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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 (02 ), 

•hydroxyl radica l (OH )} between aqueous and ethanol extract from 6 different kind of 

seaweeds: Brachytrichia quoyi, Dictyota cilio /ate, Padina minor, 5argassum binderi, 5. 

po/ycystum and Turbinaria conoides collected from coastal area of Chumphon province . The 

result showed that the phenolic compounds obtained from aqueous extraction we re higher 

than those of ethanol extraction. The aqueous extracts of seaweeds were significantly 

different (p<O.OS). T conoides were the highest TPC value followed by 5. binderi, 5. 

po /ycystum, P. minor, D. cilio/ate and B. quoyi respect ively. Ethanol extract of the six species 

of algae was not scavenging free rad ica ls while the aqueous extracts from T conoides, 5. 

binderi and 5. polycystum showed an antioxidant activ ities (p<O.OS). A strong positive 

correlation between the antioxidant potency and TPC of seaweed wa s found . The aqueous 

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

activities. 
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n~:lJ ~LJ~1[)A bbf1~All:lJ n~lf1v1'ltl~~ bbdl91~D:lJ 

, OJ 

~~0t1v1'ltJ?!(ll0'UbVlA1t11f18'\1il~~D:lJbn~lb~lAruVl'Vlllf1ll91nl~0~ lVltJlb'iJV1'iJ:lJ'\Iil bDtI, 	 , 
6'1m0t1nll~n~l1m~~LJDI91:lJ~n~l i1~nl91V1LJ1~:lJ'VlllVltJl~tJ iJ'VlUlVl1tlnll~l91nllb~tJtlnll?!DtI nlll~tJ, 
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n1';iU~n1';ii'lnn1';i~~,:jAJJ ~,:j~,:j8tJ ru V1.'lJJJ1A 8.'\.J~Vi1 ~.'lJJJ~';i ~,:jiJA1lJJ?!'Uh~n~lA1lJJ?!lJJ1';irln'''mhu
\J 'IJ ~ "I 

8'UJJ~8?!';i~'V 8,:j?!lVl~l tJ'V1~b~'V'Ul~1Vlru~~U bb ~~ m~~ltJ bQ~l~U~ b 1 ru'lJl tJ ~,:j'V8,:j~,:jVl'1~'lJJJ~ ';i ~lVl~Ui5nl';i 
~ 'U Q..I 	 "I 

?!n~bb~ ~?!l';i~1 'lit 'U n1';i?!n~ 11,:j1 'ifi5n1';i bb~~?!l';i?!n~~'\.J~8~i\'mb~~111 btJ'UY;~M8?!m~ bb 1~~8JJ bvi8nl';i1'if, 

1.2.1 b~ 8~ n ~lVll'\.J~JJl ru~ 'U 8 ~ n1~tJ';i1 JJ ~l n?!l ';i ?!n~ ~l n?!lVl ~ l tJ 'V1 ~ \~~?! n~~h tJJl bb~ ~ 
\8Vimb8~nml'8~ 

1. 2.2 bvi 8~n~lVllml JJ ?!lm';irl1 'U nl';i ~n~U 8'UJJ~ DPPH' ~l n?!lVl~l tJ'V1~ b 61~?! n~~h tJJlbb61 ~ , " 
= d

b8'V161 bb861 nm!861 

1.2.3 \vi8~n~lVllA1l JJ ?!lm';irl1'Un1';i~n~U811:lJ61'l!'\.Jb'\.J8~88n1'1l~ 02''' ~l n?!lVl~l tJ'V1~ b61~?!n~~htJ 
" 

til bb6l~ b8 Vi mb861 nml'8~ 

1.2.4 bvi8~ n~lVllA1l JJ ?!lJJl';irl1'Unl';i~n~u8'UJJ611e'l~~8 n<a~ OH'"~ln?!lVl~l CJ 'V1~ b6l~?!n~~hmYl , " 

1.3 	'lJBUb'lJ(91'lJB'l1A'a'lnTI1~tJ 

nl';ii ~ tJ .niJl'V1r1'\.J';i ~?!,:j I'llvi8~ n~lf'l 'V1 ~nl ';i~h'U 8'U JJ 6l8?!';i ~'V8,:j 6'il ';i6'i nm l n 6'ilVi ~l CJ'V1~ 161~~U 
, 	 0 I , \J 

bl ~ ~ m~~l CJu~\1ru~'U~'lJlCJ ~'l'lJ8,:j~,:jVll'~'lJ JJ~ ';i l~ tJb'\.J~CJU IVi tJU nl';i6'i n~';i~Vlll,:jJl \b61~b8Viml861n8 e'l8~, 
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http:vi8~n~lVllA1lJJ?!lm';irl1'Un1';i~n~U811:lJ61'l!'\.Jb


d 
'U'VI'VI 2 

2.1 eJ'WlJ{;l~;;1'a:::, " 
€l'WlJ(;1B;;n::: (F ree radica l) b'U'W€l'W ~'W5'tJ€l'l €l€l n'B b'OJ'W~iJyh~~m"IJ(;1ci'tJ€l'l~'liJ~l (?1 b~€l €l'lJ:l,m Bm::; 

, 'U" "I 'U 

bn\Yl~'WbbfllhJflnvhm tJVI~€lfhif\Yl€l€ln1 U €l'WlmB?l~~'OJ::;b.u1vl1mtJ?l1~~1hJ b61n61~bU'W€l'lAU~::; n€lu'tJ€l'l b"IJ61ci 
'U , 'U "I 

Hibbn 1u'a~'W ~hB'Wb€l bb61d'tJiI'W rn1lJ b~tJVl1tJ~bf1\Yl~'W-dvh1~bn\Yln1~mtJ'tJ€l'lb"IJ(;1~ (Halliwell and 

Gutteridge, 1999) f11iJ€l'WlJ 6lB?l~~m n'OJ~vl11~ b"IJ61ci(?1 nmJ1'W.fl11::; bA~ tJ\Yl€l €l n'Bb\Yl-rr'W €l'WlJ(;1 B?l~~'UtJ \Yl~'V~U 
, '\J 'U ,,'U 

1(»bbn 

1. €l11~61~bU€l1€l€ln1"IJt11 (Oz- ) 


bU'W€l'WlJ61B?l~::;~1Vl1 V1'lj~'W bb ~'l bb61::; b n \Yl~'W b?llJ €l v~u1(».fl1 tJ1'W b'1:16lcivl'11 U ?l1'W1Vlru bn \Yl~'W~::;VI'"h'l n1 ~ 

, 'U , v 

'tJ'W?l'l Bb~ A(?1 ~ €l 'W'OJ 1 n 1lJ b61 n61 'tJ €l'l €l €l n'B b'OJ 'W1 U tJ'l1lJb61 n61 'tJ €l 'lLhm tJ1'W1lJ1(?1 A€l'W b\Yl ~ tJ €l'WlJ 6l-d'OJ ~hJ b.u1vl1 
" '; 'I \J 

uB n1t.J1vl1mm"IJ61611\YltJ(?1~'l bb~ bil€lvl1UBn~tJ1nu151\YlWIl'W bU€l1€l€ln1'1:1~ (HzOz) 1\YltJiJ bVI~nVl~€lV1€l'lbb\Yl'l 

~l m ~'l1 'WuB n~tJ1 Fenton 'OJ::;1(»bU'W €l11~611!J\Yl~€l n'B61 (OHe) ~'l bU'W?l1~€l€ln'B1\Yl.g~iJA11lJl€l'lb~'l 
(Winston, 1991) 

+ 2H 
+ 

2. €l11~61151\YlWIl'WbU€l1€l€l n1"IJ~ (H zOz) 


bU'W€l'WlJ61B?l~~~iJA11lJ bU'W-W'lj~'W bb ~'l m n b~€l'l'J1 niJrn1lJ1lJb?l~tJ~m n ~'llJ'Ul(?1?llm~fI?l~l'l
'" , 
1!J1\Yl~b'J'WbU€l1€l€lnht11 (H zOz) 'J1n~bU€l1€l€ln1"IJ~ (Oz-) 1~\YltJ(?1~'l'J1nuBn~tJ1 Dismutation 'lJ€l'lb€l'W1"IJ~ 

Superoxide dismutase (SOD) (Akoh and Min, 1998) r1'l?llJn1~ 

151\Yl~ b'J'WbU€l1€l €lnh~~1~n'l bbJJ111lJbU'W€l'WlJ(;1B?l~~ bb61::;~ \Yl bU'W?l1~€l€ln:S1\Yl~~hjvl1 un n1tJ1 
'" ;..J 

vl1mm"IJ61ci bb~ bU'W611~~'l(i)'W~vl11~bn\Yl€l'WlJ6115\Yl~€ln'B61 (Winston, 1991) , " 

3. €l'WlJ611!Jm€ln:S61 (OH-) , " 
~\YlbU'W?ll ~€l€ln:S1\Yl~bb~'l?l'l~iJrn1lJl€l'l11?l'l?l\Yl ?l1m~m.u1vl1UD f11t.J1 nmi1~~1'l <i ~€l cj~€lU.u1'l

'U 'U , d.J I 'U 

1'WVI'WVl~fI n?l~1'l~'W r1'l'!'W€l'WlJ 61 B?l~:::-d~'l bU'W e)'W(?1~1 tJ ~€l ?l1~~11lJ b61 n611'W ~'liJ~l (?1lJ1 n nl1 €l'WlJ61'UtJ \Yl ~'W <i 
'U <J 'U 'I''U I 

(Halliwell, 1999) €l'WlJ 6l1eJ \Yl ~€l n:S61?l~1'l~'W'J1n151\Yl~ b'J 'W b U €l1€l€l n 1 '1:1~ (H zOz) ~m61Vl~V1~ l'W~Hr'W€l cj1 'W 
'" " 

~ ~uU1\Yl m VI~ n 'J::; vl1 m tJ~'W 5::;~~\Yl bVI~ t.JJ~::; Vll1'l€l €l n'B b'J'W'tJ €l'l?ll ~ b U €l1€l €ln1'1:1 \Yl1(» bu'W €l 'WlJ611eJ\Yl~ €l n:S61 , " 
e 

(OH ) bb61::;15\Yl~€ln1'1:1ti11€l€l€l'W (hydroxide ion, OW) 1'WuBn~tJ1 Fenton r1'mlJn1~.u1'l~1'l 
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2+ 3+ ­
Fe + O2 ---) Fe + O2 

- + 
2 O2 + 2H ---) H2 O2 + O2 

2+ 3+ 
Fe + O2 + ---) Fe + H2 O2 

+
2H 

2+ 
Fenton' 5 reaction Fe + H2 O2 ---) Fe3+ + OH • + OH­

el'U:IJ fl B?l'J ~ bb fl ~?ll 'J bM tn.veH ~ b tltu:.J ~ Ii1 [;-J fl'U €H eJ 'U:IJ flD?l 'J ~ 'J ~lJ I"n l:IJ111'U nl 'J 61'\ ml f1 n~ tJ l bbfl ~ lJ 
, 'U ~ 'U d..J 

tI~mru~~.:Jmmn'Uwh~m~'Ud'Unl'JueJ.:Jn'U'J~~h'Uvll'Uln~ (Betteridge, 2000; Tiahou et 01., 2004) 

~.:J:W:Ulli1~1.veJ eJ n:ab'J'U1'U m~'Ud'U nl'J be..Jl [;-Jfll rumVll'J b~eJ1 Vi1~~ii'.:J.:J l'U ~.:J:W eJ'U:lJflB?l'J ~'U eJ.:JeJ eJ n:ab 'J'Ub nl91~'U 
v ,OJ 

Ii1fleJV1bdfll 1V1tJ~iJlltl'J~m ru 1-3 btleJ1 b~'Uii'lJeJ.:JeJeJn:ab'J'Uvr.:JVl:IJI91~C1mllb.vlm 'J~ btI~tJ'UmmJ1mtl'lJeJ.:J 
OJ OJ OJ 

eJ1ilJflB?l'J~ eJ1ilJflB?l'J~ ~n?l~l.:J~'U1'U1:IJ11i1 AeJ'Ubl91~ tJ bbfl~ beJ'U1191~fll?l~ m 'J ~~ii':IJ1V1tJtll) n~ tJlVlvh 1 VIbnl91eJ1ilJ fl 

B?l'J~l~bbri 

1. til) n~ tJl eJeJ n:a bl91i'U~ bnl91~'U b eJ.:J (a utoxidation) b'Ii'U nl'J bnl91eJ eJn:a bl91'iJ'U'lJeJ.:JhnJ'U 

1 'U'lJiJl'Unl 'J b[;-Jle..Jfll ru1'lJil'U (Nawar, 1996) 1191 tJ ml911'lJil'U 'J~ bbli1 n 1?11 btI'U eJ'U:lJflB?l'J ~ 1191tJ:W bb?l.:J eJruVl[)~ btJ'U 
v , 'U , 'U 

1?11 d.:J (&i'.:J ?l:IJnl 'J~ 1) ~ eJm eJ1ilJ flB?l'J ~vhtll)n~ tJl niJ eJeJn:a b'J'Ubnl91 btl 'UeJ1ilJ m tI eJ1eJeJ n'S (peroxy rad ica l) 

blfl ~vhtl f1 n~ tJl~eJ niJ ml911'lJlI'U 61'\V1b tI'Ulel'lV1'J btl eJ1 eJeJn1'Ilii bbfl~eJ'U:lJflB?l'J~ ~.:JVll nihb?l.:J bbfl ~ All:IJ ~eJ'UbtI'U 
:...J 'OJ 

1?11 b ~.:J n'J~ bnl91t1 N'\~tJl~m'h1VleJ'U:lJflB?l'J~ b~:lJt'U bbfl~ eJ'U:lJflB?l'i~-d?ll:IJl'iC1vhtl f1 n~ tJ r l1 Vlli fi eJl1J b~eJtJ 'l (&i'.:Jd-l ~ 'U 'I 'U d-l 

?l:IJnl'i~ 2 bbfl~ 3) bbfl~bnl91nl'i'il:IJ1?11n'Ubtl'UeJ'U:lJflB?l'i~1'U'itibbiJiJ~l.:J'l (&i'.:J?l:IJnl'i~ 4 bbfl ~ 5)
'OJ OJ 

.J 
RH ---) R • + H • (?l:IJnl'iVi 1) 

R• + O2 ---) ROO • (?l:IJf1l'iVl 2) 
.J 

RO 0 • ---) • (?l:IJ nl'iVi 3) + RH ROOH + R 

R • + R • ---) RR (?l:IJf1l'iVl 4) 
.J 

ROO • + ROO • ---) ROOH + O2 (?l:IJnl'iVi 5) 

2. tlDn~tJleJeJn:abl91i'U~:iJbeJ'Ul'1l~htl'U1?11b~.:J (Halliwell et 01., 1995) f1l'iVh.:Jl'U'lJeJ.:J 

beJ'Ul'1l:lhhA'ru 2 'lJUI91 ~:W[;-Jflm~~'Unl'i?l~l.:JeJ'U~mB?l'i~mtJ1'U~l.:Jf1ltJl~bbri 
v , ~ 'U 
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2.1 bBul"1lJJ xanthine oxidase (XO) v11Vlth~ 6'11 AflJ1um~'tJdu nl'H'lm tJ 

b'lJ~-Wl~U (purine) lv)tJnl'H'lJ~tJu hypoxanthine bUU xanthine bb(;1~ xanthine bUU uric acid 'V'J~mJ 

n'lJ1Vf~k~f1mBubbriBBn~b'\lUbn(?1bUUBUJJ(;1"1lb'lJB~BBnl"1lii (02.­''\J '\J 

.­Hypoxanthine + O2 +H 20 ----) xanthine + H2 O2 + O2.­xanthine + O2 + H 20 uric acid + H2 O2 + O2 

2.2 bBul"1lJJ lipoxygenase (LOX) v11Vlth~d·ml':iBBn~b(?1-rrU'UB'In':i(?11'Uiillil1 
~JJ~h~..:J (polyunsaturated fatty acid) 1JJ b(;1~(;1'UB..:J bBul"1lJJSu:w b Vl~mUU~lU'lJ':i~ nB'lJ~..:Jv11VlUl~~..:J 
B~\?lBJJleJ'l(?1':i b'\lU '\lIn m(?11'UiJubb(;1~b~JJBBn~b'\lu1Vfn'lJm(?11'UiJtlbn(?1bUU hydroperoxide ~..:J'\I~?lmtJ~lbUU 

BUJJ(;1'UB..:Jm(?11'UiJu~B1'lJ 
, '\J 

3. 'lJ 5n~tJ1BB n~b(?1-rru~ bn(?1'\11n'U'tJdU nl ':i n~uVl~Bv11m tJ~..:J bb'lJ (;1 n'lJmlJJ (phagocytosis) 

'UB..:Jb"ll(;1~b'n(?1b~B(?1'Ul1b 'llU til1Vl':i~(;1 1JJ1UsB'tJvl bb(;1~m1f1':ivh'\l b~m"ll(;1(;11#11'lJ nl':im~~U'\Iln~..:Jbb 'lJ(;1n'lJ(;1BJJ, 

'\I~:W nl':i~..:J1JJb(;1 ~(;1BBn~b'\lU (02) m 1 ,ifb UU~ltldUmm~ elt:-l~\?lbUUB1i~(;1~ b'lJel~el elnl"1lii '\Iln'lJ5n~ tJI'Uel..:J 

belu1"1lJJ NADPH oxidase ~el~'lJUbtel'lJ.fruuBn (outer membrane) 'Uel..:JblJ(?1b~el(?1'Ul1 t11..:J?lJJnl':i
'\J , 

NADPH oxidase . _ + + 
202 + NADPH ~ 2 O2 + NADP + H 

Uel n'\ll n ffiUblJ(?1~ (Granule) 'U el..:JblJ (?1 b~el (?1'Ul1 tJ..:J:W belu1"1lJJ myeloperoxidase v111Vf 

bn(?1el1i~(;11eJ'1'lJfI(;1el1~ (hypochlorus, HOCL) ~..:J bUU?ll':i~v11(;11tJ~(;1~'V'J1#1t11..:J?lJJ nl':i 

myeloperoxidase • 

--------.... HOCl + OH 

4. 1(;1Vl~Vl':ilu~-rru (Transition metals) 2 'UU(?1Ael bVl~n bb(;1~Vlel..:Jbb(?1..:J ~:Wel~~11'lJ1u 
'\J 

~1..:J n1 tJ ?llJJ1':i m ~..:J nl':i?l~I..:J el1i~(;11el'(?1':iel n~(;1 '\II n~ b'lJ el~ elel n1"1l ii bb(;1~1el'1m b'\IUb'lJ el~elel nl"1lii 1u'lJ5 n~ tJI 

Fenton (Fenton's reaction) (Halliwell, 1999) t11..:J?lJJnl':i 

Fe2 + / Cu 2+ • 
--------.... OH + OW + O2 
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2.2 6fI';j~l'ueJ't.aJ6'\~6'I';j~, " 
G'll'i~l'UB~~rlBG'I'i~ (Antioxidants) AB ri11nrll.:J~vh1Vld'\\I\fI1l:lJG'I:lJ~rl'i~vr:h~oJ5n~tJlBBn·lh\l\oU'U 

bbrl~~(i]'noU'U1'Ub'llrl~Vl~B~l.:Jm t.J l\l\t.JVlul~drB~~'UAB DB~ n'Unl'ibn\l\B'U:lJrlBG'I'i:; bbrl~b~BB'U:lJrlBG'I'i~ bn\l\~'U 
't 'U , 'U 

n~~vhoJnn~tJln'\JB'U:lJrlBG'I'i~ byjmA~e:J'U~lt.JVl~€HJ'\J8~e:J'U:lJrlBG'I'i:; (Victor et al., 2004) ~l'i~l'UB'U:lJrl4..J .. 'U , \J , 'U 

B~'i~bboJ.:J1~\ tI'U 2 n~:lJAB ~l'i~l'Ue:J'U:lJrlBG'I'i~1'U n~:lJbe:J'U1'1lJJ bbrl~~l'i~l'UB'U:lJ61B~'i~1'Un~:lJ~1111 'libB'U1'1lJJ 
, .. 'U' q 'U ~ 

(Seifried et al., 2007) 

1. ~l'i ~l'U B'U:lJrlB~ 'i~1'Un~:lJb e:J'U1'1lJJ btl 'Un611n~ ~:hAru~'Ubb'in~VhVlUl~ fl1'\JfI:lJ oJ~:lJlruB'U:lJ61 
q 'U.. cu .. q 'U 

BG'I'i:;1VlB ~1Wn1~~:lJ\I\61 Hlbbn bB'U1'1lJJ'Il oJ oJ Bie:JB n1'1l~ ~~:lJ bl'l~, bB'U1'1lJJfllV1lbrl~, bB'U1'1lJJ mll'll101B'U 
'U, , 'U 'U 

boJBiBe:Jn"8 b\l\G'I, bB'U1'1lJJnrll'll101e:J'U bB~-'Vl'il'UG'lbyjm'i~
" 

2. G'll'i~l'Ue:J'U:lJ61BG'I'i:;1'U n~:lJ~1111 'li bB'U1'1lJJ Ae:J~l'i~G'll:lJl'if:1vlloJn n~t.Jln'\JB'U:lJ61B~'i:; l\l\t.JI'l'i ~ 
, 'U' d..J .. 'U 

byjBfh~\I\B'U:lJ61BG'I'i:;1VlVl:lJ\I\1oJ Vl~e:JVlCJ\I\oJn n~t.Jl61 n1'111111VldilbU'U~B1oJ ~l'iB'U:lJ61BG'I'i~lJ1fl'i .:JG'I~l.:J'Vll~ bAlJ 
, 'U .. d..J 'U .. 'U 

bb61~ ~'Vli~l'UBe:J n"8 b\l\oU'Ubbl'l n ~l~ n'U b'li'U lV1l:lJ'U yj61l11'U BCJ~ ~ B~VJ'U e:J61 bb61:; G'll'iA b61'Vll61Vl~ (Seifried et 

al. , 2007) 

• •R + AH RH + A 

• •R 0 + AH ROH + A 

RAR +A 

ROARO + A 

2. G'll'i1'Un~m.:JfllV1f:1'Ve:J.:JG'llVl~lt.J b'li'U bbfl1';i'Vi'UBt.J~ ~l:lJl'if:1cJ'\J8~nl'ivll~l'U'Ve:J.:J"8~b61'Vl, , 
BBn'Bb~'U (sin~let oxy~en quenchin~) (10/ ) l\l\CJnl'iboJ~CJ'U'B~b61'VlBe:Jn"8b~'U1V1e:J~1'U~oJ triplet 

oxy~en (302) bb61~oJ~Bt.J'Y~~.:J.:Jl'U~1(9]-r'\JBBn1oJ1'\.J';ioJfI1l:lJ~B'U l\l\CJ~bbA1'iV1'UBt.J~ (Car) 1 l:lJb61n61" , 
~lm';jf:1vlloJ5n~tJln'\J'B.:J b61'VlBBn"8 b~'U1(9]~.:J 1,000 l:lJb61~61 (Sies et al., 1992) 

3 3 
O2 + Car* 

3 3 
Car* Car + thermal ener~y 

3. n~:lJ11 V1l:lJ'U~l nG'llVl~lCJ b'li'U bl'll:lJ'UB~l:lJl';j()Vl~ \l\oJ5 n~ t.Jlnl';j~~l.:Je:J~~61B~';j:; (chain­

breakin~) 1\1\ CJD e:J.:J n'Ubde:J~:lJ b'll61~~ nV1l61l t.J~l noJ5n~tJle:JB n'Bb\l\oU'U'VB.:J1'VlJ'U ~.:J11V1l:lJ'UB~:;vllVl'ulV1b tI'U 

ri11-r'\JBb61f1I'l';jB'U~lnB~~moJe:Ji';jBn"861 (peroxyl, ROO) (Burton and Traber, 1990) 'Ue:Jn~lnl1bl'll:lJ'U 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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B (tocopherol) b b ~~bm:IJ'U"Il (ascorbic acid) ~~Vh~l'U~'nJn'U 1~tJb(911:IJ'U"Il~~1V1l~1~~b~'UB~(91BlJbbn 

m~l;j~1'VIll'l'vhB~ bUB~~B n'B~ (tocopherol peroxyl) ~d:l~~l nnl~vhUDn~tJl~~Vl 'h~b(;n:IJ'UB nUB~l;j~ 
bUB~~Bn'B~ (ROO) bu~ tJ'U~un~u1udJ'U tocopherol ~?!llJl~f1vh~1'U1~ (Frankel et 01., 1998) 

4. ?!l~U~~ nBU~'UB~nUl-.1'UU~ ?!llJl~mju a-.1 nl~Vh~l'U'VB-.1 bB'Ul"IJii~ b~ -.1Uf)fl~ tJ1B'UlJ~B?!~~
6.J , " 

(enzyme inhibition) b'li'U '\filmb'UB tJ ~ flVi'B'U 1'\fIl~bbb'VI 'UU'U 1U~llJ~'UB~ ?!llJl~mju a -.1bB'Ul"IJii ~V1B'B 
~b'U?! (l ipoxygenase) l~tJ?!llJl~m'ih~unu1BBB'U'UB-.1bVl~n~-.1b{j'UlY'!bb '\fIl m(91B~ (cofactor) ~~U~~~'VI6m'V1 
'1JB-.1nl~vh~1'U'1JB'lbB'U1"1lii~'ln~l l (Puerta, 1999) 

5. ?!l~flb~'VI1~~~ (Metal chelators) b'li'U ?!l~eJmn'U~ln?!lVl~ltJ~nnl~ (Ulva pertusa) ~ 

Y'!Bmb~'U ~ln?!lVl~ltJ~tl1(911~ (Laminaria japonicus ) (Wang et ai., 2008; Oi et 01 ., 2006) vhVll:hVi 

b{j'U?!l~fl b~'VI1~Vl~ ~'l~~vl1Vlih~ ~Ubb~~ bbtJ nl~Vl ~ ~ b~ tJl.uB-.11'U.rrW?\B'U nl~ bn~ t OH) b.u1m~llJ111'U 

lY'!~-.1?!{l-.11ViB ~ ~'U~U?!l~U ~~nBU b~'lsilB'U 1~Vl~~'l1~?!llJl~f1vl1Vlih~ b~'lUnn~ tJ1nl~ bn~ B'UlJ~B?!~~1~ 
~ ~ ~ ~~ 

2.3 611Vl~ltJ'Vl~bG'l 

?!lVl~ltJ 'VI ~b6'1'1J'Ul~1VlL1J (Macroalgae) ?!lVl~ltJ'VI~b6'1~~b{j'U~'U~'U~l ~'ll~ih~uu~ln 1u bb6'1~~~UU 
nl~~l b~ tJ-.1t11 bb6'1~?!l~BlVl1~~bbVf~~-.1 81?1tJ nl~~~'lilJ1~tJ15nl~ bb vd (osmosis) ?!lVl~l tJ 'Vl~ b6'1'1J'Ul~1Vl ru 

" v 

?!lm~f1~lbb'Un1~ 3 n~lJ l~bbn ?!lVl~l tJ ~bb~'l (Red algae) ?!lVl~ltJ~b~tJd (Green algae) bb~~?!lVl~l tJ ~ 

t11 1'l 1~ (Brow n algae) ?!lVl~lmb~~~n~lJ:lJY'!lllJ bb(91n~1'ln'U(911lJ'UU(y\'V8'l~-.1Y'!11'1~ ?!lVl~ltJbi~~~n~lJ:lJm~ 
tl1m1silu~~ltJ'U'\n~Vl6'11 1'J ~U bb ~JU ~-.1 nl~1·ih{j'UBlVl1~1(Y\ tJm'll(y\I'JlJ'U~~ bb6'1~~l'Il b~8'l~1 n?!lVl~ltJ:lJ Y'! rul'll 

" , q 

'VI1'lBlVl1~?I'l ~-.1 bbVl~-.1'VB'l bb ~i51(91 b (911:IJ'U m(y\B~m 'U m~1'ViT'U bb~~ ~'U '1 'UB n~lndtJ'ltl1mHu~~ltJ'Uu"q I 

bb~ ~1 'U~U bb UU'VB-.1?!l~?! n(Y\ ~-.1:lJ Y'!ru ?!lJU~ ~ 1'l '1 lJ1 nm I'J 6'11 ~U ~~ n BU ~1 n?!lVl ~1 I'J 'VI ~ b6'1 (Bioactive 
" q I 

compound) 1~-rUnl~tJBlJ-ru:h:lJf)ru?!lJU~~~'U~1'U(;)1'l1 R1'Ub~mbUY'!Vib~tJ b~81l-r?! R1'Unl~eJm?!u 6'1(Y\ 

m1lJ~'Ul~{:4(91 'lil I'J ?!6'11I'J~ lJ b~B(y\ R1'U?!l~nB lJ ~b~'l (Kim et 01., 2008; Chew et ai., 2008; Li et ai., 
" 

2007 ; Nahas et 01., 2007; Yuan et ai., 2005) bb~~b?!~lJ?!{l-.1f1:IJAlJn'U (Chiu et 01., 2008) 'UBn~lnu:lJ" , 
~'VI~1'Unl~R1'U8~l;j6'1B?!~~ (Biglari et 01., 2008; Yesilyurt et 01., 2008; Nagai and Yukimoto, 2003) 

?!l~U~~n8U~ln?!lVl~ltJ'VI~b6'11~bbn bb"IJ'UVl'U bbB?!1'I1bb"ll'UVl'U bbY'!hVi'UBI'J~ m(y\~'Utl~n '\fIlmb'UBtJ~ flVl'B'U 

l'\f1l~bbb'VI'Uu'U lmllJ~'UB~ (bromo phenols) eJmbl'U (ulvan) ?!1~U~~nBuv1B~~'UB~ 1'U?!lVl~1I'J~ 

t11m~~~f1m~tJnl1 1'\fIl6'1bbb'VI'UU'U 1(Y\ tJ'V1uu~~mru 5-15 bUB~b~'U~'VB-.1t11bbVi'l?!lVl~ltJ ~l'U1'U?!lVl~ltJ~ 
" 

bb(Y\-.1 ~~f1 m~ tJ nl1 1 U ~llJ~'U86'1 ~'l?!1~~'l n~ll:lJu'VIU1YI1 'U nl~UB'l n'UbY'! bb6'1~~(y\fIll~ bY'! ~tJ~8Bn'B b(Y\-rr'U
" 

(Burtin, 2003) 6'11 ~~1~~1 n?!lVl ~1 I'J'UB n~l n:lJ m 1lJ bb(91n ~1'l n'U 1'1 1lJ 'UU~ 'Vv'l?!lVl ~1 I'J 15nl~?! n (Y\ bb6'1~'UU(y\ 
'1Jv'l?!l~mm'Unl~?!n~~~vl11VIl~?!l~?!n(Y\~:lJY'!ru?!lJ~bbl'ln~l'ln'U ((911~1'l~ 1)

q 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

http:tJl.uB-.11
http:1BBB'U'UB-.1b
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Palmaria palmata Inor~anic Yuan et al., 

solvent (OH·) 2005 

-tJ'U a-:J nl'~bn(;l~U(;l biJ eJ{ 

eJeJn~b(;l-rru 

Euehema sulfate Inor~anic Ganesan et ai., 

kappaphycus ~alactose solvent 
e 

(DPPH ), (OH·) 2007 

Graeilaria edulis 

Aeanthophora 

spieifera 

Polys iphonia bromophenols Inor~anic Li et al., 2007 

ureeolata solvent anti-inflammatory 

Hijikia jusiformis 

Sargassum sp. 

S. kjellamanianum 

S. riggoldianum 

fucoxanthin 

pholotannins 

In or~a nic 

solvent 

Inor~anic 

solvent 

allU nl'~bn(;leJUJJ"f1
, '\J 

'1liJbiJeJ{eJeJn1'1l1ll (0e-2), 
-alIUnl'~ bn(;l eJUJJ"f1 

, '\J 

'I1iJbiJeJ~eJeJn1'1l1ll (0 e -2), 
-tJ'U ~-:J nl'~ bn (;l~U(;l biJeJ~ 
eJeJn~b(;l-rru 

-m-~alu nlJ"Vh-:JIU'UeJ-:J, 

beJ'U1'1liibeJ6'I 'YlJ"IUb'V'leJ~ 

Yan et al., 1999 

Nakai et 01., 

2006 

bJ"6'I 

- alIUbb'UA'i1b~tJ 

Sargassum sp. Hot water DPPH, Yan~thon~ et 
e­

(Son~khla: Thailand) extract OH al., 2009 

Turbinaria eonoides scaven~in~ activity of Boonchum et 
e-

O 2 al., 2011 

- anti-lipid 

peroxidation 

- reducin~ power 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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Ecklonia stonifero, phlorotannins Inor~anic -1ii'l'\'Hl'WlJf1~?\'J~ , " DPPH, Kuda et ai., 

Ecklonia kurome solvent 
e­

(0 2)' ferrous­ 2007 
v 

reducin~, bbf1~l'll'W 

bb'UAVib~CJ antibacterial 

(E. coli, Pseudomonas 

aeruginosa, 

Stophylococcus 

aureus) 

Lominaria japonica ~alactose 

fucoidan 

I nor~anic 

solvent 

-lii'l'WB'WlJf1"1l'LkJ B~
'" , 

BBn1"1l1ii (0e) bbf1~ 

Wan~ 

2008 

et al., 

Iii'l'WB'WlJf11eJ(91'JB n<ilf1 , " 
e 

( OH) 
o v d d .:>J 

-VllVl'WlVl\.D'W ?\l'JAbf1Vl 

lf1V1~ 

Caulerpa rocemosa 	 sulfate Hot water -lii'l'WlJ.:r?\ (antiviral) Ghosh et aI., 
polysaccharide 2004 

Ulva pertuso ulvan Inor~anic -lii'l'WB'WlJf1"1l'LktJB~ , " , Oi et al., 2006 

solvent BBn1"1l1ii(0 e-2),B~1;lf11eJ 
~ e "" 

(91'JBn"llf1(HO ),?\l'JAbf1Vl 

lf1V1~ 

~lVl.:r'Ul.b~ bVl f'11 WJ ~'Jl tJ'Il'W nl'J~m~lu~m ru~ 'WB~n bbf1~filA"n:I.J?\llJl 'Jfl1'W nl'J(9)n~'U B'WlJf1 , " 
~?\ 'J~'lJ B'I?\lVl~l tJVl~ bf1~ bb vd m~ ~ l tJ'U~ bd ru 'lJl tJ~'1Vl~ bf1.nlA11ii'1'lB'W ~ l'l'lJB'IU 'J~ bVl f'11 Vl CJ ~'l (11l 'Jl'l ~ 2 

(yan~thon~ et al., 2009) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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LJ1:wlru~'Utl~n Antioxidant activity 1(50 (mg/mU 
JI d '" (m~ tannic~t.!,VlbntJ '1J'U ~ 6'11 'VI ~1 tI OPPH OH O 2 

acid/100 ~ dried~rH)fJ1'l 
sample) 

Graci/oria tenuistJpitoto \J~~lU 
Caulerpa mocrophyso~~61 1,874.51 ±..12114 61.68 LO.51 39.39 LO.38 NA 

'U 

\J~~lU Ulva loctuCQ 7,528.71 L35470 12.63 LO.41 14.47 LO.72 NA 

~,:j'Um Sargassum sp. 25,984.75 ±321.59 1.18 LO.04 6.36 LOOO NA 

OPPH 1,1 - diphenyl-2-picryl-hydrazyl 

1(50 = concentrations that inhibit oxidation by 50% 

OH Hydroxyl ion 

O2 Superoxide 

NA NO activ ity 

, d 0 '3"l 
~1 'VI ';11 t1'Vl 'U 1:lJ1 1"1 n'l?J1 

Brochytrichia quoyi ~lVI':htJ~b~crmn:lJJlb~'U Yi'm\mllwltl'Un61:lJ bnmJn61:lJ'Vl1tl~LJ~1,:jhJ bbt1'UmJ 
f1~lCJfl,:j'1J'Ul\i1~l,:j '1 n'U ~l:lhtltJtl'U :Wnbn1~~~tltlntJ ntl'Ui1'Ub'U()1J1~'UJl61,:j 'U1 nru'1l:lJ'U'U1'U~i1'U'Vl1mb 'Ul 

1 I 'V , 

LJ~nl1,:j~1'U1'Vl'lJ (Lewmanomont and Ogawa, 1995) 

Brochytrichia quoyi 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

http:25,984.75
http:7,528.71
http:1,874.51
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Dietyo to eil/olate ?!1'Vl~l tJ~Lh91'1 Gl VlGl ti'?!bb~'U (.JImU'U'V'IJJ bb 'U'U'l:W 'iU ~1'HU'UbbC1U 1'1 ~l tJ ~U';J'U , " 
'UelU:W'Vl'UlJJ bbGl~UGlltJ?!(i11A'lJJ'Ubb(9)mb'U'U'lbbuuri ~mnl~&1(i1eltJnuh(i1~'U nel'U~'Ub'U(9)JI~'ULlIGl'l 

, "" 

... 

'i .., 

Dietyota eil/olate 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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Podino minor ?llVl~ltJ~~lVll(1 VI?I~mb~b'u'Wd'\.JVYV1 'U'El'lJiJl'WiJdlntiV1 b nl::;~m~ru::;btJ'Ud'\.Jf1'"W iJ?I 
" " 

1vn:l~'W1 iJf1J 1:l.J Vl'Wl 2 ~'W'U'El'l b'(J(1~ ~l~l'W~l'liJ fl dlU~'W '\.J'W ~l ~l'WU'WiJ'U'Wb.u'W bb 'WllA'l'U'Wl'W n'lJ'U'El'lJ 
" 

'U 'El'lVl(1~?I iJ'ElltJ::; ~'lJVY'W (56 tJ'W bb 'WJ ~ b.u:l.J bVl'U 'Elbb'Wl'U'W'I'1 nbb'WJ VI(1~?I~~l Vll(1'El:l.J b~ tJJVl1ml1(fJl(1 'El:l.J bVl~ 'El'l, , 

" 
~'W'lJ'Wbb'Wl~'W 'lJ5nru'lhu'Wth(1'l 

Podino minor 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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" " " 
Sorgossum binderi 61lVl~l(J~l.h'n{;l Vl{;l~61iJ~n'l8ru~~VliJm.J'W'lJ-rr'Ll61'l iJ~l'Ll~ln~lVl~'UEJ~~nl~~'l 

'U 

\91~'l~u'Ll~tJtbtJ 611\91thtJ'Vl~'lm~mJn~1~~(J'UVl~tl'lJ~'lJ~~ iJ~t1'Ll~lY'1'Ll~nm'l61'l61(i1tJ~~:lJlru 3 :iJ{;l~~lJ \91 ~ tJll 
'U 'IJ , 'V 'U ~ 

tJ~::;:lJlru 1 ~'Il'LlWi~lJ \91~ l ~(J:W~~'lJ'Ll'l~~~n (primary brach) ~~\91ntltln,nn611\91u~U'Lll'l1~ mtl'UtJ~::;:lJlru 6-8 

~~ 'lJ'Ll'l ~~'lJ'Ll'liJ~n'l8ru~~~'U'Ll~~ (J'U ~l'Llfl ~l(J1'U:W'lJ'Lll~1Vl~lhtJVl tln~'l ~~m hJ61lJlJl\91~ ~~'Ll~t1'Llnm'l1 'U1jJ-rr~ ~ ,\)'Ll
v'U 

:WfI~tJl \91611\91:lJl (cryptostoma) 'lJ'Lll~ ~~nm~,\)l(Jtl~~1~'l1~J ~'l{;llJ (vesicle) iJ'lJ'Lll(i1n{;llJVl~tl~LJ1'/J :W 2 

~'W Y'11wX'Ll ~~mn'Ll tllm::;~'Uvr'Ll~ (receptacle) :w~n'l8ru::;~~'U'Ll ~~{;l::;&Jnu~~U'Ll~n~cn 'U~~lru'lJtl'UiJ~n'l8ru~ 

~U'LlVlcJm~{;l::;flmn~~'Ll~~m1 Vl~m~\91mU'Ll~'lnl'Ll (No iraksa and Ajisaka, 2008) 

Sorgossum binderi 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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s. po{ycystum ?lIVl~ltJ~JlI?11~ ~~~?l:lJ~m~ru~lVl:lJmjY;'(j~'L!~--1 :lJ~~~?ll~'L!~Jl(>11(1rieJ'L!.uI--1 
bVl~eJ--1 :lJ~l'L!'jlmh\lj:r'll ~(91lnl~~--1 I?1 'j--1 b~'L!~tJ~...ltJ :lJ?l't(>1th~'L!'v1'j--1 m::;'lIeJ n~'L! 1 bl 'lJ 'L!--1~bb l?1 mll n?l1(>1ti:lJ 

~n~ru::;'lJ~'lJ'j::;lU'L!Vl'L!llJl~n1 mnlJltJ b'll~(91'lJeJ--1bb'lJ'L!--1eJ'L!;;'1'l1~ 2 'lJeJ--1bb~(1::;~'L!:lJ~n~ru~~lb(9ln~l--1n'L! 'lJeJ'lI 

(9)1 'L!'lI 'L!'lJ eJ--1l'lI (1(91:lJ ~n~ru::;A ~l tJ~ 'L! b~ eJ tJ :lJ b~'L!nm --11 'lI tJll ~'L! ri --1tJ ~ I tJ?l (91'lJ eJ--1l 'lI (1(91 bb (1::;:lJ A~tJ1 (>16'11 I?1m, 
n 'j::; ~ I tJ'lI 'L! b'll (1 (91 rl--1 (1 lJ:lJ 'jtJ ~1--1 ~n~ru::;~ bb (>1 n ~1--1 n'L!~ --1.fl I tJ1 'L! ~'L!Vl~--1 ~::;:lJ 'jtJ ~1--1 Vl (11 mb 'lI'lI A~I mtJ1 '1l 

" \J 'U 'U 

'lIl--1 A#--1'l1~ blru~l ~1'L!'L!eJ nbltJeJeJnb~'L! lbtJ'L!A ~1(JtJ n :lJ A~tJ1(>16'1l (>1 1J1'<1l1'L!l'L!him n rl--1~lJ:lJ~--1~ mJb~ (J161 Vl~eJ 
, 'J I 

b~'L!'1ieJ ?\~I--1'l1~blru bb'lJ'L!--1eJ'L!;;'1'l1~ 1 Vl~mb'lJ'L!--1eJ'L!;;'1'l1~ 2 eJl(Jl::;~'lI~'L!5 b'l'lY'1~bb(1::;b'Y'H"1l:lJmltJn~'L!n'L! b'l'lY'1~:lJ 
, 'U 'J 

~n~runU'L!bbvi--1n(1lJ tJlltJ'j::;mru 8 :W(1~ blJ l?1 'j bilm~tJ11 Vl~mU'L!~ b'Y'JY'1b:lJmU'L!bbvi--1n(1lJ'lI~ blDj~l'L!lA'L! 
bb(1::;~l'L!(9)I'L!'lI'L!rieJ'L!.uI--1lb'll'L! tJlltJ'j::;lJlru 4 :W(1~llJl?1'j 8~'jllJn'L!l~'L!'1ieJ ~1'L!'lJ8--1ll'lJ'L!--1eJ'L!Ii1'l1~ 1 6'1llJl'jrl

'U 

6'111 --1 6'1l(>1(1eJ'L! (stolon) eJ8n1tJ1(9)VlmtJ~Y'1'v11--1 (mlJ5 lb(1::;ml--1rl, 2555), 

s. po{ycystum 
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Turbinorio conoides U, Agardh) Kutzing C1l'Vl~ltJ~Jl(1)l~ Vi'~~C1b~'U~JJ lJbb'lJ'U'I'ill'Ul'UJJlf1bb(7]n 

~lf1bbn'U'Vltln ~l'UA~ltJ1'lJd')~eJ~'IJ'Ubb'lJW 1'lJlJtlm~ru~A~ltJltl1(;1 'lJeJ'IJ1'lJlJleJ tJ'VlanA~ltJVl'Ub~eJtJ'lJ'Ul~1'Vlru 
"" 

lJ f1~~JJ ~~eJ~ (;1I'1n~l'l ~l'U~I"1~l tJJlf1bf1ldj~bl~\lll1'1 'VV'IJ l~~ ru l~'IJ1(;1'IJ'U1'lJ~~'U 1'Ul 'lJ (7]Jl~'1 ~l?f~'IJ~ II ru 
v 

, '1J v ~ 

'lJltJ~\I~lJA~'UC1'1'IJ (Lewmanomont and Ogawa, 1995) 

Turbinorio conoides 
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d 
'U'Vl'Vl 3 

1&'1(i) Bumru bb6'l~15n1';i'Vl(i)6'lB\l, , 

3.1 	&'\1';ibfliJ 

&'\1';ibfliJ~l'lilu n1';i'Vl(i)6'lB\lbtJ'U'lJU(i)f1ruJl1~1bfl';i1~~ (analytical grade) Vi~mVi~'Ubvh, 

'" &'\1';ibfl~ 

L -Ascorbic acid 

Butylated hyd roxytoluene (BHT) 

1,1-Diphenyl-2-picrylhydrazyl (DPPH) 

Dipotassium hydrogen phosphate (K2 HPOa) 

Ethylene diamine tetraacetic acid disodium salt (EDTA) 

M.W. 

176.13 

220.13 

394.30 

174.18 

372.24 

Q.(U d Q 

'U';i~'Vl'Vl e.J6'l(;1 

May&Baker 

Sigma 

Merck 

Fluka 

Fluka 

I 

2-Deoxy-D-ri bose 134.13 Fluka 

Ferric chloride (FeCl3) 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 2 POa) 134.09 Fluka 

Riboflavin 376.40 Sigma 

Sodium chloride (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 

carboxylic acid) 

250.29 Aldrich 
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3.2 mJmru, 

Vl~t),U'l1"l11~\i1t!?f'l (Autoclave) ~t! ES315
" , 
bl"l~tl'll~f)l'.i~~n~t!bb?f'lit! Expert 96 

bl"l~tl'lvl1bbVf'l.rntJ1~l"Il1~b8t!bb~~~~~1f)lY'1 (Freeze dryer) it! Scanvac Coolsafe 110-4 Pro 

~bb'd -80 tl'lY'11b'l5 m~tJ?f (Ultra Low Temperature Freezer) 

bl"l~tl'ln~t!'.i~ bVlmbVf'l (Rotary evaporator it! SM-Series 'lJtl'l Buchi 

bl"l~eJ'I Vacum Pump it! V-700 'lJtl'l Buchi 

bl"l~tl'll~f)l'.i ~~n~t!bb?f'l (UV-VIS recording spectrophotometer) it! 8453 'U~';V1 Hewlett­

Packard, USA 

bl"l~tl'lVl~t!bVl~tJ'Ibb'U'U~'1b&\'~ (refrigerated bench-top centrifuge) it! S804R 'lJtl'l Eppendorf, 

Germany 

bl"l~tl'l'li'l 4 vl1 bbVl'l1'1~t! 10 'lJtl'l Mettler, Switzerland, 
bl"l~tl'll~ pH (pH meter) it! PHM61 'lJtl'l Radiometer, Denmark 

bl"l~tl'l n1t!?f1'.i~~m tJ (magnetic sti rrer) it! PC-410 'lJtl'l Corning, USA 

b l"l~tl'l ~?f~?f1'.imtJ (vortex mixer) ~t! K-SSO-GE 'lJtl'l Scientific Industries, USA, 

e)l'll"ll'U~~~ruVlJJil (water-bath) it! SS40-D 'lJtl'l Grant, England 


c::l <u I I 

3.3.1 nl'Hfl'U(?)lflt'J1'lmVl'a1t'J 

bn'U all tl 81'1 ?f1Vl~1 tJV1 ~ b~'lJt!l ~1 Vlru'llln'lJrl tJ ~'1V1 ~ b~'lJtl'l~'1Vll~'lJ~y.J '.i eJ1 bJltltJ~Vll 'U~ b 1 ru'lJ1 tJVl1~ 
v , 

U mm all tl 81 '1611 Vl~l tJV1 ~ b~~ bn'U '.i l'U '.il ~1~'Il~C1 nib U'I b tJ t! 2 ~lt! ~l tlbb '.i nb nm tJt! all tl 81'1 bb Vf 'I 
" 

(herbarium specimens) b~tl1111tJ~lbbt!fl'lJ'W~.rntJ1 t!Vltl'ltJ nU~f)l'.ibb~~~lt!~6'1tl'l'll~C1 mn'U1 t!tlruVlJlil - 4dJ ~, ~ 

tl'lY'11b~mVl~tJ~1tJ?fn~~tl1tJ 

3.3.2 fl1'ab(?)~ tJ~ m'a~ nlil~lfl mVl ~ltJ'V1::bn 

~ltl81'l?flVl~ltJV1~b~~n~1'lvl11"l11~?f~m~~hCJJ1~~ n1~1il~'1~1'l1 ~ bf)l~~~ (epiphy) e1'11 VfbbVf'l 

~tlruVlJlilVftl'l bb~~111m'U~1Vl~~ b8tJ~ Vl~'1"iJ1n0t!111?f1Vl~lCJ~'U~~~ bB tJ~bb~lm?fn~?fn~~lCJ?fl'.i~~m CJ 2 , " 
'lJ'W~ fitl J1 bb~~btlVlmbtl~nmm~ b~tJHi?f1Vl~ l CJ 10 n-r~~tlJ1Vl~mtlVlmbtl~ntleJtl~ 500 il~~~Vl'.i f)l'.i 

?fn~~htJJ1\?l1~15f)l'.i'lJtl'l Yangthong et al. (2012) ?f1'.i~~mCJ~11?1'1l1nf)l'.i?fn~~htJJ1'll~C1fln'.itl'l~1t!~1
" 

mtl'l'lJt!l~ 200 1~I"I'.itl'W vl11VfbbVf'l1?11CJI"I11m8'W (freeze drying) ~lVl-r'Uf)l'.i?fn~l?1lmtlVlmbtl~fltleJtl~ torr 

btlVlmbtl~fltleJtl~ 35 btJtl~ b</l'W1'1 ~'1btJ'W~~Vli\'ru~vt'W1J1'W"iJ1n~'1Vlllil'lJ~~'.i torr15 Maceration btJ'Wbl~l 30, 
1'W Vl~'1'1l1 n0t!111m n'.itl'll?1l CJ ~1 n'.itl'l'lJ'W1~ 200 h A'.itl'W bb~:::'.i~ bVltJ~lvl1~~m tJtltl nl?1lml"l~tl'l rotary 

evaporator 
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", 
Vllu~~lru"v'le:J~vh..!BrlJ1":ltJ15nl'~'lJe:J-:J Velioglu et of. (1998) '1i-:J~lbu'Unl'~~-:Ju l1l?ll~?ln(i1 

?llVl ~lmbl'1rl:;'1Ju(i1~1J1~l n nl~?I n(i1~ bb(91 n I'1l-:J n'U'1h-:J~'U m b(91~ CJ~ b tJ'U?ll ~rl:;mCJfIlllJ b -UlJ-U'U 5 :lJrl ~ n -r~I'1e:J 
:lJrl~~(91~ ~lm1'U'Ul?ll~rl:;mCJ'lJB-:J?ll~?ln(i1?1lVl~lCJu~mru 100 1lJ1I'n~(91~ mb~~?ll~rl:;mCJ Folin­

Ciocalteu reagent (u~:;ne:J'U1i11CJ 1:9 'lJe:J-:J Folin-Ciocalteu reagent: Jlni'U) u~m(91~ 0.75 :lJrl~~(91~ 
f,J?I ~1,xl'ihn'U ~-:JH~e:JruVlfl:lJ,xe:J-:J'Ul'U 5 'UlVl rie:J'U~:;b~~1'1lb~CJlJAl4'Ue:Jb'U(91 (u~:;ne:J'U1i11CJ 1:9 'lJe:J-:J1'1lb~CJlJ 

q " 

Al4'Ue:Jb'U(91:Jlni'U) 0.75 :lJrl~~(91~ f,J?I~1,xb-Uln'U ~-:JH~e:JruVlfl:lJ~e:J-:J'Ul'U 90 'UlVi ~lml'UlllmlV1Alnl~ , " 
~(i1n~'Ubb?l-:JVlflll~CJllA~'U 725 'Ul1'UblJm bViCJ'Un'U blank ~-:J1oiiJlbb'V1'U?ll~?ln(i1 Vllu~mru polyphenol 

1'U?ll~?lnV11(i1mu~CJ'U bVi CJ'UAl~1(i111i1n'U ml~m(91~\il'U~-:J b(91~CJ~~ln?ll~rl:;m CJ tannic acid Vi~:;~'UAlllJ
'" 

c!v.co. <V I 

3.3.4 n1 'a'V!V16'1B'U (l'V! 5 (911'U B'4~61Bm~'lJB\jm'HI nV1'ill nmVI''alti 
.[1.1 • 

3.3.4.1 n1~'V1V1?1e:J'U(]'V15(91l'Ue:J'4~rl DPPH 

e


'V1V1?1e:J'UAll~?lllJl~tl1'Unl~~n~'UB'U~rl DPPH 'lJe:J-:)?ll~?ln(i1 (91l~15nl~'lJe:J-:) Hutadilok­, " 
Towatana et 01. (2006) 1(i1CJlll?ll~?lnV1u~m(91~ 0.5 :lJrl~~(91~ mb~~?ll~rl:;mCJ 0.2 mM DPPH 1'Ub~51 

'Ue:Jrl u~~lm 1 :lJrl~~(91~ f,J?I~1~boiiln'U Vli(-:J~lnt1'U~-:)1n'U~iJV1 ru e:JruVlfl:lJ~v-:) 'Ul'U 30 'UlVi bbrl:;l1l1ulV1 , " 
Alnl~V1V1n~'Ubb?l-:)~fIll~tJllA~'U 518 'Ul1'U blJ(91~ bU~CJ'UbVlCJ'Un'U'lJ(i1f1l'UA~~-:J1~Jlni'UbbVl'U ?ll~?lnV1 1V1CJ 

" , q 

% scavenging = [(A control - A sample) / A control. J X 100 

A control 

" , 

~lntr'Ul'h'UlruVllAl ICso (Alflll~b-U~-U'U'lJv-:)?ll~?lnV1Vimm~tI~n~'Uv'U~rl DPPH 1J1 50 %) , " 

~lnml~~:;Vlll-:) % scavenging n'UfIll~b-UlJ-U'U'lJv-:)?l l ~?lnV1 


3 .3.4.2 nl~'V1V1?1e:J'U(]'V1E~l'Uv'4l;jrl1tJmBn'8rl (OH e) 


~V1bbUrl-:)~ln15nl~~~:;'U1(i1CJ Hutadilok-Towatana et al. (2006) 1(i1tJ'lhVlrle:JV1'V1(i1rlv-:)mm~~
, , 

?ll~rl:;mCJ'lJv\j?ll~?lnV1~iJAll~b-UlJ-U'Ul'1l-:)n'U u~m(91~ 67 1~1m~(91~ Vli(-:)~ln0'Ub~lJ?ll'm:;mCJ 30 mM 

KH2 P04 /KOH, pH 7.4 U~m(91~134 1lJ1A~~(91~, 17 m M deoxyribose U~lJl(91~671~1A';i~(91~, 34 mM 

H20 2 U~lJl(91~ 33 1~1A~~(91~, 1.2 mM EDTA u~m(91~ 33 1lJ1m~(91~, 300 IJM FeCl u~m(91~ 67 

1~1A~~(91~ bbrl~ 600 IJM ascorbic acid u~m(91~ 671~1m~mrl-:)1u(91llJfll~'U f..J?I~1,xb-Uln'U ~ln0'U1jlm 
UlJ (incubate) 1'Ue)l-:)Al'UA~vruVlfl:lJ (water bath) ~ 37 v-:)Alb'llm'llCJ?I btJ'Umn 1 .rr11~\j mllb~~ 1 %

,,' " 
(w/v) TBA 1'U 50 mM NaOH u~m(91~ 333 1~1A~~(91~ f,J?I~1~b-uln'Uri e:J'U lll~lUlJl'1v~vruVlfl:lJ 80 e:J-:)Al , " 
b'llm'llCJ?I 'Ul'U 20 'UlVi Vli(-:)~ln~-:)1~b8'U t1llJll(i1Alnl~V1V1n~'Ubb?l-:)~fIll~CJllA~'U 532 'U11'Ub~(PI~

" bU~tJ'UbViCJ'Un'U'lJV1f1l'Ufl~~-:)iJbbl'1 reagent bvh0'U bbrl~'IJ(i1 sample blank '1i-:Ju~:;ne:J'U1i11CJ?ll~?ln(i1n'U 
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reagent (?l1~"1 tJnbl'U deoxyribose b(;1tJl.;r'l!(i)A1UfllJ~hJ~ deoxyribose e:J~Jhmu'U blank thollVll(i) 

MlJlrll'UlruVilbLJe:J4b~'\.J(,1n1')\?ln~ue:J'UlJG1 OH \lln6'1(?l')
'" " 

% scavenging == [ A control - (A sample - A sampleblank) / A control J X 100 

A control 

A sample 

A sample blank= 

\llm!'Urll'UlruViIAI 1(50 (A1AlllJb-iilJ-ii'U'1Je:J~6'11,)6'1n(i)~?lllJ1,)1l~n~Umi~G1 OH· Hi 50 %) \lIn 

mlvh~Vlrh~ % scavenging nUmllJboVlJoV'U'1Je:J~6'11,)6'1n(i) 

3.3.4.3 nI,)'Vl(i)6'1e:JU~'Vlta11'Ue:J1i~G1~LJbLJe:J4e:Je:Jn1'1fii (02.- ) 

e:J1l'1tJ15n1,)'1Je:J~ Bayer and Fridovich (198 7) ~(i)bbLJG1~b(i)tJ H utadilok-Towatana et 01. 

(2006) b(i) tJthm,)6'1n(i)bb~G1~'lJiJ(i)lJl b(?l~ tJlJ b U 'U6'11,)G1~m tJAlllJ boVlJoV'U ~1~"1 n'U1'UblJ'51 'Ue:JG1 LJ~lJl(?l') 20 

1lJbA')~(?l') bbihe-J6'1lJnU6'11,)G1~mtJe-J6'1lJ'1Je:J~ 9.9 mM L-methionine, 1.72 mM NBT, 1% (WN) Triton X­

100 bbG1~17 iJM riboflavin l'U 50 mK2 HP04 pH 7.8 LJ~lJlm 1 iJr1~~(?l') VI~~"illmie:J~1i11mb6'1~ 

(illuminate) \llnVl~e:J(i)yj~e:Jm')m'1f'U(1) (fluorescent lamp) AlllJboVlJ 40 1(?l(1) '\.J1'U 7 'U1Vl 'l111LJ1(i)rh 

n1')(i)(i)n~'Ubb6'1~~AlllJ tJ11A~'U 560 'Ul b 'UblJ (!1 ') bLJ~ tJUbVltJU nU'lJ(i)m'\JAlJ'Il~l~Jln~'Ubb 'Vl'U?ll ')6'1 n(i) bbG1~'lJ(i)
'U , 'I: ., 

sample blank ~~?ll,)?ln(i)nU reagent ~1~"1 tJnbl'U riboflavin b(i)tJHfmu~lJ~1lJ b~lJ riboflavin ~~1LJ 

bU'U blank 'l11Al~1(i)1Ii1lJlrll'UlruVilbLJe:J~b~'U(1)nI,)\?ln~ue:J'UlJG1 O2.- "illn6'1(?l')
'" " 

"illn'!'Urll'UlruViIAI 1(50 (AlmllJb-iilJoV'U'1Je:J~6'11,)6'1n(i)~?lllJl,)fl~n~Ue:J1i~~ O2.- Hi 50 %) "illn 

mT\,~,)~VI':h~ % scavenging nUmllJboVlJoV'U'1Je:J~6'11,)6'1n(i) 

3.4. n1'J:':hrl'Jl~~olie:JlJ~'Vll'l r;1~~ 
'U 

'Vl(i)?I e:JUAI A 11lJ bb (?l n ~1 ~ '1J e:J~ nI,) e:J e:Jn f1'Vl t a;l'U e:J'UlJ G1 ~ 6'1') ~ '1J e:J~6'11,) 6'1 n (i) \l1 n 6'11 VI ~1 tJ'Vl ~ b~ b(i) tJ 15 nI,)
01 , " 

lbf1')I~v1A1AlllJbbLJ')LJ,)1'U1i11tJ15 ANOVA ~,)~~UAlllJb~mj''U 95 % \lln'!'U'l111LJlbf1')I~v1mllJbb(?ln~l~ 
'Vll~6'1~~b(i)tJ15 Duncan's New multiple range Test (Duncan, 1955) 

% scavenging == [ A control - (A sample - A sample blank) / A control] X 100 

A control 

A sample == 

A sample blank == 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



4.1 'tfhJ1ruYh..!B~f111i18';jd:W 

~61~ln n1';jVlIi161tl':l'd~'\.j'"ll 6'1116'1n(i")J1~ln6'1l'vd18Vl n61~-1 6 '1JDli1ihJ~:lJ1 ru9fj'\.w~ n lli1tJYl:lJ:lJ1 nnll6'111 
.., 

6'1n(i") 6tlVlm6 tl61 n tl~tl~ 6'1116'1 n(i")111~1 n6'11'V1~1 tJ T urbinaria conoides ~hJ~:lJ1ru9fj'\...!tl~ nl(i")ml:lJ:lJ1n~6'11i1, 
';Itl-1f1-1:lJ16~'\...!6'1116'1n(i")J1~ln6'11'V1~ltJ Sargassum binderi, S polycystum, Padina minor, Dictyota 

ciliolate 66f1::; Brochytrichia quoyi ~lwhJ6'1116'1n(i")6tlVlm6tlflntl~tl~~Ull6'11'V1~ltJ Turbinaria conoides 

~hJ~:lJ1ru9fj'\...!tl~nl(i")tJ1d:lJ:lJ1n~~(i")6'1i'\...!n'\...! 1tl-1f1-1:lJ16~'\...!6'1116'1n(i")~ln6'11'V1~ltJ S, polycystum, Dictyota 

ciliolate, Padina sp, 66f1::; Brochytrichia quoyi (~-11'l1';11-1~ 1) 

Standard curve of tannic acid 

y = 2,3362x 
2,5E 

c R2 = 0.99 
Ll) 
N 2 
I"­
..... 
cu 
Q) 

1.5 
u 
C 
cu 1

..0 

0 
V1 

..0 0,5 
cu 

0 
0 1 1.20,2 0.4 0.6 0.8 

amount of tannic acid (m~/ml) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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(?)l,;) l~~ 1 '\.J~m ruvhJ€I ~ n1~ tJ ,;)llJ ~lmll ';)?l n 111''Jl n?llVl~l tJV1:::; b61~ ?ln~all mll bb61:::; b€IVl6lbb €I 61 n€l5€1 ~~l n 

?llVl~ltJV1:::; b61'lJ'Ul~1Vlru'lJ€I~-D~Vl'1~'lJmn v , 

'\.J~mruV!'U€I~nl~mllJ (mg TAE/g extract) 

Brochytrichio quoyi 

Dictyoto cilioloto 

Turbinorio conoides 

Podino minor 

50rgossum polycystum 

50rgossum binderi 

a 
137.30 ± 2.33 

b 
280.59 ± 1.67 

f 
732.36 ± 11.84 

c 
366.63 ± 9.91 

d 
512.67 ± 4.62 

e 
568.08 ± 15.83 

a 
51.55 ± 3.36 

b
142.66 ± 11.44 

d 
265.62 ± 0.81 

a 
67.14 ± 2.39 

c 
158.54 ± 0.74 

NO 

Al bi::l ~ tJ1'U?l~lJ Jl~lJ\9l15n1j';) b Vlil €I'U n'U nl nu 1:Jil rllllJbb(?) n ~l ~V1l~?l ~~~';):::;v1U AlllJ b~mj''U 9 5 b'\.J tl~ b~'Uvl 
(p>0.05) 

NO: Not determined 

.::!V .£;). 

4.2 q'V15(1)l'UeJ'4~;;lelii1'a~ 
~'iJ • 

4.2.1 q'V15(1)l'UeJ'WlJ~ DPPH 
, 'U 

nl,;)V1~?l€lUAlllJ?llm,;)fl1'Unl,;)v1n-DU€l'UlJ61 OPPH· 1'U?ll,;)fl:::;mtJ ll11tJ€ll?1tJVI~nnl,;) Atl b~€1 
, 'U 

€I'UlJ61 OPPf/ 1'U?ll';)61:::;mtJ~:Wl~1al-rUBbflrl(?),;)€I'U~ln?ll,;)?ln~?llVl~ltJ ~:::;nmm~'W?ll';)'\.J';):::;n€lU OPPH ~ , " 
b?l~tJ,;)~'U bbfl:::;1:WlJ~:Jl~bVllJ€I'UnUtl'UlJfl OPPH· vh1Vl(?),;)1~l~mllJ?llm,;)fl1 'Unl,;) v1n{)U€I'UlJ61 OPPH· 'lJ€I~ 

~ 'V Ii '\J 

?ll ,;)?ln~~l n?llVl~l tJ1al ~l n Al nl';)~~n~'Ubb?l~'lJ €I~?ll';)61:::; mtJ DP PH· ~61 ~61~ c..mnl ,;)V1I11?l€lU fl'Vl'BrXl'U€I'UlJ 61
'\I 0 I , 'V 

DPPH • 1'U?ll VI~l tJ'Vl:::; b61 'V'Iu'h ?ll';)?l n ~Jl~l n?llVl~l tJV1 ~ b61 3 '1JU ~il rllllJ?lllJ l ';) fl1 'Unl,;) v1n{)u €I'UlJ 61 , " 
OPPH· 1albbn ?ll,;)?ln~~ln?llVl~ltJ Turb inorio conoides, 5. binderi, 5. po{ycystum l~tJlJAl IC 50 A€I 

2.64 ± 0.01, 2.95 + 0.02 bb61~ 3.252 + 0.03 ~~ilrllllJbb(l)n~l~V1l~?l~~m.h~illTmh·rf\J (p<0.05) 

1'U'lJ ru:::;~?ll ,;)?lnl11b€lVl6lbb€lfl n€l5€1~~l n?llVl~l tJ'Vl :::; b 61~~ 6 '1JU~ 1:JlJ rl lllJ?llm';) fl1'U nl,;)v1U -DU €I'UlJ 61 OPPH· , " 
~ d d 

(~~(?)l,;)l~'Vl 2 bbfl:::;m'V'l'Vl 2) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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Turbinorio conoides 

100 ­
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c 
'00 
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> 
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o 
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Sorgossum polycystum 

100 

on 80 
c 

'00
ai 60 

'" ~ 
> 

40 
cf. 

20 

o 
o 2.5 5 7.5 10 

cone (mo/'ml) 

Sorgossum binderi 
100 

on 80 
c 
'00
ai 60 

'" ~ 
> 

40 
cf. 

20 

o 
o 2.5 5 7.5 10 

cone (m~/ml) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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4.2.2 fJ'Vl~~hum.J:U61'(fb'\.JEdflElnl'(fli1 (02 e)
''\J '\J 

nl':i'VlVi?!B'U f1dl:U?!l:Ul'HilUnl11'1 n ';)'UB'lWfl'llb uB'hrE) n 1'1l 1i11'U?!11fl~m tJ m~tJVI~n nl1 fiB b~B 
'\J \J 

riboflavin C1n n1~~'U(Xlmb?!'1~~?!1:ul1C1~'U~hflfwI1B'U~nn methionine bb~l bU~tJ'UlA1-:J?!~1 '1bU'U 
\J , 

semiquinone ~-:J~~1VlB bfl A1?11B'UI?lB1 U 8-:JBBn6/lb ~'U (°2) bU~tJ'UbU'UB'U:Ufl'llbU B4BB n 1'1l1'1 bb~llU~ii\l'll 
'\J '\J 

(reduce) NBT ~1J~bVl~B'IbU~tJ'UbU'U?!11 formazan m1J~:Jl-:J1'UV1?!Vi lViml:U?!1:ul1C1'VB-:J?!11?!nhl'Unl1, 

I'1n';)'UB'U:Ufl'llbuB4BBn1'1l1'11~~lnnl18'U~'1nl1bU~tJ'U~'VB-:J NBT ~lnf.,Jflnl1~m~1~'U"h ?!11?!nViJl~ln 
''\J \J 

?!lVl~ltJ'Vl~bfl 3 'li'WVi1Jml:U?!1:ul1C11'Unl1~n-';)'UB'Ulifl O 2e - Hibbn Turbinorio conoides, S. binderi, S. 
, \J 

poiycystum lVitJ1JflllCso fiB 9.64 ± 0.00, 16.80 ± 0.01 bbfl~ 7.94 ± 0.00 ~'11Jf1dlll bbl?1nl?ll'l'Vll'l?! ~~ 
mh-:J1J-umh-lt\j (p<0.05) 1'U'Vru~~?!11?!nVibBVlfl bbBflnmm~~l n6'!lVl~ltJ'Vl ~ bfl~-:J 6 'li'WVi 1:JiJfnlll?!1:ul1C1 

1'Unl1~'U-';)'UB'Ulifl O 2e- (~'11?1111-:J~ 2 bbfl~m~~ 3) 
, \J 

4.2.3 fJ'Vl~tfll'UEl~~611e1~'H)n~61 (OH 
e

) 


nl1'Vl~?!B'U mlll?!1:ul1C11 'Unl11'1 n-.;)'U B'UlIfl'llb UB4B B n 1'1lVi1'U?!11fl~fll tJ mP1tJVI~n nl1 fiB b~B 

''\J '\J 

Jll?11fl deoxyribose C1nvllmtJl~tJunn1tJlm)n6/lb~'1r'U'VB-:JB'Ulifl OH 
e ~bnVi~lnunn1tJl Fenton ~~1J 

'U d.J ~ \} ~ 

?!11U1~ nB'Ue)fl ~1eJ'1'1 (aldehydes) bn~~'U ~-:J rl11~l~1~ 'U1U?!11U 1~ nB'U b:U-:J<i1€l'U~'1lll~'V€l-:J TBARS 
'\J \J 

(thiobarbituric acid reactive substances) 1'1'1I1'U~-:J?!1:ul1(l'lh15~-:Jn~11:ulH<tI 11~?!€l'U~9,1t'V€l-:J?!11?!nVi 
l~VitJVi~lnfll nl1ViVin~'Ubb6'1.:j~'li 1l ~~6'1Vifl.:j ~lnf.,Jflnl1~ m'1l'V~'Ull ?!11?!n~Jl~ln?!lVl11tJ'Vl ~bfl 3 'li'W~1J 

" \J \J 
e

f1dlll?!1:ul1C11'Unl1~n-.;)'Um.~~fl OH l~bbn Turbinorio conoides, 5. poiycystum , S. binderi lVitJ1Jfll 

ICso A€l 5.91 ± 0.02, 6.38 ± 0.03 bbfl~ 16.34 ± 0.02 ~'1:ijAll ll bb \?1 n l?ll'l'Vll.:j?!~~€l~l'l1J-Um·hr1t\j 

(p<0.05) 1'W'V ru~~?!11?!nVi b€lVlmbBfl n €leJ'€l~~l n?!lVl~l tJ'Vl~ bfl~.:j 6 'li'WVi 1:J1Jmlll?!l:ul1C11'Unl1~'U ~'U 
e 

€l'Ulifl OH - (l'1-:Jrl111.:j~ 2 bbfl~m~~ 4) 
, \J 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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1(50 

OPPH Superoxide Hydroxyl 

BHA 

Trolox 

Tannin 

0.02 ± 0.02 

0.24 ± 0.04 

0.44 ± 0.01 
.., 

th 

Brochytrichia quayi NA NO NO 

Dictyata cilio /ata NA NO NO 

Turbinaria canaides 2.64 ± 0.01 
a 

9.64 ± 0.00 
b 

5.91 ± 0.02 
a 

Padina minor NA NO NO 

5argassum 3. 252 ± 0.03 
c 

16.80 ± 0.01 
c 

6.38 ± 0.03 
b 

po/ycystum 

5argassum binderi 2.95 ± 0.02 
b 

7.94 ± 0.00 
a 

16.34 ± 0.02 
c 

Brochytrichia quoyi NA NO NO 

Dictyota cilio /ata NA NO NO 

T urbinaria conoides NA NO NO 

Padina minor NA NO NO 

5argassum NA NO NO 

polycystum 

5argassum binderi NA NO NO 

Al bu~tJ1tl6W1:lJn~il~J5n~'H '\t\ileJ'untlnlnU hlil AJ1:lJbb(?1n(9h'lVll'l?!~i1i~'j~~Ufnl:lJ b~mj'tl 95 bU1J1b~tlii 
(p>0.05) 

NA: No activity, NO: Not determined 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



d 
UVlVl 5 

(Kuda et 01., 2005; Yuan et aI., 2005; Zubia et 01., 2008; Iwai, 2008; Chew et 01., 2008; 

Yangthons et 01., 2009; Boonchum et 01., 2011) 15nl'J6'ln(i1~bb\i1n\9h.:J 6'll'JbAil~bb\i1nl'il.:Jvh-il'h.Jnl'J 
6'ln(i1 ~tl:w:i.:J ~i;l~tl'tJ'J~~Vl5[nVf\.ij~tl ~Vl'B'IJ tl.:J6'll'J6'I n(i1~ bb\i1 nl'i l.:J n'U nl'Jli6'll'JbAilVl~tlWlrl'vlli;l ~m tJ B'UVl~f.j1 'U 

nl'J6'ln(i1~mJ?l'l ~i;l~tlWll~6'ln(i11(i1 tJl'1'J'I 'lJtl.:J b~tJ"Illnnl'J6'I n(i1~.:J ~i;li;lU~tl6'\[il~ bb l(i1~mJ ~~\i1i1ruo/i~1I?i'tll"llil
\J 

n l 'J \i1 n Al.:J 'IJ tl '16'1 l 'J bAil rJl.:J J'U n l 'J b~ tl nli WIl6'l n (i1 ~ ~ 'I ~ i;l n 'J ~ Vl U U tl tJ ~ 6'1 (i1 bb i;l ~ 'lJ i;l tl (i1 i1tJ I'i tl oJf'l WIl ~ 6'1 n (i1
, \J 

6'\.n l ~ bb l (i1 ~ tl:lJ bb i;l ~ ~ ~ \i1 i1 ru o/i ~.:J il All:lJ ti l6'l 'U1"Il "Ill n n l 'J Vl (i1i;l tl 'I Af.:J -d~ '16'1 'U1"Il ~ n ~ l n l 'Jli J l bb i;l ~ 
btlVl i;l bbtli;l n tl u tl~l 'U nl'J6'I n(i16'1lVl ~ l tJ btlVli;l bb tli;l n tl utl ~Yllibu'U ~ ~ \i1 i1 ru o/iYl6'll:lJl'JfI 'U ~1i1 fl11?i' ~ ~ \91bb i;l ~ 
-.;]l VI til tJ1'UVitl'l~'U ~'1V1l(i1'U:lJ~'J 6'll'J6'I n(i1"1ll n6'llVl~l tJVl~ bi;l~'16'1 n(i1l?i'ltJJl bbi;l~ btlVli;l bbtli;l ntl5tl~ bU'U6'll 'J6'\ nVl~, 
ilm'J:lJ15nl'J~~\i1~'lJi;l tl(i1i1tJoJf.:J~tl6'lm~ bbd(i1~tl:lJ bbi;l~nl 'Jth1'lJli'lJ'J~ltJ'UtJ ~i;l"lll n nl'J~n~lfl f'l-d~'Ullm'J 
6'\ n(i1 "Ill nmVl ~ltJVl~ bi;lVl n'UtI(i1~6'\l'J6'\nVll?i'l tJJlil'lJ~:lJlruYJ'Utl~ nl(i1 tJ'Jl:lJ6'I.:J nll6'\l 'J6'I n (i1 "Ill n btlVli;l bbtli;l n tl utl~ 

, \J 

b~tl'l"lll n6'\l'J'lJ'J~ n tluYJ'Utl~ nm:lJ l'Jfli;l~m tJJl11?i' 6'\l'J'lJ'J~ ntl'UYJ'Utl ~ nilAll:lJ~:lJ~'U5n'U f)Vl'Bnl'J~h'U tl'U:lJi;l01 , \J 

B6'I'J~(Yangthong et 01., 20 14) b~tl'l"lllnmA'J'I?!~l'l~'lJ'J~ntl'Ul?i'l tJlf1'J'I?!~l.:J~bUm'ltl~b:lJl~n bbi;l~ilVl~ 
bb Vl'U~ bu'UVllJ15(i1'J tl n~ tl ~l.:JUtltJ 1 VllJ vh1,x?!l:lJl'Jfll,xB b~ n \i1 'J tl'Ubbrltl ~\i1 tl:lJ Vl ~tll:lJ bi;l ni;l~il Bb~ n \i1'J tl'U1lJ 

\J \J , 

b u'U ri VI~tl~ b1tJ nll tl'U:lJi;l B?!'J~11?i' 'lil tJ tJ'U 8'1Vl~tl ~tl\;h'U'lJ nr~~ tJl tltl n68bVli'U ?!l 'J'lJ 'J~ n tluYJ'Utl~ n m ~ ~YJ 
'U ~ 'U d..J 

'Utli;l bU'U ~l'U'lJ'J~ntlUVl~n'IJ tl'l b:lJ bb Vl'Utl1mlVJ ~ tJiJJJ (seconda ry metabolites) 1'Uy;' 'U ~(i1 bu'U6'\l'J~h'U tl11~i;l 

B?!'J~~~'U:lJl n1'U5'J 'J:lJ'Ul~ l(i1 tJ~'U~.:J bb~6'\l'J~m:lJ bi;l ni;l tl ~l'l~l tJ1'lJ "Il'Uf1'1m'J~mfl'J 'I ?!~l'll:lJ 6i;l n i;l~.n'U<iftl'U, , 
~l VI~'U1'U?! lVl ~l tJVl ~ bi;l ?!lVl ~l tJ ~Jl \i1li;lil'lJ~:lJl ru?!l 'J'lJ 'J~ ntluYJ'U tl~ n?!'1 nll ?!lVl~l tJ ~ bb(i1'1 bbi;l ~ ~ b~ tJ'";)

\J 

(Matajun e t al ., 2008) "Illnnl'JVl(i1i;ltl'lflf.:J-d?!lVl~ltJoJf'l 6 'UtI(i1~fin~lbU'U6'\lVl~ltJ~Jl\i1li;l 5 'UtI(i1 bb;;'l~ 
?!lVl~ltJ~b~tJlbbn:lJJlb~'U 1 'UtI(i1Atl 8. quayi ~'Ull?!lVl~ltJ~Jl\i1li;loJf.:J 5 'UtI(i1 il'lJ~:lJlruv~'Utl~ml:lJ~'1nll 
?!lVl~ltJ 8. quoyi lVltJ6'\lVl~ltJ T. eonoides il'lJ~:lJlru?!l'J'lJ}~ntl'UYJ'Utl~n~'1~~(i1 ~.:J?!tl(i1A~tl'ln'U 
nl'Jfin~l'IJtl'l Kumar et 01. (2008) 'JltJ'Il'Ull?!l'J?!nVl'l1l"llln?!lVl~ltJ T. conoides il'lJ~:lJlru 

m'J'lJ'J~ntl'UYJ'Utl~n~'1~~(i1 Atl 49.16 mg GAE/g extract bbi;l~nl'J~n~l'IJtl'l Dev i et 01. (2011) 'JltJ.:Jl'U 

ll?!l'J?!n(i1b:lJ5l'Utli;l"llln?!lVl~ltJ T. eonoides il'lJ~:lJlru?!l'J'lJ'J~ntl'UYJ'Utl~n?!'1~?!(i1 Atl 1.23 + 0.173 mg 
v v v 'U,-

GAElS extract "Illnnl'J~n~lfl~.:JiJ 6'\l'J?!n(i1l?i'ltJ'l1lbbi;l~btlVlmbtli;lntleJ'tl~'lJtl'l6'\lVl~ltJ T. conoides il 

'lJ~:lJlru?!l'J'lJ'J~ntl'UYJ'Utl~n?!'1~?!(i1 bb~l'il.:J"Illnnl'J~n~l'IJtl.:J Parthlban et 01. (2013) 'JltJ'Il'Ull6'll'J?!n(i1
\J , 

l?i'l tJ tl~681\i1'Ubbi;l~ btl5l'Utli;l'IJtl'l6'\lVl~l tJ ~ietyoto diehotoma il'lJ~:lJlru?!l'J'lJ 'J~ ntluv~'Utl~ n6'\'1 nll?!l'J?!nVl 
\J 

T. ornata 6'\l'J?! n(i1V1~tll'1lVlli;l~m tJ~1'i l.:Jn'U ~tl:lJ?l'l~i;l ~tl'lJ~:lJlru6'll'J'lJ'J~ ntl'UYJ 'Utl~ n~~l'l n'U ?!l'J?! nVl 

"Illn?!lVl~ltJ~Jl\i1li;ll'U~'lJ'lJtl'l?!l'J?!n(i1~tl'U Hot water extract "Illn6'llVl~ltJ 5. hemiphy{(um il'lJ~:lJlruYJ 
'Utl~ml:lJAtl 0.240 ms/m l (Hwang et al., 2010) 6(l'll'1lnll?!l'J?!n(i1"1lln6'\lVl~ltJ S. binderi bbi;l~ S. 

v v 

polyeystum "Illnnl'JVl(i1i;ltl'lfl~'1iJ ?!lVl~lmbiJ?!~i;l (senus) b~tJln'Ubb~~l.:J'UtI(i1 (species) nil'lJ~:lJlru 

?!l'J'lJ'J~n tluYJ'U tl~ n l'il'l n'U 
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m llJ?f 1:lJl 1 fl1 'W nl1~n:iJ'U el'\.JlJ61 DP PH e b'U'W15 nl1'Vl~'J~1-ii1 'Wnl1 l'11l 'J?fCl'U nVlt nl1 all 'WCl 'WlJ 61 
~ '\J <J I ~ '\J 

B?f1:;'VCl'J?f11?f n~ 1~tJnVlBnl1all'WCl'WlJ61 DPPH e ijrll1lJ~lJi'W5n'UU~:IJlru?f11LJ1:; nmJ~l'W~n1'W?f11?fnl?l01 , 'IJ 

'Jl n?fl'Vl11tJ~Jl~l61 'Vru~hjijmllJ~lJi'W5n'W1'W?fl 'Vl 11 tJ~bbl?l'J Gracilaria tenuistipitata bb61~?fl'Vl11tJ~ 
b~tJ1 Caulerpa micraphysa bb61~ Ulva lactuca (Yangthong et 01. , 2014) ~'Jn'~lJ?f11~'Vll'Vl~11'Wnl1 
ClCl n ~Vltnl 'i all'W Cl'4~61B?f 'i ~hi1J1ij?f11U1:; nCl'U1N 'WCl ~m vhJ'W ?f 11?f n~Jl'Jl n?fl'Vl11 tJ~Jlm61all 'WCl'4~ 61 

B?f1:;1J1~nl1?f11?fn~'Jlmu'Bl'WCl61 (Farvin et al., 2010) ?f11?fn~Jl'Jln?fl'Vl1ltJ~Jl~l61 5argassum sp. 

bb61:;?fl'Vl1ltJ~bb~'J Porphyra vietnamensis ?fllJI1f1cJ'U e'JCl'4~61 DPPH 1J1~nl1?f11?fn~'J1 mlJ'Bl'WCl611'W 
v I V V v 

?fl'Vl11tJ~'Jn~11V('J 2 '(ju~ (Yangthong et 01., 2014) '5'J?fCl~rl~Cl'Jn'Unl1~n'trlrl~'JU ?f11?fn~'l11'Jln 

?fl'Vl11tJ T conoides, 5. polycystum bb61:; 5. binder ?fl:lJl1f1cJ'Je'JCl'4~61 DPPH 1J1~nl1?fl1?fn~'Jln 
bClVl61bbCl61nmm~ ?f11?fn~'Jln?fl'Vl11tJ?f1?l b'li'W ?fl1?fnI?lJl'Jln?fl'Vl11tJ 5. plagiophyllum ijU'i:;~Vl5I'll~ 
1'Wnl'iall'WCl'4~61 DPPH ~lnl1'Jlnnl1VlI?l61Cl'Jrlf'J~ 11?1tJijY;1l 1(50 ~Cl 4.8 ± 0.3 'Vru:;~u1:;~Vl5I'll~1'Wnl1 
all'WCl'WlJ61 O 2e- 1n~bAtJ'Jn'U?fl1?fnl?l'Jln?fl'Vl11tJ 5. binderi bb~iju1~~Vl5I'll~?f'Jnl1?fl'i?fnl?l'Jln?fl'Vl11tJ

''IJ 'IJ 

5. polycystum 'Jlnnl1Vl~61Cl'Jrlf'J~ 11?1tJijY;1l 1(50 ~Cl 7.0 ± 0.2 bb61~;;11'Vl~'UU'i:;~Vl5I'll~1'Wnl1all'W 
Cl'4~61 OH 

e
- ?f11?fn~Jl'Jln?fl'Vl1ltJ 5. plagiophyllum iju1~~Vl5I'll~1'Wnl1all'WCl'4~61 OH 

e
- ~nl1?fl1 

?fn~'Jln?fl'Vl11V 5. binderi bb61~ 5. polycystum nl1Vl~61Cl'Jrlf'J~ 11?1vijfh 1(50 ~Cl 4.6 ± 0.4 (Suresh 

et al., 2012) '(jU~'VCl'J?fl'Vl11tJ ~~nl61 ?fI'll~~'W~~~I'Jn'W ~h'VlI61:;mvB'WVl~cJ~Hi1'Wnl'i?fnl?lbb61:;15nl1 
?f n I?I ~'J(;,J61 ~ Cl ~ Vl BVll'J~lI'll~'VCl'J?f 1'Vl11 t.J~ bbl'1 n~I'J n'W ~ '1 nl1 ~n'trl ~ VlB'Vl~ClU 1~ ~Vl5I'll~ ~'J n ~ll'WCl n'Jl n 

oiJCl~ 61 'J I n nl1Vl~?fCl'U1 'W'Vl61Cl ~ bUll (in vitro) I'll tJ1 'WVI Cl 'JU DD~ nl1 bb~l rll1ij nl1fl1 n'trlVl 1?161 Cl '1 'J ~ '11'W 

~'Jij~l~ (in vivo) b~Cl 'J'J1 n~VlB'\Jl'J Cl ~I'Jm'J b~lJU'i~~Vl5I'll~ b~ClCl ~1'Wn611n1l'JnltJ'VCl'J~'Jjj~1~ 
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o 

'U'VlVi 6 

£;l'aU e.J6'ln1'a'Vl ~m)..:J bb6'l~.umm.'!€l bb 't..!~, 

< 'v 

';j)lnnl~~mn n9fl5nl~~h'UeJ'U~ ~'lJeJ-:J~l'\1l~ll'J9fl::; b~Vi~nAJ11 ml1bb~::; beJ~~ bbeJ ~nmm~ ~U11
01 , " 

6.1 ~l~~nA';j)ln~l'\1l~l l'J9fl::; b~9fln'1Jl1A~~nAJ11I'JlJl~u~mru~'UeJ~nlAtJ~1:W~-:Jn11~1~~nA';j)1 n , " 
I d (l.J v c:::o. ~ 

m'\ll~l tJ9fl::: b~9fl~ nAAltJ beJ9fl~ bbeJ~ nmm~ 

6.2 6'll~~nA';j)ln~l'\1l~ltJ9fl:::b{;j 3 '1Jl1A~~nAJ11I'JlJl1J1bbri m'\ll~ltJ T conoides, 5. binderi, 5. 

Po(ycystum ~rnl~~lm~bl1 'U nl~~n~ueJ'U:W{;j DPPH' 1'U'lJru:::~~l ~~nA';j)ln6'l1'\1l~ltJ9fl::: b~~6'lnAJ11tJ 
, <IJ 

beJ~mbeJ{;j nmm~9fln'1Jl1Ahi~iJml:W~lm~bl1'Unl~~n~ueJ'U:W~ D PPH' 
, '<IJ 

6.3 6'll~~n~';j)ln~l'\1l~ltJ9fl::;b~ 3 '1Jl1~~~nAJ11tJt111J1bbri ~l'\1l~ltJ T conoides, 5. binderi, 5. 

Polycystum ~Al1:W~1:Wl~bl1'Un1~~n~ueJ'U~{;j'1JU bUeJ4eJeJn1'1J(i) O 2'. 1 'U'lJru::;~~l~~n~';j)l n~l'\1l~lt.JVl ::: b{;j~
'<IJ <IJ 

~n~J11meJ~mbeJ{;jnmm~VJn'1Jl1~1:w~~rnl~~lm~bl1'Un1~~n~ueJ~~{;j~U bUeJ4eJeJn1'1J(i) O 2'. 

6.4 ~l~~nA';j)ln~l'\1l~ltJ9fl:::b~ 3 '1Jl1A~~n~J11tJt111J1bbri ~l'\1l~ltJ T conoides, 5. po(ycystum , 

5. binderi ~ml~~lm~bl1'Unl~~n~ueJ'U:W{;jeJ'U~~1~~~eJn6V{;j oH··1'U'lJru::;~6'll~~nA';j)ln~1'\1l~ltJ9fl::;b~~
~ 'U , 'U 

~n~J11 meJ~mbeJ~ n eJ~eJ~9fl n'1Jl1A1:w~iJA11:W6'l1~1~bl1'Unl~~n~ueJ'U~~1eJ~~ em6VfI OH·· 
, '<IJ 

6.5 6'll~~n~';j)ln6'l1'\1l~ltJ T conoides ~u~mruYl'UeJ~nl~tJJ1:W6'l-:J~~~ bb{;j:::~n9fl~n1~~h'Utl'U:W~
'U '\ 0 I 'I. 'U 

DPPH', O '. bb{;j::; OH·· ~Vi~~2 , 

" 'lJm~'Umb'U::; 

';j)ln~{;jnl~~m~n 6'll'\1l~ltJ T conoides bU'U6'll'\1l~l tJ ~iJu~mru~'Utl~nl~tJJ1:W~-:J~6'I~bb~:::iJn9fl~ 
'" 0 I 

nl~lii'l'UeJ'U:W{;j DPPH', O 2'. bbfl::: OH·· ~~6'1~ bbI'i6'l1'\1l~ltJ'1Jl1A~-:Jmhl1:wl1l'J~u~lJlA b'\ll~tl'Ub'll'U 6'll'\1l~l(J 5. 
'<IJ , 

po(ycystum bb{;j::; 5. binderi (?)-:JJ'U J11tJU~:::~9fl5Jl1~'lJtl-:J~9fl~nl~~1'Utl~~~Vi~n11 ~-:JA1~~nl~~m~nl~tJ 
b~:W b~:W~-:J~U bb UUnl~111m'\ll~1 tJ'1Jl1~(?)-:Jn~11m1-rru~:::ltJ'1JU 

" 
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