneuyalensenda (Winston, 1991)

3. suyalansenda (OH)

Iniduanseondladussgeifianuiashiagsgn amnsadinujiseordvansene fagsoudns
lusiuiifignasswy deueyyadassiiadudunnedeastiluanaluddidinunniteyyayindug

(Halliwell, 1999) eyyalansandaairstuainlalasisuuaieanlad (H,0,) Millanznswatusyly
szuulagwin axvhanewussgamierssnineendiauvssansweieanladlalueuyalansenda

(OH®) wazlensanlelonau (hydroxide ion, OH) Twufifien Fenton feaun1sdnedna



2+ 3

Fe™ + O, —3 Fe  + 0,
20, +2H - Hy O + Oy
e+ 0, + — Fe” +H, 0,
2H"
Fenton’s reaction Fe' + H, O,  —» F” + OH® + OH

syyadassuavarsifivatesiifundnnavoseyyadasrazinullunsiinujiseuasd
USinaufigannifuniiinssuiumstesiuasiumulile (Betteridge, 2000; Tiahou et al., 2004)
Aditinifldoontianlunssuaumswnrayeaiitelildndsonu Suleyyadaszvoseentiauiniy
AADAVIAT ABWUIIUTEND 1-3 Lﬂ@%g%uﬁmaaaan%muﬁ”’qwmﬁgﬂﬁm%m zdoumnatluglues
oyuadasy ayyadasvgnadeiulululnrewnioussioulanaraiinisfedulaeuiiseorivlyAnouya
daszloun
1. Uﬁﬁ%maaﬂ%mﬁuﬁﬁmﬁum (autoxidation) Ly N1stAneandinduvasivliu
Tuvuaunmswmangyluiu (Nawar, 1996) lnansaluduazuandulusyyadasy lnefuas gaumgiidu
fusa (Saaunnsit 1) seunayyedaszifisefuesndiautindusutaaseand (peroxy radical)
uazyuiRsesafunsaluiudniulslasdeseonles uareyyadasy Genfiuasiazanuioudy
fise Rz AnUfisevievinliouuadassiutiu uareynadassdannsavi fTerlmideluieue (e
aunsii 2 uay 3) uasianssasmiuduouyadastlugiuumig (Feeunist ¢ uas 5)

RH - 02 o8 (aunisii 1)
AN - rRoo" (@aun59 2)
RO 0" + RH — ROOH + R® (Asinn371 3)
R N — RR (@unn37i 4)
ROO® + ROO" 3 ROOH +0, (aumsii 5)

2. Ujispeandaduntiouladifudunss (Halliwell et al., 1995) M3¥iNa1uvDs
wulwilddny 2 vlia Alinansequnisaivoyyadassnislusanieleiun



2.1 wulwl xanthine oxidase (XO) vimthiidrAglunszuiunmsaans
wani3u (purine) Toensiagu hypoxanthine U xanthine waz xanthine 1Wu uric acid wiou

v q va i a a s M _ & e
Auldiannsounnsanginuinlusuyagosoanlyd (O, )

Hypoxanthine + O, +H ,0 — xanthine + H, O, + Oz.-
xanthine + O, + H ,0 - uric acid + H, O, + Oz.'

2.2 oulwy lipoxygenase (LOX) vihwthiiisaniseandinduresnsalusiuly
E’ﬁmﬁ'gq@ (polyunsaturated fatty acid) I:uLaqamaaLaulfaﬁﬁ?uﬁmﬁmﬂudauﬂszﬂausﬁaﬁmﬁwﬁﬁq
srmaylalasiaunnnsaluiuuazifneendwuldiunsaluiuiadu hydroperoxide Fezaaeosndu
auyavensaludunoly

3. ﬂﬁﬁ%maaﬂ%m%’uﬁlﬁmmmmumméw%ﬁwmﬂéaufdawaam (phagocytosis)
voawadifindonurity thinsia Tuludev uazinlasvhe Watsadldfumsnsefuannasutanyaou
wiimsiduanasendiau 0y wldiluiwuwnniendniduoyyanivaseanlaed nnUfAsonves
woulesi NADPH oxidlase Tagutifioyduuan (outer membrane) vossinidonun faums

NADFH oxidase

o- +
20, + NADPH RAl/apsassaQll Al Ar0H00 B
wonNdludng (Granule) vaudinidanvadalitoulesl myeloperoxidase il
Anouyalaluaaesa (hypochlorus, HOCL) Fnduarsivinaeaadnldmaunis

myeloperoxidase l.

H, @A+ G O G\ g S

+ OH

4. TavemsmAT (Transition metals) 2 viinfs Wan wasvowas liegnaluly
$19ME @wnsoLsaNsasveusalansenda angweseantes wavlelasiaueseanlad Tlujasen
Fenton (Fenton ‘s reaction) (Halliwell, 1999) saaunns

Fe2 + / Cu 2+

Hp O £ Oy oH® + OH + O,



2.2 @siueuyadase

assuauLABaTYy (Antioxidants) Ae fnansivilfifnmnuaunaszuitel fsoneendiady
waridndulugaduiosme tewihiidesiufe Uaatunsiineyyadasy LLazLﬁaa%aSaSuﬁmﬁu
fawiufiseniveyuadasy LﬁaLﬂ%‘@iﬁﬁﬂ%%@é’ugaawaéasz (Victor et al.,- 2004) @SRUBYYA
daszuvdldidu 2 nqude ansiueyyadastlunguoulul wasmsiuouyadastlunguitlildioules
(Seifried et al., 2007)

1. assueyuadaszlunguioulss [Hunalnfiddgdunsnivhuiiiauauuinaeyya
dasglvioglunmizauga ldun Leulsdgudeseenlen Aaywa, eulvdaeiaa, ouluingailslou
wWoaseandwa, oulylngslsleu wa-vsuamelsa

2. asseyyadastlunduithildtoulssl Aearsfiamisoviuiisefvoyyadas:lnenss
ierdnouyadaslvimualy wienenUfAsongnlslilidiiudell aseyyadasyilassaiimand
wazaVSEueoNTnduLANIiY 1 Smily warlauasd wediuea uwazaisiianlave (Seifried et
al., 2007)

as

nalnn1svingauvasansiua Yy ABaTy el

1

1. Andueuyadasy (radical scavenging) laonsbilalasiau wiedlaansouunouyadass

PIALNNS
® ®
R® +AH ) RH + A
RO+ AH AR ROH + A®
R\ A2 AR RA
RO® 4 A° -~ ROA

2. aslungusiainnuesaviie Wwu dalsfiuess arunsadudinnsinuyesdaen
9ONTLU (singlet oxygen quenching) (‘0% ) ImamiLﬂﬁau%aLamaaﬂ%mﬂﬁagﬂugﬂ triplet
oxygen (O LLazUéaawé’Nmﬁlﬁ%’uaanlﬂlugﬂmmﬁ"au Logualsfiueed (Can 1 Tuiana
ansaviujiseriudaaneengiaulaiia 1,000 laana (Sies et-al., 1992)

102* + Car — 302 + Car*
3Car* - 3Car + thermal energy

3. ngulimduainaivsneg wu linmdudausanyauiiseintsasieyyadasy (chain-
breaking) IneJasiuiBonugadignyiarsainufiteroendadureludu Falandudasvimiiily
Fiudaraseuinoyyaassenda (peroxyl, ROO) (Burton and Traber, 1990) uanniliniiu



=

8 (tocopherol) warlimiug (ascorbic acid) azyhausiuiu laslmiugazlvlalasiauszaouun
ayyalvlaisen wWoitenda (tocopherol peroxyl) #iiinainnisvufitersenindhniiug fueyya
wWassenda (ROO) wWisugunduluilu tocopherol fiansnsavinauls (Frankel et al., 1998)

4. asUsynauduednueviln mmmé’ugamsﬁwmmaaLau"l,%ﬁﬁs'wf]ﬁ%ma%a@mz
(enzyme inhibition) 1y Warlaueed AU Talsunuiu Tuslufluea ansadufuoulesl dwed
s (lipoxygenase) lavansnsaudnduiulessuvonndndadulaunnines (cofactor) anuszdniaw
299n15Y1191u8eUlwIAING (Puerta, 1999)

5. asflavlavie (Metal chelators) 18U @150aWIUNEMIWANNA (Ulva  pertusa) )
ADYLLAU mnmm’wﬁﬁﬁma (Laminaria japonicus) (Wang et al.;-2008; Qi et al., 2006) ﬁmﬁﬁi
Humsfiavlany  Feagvimtind Susazuenianeiifntesluduneuniaida (Cor  Wunswlily
Tassaalsoglusumsusenauidstou Tans3dhiamnsovminiissUfis o nmaineyyadasels

2.3 @usnenia

amsevzaLalvg (Macroalgae) avsamadaduiiudus Sdldiiszuumn lu wazsyuu
nMsdndiiuagansermsiuiase 91N IsRndulaeITNsuNS (osmosis) - avsgngiarualvn
anansadwunta 3 ndu leka @awsieduns (Red algae) annsedilen (Green algae) uavansned
thena (Brown algae) v eusaENaNlANULANANAUN LY IAYRITIAIRY  @vsIekdaynauiinng
thanldusslovtldvatesuiuy sansldduemslanselnguynduasdn fidssanamioiaud
VRNRRVAPHE V]’j@LméwaaLLiﬁm Tasniu nsmozillu nselus ua Buq wenanddeuihanldusylen
warlugUnuuroansaindedauantfaaag uinune @a15UsEnauaInaInitunela (Bioactive
compound) lsfunissesiuiniiguasmialususingg Fudouupice Welida funssniau an
Anuduladin Pisaaiedndon sudisionvide (Kim et al. 2008: Chew et al., 2008; Li et al.,
2007; Nahas et al., 2007 Yuan et al., 2005) uagiaduasaniduiu (Chiuet al., 2008) uananiil
qw%’lums%ma%aémx (Biglari et al., 2008; Yesilyurt et al;, 2008; Nagai and Yukimoto, 2003)
a1sUsEnauMnE@MTIevzLa LA ueuiiy weaauauiiu ualsiiuees nsafuedn Warliuews AT
IWalsuvudiu luslufuea (bromophenols) dawau (Ulvan)  @1sUsynauwediuoa luamsud
thmasrgndenh Walswnuiu Tnowuusenm 5-15 Wefidusvesthufeamine  dnluandiod
uasazgni3enit Tuslufiuea Fesansdsnandunuinlunisdestulse uazanniziasunsendiaduy
(Burtin, 2003) @57 lda1namsisusnainiiauuanmetunuisvesamsie I3msadauazaile
osansiildlunsatngilildmsadafitanadfunnssiu (msedl 1)
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A3 1 nunsfinyidenavesasatnnnamsensiaden siuveyyadasy

HUAVDIAINIY #1590 NMIANA  WAYDIAITIINAINGEY 81484
#9318
AMI18 AN
Palmaria palmata - Inorganic —@”\ma%alamaﬂ%a Yuan et al,
solvent (OH.) 2005
Sufansiinaliowos
20NTLATU
Euchema sulfate Inorganic -ﬁﬁuaqgaﬁai:ﬁ Ganesan et al.,
kappaphycus galactose solvent (DPPH.), (OHs) 2007
Gracilaria edulis
Acanthophora
spicifera
Polysiphonia bromophéfiols 1| nEreand _gug’qaw;&a(gppk{'), Li et al., 2007
urceolata solvent anti-inflammatory
s msredinna
Hijikia fusiformis fucoxanthin  Inoreanic éf’mmnﬁﬂay%a Yan et al., 1999
solvent guwesoonld (O )
Sargassum sp. pholotannins  Inorganic -Gunumit,ﬁma%a Nakai et at,
S. kjellamanianum solvent Gqﬂgﬂa'ﬁ'aaﬂl%é (Q"Q) 2006
5. riggoldianum Futansiinadaes
DBNTLATY
-NITHUNNTAINIUYDY
wultsliod | nIumes
L9el
- AURUATILSY
Sargassum sp. - Hot water -é’uéu’aa%a DPPH, Yangthong et
(Songkhla: Thailand) extract oH* al., 2009
Turbinaria conoides - - scavenging activity of ~ Boonchum et
0%, al., 2011
- anti-lipid

peroxidation

- reducing power




YUAVDIFIN Y #15910

419918

n15ana

NAYDIANTANNAINGNY 819949

anusredunaalea)

Ecklonia stonifera,

Ecklonia kurome

phlorotannins

Inorganic

solvent

Kuda et
2007

-uayyadasy  DPPH,

0 ),
reducing,

ferrous-
wazAY
WUATILTY antibacterial
(E. coli, Pseudomonas
aeruginosa,
Staphylococcus

aureus)

Laminaria japonica galactose

fucoidan

Inorganic

solvent

SupyyatUies
®-

(Q )
Mueylalansonda
®

( OH)

YR uaIAan

Tane

Wang et

2008

sanlua WAy

al.,

dwisediden

sulfate

polysaccharide

Caulerpa racemosa

Hot water

-mulasa (antiviral) Ghosh et

2004

al.,

Ulva pertusa ulvan

Inorganic

solvent

-PuauLagUUas

s

oanled(0° ), auyale

a e o
ATONTGA(HO ),d@saLan
Tany

Qi et al., 2006

dmiudseivelng dgaumsfinydiunafuedn wazdranuaunsalunsindveyya
DATEUDIAINIUNLLATILWINT TG US IV BRINZLANALAF D UANNVDIUTENALNEY AR50 2

(Yangthong et al., 2009)
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a5e# 2 Yiinaiuednuagenuannsalumsdndueyyadasy

USuaduedn Antioxidant activity ICsy (me/mL.)
Huiiiu FUAFIWINY (mg tannic DPPH OH 0,
A29819 acid/100 ¢ dried
sample)

ool Graciloria tenuistipitata . . . _
ana Caulerpa macrophysa 1,874.51 +121.14 61.68 + 051 39.39 +0.38 NA
Unonil Ulva lactuca 752871 +354.70 1263 + 041 14471072 NA
GRKIGH sargassum sp. 25,984.75 £321.59 1.18 + 0.04 6.36 + 0.00 NA
DPPH = 1,1 - diphenyl-2-picryl-hydrazyl
1Csg = concentrations that inhibit oxidation by 50%
OH =  Hydroxylion
0O, = Superoxide
NA = NO activity
dwsreminundne

Brachytrichia quoyi aws1ed oyl viadalunaunay Weunauniaguinsliuiuen
ABNIUUIARE 9 N fllsesdu dninedinediunouiuemiituiias usnugulaiuvsown
Uzn1$sdiulng (Lewmanomont and Ogawa, 1995)

Brachytrichia quoyi


http:25,984.75
http:7,528.71
http:1,874.51
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Dictyota ciliolate @ wi1edinena Vadaudveraduny wuwsfisuiraduwauadieiuiy
Youdivuy Laguaegalasuuaniuualuug Sninngdnegiuluaiiu feuriuniiuiia

- ™ f 4‘; ’V_u /%
Y ek \b¢ N W R0 SN W N UL NPT 1Y
Dictyota ciliolate
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Padina minor awiedthaa sadausiduguie veuhulsndamednsamugie da
ladduq farmvun 2 fuvesad Arduasdinsuiuyu fdwuulivuduunldsunuiurey
yosviada Hoforduiudfuuunddy wieuunuynuu vedadihmasudeviodimasuindes
Fuuuwniiu vinanhiuihas

s = ¥ o (% ¥ A = R 1 Y o ¥ 6 Y 1%
nansiiluenarsnanulidmsunsldanuienisfinwvinuu lWeygnlmhlulduselesimunism

Lidnsdilag vsdu BnvainudilvdauUanilon uagdosonsdadadnvaaenarsnasainisiluly



13

Sargassum binderi @i pdthaa ﬁaé’aﬁﬁnwm:mﬁauﬁ‘n%uga fedusindmdudameda
psnduguiie dladgunnnssvenindeuvdersvsy fduineudnarsgaaussnn 3 fadiuns 017
Useangy 1 wuins leediweuausn (primary brach) usnesnainaladiduilesseudszann 6-8
wrus wyuslidnwuzuuuieu duedgluivualvgsuvnenfaseildauines wudunansluliddaau
fe3ulnaloun (cryptostoma) wunidnnszaigegyiaidly gean (vesicle) Srunaunieguly & 2
wielumudediu oTeivduiug (receptacle) fidnwaruuy waziinialwnden  USnuveuddnuue
Duninuazeuiintudionn viswaniduiatiu (Noiraksa and Ajisaka, 2008)

L R e iy “urta

& o L
||w.r:1| I,J::lmmm I“hilml:mtm e Lnﬂmnlmwru;murl:lhl l:llﬂgdnm'lll l||,1:|,mh»b&uldnimﬂm

Sargassum binderi
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5. polycystum awswdiinna vadalidnuusmioufiviugs Madaduiinnadoudng
wmdes fdmsindmsudaimesersaduzudoe ualmULUuWanvuaﬂauq memmnmnalmﬂu
dnwazrgusadumunandng inniny wanueavusus Uil 2 vessasdulidnuuriiuansisty vou
fuvuvevaniidnwuzadsiiubes  fidunarlugnuislansgauosuanuariadulnalan
nsvarpuuuan  guandisusrsdnvasfivanieiudeanalufuniariisushamansuuuadoguls
vadiunuifuuenudeenduuiundeiin fedulnaleandrualiinn qeasiiafiogidesn uie
e areudnauwusdusiui 1 wisuwusdusiuil 2 e¥rrduiugweduasiweidlouansuiu e
Snuwausifuwvianay s1Usyane 8 Saduns WRaiens wioilug wedlsiduwisnanuiinndiulay
wazdusuuursutiuuy s1Usynm 4 fadwns agsufuute duveavusdudud 1 awnsa
asealnasu (stolon) sanlulivansianie (ALs wazausd, 2555)

"W”‘P"‘W‘*‘]‘"‘P‘WW"’Y‘“\WY Il MX‘\.\M\M

S. polycystum
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Turbinaria conoides (J. Agardh) Kiitzing @msiedtinma Viadaduny Tuvusduauunuen
naunuvdn dundgluifneguuueus lulldnsasadogile vevlulisesvdnedeiiuidosvunalng
finsauiliagnsanans drufiadrosnimeBaudouss wuaigidulavulaiu luasdasignuiion
eilefidinduasy (Lewmanomont and Ogawa, 1995)

Turbinaria conoides



o
unv 3

as

3.1 a5.al

Ja9 aunsal wagIsn1vinaas

= < a a < o =) = ]
ansaiinidlunisvaasulurinauniwiinsizs (analytical grade) Wiaiiiguiyin

GRETGEY M.W, Uumiludn
L-Ascorbic acid 176.13 May&Baker
Butylated hydroxytoluene (BHT) 220.13 Sigma
1,1-Diphenyl-2-picrylhydrazyl (DPPH) 394.30 Merck
Dipotassium hydrogen phosphate (K; HPO,) 174.18 Fluka |
Ethylene diamine tetraacetic acid disodium salt (EDTA) 372.24 Fluka
2-Deoxy-D-ribose 134.13 Fluka
Ferric chloride (FeCl) 162.21 Sigma
Folin 260.2 Sigma
Hydrogen peroxide 34.01 Merck
Methanol 32.04 BDH
L-Methionine 149.20 Sigma
Nitro blue tetrazolium dihydrochloride (NBT) 817.60 Sigma
Potassium hydroxide ) 56.11 J.T.Baker
Potassium dihydrogen phosphate (KH, POy) 134.09 Fluka
Riboflavin 376.40 Sigma
Sodium chtoride (NaCl) 58.44 Merck
Sodium hydroxide 40.00 Merck
Tannic acid 1701.20 Sigma
Thiobarbituric acid (TBA) 144.10 Carlo Erba
Trichloroacetic acid (TCA) 163.39 Carlo Erba
Triton X-100 646.35 Sigma
Trolox (6-Hydroxy-2,5,7,8-tetramethyl chroman-2-2 250.29 Aldrich

carboxylic acid)
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3.2 aunsnd

wifotlsrnudiugs (Autoclave) fu ES315

\3eaiAnnsganduuasiu Expert 96

iSeaiusaneldinnudunasgynnie (Freeze dryer) 3u Scanvac Coolsafe 110-4 Pro

AU -80 dernagya (Ultra Low Temperature Freezer)

\P3DINAUTTIVBURS (Rotary evaporator 3U SM-Series U84 Buchi

1389 Vacum Pump U V-700 984 Buchi

m‘%aﬁﬂmi@mﬂﬁuum (UV-VIS recording spectrophotometer) Ju 8453 U3¥" Hewlett-
Packard, USA

Lﬂ%ad%yul,ﬁﬂﬂl,l,uugﬂﬁx (refrigerated bench-top centrifuge) 'Sq'u 5804R w99 Eppendorf,
Germany

P30t 4 Funal 10 vea Mettler, Switzerland

138357 pH (pH mieter) U PHM61 989 Radiometer, Denmark

\3BINIuATAYaTY (magnetic stirrer) q'u PC-410 w83 Corning, USA

m%wammima (vortex mixer) ‘s:‘u K-550-GE @4 Scientific Industries, USA

819AUANYIUNYI (water-bath) $u SSA0-D U84 Grant, England

3.3 Fn1Ivnaas
3.3.1 NMSNUAIBEINEINS Y
\fushegreminenstaruialugjanvasilmsiavessmingung S1nevsin USnumema
Uaun fedrsamirengianiivssawldssgaudadu 2 dau drusnifuiduiiodiauds
(herbarium specimens) tietluduuneinnneluios fufnisuazdruiassasgnifulugunnd - 4
ssrifiowmienldatasiely

3.3.2 NSASBUETAANAINEIN TN
MDYERIENHUANANIAIREZD1MEUIRA- MIREIE99 ANzha (epiphy) ReLAW

uvivies uagthinualiazidon udwRantuhavieiiusetBesuiiunadiaainmeaisavany 2
A AD U1 waviafianoanased 1eelia1nsie 10 nSufsUIusoLefiawoanasead 500 Ladans NS

2

7
U
atnsutauiansves Yangthong et al. (2012) msazmaﬁlﬁammsaﬁmﬁwﬁwxgnmaqm’mﬁw
n303U9 200 lupseu viTliuiesiemuidu (freeze drying) dmiunisanasieioiausanaged 14
lfiauoanosed 35 wWeddud Fudundafuriiuduanimingms 1938 Maceration 1uan 30

U nA9NTUNUINTaIRIERINT0IuR 200 lUATOU LAYTYIMERIYNaza8DRNAIBLATEY  rotary
evaporator
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3.3.3 Msdsunnwednuea (polyphenol) Tuansana

MUTUIUNeENUDANIEITN1583 Velioglu et al. (1998) Fasufunsid wransada
awseuiazsdafildnnisatafiuanaetudniy sueSeuduansavarennududu 5 Sadnsuse
fadans TnduthansazapeesansainavseUsne 100 lulasans uwiuarsazats Folin-
Ciocalteu reagent (Usznousay 1:9 983 Folin-Ciocalteu reagent : dhndw) Usums 0.75 faddns
was ity Aelifgamadinesuiu 5 unit deuasdulmdeuasuaiun (Usznaudie 1:9 vesluion
ArfvaLningy) 0.75 faddns wavlsidtu falsfgnmgivioauu 90 uri nduthuiadnag
@mﬁmmﬁmmmmﬁu 725 wluins Wioudu blank Saldiuvnuansatn wusuu polyphenol
”Lummﬁ’mimaLU%‘&JULﬁauﬁwﬁi’ﬂlﬁﬁ’uﬂanmmgwu%aLm%fammmiaxmEJ tannic acid fiszfuaIy
EERITRRE

3.3.4 N1IVAHDUNVSHIUDULADAILVIATITANADINEINI Y

3.3.4.1 NMIVIAABUGVIEAUDUE DPPH "

naaaUANANNIaluNITFINIUR YUY DPPH® wasarsaia mandin1suss  Hutadilok-
Towatana et al. (2006) laguransaiaUsuins 0.5 Haddns W nAuansaraiy 0.2 mM DPPH Tuiusy
uon Uies 1 Seadns waulidafy sdsntuiisliluiiie o guimgiivios unu 30 wift warilua
ﬁhmsg\c’mﬁmmﬁmmmmﬁlu 518 ualuluag LU%UULﬁwﬁ’wmmuam%ﬁdﬁwﬂﬁ'umumsaﬁm 1ng
Tidwindudu blank thenfaldudnnmives.dudnssinfuouss oPPH® s nges
% scavenging = (A ontol - A sample )7 A control 1 % 100
A contiol = PINTRANAUNRENUDIYAAIVAL
A ample. = MMIAANAULESVDIYAVOADY

nTURUIAN (it (ﬁhmmvﬁmﬁumaamsaﬁ’mﬁmmmﬁﬂ%a%a DPPH 16 50 %)
INNTMILNTN % scavenging AUANMITINTUTDIANTAAR
3.3.4.2 Msvnas UM Aueuyalansonda (OH")
fiauvasninidmsiseylng Hutadilok-Towatana et al. (2006) Tagtiviasavaassnussy
asavaneveEnsatnfiiaudL it Usinns 67 lulasans wiaentuiuansazars 30 mM
KH, PO, /KOH, pH 7.4 Usu1as134 lulasans, 17 m M deoxyribose Usn1ns67 lulasdns, 34 mMm
H,0, Ysums 33 lulasdams, 1.2 mM EDTA USums 33 lulasams, 300 uM FeCl USums 67
lulasans waz 600 uM ascorbic acid Usinas 67 Tulasansaslumudndu nanlsiidniu snduthin
Uy (incubate) lugnamuaugnmail (water bath) 7 37 ssmwadoa 1Wunan 1 $alus ududu 1 %
(w/v) TBA lu 50 mM NaOH U3inms 333 Tulasans sauliidAuteudnnvusiefiguunil 80 o
waldod w20 undl wdeandaliy ‘u‘fmﬁmﬁhmsamé‘uumﬁmmmmﬁu 532 uNlULIAg
WIvuifouiugnaiuaudedus reagent Wil wavyn sample blank dssznausheasataiy
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reagent 6197 iy deoxyribose lneldanarupuiilidl deoxyribose ageneidu blank thA17in
InAwinvidesidudnisdndueuya OH 3nans

% Scavengmg = [ A control  ~ (A sample A sample btank> /A conrrol ]~X 100
A control = AIMNTAANTULEIVDIYARIUAY
Agmgle = AINIAANAULAIYVBIYANARADY
A omple blonk=  ATNNIAANTULANYDIENTANA

o ' [ v w v o v v LY
PNHUANNIAAT ICs (AAnutnduvesasainfausadniueuya OH 18 50 %) an
NIINIZTUIN % scavenging TUANULTNTUVOIFITARR

3343 msveasugvisiuauyasliedoenlyd (O, )
91A8A5N158Y Bayer and Fridovich (1987) dauvasiay Hutadilok-Towatana et al.
(2006) Towihansafausazedaunnssuduasavainnududuaey fuluusuea Jums 20
lulasing wamauNUasaYaIBNANYDY 9.9 mM L-methionine, 1.72 mM NBT, 1% (W/V) Triton X-
100 Uaz17 pM riboflavin Tu 50 mK, HPO, pH 7.8 USum3 1 Laddes MNaIaInNaoanisua
(illuminate) MNvaaavgoaLsAaun (fluorescent lamp) ALY 40 I0d w7 wit UiluTad
mIgenduuasiinueneiu 560 uluani Wisufisuiugmeuaudddthnduwumsann wazyn
sample blank #iflasafadu reagent #199 oniiu riboflavin Imﬂ‘ffﬂw@ummau riboflavin asly
Hu blank thenfitaldndwnmdesidudnsinduoyga O, 91nams
% scavenging = [ Aconol = (A sample—~ A sample B0l 10810
A conrol =+ ANMIYANAULEIVBIYARTUAN
A gmple = AINIIAANAULAVBIYAVIAGDY
A smple biank = ATNNIAANTULEIVRIENTENR

g.JI o U 1 L2 2 L d‘ u L% " v
NNUUALINMNA Gy (Aranuiduduvesasatniianinsadndveuya O, I 50 %) 91N
NIINIZTUIN % scavenging AUATIYLTUVOIRITENA

3.4. NMTIATIZUTOYANNEDA

VAFBUANAILLANAIYBINTOBNONEAMUBYLADATE VI TANPAINENINENZLA lng3ens
ANLHAIANUWUTUIIUN LIS ANOVA A52aUANUTBTA 95 % NUWtNlUAIATIEVALLANANS
MeadAlaeds Duncan’s New multiple range Test (Duncan, 1955)



=
unn 4
NaN1INNADN

4.1 Usunauluadniae sy

NAINNNTVARDILNUT EsafPiIana Mz 6 viaiiuSinafiuednlneiunninas
afinofiausanesed msafntanausie Turbinaria  conoides fuimaflusanlagsamniian
ﬁada\m1Lﬂumiﬂﬁ’m§1mﬂm1ﬂﬁ'w Sargassum binderi, S. polycystum, Padina minor, Dictyota
ciliolate waz Brachytrichia quoyi 81SUgNsanaLe7ialoanaseanuInaIvse Turbinaria conoides
ﬁﬂ‘%mmﬂua%nimmmmnﬁqwﬁuﬁ’u sosaspwduansannaina sty S, polycystum, Dictyota
ciliolate, Padina sp. Wa¥ Brachytrichia quoyi (Gﬁ’ammﬁ 1)

Standard curve of tannic acid

y = 2.3362x
Rz = 0.99

absorbance at 725 nm

0 0.2 0.4 0.6 0.8 1 1¥

amount of tannic acid (mg/ml)

M 1 NININATHINYES tannic acid - AlgmuTunuivedniausinanarsannavsiy
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15797 1 USunauAuadnlanesinainalsafaainains1ameiananasgtiuasiofiakoanagaaan
ANIENULAVLIN U VRIT I TRLNS

MY UTuuiuednlausiu (mg TAE/g extract)

i Wiaueanagod
Brachytrichia quoyi 137.30 + 2.33° 51.55 + 3.36°
Dictyota ciliolata 28059 + 1.67° 142,66 + 11.44°
Turbinaria conoides 732.36 + 11.84 265.62 + 0.81°
Padina minor 366.63 + 9.91° 67.14 + 2.39°
Sargassum polycystum 512.67 + 4.62d 158.54 + 0.74°
Sargassum binderi 568.08 + 15,83 ND

1. o |l v s
ALAAY + ANLUBILUUNIATFIU AINVDYA 39N

ic @ < s

AadgluanuAilimenusmiautus1tu TUANLEANAIN NARANTEAUANLLTDNY 95 1UDSIFUs
(p>0.05)
ND: Not determined

4.2 gnsiuaYYABaS:

s
v

4.2.1 QnSAUBYLA ppPPH°

MsnageuAMasalunsdinduaya  DPPH - Tuasazans lauedendnnis e iilo
oyya OPPH luansaranefsilafudiannseusinansadnamiie aznaetfuaisusynau DPPH i
wfestunarliiAhavioutueyya DReH® vilins19¥aa I mansaluntsdnfuayya DPPH® waq
msafnnavi1gld :nAnsgandunalrsasasate DPPH . fianas nansvaAeuqvisiLouYa
pPPH®  Tumvsrenzianudt ansadatiainamsiensa 3 edadanuaunsolunisdniuoyya
DPPH® 1§un ansafnanamsiy Turbinaria conoides, S. binderi, S. polycystum 1auilan 1ICs, Ao
260 +0.01, 295 + 002 uag 3.252 + 0.03 Faflanuuananwadfenedideddny (p<0.05)
luvnfiansafnefiawoanesednamsenzia 6 win liflaumunsniunisiuivouya oPPH'
(Fam519 2 wagn il 2)



Turbinaria conoides

%scavenging
Vi
= (e 0] o
[« o o o
+ NG | W——

20
B P —fp————y 1
0 2.5 5 7.5 10
conc (mg/ml)

Sargassum polycystum

40

%scavenging

N
o

o

conc (mg/ml)

Sargassum binderi

%scavenging
o
N pay [0 o] @]
(@] o o, o o
A - o=

o
L

0 2.5 5 7.5 10

conc (mg/ml)

d‘ e ko . U ‘({ 1
MINAN 2 ﬂ?ﬁNﬁWﬂ?iﬂIUﬂ?iﬂﬂﬁ]U@ﬂéﬁda DPPH «93a15anAuINNanINegveLa

22



23

4.2.2 qsdusyyagiUadeenlad (0,%)

msvaaoumuaisalunsiniveyyaguaieenladlumsazans ondondnnis e e
iboflavin  gAnszfuiBuaIaraINnsa3UBlarAsauaIn methionine  wdasulassasnadu
semiquinone  39agliiBlannseurolufioandiau (O,) LﬂgauLﬁuauyasgLUaﬁ‘aaﬂl%ﬁ walusig
(reduce) NBT fifidmdeaddsuiduas formazan mildiidluiige Yeruanunsovesansaialunis
fnfuayyagilasoonled Iimnnisdufinsddsuiues NBT ansansdinuamut arsadaiiann
amswmzia 3 vledanuanansalunsindueyya 0,0 18R Turbinaria conoides, S. binder, S.
polycystum Tasfien ICoy #D 9.64 + 0.00, 16.80 + 0.01 waz 7.94 + 0.00 FaFAIULANAIVINIADE
pteiifudnfey (p<0.05) luvauzfiansatmefianeanagedainavstenyiaia 6 via liflauaunse
Tumsfuduenya 0,0 (Flannsnedl 2 wazn wi 3)

4.2.3 quikueyyalansenda (OH")

MsveasuANansalunIAndueyyayleseanlanluaisazate andeninns Ao Jio
11918 deoxyribose grvhanelaeufiioteondinduveseuya OH' fiinainufiten Fenton vedl
a1sUsznoudailas (aldehydes)  1Antu Fansaadaldluguaisusenaudsdoudivuyuas TBARS
(thiobarbituric acid reactive substances) fdufsanisaaissananauidnsaae ugnivesasara
lé’lma@mmmmig}mnﬁuum%wwjiamaa INHAMSANSRUF @rsafptiainamsnovzia 3 vdnil
AT luNMsfinduanyg OH® 1#un Turbinaria conoides, S. polycystum, S. binderi lagfien
ICsy M0 591 + 0.02, 6:38 + 0.03 uay 16.34 + 0,02 FaflAuuensmnsadfaeiitoddy
(p<0.05) Tunuediansataefiateanegedainamsensians 6 oln lfienuaiunsalunissuy
ouya OH  (fam51efl 2 wazpnd 4)
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%scavenging
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%scavenging
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Sargassum binderi
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N‘ L2 2 .' a ‘B/ 1
AINAN 3 ﬂ’J’WlI?i’]iJ’\iDIUﬂWS@ﬂQUE]H%ﬁ O,  UDIATEANAUIINFANNINENELE
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3197 2 MIfndueuyadastvatasaiauaziefiauaanesedanamsenziavinalugresdanin

CYUNS
a1sana s
DPPH Superoxide Hydroxyl
BHA 0.02 + 0.02
Trolox 0.24 + 0.04
Tannin 0.44 + 0.01
Brachytrichia quoyi NA ND ND
Dictyota ciliolata NA ND ND
Turbinaria conoides 2.60+001° 9,64 + 0.00° 5.91 + 0.02°
Padina minor NA ND ND
Sargassum 3252 + 0.03° 16.80 + 0.01° 6.38 + O.O3b
polycystum
Sargassum binderi 295 + O.O2b 7.94 + 0.00° 16.34 + 0.02°
loVialoanages
Brachytrichia quayi NA ND ND
Dictyota ciliolata NA ND ND
Turbinaria conoides NA ND ND
Padina minor NA ND ND
Sargassum NA ND ND
polycystum
Sareassum binderi NA ND ND

1. a | oal % H
ATLRAY + ANUBILUULNATITUY 3NNUDLA 391

£

Anadsluanu i
(p>0.05)

NA: No activity, ND: Not determined

Fgnwsmilauiusidu TiauLansd1am1sadffisesuaudioiu 95 Wasidus

&



Ui 5
A150INANISNAADY

asafmainamitonzialdsunisvensuainyilan InflquanUanlunsdueyyadasy
(Kuda et al., 2005; Yuan et al., 2005, Zubia et al., 2008; Iwai, 2008; Chew et al., 2008;
Yangthong et al., 2009; Boonchum et al, 2011) 33n 1sataiiuansig ansiafifiunnanafildlunng
ann deudmanoUsEAvEn s agrivesansafafiuandretu nisldasaiiviedninaranedunidiu
nsafndeudimanamianalaenss vauduannisaindnaaudeaninwintou nan Aol
minndsvesaniadl fefunisidenldsataiidimansynutiosiig warasadusioviadigare
anmuandenuarnandue Saiiaruthauls 9nmswaassadaiFeauladinunisidd way
efiaueanesodlun1satnausie tefiaueanssadiltidunds Audiarnsouilnald ndsuay
Smtheluisdudminguns arsafnnmuhonsedeatasaeir uasofionoanosodidumsanad
fnssuiBnsnaniivaenfesaanmiadaruasnmsiriildusdlon nasnmsdnwadeinuinans
afnnamienziannuinfiersatnfpiduinuiueanlngsaugnimsatnaneiateanased
\osnansUsenaufluednamnsaazareuld msUszneviuodninnuduiudtugninissueyye
Basy(Yangthone et al., 2014) Weennilasiadrfivssnaumelassadiaiduiseslsunin waziiv
wiuiduvyilansendotstion 1 vy vidlianunsalididnaseuunerassmisluanafiididnaseuly
Bug vieiFenineyyadassld drofufaiorafuliitioonfiady asUsvnauiuedn Twdd
vealludmuusznaundnueusunualavviond (secondary metabolites) Tufiw dnluansiueauya
Sasziinunnlusisued Inewoseudansiifluanasersielyruisensiidlassainluanaiidudou
dnsuluainsienzia awm’wU%ﬁmwaﬁﬂ%mmmsﬂssﬂau?sluaénqaﬂdwmwﬁ'mﬁumuaxﬁ@m
(Matajun et al, 2008) 3annnsneaospssienusaee 6 wiafidnynduamsasadiaa 5 vin wax
aveddoniniidu 1 vtiafe 8. quoyi wuinawsaeithntaa 5 e HUsunftuednsiuganin
@iy B quoyi nwewiiy T, conoides TUsimansUsznauilusdngedian eaenndeariy
MSFENEIEY Kumar et ~al (2008) S1edIUIANSARANRIAAMIIE T, conoides SUTuna
asUsEneuiluednasfian e 49.16 mg GAE/g extract WagN15ANYAMBY Devi et al. (2011) 57691y
PansatnmsIuaaInamsy T. conoides uTannasussnautedngefian Ae 1.23 « 0.173 mg
GAE/g extract 3nn1sAnwindedl ansafamotiuasiefianeanegaduesamsny 7. conoides i
USunnansusenouiiuodngeiian uwasnanmsdnenves Parthivan et al. (2013) seauiansade
MyBrElaunazlesUDaYeIAMIIY Dictyota dichotoma TUuaansusgneuituednganiiansadn
T. omata asatavdesinazaefinieiu devdmaneUimasusyneufiuedniisnatu arsane
mmamémﬁﬁwmﬂugwmmiaﬁ'ﬂ%u Hot water extract 99N@ 38 S. hemiphyllum TUTUUN
WpANTINAD 0.240 me/ml (Hwang et al, 2010) Fwninansannainaivsie S. binderi uag S.
polycystum nmsuaaenTadl awsnousiana (genus) LRenfusdsneylin (species) ATUTuN
asUsenauiuednsaniy
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Pwaansalunisdndueyya oPPH® 1 HusMsuileifldlunsnsinaeugvdnisiueyya
dasvvesansadin lnogvdnisiueyya DPPH® ferwduiusiuyTnnasussneuiiluaniuasara
Pnnameitma surlifiauduiustuluamsiedues Gracilaria tenuistipitata  wavawsIed
\We3 Caulerpa microphysa waw Ulva lactuca (Yangthong et al., 2014) %qnfjumiﬁﬁmﬁﬂums
pengvsmsshuayyadasylilifiasssnouflusdnuiniy asadadanavisdivnaduouya
SasyldAninansafnainiesiuea (Farvin et al, 2010) ansafnunanavitedtiaa Sargassum sp.
LaTAMIWARY Porphyra vietnamensis awnsadudaayya DPPH dAnTansadnainiusiuealy
aMmIesanavia 2 vin (Yangthong et al, 2014) Faaonrdoafumsanuindsd arsadaiann
ams1e 7. conoides, S. polycystum Wwag S. binder mmsmé’ag’aa%a DPPH ladninasanaann
ofiauaanesed asafiaanaIvieEn WU asainunnanste s plagiophyllum  SUszAnEnm
Tunsshusyya DPPH shndnainnisvinaasaiad tnefidn iCs, Ao 4.8+ 0.3 vniziiusendamluns
dueyya 0, IndiAvafuansatinainaving S. binderi ussiuszamsnngeninansatinainaminy
S. polycystum NnMsRasinsad Tnoien ICs, 70 7.0 + 0.2 wazdmsudseandamlunissu
oyya OH® ansadahannamsie S plagiophyllum  Tdseansawlumsiuouya o1 Andians
anmaNaINIe S. binderi Way S, polycystum nsVnasnsall Tnadldn ICso A® 4.6 + 0.4 (Suresh
et al, 2012) vlavosa ity ngnia anwuiiTsey Fhasmedunieiidlunsatauaz3nns
afn dawasionnivnadaninresaimieiiuandrsiu Fansinugiviedsvaviamdendniuonain
Joyaainnisnageuluvasaiia (n - vitro)  aeluriesdfURn1Tuds asin1sdnuwineassasly

a

8830 (in vivo) WWissanngnsuwegweraduysyavsmmileaglunalnsninievedidin
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6.1 asafinainamiensiaynuiiafiaiafiotihiuinuiuednlnesgainiiasatinain
auevsiaiiatameiefiaweanesed

6.2 ansatpanamsevzia 3 viefiaadeiiléun @amse T conoides, S. binderi, S.
polycystum  imnuanunsalunisinyuoyya DPPH Tuvasiiansatnanansievsiafiaiase
iiaueanegedynyiahifiinnuaunsalunisandueyua DPPH’

6.3 a1satnanamsievzia 3 tanafadigtnlenn @msie T conoides, S. binderi, S.
polycystum Hpuaiunsatunisandveyyaguilesesnled O, Tuvausiiansannainamsiensiad
afseiefianeanesedvnaialuiiinnumusalunisindveuyagdiloseanlen O,

6.4 AVTANAINNAIMNIILNLLA 3 ‘Uuwanmmamlmm #7378 T._conoides, S. po(ycystum
S. binderi finnuarusalunisdindueyyasuyalenionda OH “limusiiarsatnannamsiensiai
anmmf-JLawau,aanasaavln%umlummmawmsmlunwswnaua%alamansua OH"

6.5 arsannanawing T. conoides SUTinnfiusanlassangifigauazinndnisiuayya
DPPH’, O, uaz OH' #ian

daiausuu

InHANISANY @mde T conoides LHuamieiiiuiinadiuodnlassimgsiaauaziiqnd
nsdupuya DPPH, O, uwaz OH™ fifian wiamsieviassndnlytuuslng wiloudu amsw S.
polycystum Waz S. binderi Fathy 673EJU35%1/1%mw<*uaqqw%‘macﬁfma%aﬁﬁmfw 29A755IN5ANEIITY
Wandnaguuuunsthamsesdafanaaunldysslav
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