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Abstract 

The 20 wild edible mushrooms were extracts by hexane, ethyl acetate and ethanol. The crude 

extracts were studied for their antioxidant activity using DPPH radical scavenging activity, ABTS radical 

cation scavenging and reducing antioxidant power (FRAP) respectively were perfonned. The total 

phenolic content was measured by Folin-Ciocalteu method using standard vitamin C and Trolox as 

positive control. The highest antioxidant value by DPPH assay were found in Astraeus hygrometricus 

(PeTS) Morgan to be 50.27±O.88 in ethanol extract, whereas the highest antioxidant activity ABTS assay 

were 57.61±O.71 % for Russula mairei Sing in ethanol extract. For the reducing antioxidant power 

(FRAP) to conftnn antioxidant activity, the highest value was found in Alpova tappei Fogel. (FRAP value 

=1558.20 mg L-ascorbic equivalent) (FRAP value =1470.97 mg). The total phenolic measurement was in 

good correlation with that of DPPH assay, and was 10.53 mg tannic acid equivalent per gram of crude 

extract. 
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U'YI'YI 2 

2.1 6U1Hlilfl''J:::: (Free radical) .... 
'D'4lJeliln''J:::: (Radical11~fl free radical) 11lJ1fJfi~ n'l'JcJt~iiilt~fHll'JflU~luii~fl~'1U 

1 ~ 'J 'D'U 'IJ 'D ~ 'D:::: 'fl 'DlJ 11 ~'D IlJ W Qel hw '1 l1'fI 1 1 mh fity fl11 n'U cJt ~ ii 'D fl fl9f t 'ilU1llU UUV fl m~ fi fl 

Hydroxyl radical, Superoxide Uel:::: Oxides 'IJ'D~ Nitrogen 

I ~WtJfl~n'1'J 1mhtltfl~~U I ~fJtJ~flj fJ1 '1 14 ~1~ fl1fJ'D~lt~1 JJfl!fl~!1]UtJ ~flj fJ1 \1 fll '!fUel:::: 

• oj"" '1 'jJ ~ I ~ I III ,,~ = 
'J 1~ fl1fJ fl'il:::: m ::::1111 Ufl1 Hl1U fl'4lJelfl n''J:::: u~m 'J1~fl1fJ m 11 n'lHJ'4lJelfln''J:::: 'il1flil1fJUflfllJ1 fl 

!flU 1 tJ ~lfle;'~!'liU lfi'i"m1fl'IJ'U1Ufl1'JtJ'J ::::ml11'D1111'J t'liu flU d1~!d'Dff~1~lhhutJ'J ::::fl'D'U'IJ'D~ 
l'IJJJU J:!~ fl1'J ihJ1JJU'YIfl~'D1111'J~Qru 11 fJiJJ:!~"llJ1 i~~ fl 11~fl'il1 fl~~u1~ ~'D lJ 1'1iU Itn'~'Dl'Yi\?lvcJt~ii 
i"~ih)el'fl'J111 l'DW\?I (Ultraviolet) fl1'JU~i"~ff (Radiation) f~fft~flc; (X-ray) U'Dfl'il1fltlv~fl1'illfi'f11 
'il1fllJelYl'lol t'liu fl"JU1J11~ nl9f'il1flri'D 1mfffJHIUU~ ti'ln'u!mhtliimflfl':h fI11lJn'lm'Jtl'IJ'D~'J::::'U'U 
n'U 'fi'114 'D'4lJel il n''J:::: i 14 ~ 1~fl1/J 11 ~fliUil11::::~ ~lU 114 n'l'J 'fi'114 fl'4lJel iln''J:::: i 14 ~1~ fl1fJel~ el~ 1'1iU 

~J:! ~'D1~ ~'il:::: Vi 1il1'iJ n'1'J 'D'4lJel~ n''J::::Uel:::: n'u~ lui 'Ii'D'4lJ el ~n''J ::::!'liu 1 ~1~ 'J 1'ilUttJ 'D{'D'D fl 19f~ 
..,g ~ .<::!I. ~ 0' I Q.I l' Q'

(Hydrogen peroxide) 9f~lJ'D'Vfl9f!'IlUtIJUUUCJflf11~!'lfUflU l~fJ)llJ!)fJfll1 Reactive oxygen species 

(R0 S) lJ 1fl !fl 14 1 tJ n'f) i l1'tfl ~ tl14 \?I ) 1 fJ 1~ 'D '4lJ el Vn') :::: ~ lJ 1fl tfl 14 1 tJ 'il:::: t1] 14 E14 \?I ) 1 U ~ fl 1 'IJ JJ14 

(1~fJ!1l'Vl1:::: low density lipoprotein) ltJ'J~u 11ti1Un'1)'Wu~m)lJ DNA uCl::::fI1{1111~tm\?l vhil1' 
t~lJE'fl)l fl1)!~fJ'l~'Dfl1'H1]u hfl11f11fJ'lfW~ hfl~ri1fitytw::::iiflnflfl'lolltlUmfl Mun 1)fl11Clfl~ 
'" "" oj w 'i oj = '" 1 0

W'D~\?I11 (Atherosclerosis) !W::::U'IJ'l'fl1 ~)fllJ::::t)'l111~'IIU~ Alzheimer's disease 11)'D )flfll1lJ'il1 

1~€llJ (Alzheimer) hfl1'\1~t)'5fl!(;l''U (Rheumatism) hflfl')UWn I1JU~'W (http://variety.phuketin

dex.comlhealth) ~1'DV1'l'IJfl~fl'UlJftVn'):::: ~'l'fl1)1~li 2.1 
q " 

http://variety.phuketin
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iJlHI1l0n)'~ '" '" .. 
ntyllf)ilW 

Radical Superoxide anion radical O2 
", 

Hydroxyl radical HO 

Perox ide radical ROO 

Peroxyl radical LOO 

Hydroperoxyl radical HOO 

Hydrogen radical H 

Methyl radical CH3 

Nitric oxide NO 

Nitrogen dioxide N02 

Alkyl radical R 

Alkoxyl radical RO 

Glutathiyl radical GS 

Non-radical Hydrogen peroxide ~02 

Ozone 0 3 

Singlet oxygen 10
2 

Peroxynitrite ONOO 

Lipid hydroperoxide LOOH 

1. 0 2"'(Superoxide) '(hU1JlfHfi~1l1f)iJtJf)cIfllllJ'lJil.:jf11t1'111tJ1fl1CJflJ 

2. HO" (Hydroxyl radical) !fi~1l1f)nfl11~~!~lJlHl'rill~.:j'ij~1j H20 2(Hydrogen peroxide) 

3. 	 ROO' (Peroxide radical) !fi~1l1f)nl'J1h::;f)tJ'lJW1f) peroxide J'lflJ HP2 (Hydrogen 

"" peroxide) l1)'tJ RO-OR (Alkyl peroxide) 

4 . NO'(Nitric oxide) l'f\J'lJfllf11~~!~lJ1J(l'riil 

5. ONOO' (Peroxynitrile) Jfi~'ijlf)f)1n11JfllJ'lJfl.:j Superoxide fl'lJ Nitric oxide 
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2.2 lI'Hrl-Jfhl'n~t)'H!ftt)ty1~ 

il'UlJi'lVff'l~ Ifl~1M 2111'l i$lwl." 

1. lfi~1l1nfl1(J''U911W'l fiilln~'illf)m'llv-llv-lmW'Uil'l~l'lmU !'l'U1'l11~lJllOfI11lJ'lfn l'illJ~ 
u " 

~ • t ~ 

'f1'lIl~u'lmfi~ !I~llil'UYiU'l i~!~1J 11l!~lJYi 'il'U~ ':l'rIJl1~mY11 !'lltJ'lv-l~llffn~l'U il'4\!i'lV ff'l~~'U 1J1 i$l 

2. !fl~1l1f)fl1(J'Uilfl fiillfifl1l1n~'l!!1fltl'illJ~l'tl'UVill 'H~il!fifllJi'l.f111~ 1'lf'U 1l1nU1CJJ1UlJi'l'l 

ffn lfllJ ';'1 ff1J1'l mil '1 "I i'l"l ~'l1J1'ltlV1'l~1'l mU~ff1lJntlv-l~'f1 ffn 9i'l'Uel'U lJi'lfl ff'l~'$1m lJtl'U fi'U." 

1'If'U tJ'4\!i'lVff'l~~1~~lU~q'~ ~il iB~'liln9i" (Hydroxyl) il11lyh h1'ln~lJ~l~ '1 i$l ~l'lmU~v-lft'f1ffn 

~tl n~91lhlil'U (Glutathione) ~'UlJ1l!fii'U (http://mbccenter.net.www.readyplanet.com /_tpsI4/ 

marticle.php?id=87321) 

-G'tJ~ ih~~1J'UtJ'l ROS '1'U~l'lf11U~lUm~lJv-li'l1itJ~l'lmU ~l1tJdl'lI'lf'U 

- 'lf1ui'U m ~1J 1'U fll'll 'il~tyl~1J l'f1'UtJ.:I~ 1.:1 fllU I 'If'U 19f,,~'UtJ.:I9itJlJ i m tJu~'ildjn1'l ff~1.:1 

Q.d '1!11~ i 1 !II iHydrogen peroxide l'VitJ 'If'il1JtJ~'f1illJ tJ !tJfl'UI'U1 Thyroglobulin 'Um~1J1'Ufll'l 

~ " ff'llml~'H Thyroxine 

!II _I':: _ I " 
- m::;~'Unn!ui'lU'Uuui'l'l'UtJ'll9fi'li'l 

- 'lf1u''Um~1J1'Um'lQiJ~lJfi'U'UtJ.:I~1'lmtJ 1'If'U Macrophages Ui'l~ Neutrophil 'il:::ijnnff~l'l 

ROS l~tJ'1~fh,)~!4tJv~'UVI~61Jwrij~ l~um:::1J1'Um'l Phagocytosis 

-G'illiYv iJ'l~~U'\Jil.:l ROS i:u'h:jmvff':ll!"dJ~H'l91tn\:jmv i1il~H!'Ii'U 
---- " 

'tll'11'ln~fffl11::;fI11lJlfI~ U~'illnm'ltltJn9il~i''U (Oxidative stress) 
, 

'l1Jn1'Um:::1J1'Uf11'lIv-llv-lmty'UtJ'l'll.:1mtJ 

'tllrl1U:Jf111Jlflni'l l'lf'U ItJ'l~'U i'Ull'U It,,::; DNA ltl'U~'U. 

http:http://mbccenter.net.www.readyplanet.com
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d 

fl1111lm tli't1l1flfll'j 

tltl fl~!~i''U 

1111l~mtl1filJ;'111J!~fl~ 

- "IlJ'U 

- hh~'U 1tl'U''lftJ 

-DNA 

"" <I ~ 
- 11"tli'tt;;ltli'tU'U.:J911 

- 5" '91I11tl{ 

<I"", ~ 

- ~l'jflUffU 

11Iu~u 

!ritl i 1.:J fl1 tI ! I<f lJ ff 1 'j tl ~ lJ ~ iiff 'j ~ .J.:J In ~ 111 fl fl 'j ~ lJ 1'U fl1 'j ~ 1.:J '1 fl1 tI '1 'U i 1.:J fl1 tI 11 j tl 'iJ 1fl 

11 'iJ ,)tI~'U '1 fl1 fl'U tl fli 1.:J fl1t1 i 'U1l~ lJ1fl! lJ1 mn'U!1l1l~111'1'I1'!n~ f-W fl'j ~l1lJ~tH9H'1 ~U~ ~!91~~1I<flJ 

fl11lJ I fftll11t1 ff .:Jf-l~~tl fll'j 111.:J1'U 'Utl.:Jtl1tl1~ i'U i Nflltl !'If'U 1 'j fllJ~d .:J (Cancer) h fll1 ~tl~ lTItl~ 

U~.:Jfl1 (Atherosclerosis) 1 'jfl5~ !91!lJtl{ (Alzheimer) liI'U~'U 

~,j~ 2.1 tl~l.JC'1iiff'j~1111l~n~tl1tllJ;'11lJl~QC'1 m~tl1'\.111'11'!91C'1~UC'1~tl1t11~IMflJm1lJ 


dYtll11t1 !n~!ilu 1'ifl~l.:J"l 


iI "" 2.5 ffl'jPl1Uf)'1fJ.:!l;HH"'j~ (Antioxidant) 
. '" 

ff1'J~1'Utl~lJ~iiff'J~ fltl llJ!nQC'1'Ut).:Jffl'Jllff1lJl'j\l')lJ tllJtl~lj~iJff'J ~!W~ff1lJ1'j \lO'lJO'.:J 

ll~m tl1tltl fl;!~iu 'Utl.:J IlJl~ QC'1ff1'jg'U'1 11< ll~mfl1tltlfl~!~i''U!1l'ULl iln~tl1!flii!~tl1Iiitl.:JfilJ fll'i 

U~ mll~ tI'U il!~ fl91'j V'U1) 1flffl'i l1it.:J! Ll O'.:J'fl1tltl fl;!~i' Ll iln~ tl1~.:J flci11 ff1lJ1'J\I i '11' f-lft91fifl! "l1ll1u 

..::::. di at. I d' at. _I QQat. 1 '0 <I 
'i:Yl'Hl~lJrl 'eH1''j ~ (Free radical) '11'1 'i:Yl'Hl11lJ rltl 'i:Y'i::m m'U'iJ~lfWI1JU f1'HJl~ f1 'IIULl:::: mrll fJ! 'IILlLl'UtJ'l 

" i 1.:J f1l tI ffl'i 1'11'U tl'\.Hl~iiff'J~ 1) ~!.,h~~Llfin~ til ~fll'li1l1ri1iM1t1fll 'j !oU'l,)lJ tllJ 'i:Y1'J tl~ lj~iiff'J ::::!W ~ 
" " 

O'lJ O'.:J Ll fin~ tl1tltl f1;!~i''U1~ tI~ fltl V fl;1 ~i' ~~U'U ffl'i ~l'U tl~ lJr:'1 il ff'j ~ i~o'tl!lI'U ~hHhi' tllYl 

!l'1tltlr:'1 (ThioI) fl'j~Utlfffltl{1)fl (Ascorbic acid) II~~ lVi~fj'Utl~ (PolyphenoI) 

III iI "" 2.6 fHl Iflfl1'jPl1UmnH1f)i:1''j~... 
ff1'J~1'Utl~l;j~ilff'J~ il'lJ ~~tl~l;jr:'1il ff'J~ l~tlfll'i '1 '11'l1jtlflJiil~fl91'j tl'U II ntl~ l;j~ilff'j~ 11~1 

1111'11'tJ fi n~ tl1~ fll 'lii'U q~ Iii tl'l 11 1fl ffl'i ~1'U V'4lJ~iiff'j:::: ii m llJfl '1~1~'1~'Ulrltl1111l fin~ fJltllJ 

"" 3J 3J "'" ""1' ~ "" ok 1 3J ""tll.J lJ~tl ff'J ~um ffl'i911'U tl'UlJr:'1Vff'j ~ 11'1 lJ flr:11t1llJ'U VUlJ~tlff'J~91tl 'l!'.:JflC'1 flfllHllUtlU llC'1tlff'J ~ 
q 'U q cu q 'U q 'U 
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l. q'VItiJtl'lA'Utl'4lq!"~ff';j~ 
SI 'jI. ~ 

Lrl';i ~l'Utl'4lJ"~ ff';j ~ fl~lJtJ 1)~iJtl'l A'U uhjil1lil~ tl'4lJi:l ~ff';j ~~'lll~ I~lJ~ 'U 1~VVU V'l 

hj'hrlil~tl'4lq!"~ff';j ~~I'Yf~v 'n.h il1ln'fltl'lHl(l~ff';j~ 1'If'U 1 ~1~';j(1)'UIUtl{tltlfl i'lffl (Hydrogen

peroxide) 1l"~f11'j~I"~1 m1~l'J';jl'U iH'U Lrl';i~l'Utl'4lq!"~Lr';j~ fl~ lJif1~1lnltl'Ul'lflfu,,~1U'j~'U i'U 

il'lf11V~~q'VIt¢i'l'Utl'4lJ(l~ff';j~ 1'If'U GSH CAT GPX 1~'U9i''U ~'lfflJf11';j 

CAT 
-----.. 2 ~O + O2 

GPxLOOH+2GSH -----=~"----.. LOH + Hp + OSSO 

" 
2. q'VI~nlll~tl'4lq!"~ff';j~ 

y y y 

Lr1';j 9i' l'U tl'4lJ"~ Lr ';j ~ fl ~lJU 1) ~ nl1l~ tl'4 ~,,~ Lr';j ~hw fl l';i VU V'l U B il~Ul ~ fl 1 'Ii;)'U 

dlJ¢I'U (Chain initial) 1l"~'I'hmuuBil~l'J1~fl 1'1ii'U,f'Ur~lJ~1'U1'UtJ'4lJ"~ff'j~ (Chain propagation) 

Lr 1';i i'U fl ~ lJ if i ~ II n1 m iJ 'U ii (Alpha-tocopherol) 1m ii 'U '11 (Ascorbic 

(Ubiquinone) 1If! hfilHJ{J~ (Carotenoid) lIil~yjm 11lH){J~ (Flavonoids) IiJ'U¢I'U (http: //www.thai

linic.com/antioxidant.html) 

v, 9J ..::::),

2.7 m 6tJl~tyT'iV1nHllPJ l;HHJ'j~ 

1V11iJufi (Alpha-tocopherol) 


1~ lii'Uth~'U Lrl'j~ "~mv''ULhnJ'U Yl1J iu-n'l$l'fl1 J'U 1'If'U YlUlJ1fl hJ.JllJU 1)lfl~tl flf11 r~tlV 

o cl~ clil ~ , "" "i: ~ iJ:Q.ICI'jlllJ"~H1V IlJM1'\tl11Yl~ U"~tl11'Yf"tl'l !I"~YlU 'UU'jlJ1W'UtlU 'U'UllJ'UlJ~Yl'j11 'UllJ'UlJ~fltlfl 

1l,,~.yj'b'iuftl~U1IfitJul'Jfl'ln1~ 1~lii'Uiill1.j'lI~'U 2 fl~lJ fttll'V11flv/':itl" (Tocopherol) II"~ 1'V11f!. . .
i\9l';j~lHli:l (Tocotrienol) 9f'HI::;Yl1J ';i1uv(;ll'h-l'V1 i I'lYlnli:l (Alpha-tocopherol) liJlJ~1filJq'VI~'\ttl'l 
"" '" d d dJ 1 " "" "" d. I 1 ~I 1"ltJ <f11'l1lJ'Utlm 'l'VIq'~ 'If.:j f!':i'lffn:j'\ttl'l1~llJlJtJlJ'j~fltJU~1V Itl 'lfTflHlV~ (Isoprenoid) Il"~ 1'ltl~ 'j 

• jJ jJ, • 

'" <9~ 1 "do "d~ " "" 1 ''''~ lJ111fl (Aromatic ring) 'If'l'VI'lLrtl'l m'lLr'jl.:j'U'VIll1'Ul'VII1J'ULrl';jl'lllHJ'4~i:ltlLr'j~ ~ULr1'U'VIllJ'U 

1'ltl~ hlJl~fl1)~ lulluAm)'4~"~Lr'j~u"~'lf1ui'Uf11'jiJtl'lA'U Peroxidation '\ttJ'lm~ i'\tiJ'U i:U~lJ~1 

tY1'U itll'1fYl'UtlUfl1)~'lf1uihil1l'1f"rl'llJlJlm'Uiifl11lJf!'l'VI'Ul9itluiiil~Ul Fatty acyl chain 'lJtl'l 

Polyunsaturated phospholipids fl(l ifl i'Uf11'jiJtl'lA'Uuiiil~Ul Peroxidation '\ttl'lflHli:U~lJ~11~'U~'l 

ff:iJf11'j 

LH+R L'+RH• 
L' + O • LOO2 

LOO • LOOH+L 

LOO LOOH+A• 

http://www.thai


8 

(AR: Vitamin E A: oxidized vitamin E) 

OH 

Alpha - tocopherol 

_I"" 't '" '" '" dluY! 2.2 I flHff~l-:]'IJtl-:]l'flllJlH) (Alpha-tocopherol) 

!rltlm~i 'IJU'U LbJ~mil flfHltlf)9I1 ~ci'~~Mtl'UlJClil ff~~tltlf) lJ 1 1l1mi'U ~ f)1'.i I~ lJtJtJ f)9I11l'U 
'" q '" 

l.ul1 D'111 i,r!1J~fJ'U I Dln'UIDtl{tJtJf) I "II~ UCl~IDtl{tltJf) I "II~\)~ I D'1'11D 5n~fJlflUm~ I'll U'U lli~lJ9il 

91tJ I D l'l1ill1 #ltJ'\H!Clilff'.i~tltlf)lJ1 ~-:]D5n~ fJl!lf ~lif~~ln~~'U~~~tJ fl'U I DlrtJfJ"l U91 t1'1M1fl~fl1J 
I~ lJ l'flllJ'Ufl CI-:] ID,}U flU tllH!CI~ ff'.i ~ U~l~.:J!D~fJ'UdJ'U ffl~ ~ I lilt/'U -eJU 'fI '.il fJ91 tl!"IICI~ 

'" '" '" lf11lJ'U"lI (Ascorbic acid) 
o 0" 

1'f11lJ'U9hn'U1~niJ'U11'YlulJ1fli'Ur·ml:UYi~'.immfJ1 1'lf'U fflJ lJ~'U11lJ~'IJllJlltJlJ Inmi''U 

UCI~'Utlfl1l1flifiJ-:]'Ylu1'U ih IfJ lJ~!.utH'VIfl' 'Yl~ f)'I1 fJlf1l1Cl~ Nfl '1Jl:jjfJl1'flliJ'U9it1J'Uff1J~~q'VI~~h'li 
tJdNUH~-:]l'l11,r~q'VItl1J'Uffl'.i~1'UtJlH!Clilff~~~~~CI~tJ Redox potential 'lJtJ-:]11-:]f)1fJ lrltJm~ 

<f"," "'"1iJ ,,~ """1 't <f dj
!ltlfffltl~Ufl (Ascorbic acid) \lfltltlfl"llI~"IIllJ'U~ fllmUtJfffltJ~!U'VI (Dehydroascorbate) HCl~I'lJ'U 

mH!Clilff'.i~ Ascorbate ~1~fJfll1 Monodehydroascorbic acid ff1J9ilifu:Ul1\)~ltl'UtJl.H!Clilff'.i~U91 
lliltl'U-eJ'U\9l'.ilfJ'fitl!"II"~ !'dtl-:]1l1fl\)~ I Dl'lTI11!l~&Uffl~~l'UtJ'4lJ "ilff'.i~1~fJ\)~'}U flUtl'4lJ"ilff~ ~ 

~lnml1 fltltl fl9l1 \)'U ~'lD5n~fJ1~ m~utl fffl tJ {iJfll'l 1flU tl '4lJ ailff~ ~ltl'U I D~-:] fflJf)1 ~ 
AR" + 'OH ~ Hp+A 

~ ."AR" +02 H20 2 + A 

AH" +HP2+H+ ~ Hp+A 

(AR" : Ascorbyl radical A" : Monodehydroascorbic acid A: Dehydro ascorbic acid) 

D5n~fJ1l'11rilif (Molyneux, 2004) \)~ln~I#l~lrltl~9il~~hci' (Reducing agent) 'lfiJ~~'Utl~ 
#l1{J!'lf'U Gluta-thione lW~ NADH ~\)~'1hfJ!D~fJ'U A" t1J'U AR" 

1t1'HHlOaU (Trolox) 

1'VI '.iatlflc{ltl'U ~D~a~alfJ1ill#l'IJtl-:]1\911iJ'Ufll~fJh 1m hHJf) 1"11~1'!f'U (Hydrophobic 

side - chain) \lf1lI'VI'U~#llUl1~1~lmyHlf)fll{UtJfl9lTIf) (Hydrophilic Carboxylic group) ,}UflU 

Peroxyl UCI~tl'4lJClilff~~ Alkoxyll#l~ il1Ul1~'ll'llD5n~fJl\)~flmfJ!1l'U Trolox radical U~l\)~f)~U 

Itl'U Trolox 
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CH3 


H0:¢J0COOH
I CH3 HO~ 
OH c-0H 

H3C ..-:;:. OJ--J"OH 
CH3 

Trolox ascorbic acid 

l'll~ 2.3 im'l~h:j'IJrJ'HnnJ1~'J~1'U Trolox !1m: Ascorbic acid 

v 1 '" IUVilUfI 111U (Beta - carotene) 

1U~1l!f1 hVi'U'ViUlJ1f11'Uw'If~ijffm~rJ'lui:1:dhY'lJ 1'li'U 111Um rJYl 111Nf1f11~!l~'l lJ~l{jrJ 
.=1 jJ iJ .d:'i ~ 'jI fie. e. .& I a'a,.. 

IYl fl' 11J'U ~'U IU ~lllfl h Yl'UI1J 'U ~1HI 'l ~'U1 'U f)1 'J ~ 'lIm 1~ 111~ 1lJ'U 1tl 9f'l 'J H f)1 [JlJ1{iHJ~llJl Hl 

11J~ f)'U1U ~111 fl h li'U i 'l.h1j'U l~liJ'Uw ~~UI! i:1dh i ff'l'i'lUlrJ'U i 9flJ 15, 15 Beta-carotenoid 

deoxygenase lU ~ll!fl hVi'U ~llJ1H1Vui'l'll Ufl1[J1'IJrJ'lm.JlJi:1B~'J~ i ~tJrJ~ lJi:1B~'J ~~ij'Vi""'l'll'U \1'l 

I ' ~ ~ ,,~ " i d d",,,, d ~ 1 " 
(Singlet state, O 2) 1J~mtJIYl'Vii:1'l'll'U !11f1U1U~lUfl 'JYl'UYllJrJWf1~H)'U!'U !m'l~'J1'l\1'lUi:1~ 

~llJl'J (l~~ f1~'U'Vi~'l'l1'U il'i'~ I'll1-Jili'rJrJ fl~I1J'U ~ii'Vi~'l'll'U ~1C1'l (Triplet state, 30 2) Ui:1~IU~ll!fl 

hVi'U'Vi~'l'll'U\1 'l (Triplet state, 3Car*) U~11J1 fltf'U1U~lUfl hVi'U 1J~fl1tJ'Vi~'l'l1'UtJrJf1lJl1'U ~'llfl11lJ 
J." " 

~rJ'U 9f'l f)1'J VU V'l,ji) fl1 fJ1 'lJrJ'l tJ'4lJ i:1B ~'J:;; ti 1J:: I~ 'U i 1'i''".11 1m 'l ~~1'l'IJ rJ'lIU ~1!1fl i 'J li'U i ~ij flU 

!1J~(J'Uu,ji:1'l 1'Vi 'J 1:;; Hflil i f1Y1l'lflfff1~i~1if1C1 i f1Y1l'llf1lJ l1j'U i,j~'l~lJfl1 'J 
J I 3
02* + Car ------.~ ° 2+ 3Car* 

3Car* -----.~ ICar + heat 

2.8 tyl':i\hrnf)l~n~ufHI (Polypbenol) 

L !lYl'UU'U (Tannin) 

!I'VI'UU'UlU'U~1'J1'Uf1~lJfj'U rJC1 llY1'UU'U ~llJl'J (l'il fl'il~ flrJ'U i,j 'J ~'U i Ii'~ 'lfl-e:J1111j'U 

~fl'l:lW:;;1ll. 'Vi1:;;'lJrJ'lU YlUU'U ~ll'il fl~1'l1J1 fl ~l'JYJ'UrJi:1~lg'U"1 II 'VI'U U'U fho~rJ~lJC1B ~'J:;; i ~fJfl1 'J 1-J 

il:;;<flillJ i ~1 ~'J11J'U Uf1rJ'4lJ i:1B ~'J ~ lW~t]Yl i'IJrJ'l llYl'UU'U 1J~I!,j m 'li:11 ~fJ'ilHf)U ~1'U l'UlJillUllJrJ { 

(Monomer) ~lJl,yl1f)'Ul1J'U llJm~i:1 t!'UfltJ t1'1~1'U1'U11~i8~'JtJfl~i:1 (Hydroxyl) i'llJlflt]Ylt~l'U 

rJ'4lJi:1tl~'J:;;V'l\1 'l 

2, i tJili f1llJtJ1f1 1,j'JUrJ'U in i 9fU1U~'U (Oligomeric proanthocyanidin) 

lrJilif1llJtJ1f1 hJ'JUtJ'U hhU1U~'U ,j'J~flrJl1l'i'ltJ flavan-3-oi 2-3 ilJ!i:1~i:1 11J'U 

~1'J''Uf1~lJ'Vi rJ~YJ'UtJi:1 (Polyphenol group) 'Vi 11 11'i'1'UlJ mh'U'IJrJ'lw'If 1'll'U 1'U11J~rJfli:u~'U llJ~~ 

tJ~'U !1i:1:;;'lf11~fJl 11j'U~'U ~'l11j'U~1'J i~lJff i~I1J'U'Yi'l:l ~~9flJ '11i'~!li:1~rJtlflt]Yln~l'i'~ 
..'" ~ 

3. lfltl'JfI1'JlJ (Curcurum) 

http:1'i''".11
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liq'Vl i~l'u fll'H)flmlJ!!C1 ~ ~\WlJ ::a~.:J ~H)flq'Vl~\!] lmVB'4 ~1:1ii{1'':f::: l~vfll':i ')'Uf11J 

lm1::: UC1:::i'fl"'111 ':ffl~111U.:J~Wnfll1'Vi'U ,nfllllft'U 'Hfiti 11h.wU~'Vi1J1'W1J~'W 
4, 'rim 11'W'U(J") (Flavonoid) 

'rim lJ'W'UtI~~lJi'Wrhf~11.111~Vllll'il:::~'If~iHY 1'lf'W fiu~.:J fili').:) fil11ftB':) t1]'W~'W . , 
.d. 4 Gj Q.I ~ iI ~ 0' CI I d. ~ 9.J ' .... .1" tle:S .<:::::!o v

lflVlJfll'.ifffl'!ll t'Wfl11111:1B.:J 'lJl11J1':flC1U 'lfl~l B1'W m:::l'Vlt'JlJ lU'W¥1'W111J11nm t1'WBV~lJq'Vlli\911'W 

. " 
'U'4lJC1t) {1'':f :::9f.:Jli flC1 i fl fiB 1 11'U::: \91'U lJ 1aim 1~'W !lOB '4lJ1:1t){1''J::: illi 1111 BfW fnu'W 11 q~C1':)UC1:::'UBfl 

q'Vli l~vfl1'J,)lJ 1 m1~;.:Jri':)HC1111~m11'W 'Ut'J.,)I1J'W {1'l'J~l'WB'4lJ1:1ii {1'':f~~UH i11uml.:J lJlflYll 

11 BfW (JltilJB'4lJC18 {1''J::: Uft1~m 11'W -eJ fJ.,) ~~ fl m VI ~'W -eJ'4lJC1t) {1''j~1J ~N~ C1111wHJ~ul9i !,1B.:J ~l fl 

llJ! 1:1 flC111':f::: fl-eJlJ'fi' ') tl1.:JllJ'W 9$'W~.:) lit)l~ fl9l':f B'W ~nuB cii 'W llJ L(l flC1 ri.:J H1:11 11'U 'WlJ 1:1 8 {1'':f :::Jw{1'0 t'J 'J 
'I q" q q 'V 

OH OH 

HO 

HO 

HOnOH 

Xo 0 

H:XXH 
Oligomeric proanthocyanidjn HO~O ~O0 

HO~ 
OH 

::? 
I 

HO ~ OH 

OH 

Tannin (C H 0 )
27 24 18 

Flavonoid 

- ABTS assay 

- DPPH assay 

- FRAP assay 

- ORAC assay 

- Super oxide anion radical scavenging activity 

- Hydroxyl radical scavenging activity 



II 

- Nitric oxide radical inhibition activity 

- Xanthine oxidase method 

- Inhibitory effects on erythrocyte hemolysis 

- PCL assay 

- TRAP method 

- Cytochrome C test 

- f111'Yl~'(H)llfl11lJffllJl'Jfl1'Uf111 iJll6~l1iJn~Ul Lipid peroxidation 

2.10 iiifl1'il1~fIallql1~~n'\all1Jrlt)fI'i~m,nu,:nUl~[J 
1. 2, 2-diphenyl-2-picrylbydrazyl (DPPH) assay 

lr1'U 1if111'Yl~fftJ llt)l1i~l'UtJ'4lJCl flff1::; i ~UtJ1flU11 ilf1 f1l'J 1Il'H'1V~ IlJ~~ (Colorimetry) 

~Ifi~ill f1ff1'Itl'4l,!Clflff'j~ DPPH 1'UIlJ111'U VClyi1l1ijn! Ul flll ffl'J fffl~11 Ulll'\lV~IMflihn'U i~1 'U 

~~111fl'Qllm 1'1f1i1il~~v~f111tlf1ln ~1' 'U ffl1 ffflm!'UnQl1 iJll'UB'412Clflff'j~ il~Yl 1hi'ffl'J Vl!12Cl 

eff1~ DPPH ~nihh~ll1~u'Uil1lrl'Uffllffiv~'\Itl~ffl'J DPPH i'Uffill1~~d~'Uml1~ 1'Uf1l'J111 

11~mtu ffl'JJll'U Vl!lJClfl ff1 ~Yl 1 i llifl{Jf1l'J l~fi lf11 1~~f1fi'U IIff ~~WJ1lJ Ul1f1~'U 517 run i ~ un 

11 ilf1f1l'J'Yl~ClV~~~ fflJ fl1'J 

• 
+ A+ AH -----

sample 

Bl!lJCleff'J~ DPPH IlJ'Uffl'Jl1'j~ f1VllYiUV 'tHl Cleff'J ~ i'U lifl 'Hil'U 1'U1fI'J ~ftf1~IICl::;UfI11:Ulfff:i{j'J'il1f1 

1fI'J ·:m11~1'J hll'U'U'If (Resonance) ilfllJtu~'Y11~f11Uil1'VHlJ'U'Utl~I!~~~ljfflb~ Yl111U1~ 

111 'U ff11 tl'4lJCleff'J ~i'lJl'U ''Ul1iin~{J1 Iritlljff1'J 'fi'nHl'4lJCle ff'J::; fiv ft1'J fffl~ 11 {J11J'Utl'l 

ffl'J~..;ltl{h~ 'il~ 1,r~lftf1~1tl'U~':1l1't1~lIrifflHf~J1'U1W~111~{J'U i 111lJ'U DPPH 1'U ffil11~~lrJ'U f1m~ 
~~ 'il~ illlj ff ~~J'UI'J 1fflm'J f1l~l1'J ~ l{J'If'tr 'ill f1 f11 1~ DPPH n ff~lI~ f1~1~ fl'U i'U ~ 11'U V~ tl'l112 Cl 

• I 'jI I 

~ff1~ (DPPH ihh~) !lClql1Yii,jllJ'Utll!lJCleff'J~ (DPPH illnff) tl'Ufivl1iJn~{J1\lf1iJlliJ~ViB~i'U 

ffl'Jfffl~'UV~I}f~ihn'UMJ'U'l1l~1 
1tiii'!1J'Ui1if1l'J~~ lUIICl~~f1J1tl~ i'U f11 'J 1~fI11lJllJ 'U ffl ';j 'fi'1 'U tll! lJ Cl ~ ff';j::;'\1 V~ ff1 ';j fffl~'ill f1 

'jI I ".. 'jI 

IM~ {hn'U M 1191nf11'J'U'il::;111'U1~Yilltlf111 ffl'Jtl'Ulit)'Yl UI1'Utl'4lJ ~fl ff'J::; '11~ tl illll'hu'U 1It1'1f111 
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l1lf)1'j (}ui1lHl'YIt~i'TU'D'tp~r;,flff'j ~f11t1n~'U11lJf11t1 l~'D-:jlllf1mp~r;, DPPH ~mllJfl-:j~l 'li'1~'D 
tJ~iWU1~'l lliffllJl'jfHWfHW:;'DtPJ'i'lBff'j::~~mllJ I 1~'l If1 umY'l Tfl'j\lfffl'l'YIHlfl~'IJ'D'l DPPH 
~ . 

U'U fll~f1m{)'Ul~Ul'IJ'D~'D'4l.J"flff'j:;'iI:::\lfllJ~U~f11t11-:jllJ'U~'U 3 1~ lm:::l1~''U 1~'j (Nitro group) 

l1l1MffU ~l'U 'D'4l.J" Uff'j:::~ ii'IJ 'U l~1m1ilJ1~ 'lfil~' li ffllJU m'1i'l' tJl1ltJ ~n~ tll'IJ ~~'D'4lJ"Bff'j::: 
11~'Dln~tJ~mtll~l f111mllJl~'U 111'I vf-:j~ ffU ~l'U 'D'4lJ rl~ ff'j::: J'U ~ t] 'YI t~1 'U f)1 'j'IJ ~~ 'D'4lJ rlBff'j::: ~ 
~llJ (Molyneux, 2004) 

fllJUl1"Hrl 

EC
50 

= Effective concentration of sample at 50% inhjbition ~-:j111"l~1}lfl Linear 

l' ~ I .<:!.t d ctg) ,q, ~ 
regression analysis 'IJ'D~ %inhibition UtI::: concentration !~Utl'Dl1'Vi'l5lJt]'YI!i911'U'D'4lJrl'Dff'j::: llJ'D 

EC50 :S 100 Ilg/ml 

2. ABTS Radical Cation Scavenging Activity assay 

11iifl~'Un1~'YI1-:j~'DlJ T~tll~ffU 2, 2' -azino-bis (3-ethylbenziliiazoline-6-sulphonic 

acid) 11~'D ABTS ii~91'j ilJl"fJrl ClsHlsN406S4 lJ1l111MI1l'U'D'IH!"flff'j::: 1~tlfl1'j\lfl'D'DflcM,~c;f11t1 

l'Vill'YIm~UlJltJ{){i"lyJ91 (Potassium persulphate) iMflmmll'U ABTS+' ~~lll'U'DlllJ"~~iHh-l~Ul 

ii~lfll'j~~fl~'UUff~~ 660734 lI":; 820 run U~1}:;UUlJ1~~lfll'j~~fl~'Ullff~~ 734 nm l~Ul1flJfil 
~ ~ 

f)1'j~~f1~'Ullff~l~lJ~'U ABTs+ ' lH'I~'U 0.700 ± 0.02 lrl'Dl~lJffU'YI~ff{)lJ~iit]'YIi~l'U'DtPJ"iJff'j::: 
1}:;l111H' ABTS+' ,,~,,~ ~~l111M'ft1}1~"~ ~MlJfl1'j 

OJSUS SX)SOJ
I )=N-N=< I 

~ N N ~ 
\ I 
Et Et 

ABTS 

(2,2'-azinobis-(3-ethylbenzthiazoline-6-sulphonic acid» 

Potassium persulfate 

+ 

ABTS .+ 



l3 

~ . 
.,j'tJ~'\JtJ'l11iil fitJ dJul1iYi~lu 'f)UlHl ABTs+·1l~Yhllf1n1U1tJfj1'l'n~H11fi1Hn'j~lUtJl.nHlilff)~

~ 'U 'kJ q 'U 

'j/ ~ " I 

D1UH'l ABTS+' il~il1tJMl'1'l '1 U'Il1I1il~ff1'jl'11il~rl1tJilUl'l~6 ~'ll'111-Hfffnll' ~l'1'l 11.,1 ffl) Yiil::f11UIU... 
'" '" . 

'111'11 ~t)il:;f11UIU i'\JlJ'U ~l1'U.,j't)I ftu'\J'fJ'l11iil ~'fJ ABTS 'liliJu ff1HlllJ1iH lJ'll'l9iYifit) i -Hln~t)l,IlJf1... 
il,ll'lf(l"hf~tJiHfl1tJ 1~tJ1fl'J'lfff1'l ABTS+' ij'ii'flllW:: 1fl'J'lfffH~'l~D~ 2.5 (bttp:llwww.irpus 

.org/project_ file/254 7_2006-08-23 _ RI0003-47.pdO 

3. Ferric Reducing Antioxidant Power (FRAP) assay 

FRAP dju11ilf'd'l~i~luf)n1~fl11lJff1lJl)f1'tJ'fJ'l'ffn~ijfll'lt~lUtJ~l.J(lVff)~ 1~u 

tJlflUfl'J~'U1Ufl1) Reduction 1l1fl 2,4, 6-tripyridylstriazine complex (Fe
3 
+ - TPTZ) 'lldJu Ferrous 

2+ '1 .1"""''''' .J 'I .1"'''''<>form (Fe - TPTZ) U1J!lfl'JVl Redox-linked colorimetric method 'If'l Ferrous form lU1J!lmU11l~ 
" .,.odd 0 Q Q.I r ~ d ..!f. 

lJ 'ffU11 'lU 1 ~ fl1 flU ~ ~ fl (l U II ff 'll'l fl11lJ U11 fI ilU 593 Dill (bttp:llwww.thapra.lib.su.ac.th

dl. .d dCJ1.f)V
lobject/thesis/fuIltextext/snamcniPreeyanan _ Buasod/Cbapter I .pdO 'If'lfl1f)n~~ fH1UII ff 'l1'l1~ l~ 

ll::UD) ~U~) 'lf1'Ufl11lJff1lJl'JfI 'lufin ~1'UtJ'\..HJilVff'J ~'lJtJ'lffn~ltJ~l'l i UI~'1lftU\ll'J 'l ~'l11itfl~U 
11iVl~'fftJ'U~~lU HI1f11utJtJ D)~lf V~fi1H~11J1,1t1'l1l1f)ff1'J Iflij~H;ij'j1f11 i lilll'j'lIl(l~I'1l~ UlJ~lU ~ 

rYlfit1Jfh~1~ "lli'iifl11lJ\l flcl{V~!!lJU ih (http ://www.irpus .orgiprojectJJ.le/2547_2006-08-23_RlOO 

03-47.pdf) 

2 " 
Fe +_ TPTZ (ftli1'1'1l11~U) 

http://www.irpus.orgiprojectJJ.le/2547_2006-08-23_RlOO
http:bttp:llwww.thapra.lib.su.ac.th
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FRAP Value l1J'U f)U1~fi1f111lHnlJUU''UfllHi'11H)lH!ft~ff'j~'tJeJ'I'W'Jj'I'iTeHh'l l~HJ 

f11'U1UJfi1!1l'U f.J.moIIOeJlfitJ'lJil'lJ1~llJ'U~ 

4. Total phenolic compound 

ftH u'j ~ f)eJ'lJw'U eJ ftf)n lJ I{J'U ftH 9i' l'U(J1PJ ft 5 ft'j ~ ~'W'lJ lJ 1 f) 1 'U W'l1 ~ f) Hft i u 
ftUu'j~f)(J'lJw'U(Jftm1lJi~llri 'W1f) llJ!ftfJft'O~l'l~ltJ 1'li'U m~w'U(Jftf) (Phenolic acid) vJml1

'UeJtJ~ (Flavonoids) ~'U~'llm'lff!H'W(JftllJ(J{~qf'lJ~(J'U 1'li'U ftf)U'U (Lignin) Uft~U'YI'UU'U 

(Tannin) 11l'U~'U 1m'lff!H'Y1'1 i U'tJ(J'lffUU'j ~f)'O'lJw'U(Jftm1lJ U'j~ f)(J'lJ~1tJ 1 m 'lft!H~lll'U 

1'l(J~ 1 'jlJ1~f) (Aromatic ring) Uftdj'l1~Il'YI'U~lll'Ulf~ig~H)f)c)fft (Hydroxyl group) l~tJlJ1f1ill'U 

ffn~U~1ft~ft1tJl'U~iTl'i 1ft~m tJ~1'W1f1iWft f)(J g(Jft1~~ f)ft i f)'tJ(J'l ffnU 'j ~ f) (J'lJfl'U 'Oftf) 'j1lJ~Uft~'l 
tl 'YI i9i'1 'U (J'\1 lJ ft~ft'j ~ ~'O IO(J U(J'\1 lJ ftV ft'j ~ lJl~'l51~ f)~ 'j (J'U i U u'fi1'U 1 m 'l ft!H UV!~ f)~ 'j (J 'U 

, "" '" .,j g) '" d 10].1';' 1 g) 'I g)
'I1'U1U'U'U~'lft1lJlHIif)~f)Ulflft(J'UtJ1tJeJlftf)~'j(J'U lu'YI1 flHft'jH (Delocalization) Vl1 I'll 

1 m 'lft!l'llftOtJ'j i ~In~l1l'U(J'4lJftV ft'j~'fi (J i U ~'l J'U li'1'111 f)W'Jj'U(J'l~U 'j ~ f)'O'lJ'tJ(J'l ftU U'j ~ f)'O'lJ 

fl'U (Jft m 1lJl1J'U U~ lJ1UJ lJl f1i Ift~'l~'lmllJftllJl 'j u1 'U fll'j 9i'1'U(J'4lJftV ft'j ~J'U i ~ 
f)U11m l~,.rU~lJlUJ ftUU'j~f)(J'lJW'U(Jftm1lJ 1~tJ'~11i Fotin-Ciocalteu colorimetric 

method l~tJ Phenolic compound u~VllUBmml;'l~(J'Uil'lJ Phosphotungstic Uft~Phosphomolybdic 

acid ~U(J~i'UftUlflU 1~rllfllHJ~f)ii'Ullft'l~fI11lJm1fl~'U 725 nm l~tJHm~Il'YI'Uuf) (Tannic 

acid) 11l'UftUlJ1~H1'U Utl'1f11'U1WU1lJ1W ftnu'j~f)(J'lJfl'U (Jftm1lJ1'U 'jUlJftilf)i'lJ'tJeJ'l Tannic 
~ ~ 

I Q.I.aQJ' QI

acid equivalent (TAE) ~(Jft1'jfff)~'W'Jj'~1(JtJ1'l 1 mlJ (Pulido, 2000) 

fllmUilHft 

U1lJ1UJ ft1'jU'j ~f)(J'lJW'U(Jftm1lJf11'U1UJ rl1i'Uml1tJ lJftil f)i'lJlfiV'lJl'Vll Tannic acid ~(J 

H 
OH H-O 
I 

HO---;W=O
// \ 

o ~O 

He! "oH 
Phosphomolybdic acid Phosphotungstic acid hydrate 

lU~ 2.61m'lft!1'l Phosphotungstic Uft:;; Phosphomolybdic acid 
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2.11 ,r[)1Jtl'U[)-31'l161'lh fl'U'~~1,\.n'U 20 'lI-n 61 1'U ~-3't'i'r61fllH'111'll1illA~1l nnYl61i;Y[)1Jt]Yli~l'U [)~1Jt'I 
ai;Y'j::::llt'1::::'HlmlJlWi;Yl'jU'j::::fl()U~t!flllfl'j1i1 

.r ~ L 
-.\,.,-.;.. 

" • 
J 

f' 
" • 

;. 
.~ 

\I 

~ ~ c! 
'lI()1Yl£Jlflli;YYl1 : Boletus colossus Heim sp . 

..; G 
'Ufl1-3fl : BOLETACEAE 

ilfl1Hl.!::::Yl1-3'Y'1tlflllflli;YYli : ~fl'l:lrudHYmih)~1.tJi l~ll1J1Jm 1ui'U '~lJJ1U1'1 ~hlJ~fl'J:jru::::ltJ'Uf1 
l1~V~1J ltftll1mfl~~fl'J:jW::::ll~'111'U1 i'I~u~iYm~v'IeJtl'U<"] i'I~'lJl~ U1t111J:1'1 '~~~n1'U i'I~1Jl~ tI'I'Pi1 

111J1Ji-U '\JVU'\JV'Ifl~Ul~ tlU ti'1'U ffm~v'llll'U 1. tim.:Jm::::uv f) r:h ti'l'l.Hll'U fft!i;lU "Y1utJ 'J:::: flVU ~U<"] 
lJtJm1~~'J1fllYitllJ n1'UlJm1lJltJ'J1:::: '~lJlrltl~lJ lfl'U llJ:1::::'~ii1'111111mtlU~Vflllf~ iYti'1I911J:1h' 

~fl'J:j W::::~lfY'J:j ii fYll1~El'l ii fl~'U l1EllH ~m!Eltl ~utJ n 'Vll 'U"l~:iJfl~'Uujl1f.u ~'U11'U tJu m 1tlllJ:1:::: 

u~mlJ1ri'l~ii"l~~lJ~u1J'J ::::tJ'J1t1 

t]~fllt'l : 'l'Ul~El'U iJ~'U1UU - ~J:11i'1lJ 
~ d d 0 gJ d ~.d d & ~ dod I I 

tl'n'Y'lflW'nH£Jl : llJU!11~'YlU1l.J 1~ l.J '1l;;;l.Jffl~ ll.Jtl fl'Yltltlfll.Jl'1l1fH'I1'P1 9l''I!lJU ff1 ~'Yll.J1'ltl! mVtll'lJJ 1fl
• q 

l~ tlmn'Jifl1 "'Vftlilll'lii'li'llfh~" 1lU~1Jj'1'CYnif~~flHYlJ,:r~lllum{lu '~I~'J \I1'1f{j~l1i1'1 flU ~1"l tJ 

~El11Jfi~ 1111l'U II iJ 'I 'Ii 'J 'J lJ~ 1<"] l'vh,:T'UlEl'l'IJ 1,:r~El1 fln tl1~11~'1 tJ1~,jEl tJ 1~1ffU1BUll~:::: f1'j:::: ~ fl 
" 

(http: //www.dnp.go.th/forern ic/ frno/edi blernushroom.htrn) 

,/1 


http://www.dnp.go.th/forern
Tuk
Rectangle

Tuk
Rectangle

Tuk
Rectangle
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~ ~ rJ 
1Hl1Y1fnflltllll'l : Macrolepiota dolichaula (Bedrk.& Br.) Pegler & Rayner. 

'" d'Hn~fI : AGARlCACEAE 

OJ d d '" n I iii iJ '" J l1J n Iii d 
i:\fl1Hl.!~m-3'Wilfl'llflltlm : 'YllJ1f11'Yl'fllJtll'Yl)'l fl'lrHlll'Jm:;;'iIfl'!;!,w H11 flfl'llJ All'fl1l'Jft:;;!fl'fl !w::; 

'JI 'JI • • • 

~lJ'I;!'W!~ fl'l ffU Wllfl ~lJ'\JmJ!lI'W!! 'W 1 ~tJ'lfl::;!Bl'J'fl !'UtJ!OtJfIll'J i'W ff'\J 11 !~tJ ~ltJtJfl'il::;!U~ l'J'W!1I'W ff 

~ " . 
Ul1911fl Uml'Jfl~1./1:J!ll9ldl'lJn1'W fIll'Ji'Wflfl1'l !U1'l::; ffUlI911fl~tJ'W !~tJfl~'flfl'llU'lJ'W/11'W'iI::; 

!U~l'J'W!1J'Wff!!'fl'l 1'l!!'Yl1'W 1:J~'flf1'lJ/11'W!!tl'W rltJ'W 1 U'Yll'l~l'W'lJ'W 1fl'W flfllJ 

. " 
il~mi:\ : 'W'lJ!'W'lJ~m\JVi~'W 'Yl1:1'l~'Wl9lfl 2-31'Wu~1UI!'fl'fl<il'fl tl1f11flftJ'WtJ'lJ~11 'W1Jl9lfltl'fl'li1'lt)~~'W 

tl'l'l'W~W : 1!'W'Vl6!!~'W i m1Ul'\JtJ'l i'Vll'J U1W1lJlU~ 'l!1I'Wl'J1lJli~i'W f111' ~fl'l.J1 hfl i~~l'Wl'W i'fll'J!ll'fl 

UfJUl ftlJtr~!lI'W ftlJ'W 1 'W1'~'~i'W f111' lh~ 'l ih1:1'l lh~ 'l'fl'lJ !lfl::;'\h~ 'l UtJ'fl (http://www.dnp.go.th! 

foremic/fmo/ediblemushroom.btm) 

.. 
" "'l 'j)

3. I'l1~UH'\J11 

~ ~ rJ 
'lHl1Y1fJlflltllll'l : Suillus tomentosus 

'" d1Hl1-3f1 : GOMPHIDAICEAE 

i;'fl'llW~Y1H'Wilfl'llflltlIll4 : 'YllJ1f111l'fl tum :;;'Vl::;fl~lffJWllfl~tJ'W ~1!~ l'J'lJ'YlU'fl ~tJ!rltJ!tll'Jfl~'W 
. " 

~1'W c11'lUJ !~fll'Jl1ff'\J11'W1fl !!~1!U~ l'J'W!1I'W ff!'Yl~tJ'ltJlJ!~ l'J1'Yl rtl!'Yl ~tJ'ltJlJU1191 lfl /11'W ff'\J11'W 1fl 
" 

http:http://www.dnp.go.th
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~ ~ " 
'11~en!1~l~ritl'U 1fI'U l1J\ltltlfHlI'Ufl'J ~l'th:;~tl'U'lJ'U1j~1'U'Ul~'Um£J~1'IJ1£Jff'IJ11'11~f)ffn1tl ('Uf) l'U 

<\J 

W !OJ I -,I 

111~ff'IJ11 n1'U~f) ml1~ii~m:j W~B1'U tl'U'li'Udj'U~tlfH~£J111~~tl~n'Ul~'U nrllJ'lJ'U~'U~'U mhm~ 3-4",'4 q 

~tln i'U1J111"''l1J11'lJty'iJ'YlnW 

q~fl1'1l : 'Yl'lJi'U'lJ~11W~~'U ml\l~'U~nmrn2-31'U ~tl'Utl'lJB11'lf1\l1$1f)'U'YltllJmfllJ-iJQ'U1£J'U 
[fjjrlfJW : 1l'Yi'Vl61l~'U l'lJ'nru'tltl\l"hw 't.hltl1lJ11J~ ':Il1J'U(J1lJ1Hi'Un1';iffnJ1 hfl!~~1'U1'U 11J'U 

ff~'U1'Yi1~Hl'U nwih~ \If'h~\l 'l.h~ \l1'l1J u"~lh~ \l1Jf)~ Ll uIl1£Jn'U'l.h~ \l11\lf11£J fl'J~'iJ1£J1"1l~~'lJ 

~lJ ~tl'U fl1 £J i'Ui 1\1 f11£J (http://www .dnp.go.th/foremic/fmo/ediblemush-room.htm) 

.. 
'" ct4. Il'IVlH'l'U1'1l11'J 

~ a. d 
'lItl1Y1l'JlflHY~'i : Boletellus ressellii (Frost) Gilb. 

'" .'lItll'lfl:BOLETACEAE 

am.jOA~Y1N'YUlfll:lfll"~{ : '11mn~'U!~ £J'lJU"'11J~~ fHll'Ulf1ft~ J1~1"tllJ!'11gf)\l fflJf)lJll~\ll1J 'iJ'U G\l
'jI.. . 

'" '" 0 "', ~ _I'" '" ~ .. '" , _I
I'll £J llJ~ fHl flV! 'l 'el 'U 1 IPll i'l 'lllJ'eHIfl 'l 'l 'el 'lJ fll'U 'il ~ 11..1 i'l V'U 'ill fllV! i'l'tl 'll 'lJ'W I'll £J'llJ ~ fltl flllJ eJ ~ eJ flU fl 1..11 fl ':i 

<\J <\J <\J 

• • :v jJ 

imll II":;; III 'U ~ U!'11 ~ £JlJ !ll gf) \lll~11U~£J'Ulll'Ul~ l'J1lJ:;; nf) n l-Uf)!llgf)\l 'Yi'lJ 'lJ 5nru 'lJ'U.w'U~'U i'U 1J 1 

~~~1'lJ 

q~flU'l : tl~~'U 

iiff'i'il'UJOA : U'Yl'Vl611~'U lm1w'tIf)\l '1'Vl£J 't.!1W1lJ11Jl\l11l'U£J1lJ1'1fl'Uf111i'nlJl hfll~,*1'U1'U ij 

fJW fflJU~lt~'U{YlJ'U1'Yl1~Hi'U f1111Jl ~ \lfh~\l 1J 1~ \ll'l'lJ lI":;;1Jl~ \l1Jf)~ l1J~1£Jn'Ulhu~f)1 f1111J 1~ 
~ _I ~ _I ~ d 

'11" \l u 1~ 'IJ f) u1~1 ff'Ul f)'U II ,,:;; m:;; ~ n (bttp:llwww.biogallg.net/colltent_detaiLphp? menu= 

biodiversity&u id=70 1&id=254 17) 

http://www.dnp.go.th/foremic/fmo/ediblemush-room.htm
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. ~ 

~ <V QJ IQ 

'1HllJUI~ : IflUlIfl1'W11fl1~H'11t1m~ 

c:I ~ c! 

'1Hl1'V1t1lfflIT\il'i : Boletellus chlysenteroides (Shell) Sing. 

d c 
'1Hl1":)ff : BOLETACEAE 

" >'QJ C 'jJ 0 0 'jJ ~ 0 <jI I d. 0 QQ

!lfnHl.I ~ 'VI 1-3 Yi qflll ff lIT \il'i : IT lJ1 O'Y 'W l!IT'':) 'W 11111 MilUft 1 11J 'W 'Wl1fl1 ft I'till ~HlmH) 'W II 'tI 'W f11ll ~ IT tI {1' 

l~tl1 ti'W lri'fJ U 1'W 'fJ 'fJ O~1D1Uifl f1! ~'Wlif'fJ!~1I1 IT ~'fJ ..:)ri'fJ'W D1 01 011 'lIlT ti'fJ ..:)ri'fJ'W ~'lm ~'fJ'l 'fJlJ!:U tl1 

ID~rJ'Wl~'W\f11~'Wlri'fJi1 f{1'W!~ rJ1fJ1 1ft'l111~ i fl'Wl~ o 'I!'fJrJ mUrJ1 J11fl1ftri 'fJ'WIfl'fJ'WU'WJ11fl1ftUll":)~'l 
J11fl1ft~11fl'fJ'W ri1'liJ'tI'WlT1'fJlO~lIi'l~'W!ti'fJ m~'fJ'leitl'W lD~ rJ'W!~'WJ11~'Wlrl'fJi1 Inllm~ l)1rJU'W '1JJ'~ 
u'W~'W~'W!!ft~ i fl'WI'l'W lJJ'l'Wlh~u 

q~fll!l : q~~'W 

ijlJ'i'iYifJW : ~UD"j~'VIl'W!!~111:l'WfJ1ii11 'li1.:J fllrJ tI11.:Jf1li:i'l m~i)lrJ i ftillfl ~'J~'j;J~tl'WinrJ''W~lJ1o 
o W ,I W ,I ",I "d

lJlUlI'fll f)1"j lJ111lT ft.:J lJ 111't1'fJ lJ 1111 {1''Wltl'WUft~ m ~ ~ f) (http://www.biogang.netlcontent_ detail. 

php? menu=biodiversity&uid=701 &id=25417) 

~.~.. ~,.. . ..~., 1 :~ ,
.1. } , • 

~. '.'., " ~ , 
" 

. 

. 
. 

-,..~. ; ' ( .. 

.c! ~ t! 
'1Hl1'V1t1lffllJ\il'i : Aureoboletus thibetanus (Pat.) Hongo and Nagasawa. 

d c 
'1ffJ1..:lff : BOLETACEAE 

http://www.biogang.netlcontent
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.,; d 
'lftl1-3ft : BOLETACEAE 

'lJ1'11,itl'\JnllK:HtJ~£J'tHlh.! '\J ldtllJ'Il'lJl:i ~tJtI{'Vl'J '11 fJldl1 fJlJ f}fW'I'lJ1'1 JW11~tI 1J!~fJ1l1:U'U l'j lJlJ'U 

'~'U~'U i.'U1JlfH:l~ i lJll~:;;lh(Y'U 

q~f111:1 : q~~'U 

i'iil"J'J'VifJW : i'lJtJ'J:;;'Vll'Ull~111l'UfJ1tJl~'1il'lfl1fJ tJl~'1nl~'1 m:;;1lltlhrK~ ~lJVl1l1t1'UmfJi'U~1J1fl 
o '" nl ., nl ~ nl ~ c:

lJ l'I.J~tI lflU u1~lIM u1~'\Jtl u1~1~'Ultl'Ull~:;; m:;;~ fl (http://www.biogang.netlcontent_detail. 

php? menu = biodiversity&uid=70 l&id=25417) 

7. 1'l'f~tJI:11fWl1'I.J 

~ ~ G 
'lftl1Y1mfntT~'J : Termitomyces sp . 

.,; d 

~tl1-3fl : TRICHOLOMATACEAE 

" " 
: lIlJ1 fl~tl flii ihll~l (lVtl'U II ~ tl ih!1~ 1~tl1Jfl11J fl(ll'llllJ1 fl ~tl fllJ 

'illflflf11'1l11J1 fl~tI fl~'1tJ~ lfJ'lJtllJlI1J1fl~tlfl ~fllltlJ :;;1,itlflltl1'U f{ l'U ~tl flfl~ltlH:~'U 1t15~~1 r1'Ull'Il'U 

!11'J'I9Y1~llJtJ11 

q~f)11:1 : q~~'U 'li1'11$itl'U m flt)lfllJ ~'11$itl'U iY'IlIlfllJ 

i'ia-'J'J'ViflW : 'li1t1l'il~UJtllll1'J tJ1'J'Inl~'111f{iJ~ llf{fI~'U'lff tlll~tI'U llfl!tl (l:;;mtll~1JlI:;; fm. " . 
= , '" " 'Vl~ (ltl'l'Vll ~lfHr'll'f1l1:l~ {'VnJ':i1 tll ~ 1:lr1~ 'ill fll'H ~ ! fI'U 1:ll1J 1'J tI fJlJ 8 'H4tl! 'HI'lJ1.:] 'I)''U~I'll''U!'I)'tl 

l'Vl'rJtlfJ~ (tl'U~fl, 2551) 

http://www.biogang.netlcontent_detail
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dt ~ d 

'IHl1'V1t1lflHYfI'J : Termitomyces grobuslus Heim et Grooss. 

'" ~'lHl1,m: TRICHOLOMATACEAE 
~ y 

v G Q dOl .o!t ~ ~l jJ i '" 
tl fl1Hl.! ::; 'VI 1'1 l'H] fill fl HYfI 'J It lJ 1 fH'IHHl"W 11111 fI It lJ 'W 'OlJ !'IHl 'O.:J I'W '01 u 'W HY 'W tI It tll'lHY'II 11 

U':i::; 1:1'1'Wf1'Wll'l1'W mi1t1111fl!!l~.:J 11'1'W rl1'WilttYll~111 tl1f1.:J 1Ull'WfJ.:Jf.:JUfl1 f1 ~1':i 1f1ihiwl1f1~11~'W 
~ ~ 

~'W 11 1'1'1 ,flJ'OQ 'ffU '0 {t tJ~'1 1:1' ~11~ till HU.:Jll N ftf1llW ~Wlffll rl1'W~'O f1t1l'Hr'W lJ'J 1 mli tllJtl11 

11111 tlJ 11'1 'WI ~'W m ::;IU1!'II'W 1~1lttYlri'Ollit:J1J f1'1JrlTW ~'O f1 lri'O'l'fHtltlllli'W lJ'J1:1'lt 11'W ill1ff1'Vl til 

111I1W~lnml1tl(i1.:JI~'Wih~lJm1lJ4'W~.:J hWllrvn::;'1'W'lf1.:Jq~vJ'Wl'H~'il::;~lltlg1f1~'1 f111'iltllJ 

, I "''1 1Ji" ", I '" '" " d ''1 " 1Ji" ' " oj ., oj, dt d
lJfl1f111Cl~lJ 11 IlJUlt.:Juf1f1'iJlJ ~'IHJ'WI'1'W'VItJ~ f1Cl'1 !~Uf1 l'1'WII'1.:J'j.:j 'll'Wl ~.:J m~tl~!u<W'fltlfH~{J1 

m::;1l1{J 

'" = = 
il~fl1tl : 1~'O'W1:1'.:JmfllJ -~qff'ilf1l{J'U 

ihY'J'Jl'fflW : 'lf1t1l'il1UJ'01m'J U1':i.:Jfllft.:J llrl1J~ llrlfl~'Wlff ml~tI'W llrll'O fI::;mtllmm~ f11'J 
q u • 

'Vl~fl'O.:J'Vl1.:JlfIihff1'ff1'1{~1l11 J1~'fff1~'illf11tl~ 11'1'W 1:1'1 lJl':i T:lvlli.:J14'O 1'J1'1 11 1'1 'll'il~ 1'l5'U 14tl 

I 'Vl'yJCHJ~ (Cl'U~r1, 255 J) 

'" U v9. l't'ifl t11fi'll11~H) 
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.4 ~ rJ 

'1Hl1f1t1lfllilYl':i : Termitomyces clypeatus Heim . 


.,j ~ 


'1Hn~fl : TRICHOLOMAT ACEAE 


'V ~.I";"'~ bJ" 

nflllW~f11nUlflllfllilm : l1lJ1 fll u m ~'fl ,:wtl~U'\HllJUmt.ru !!~ U\lfI 'HJtJ'flUl1~lJ 11 flft1.:Jl1lJ1 fl 


!nuij\H\ll!~UU '\JtlU\ltl~\I !nUfI~Ul!~~iJfl~fl'\Jl'fl lJihi'lfll~tllJ!'Yll l,U'il'U (i\lJl~l"tllJ!l1 iitl\l ff'ilN 
, ~ 

1il.1'" '" ?t "i "'.1 "" '" '" '1' " i ,"~\llu'Vl'\JtlUl1lJ1fl !'Utl!'UU!t1''U Ul1U1Ut1''\J11u':i~t1'lUfl'U!lUU !l1WJ1!l~~l!'\J\I !fI'WfllU l1tyll~1 

!~u1Mlu'iluii\lf\lu~1fl ~1':ilflffJWl1~~1!1Jui'UU1\1 '1 ~lJtl~ ft'utl{~u~ift' ~1!~UmrW.:JU1\1 
1:lflllW~'W!flll nl'U'fltlflI'Jl1Ju lJ':ilfll'¥iUlJU11 U~!1W1fI'U!t1um~!Ul~'UUl'fl imy!rim'¥iuunu nlu 

'fltlfl !ritlft'fllifm!'lJu lJ':ift'l111'U lJ!1fll'YlUl u1!1w~!fiu~1mh\lltl'Ulh~lJfI11lJ~Uft'.:Jl'flumVll:;;
q ~ 

''U'lh\ltl~ N'U!l1'fl'il:;;VI Utl Qiml'1 nu 'iltllJU~1 fl 1I,,:;;li1u ili'!!l1\lU flfl~ lJ.w'1SUUI9lU~tl~i fl~'1 i ~!!fl 

'" '" '" q~f)ln : !'fltlU ft' \ll11f1lJ - Vltlfl'ilf)1U'U 

{J':i':i'Y'lfiru : 'li11'J!'il~UJml11':i tJl':i\lf111:l\l untJ'fl unfl~'Uift mi~uu unttl ~~ml'J!ft'lJl1:;; fll':i'Yl'fl~tl\l 
Q u q 

'Vll\l!f1~'1Sfnft'~{Vlu "h Jl~t1'n'fl'illfl!M'fllf1'Uft'llJl':itliJu5\1!~tll':iflUl\1 '1SlJ'fl !'Ii'U !~tll'Yl'yJtlu~ 
(tl'U\lfI," 2551) 

" V I10. !l1Yll1'Ul!!l1n 

~ Q d 

'1Hl1f1t1lfll{JYl':i : Russula cyanoxantha Schaeff ex. 

dr ~ 
'lHl1\1fl : RUSSULACEA 

Kf)llru~m\l'Y'lqf)llfll{JYl{ ff:U1\1 tU~ l\1Uuum 1U~'U 'UtlUl1lJ1 flltl'UfI~U!ritllJtl\l'illf)~lUUU lJtl\l 

'illf)~l'Uril\l!MUfi~U\ltl~'U ~1lJ~flllW~ltl'U!f)~'fl liftll1lJ1fllJfI11lJIU':i 1~ !ritlJll11tllJU1'fll!H"l:u 

!U~U'Uff fI~Uff!l1~tl\lflm\lfl~Uf)')l\lI:U91'flnl'U fI~U!~U\I~1uUUJU fI~UU1\1 'UtlUfl~U!~mJ nlU 

5lt .1 "''' '" "'" .1 Iil ,'" '" v " Iil '''' '" lUU~u'YlHm:;;Utlfl rnfllUmJU fllUlJfI11lJ!u':il~ llJlJWtll1lJ lflU U~~ llJlJ1\1Ul11U':itlU'fltlfll'l1'fl 

mJtl{ritlu.,Jl\1fl~lJff!~ U1 1:lflllW:;;'WlfYll U~!1W 'I1Ul!M'flliff:U1\1 !1~1U1Ul~lJ~fI~lUm1unu~u 

http:wtl~U'\HllJUmt.ru
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'" '1 "[ 'l1'\1'Hl U :IJ 

~ ~ rJ 
1If11Y1mfll(l'VI':l : Aslraeus hygromelricus (Pers.) Morgan . 

.d d 
'ti'flTm : ASTRAEACEAE 

v G d I Q "I I ~ d. C.:t d ~.d ~ i' 
i:1flllW~YI1.:j'Wqflllfll(l'VI':l : <PltJ fll'l1 <PltJtJtJ:IJ'fu:i 1,:) m'l:IJ~11:i I'JU'\1:i tJ'U ~'U:i~n1 fltJ 'tltl ff'UtJ.:J'PltJ f1l11~ :IJ . ,,~ ~ 

ltltll'J'tHltI'i'l.:)fl.:jllJ'U ~'Ul1~'i'ltJ~ '1 tI'\11tJtJ1'iJflih{mj\:.II~ mttJl'Jll1~'lfiJ~ijlJltl~tJ fl 2 i'U ltl~tJfltJtJ fl 

!1m!!fi'iJ~1J1'U tJtJ fll! 'i'l~ 'iJ~I~l'Ji11'll1'U!tI~tJfli'U i'U ~llJ'U ~ tI fl'i'l:IJff'U111tl ~tJ fli'U'UtJ f)!l'i'l~ i'U i 'U 'iJ~ 
1J1.:) fl 11111~lm~-vt1i tll~ flUtJ I'Jl tI~tJ flitJ tJ tJ f1lrltJll11'':)'iJ~1l~':)!!~1'iJ~ ~:i tJ tlll~ fl~1:IJ'l111':):IJ 1fltJ1'iJ~ 

d , v d J! ~ ';}J ;;'d ~ ~ d
fl'i'lU'PltJf1l1~ f1lltJfl:lJl fl fl11 9 l!u fl I1mlll1':)ll'U.:)tI'i'lliJlI~.:)tJ hl':)I'U111~ tlltl fl'U 1fl'iJ~ .:)tJl'IJ1l'11~1UtJ 

" v ~ 

'l1 "" "" 'l1 '1 'l1 :!-t d ~ ,'" "" '1 _'I ci ~ fltJtJ fl'i'l:IJ ff'U 11:IJ I fftJ tlf! 'i'l1 tll'-ll tI'IJ'U11J'U~Hl f1 f1 'J1J1J'U W'U <fl'U 'U u 11\91-1"5" -1(hnp:llwww.biogang.net! 

content_ detail.php?menu=biodiversity&uid=70 l&id=254I7) 


q~flli:1 : Vju'1'UU~I1W~tifltJ,jl.:Jll11'.:J ml·:uJ'U~fl 2-3 l'U tJlf11ff~tJtJtJUe1'11 VjuitJ"lh':)l~tJ'U 


ci ci 0 0 ~ 'l1o 
~ 

9i 
(l''j'j'WflW : l'I1'PlfflJ'U Vj:i :iffW'U'\111'U 1J1~':)f11'i'l':) Ufl'l511'U (http://www.thapra.lib.su.ac.th/object/ 

thesis/ fu lltextextisnamcnIPreeyanan_ Buasod/Chapter I.pdf) 

http://www.thapra.lib.su.ac.th/object
http:1(hnp:llwww.biogang.net
http:tI'\11tJtJ1'iJflih{mj\:.II
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, 
'" '" d'IHl1Y1£JlflllYl'I'J : Geastrum sacca tum Fr. 

'" d'1Hl1..:JfI : GEASTRACEAE 

'V !to' ~. 'JI !to' 

I'lJ~eJf) 2 i'U !1..l~tJf)i'U'UeJfl'lh::;f)tJ'U~"W!'UtJ!tieJ 2-3 i'U 111~!1l'Uti'tJ'Uf)(llJ !n~!ll'Uf)~lJ'U'U~'U~'U 

'l'Ulh~..:)f..:) 
. .

q~fllj) : 'Vi'U'l'U'U~nwVi'i$'U 'l'H:l":)N'Ul'1f1'1'n!f) 2-31'U U(l::;U~~rv'U tllf1lf!!tJ'UtJ'UthJ 'Vi'Ui.'U'lil":) 

'" '" !~ eJ'U 'Vi tj'lHl1fl:IJ -lJ~'U ltJ'U 

lY'J'J'VUJU!: !lf~ff1J'Uhn 'Jmg'U1111'U 1l1'~,,:)fh~..:) Uti'Jli.'Ul1q~f1l'Jil1(l'lltJ":)!~tJ~ ff:lJl'U!H·.j(l (WI 
., .. 

~ "" '" Q" lIJ" ,,~
tllf1l'J'Ul:IJ (l~tJlf1l'Jf1'U'UllJtJ 'Ul!'Yll i:l~ !'IIeJlf1lntJ'U !'U (http://www.thapra.Jib.su .ac.th/objectl 

thesis/fu IltextextlsnamcnlPreeyanan _ Buasod/Chapter i.pdf) 

dt ~ G 
'Uel1Y1£JlflHYI'I'J : Russula sp. 

'" d'Uel1..:JfI RUSSULACEAE 

http://www.thapra.Jib.su.ac.th/objectl
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~ . 
v G dd 9,I.eI.<::::t..d.el~ ~Q.I jJ 

't1f)'HW~'YI1-3fHl f)'Hf11tl~ '.i : '\11J ';) f1l 'IHHY'W ';) (I'tI11 f)(I N '\1:1.J1 m 11\91 'W H1LJ UU II (I~'\1'W~ lHJllHJulJ 11611 


fiOU'lIl'li',,111 !ifOUNIT'tIl1 fI~UIT~Jl,;)'W1(1 tI1"H"~UflU V~~~flUti1'WU(l~!jfJ'I9}~fl'U ff'tlil'l~ilf) 


!'I1~ ~~fitJ fJ'l !11~fJ'U!'u'U ITJ1\91l(\U (\~ IT~l !rltlQ f)'tI1~'\1 ~tli1nitJ '1'Un~~ ~~!11~u'UITt~!~ l~'U~O f) 


f1~lt'JmlfJ lrltHYlJ~'IT~~jjIT~l !n~l~'U~tlm~fn '\1rtl!n~I~'Uf)~:lJU'U~'U~'U l'Ulh l11i" lh!~":r,, 


lh~umi''I lhlUI:)j'iJ'Vl'i 'Hll 


ll~fl1~ : 'VlUi'Uu~!1flA~4'U '\1,;j"~'U'1If)'\1'Uf) 2-3 1''U tl1f)1fY~tl'Uou~".mu''W'Ih'l!~tl'W'VlqllillfllJ


iJ tj 'W1 tI 'U 


tl'.i'.i~f1W : rllmh'U'1 '\1uil~'Ulll~~fU11)~'Vl1'U iJl )'IT'll'1~~1~'U~~11:l'U~iJfJlJUnflfl'IJtl.:j'll'11,j1'U

• u 

U(\~'tI1 fJ t JI) 1f1111'Vl.:j (http: //www.dnp.go.thlforem ic!fmo/ediblemushroom. htrn) 

14. n1~'.id-3f)'U11 

.d IV dlfll 
'HltlUJty : l'I1~ I'll 

~ .c", r: 
'Hn'Vltl1f11tl~'.i : Amanita sp. 

d. ~ 
'1Hl1-3f1 : AMANlT ACEAE 

Kmlf,U~'VlN~llf)llf11a~j : ~ltl flllT~titJ'Ujjlgtl,y:lJ11 'U l~lrt'li lrlV!u~ty~'W ~h~l'UU'UtI~U\9I f)tl 0 mlJ'U 

) tit 'Ii ITIl1 i'itJ'Iti O'U '\1~O'tll1'W1(\ l~tlUl'U f)1.:jtJtJmll'W) tI m ~'Vl~fI'hll~11l U 'U) 1U 1~t'J) tlut IT'U 
~ ~ ,.... . 
i'~I'j)'U~"lll>ilj1J1~citJtJ f)~ 1m(jtl'\l:IJ~tJ mlT~ Ul.:j~tl f))j!(jtJll:1J!1:I'Ull~'U i '\1tY~~il~U'U '\1:1.J1f) '\1'l~ 

~lfJ illfJ 'l'UIT'IJ 11 I'crtJllJ'Ulff'U 'fJ'\1 t'J1U'l !tI) l~Il(l~'I1f)~lfJ m ~~lt1ilttlU'U 'Vf'W~'Wi 'U1h~"f.:j 
..:::::. .d.J' ... I Q.I 'J} 'JJ " '"Q.I d Q.I 9J 

ll~fl1't1 : 'VlU i 'UU)!1flA'Vl'll''U '\1(1.:jH'U\9'If) 2-3 l'Ul!",;)lJlI~~'j)~ tllf)1fY'itJ'UilUtJl1 'U'll'l.:jl~tl'U 

"" Wqll fllfllJ-lJtj'U 1(J'W 


tl'.i'.i~fJW : )j q'Vl f1 tI m ~ ~'U f)1) VI 1.:j 1'U 'IJ tJ" 'J ~U m,.~HfJ iJ~'W fl'U i 'Ii' flui H f)1t'J VI 1i 'Ii') ~ UU 


fJ iJ ~ :IJ fl 'U Y11 .:j 1'U , JI~ ~'W f\ !vi 1 flU '151 tI , 'Ii' i H f) 1fJ II ~ .:j !l 'J .:j ~'WI 1:1 'U t'J 1 tl1 q l'\lll 'W ~ tJ ~ 1 " '\1 it" 

(http://www.dnp.go.thfforemic/fmo/ediblemushroom.htm) 


http://www.dnp.go.thfforemic/fmo/ediblemushroom.htm
http://www.dnp.go.thlforem
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~ ~ rf 
'1Hn'YIl'llfl1~VI'l: Tricholoma crassum Berk . 

.,; d 

'tiel1..JfI : TRICHOLOMATACEAE 

Kfl'HW:::'YIl..J ru] fl 'Hfl1 ~VI{: '11lJ1 f)1,1 ~ ff'll 11 '11].;'.,\ '11 ~ il'll l1'W 1 (I ~ '!J m::: VI::: 1'111 11'1'W i my IlJ 'W 

m::: 1'!J 1::: r:h'l1 fJ1'Ulfi m!ilfJlf)~~H)m~fJ1 '11 ~ill1'1'W ~~n'Wlll'W f)~lJ~llJ~'W im)'l1'1'W i~'!J 'J:::~ l~
• v 

m:::1Jf) i'Wihl1Jty1J'W'J'JW ih~1Jll~..:l 

~~flH' : 'W1J 'l'W'U~I1W ~4'W 'I1(\..:lf-l'W~mw:::il1 f)1fl'~il'Wil1JV'11 'W1J~(lil~t]~f-l'W 
~'l'l'VUIW : U1J 6..:llc)Hl~lJ:::I~..:l ~llm :::1J1J f)1'J l'l1mlfJ'W'Ilil..:l ! (l1f~ (I~mf)1'J.,j1Jl'\1it)~1J1 mf)'W 1'!J1J 1f). ~ 

f)1'J 'l ~fJ1 ~'W~'W(\..:lm 'J !Vilil1f)1'J m:::I'W1:::Vf)t{Y1J (http: //www.music-parks.coml2857) 

'. 


~ CIo J 
'tiel1'YIl'llfllrrVl'l : Amanita caesarea (Fr.) Schw . 

.,; d 
'tiel1.:!fI : AMANlTACEAE 

QJ d cj I d.d 'jJ IfJld.dt ~ J Q 'j/ Q 

"ftfl'HW:::'YIl.:!'Vulfl'Hfllrrm : ~ilm'\1~ilil'WlJlfJil'l1lJ'I1'Wl ~'!J I'll ft''Il11 IlJill1J'Jty'll'Wrl1~1'W1J'W'!Jm~f) 

elil mll'W ~ '!J t1'1 fJ~~ t)Q~ !1'1'W li'1'W 'I1lJ ") f)[,1~ t '!J 1'Ii i111~..:l'l1 ~t)ll~ ..:lillJ ~lJ IrlillJl'W fIl..:lilil mlJ'W ~ '!J 

m :::VI:::1'111!l~,,)l!1J'W 'J11J ~hll'WiJ'W ! ~fJ'Jil1JI,1'W'i'~I1J'W 

http:IfJld.dt
http://www.music-parks.coml2857
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q~fll1;l: hl1h~'flfl'1'flV'r4'lJ'fll~fl1f1ml1€J ~'W'lJ'W~'W~'Wh!'l:hilm!1:'l~lh(;fU fl'W1~ 1'W~1~lh~!'flfl' 
'r4U i'Wtl!lJ~ fllUft~!~fl9fl fl 

w w 

i;Y'.i '.i 'Wflw:'H q~ff-1 fll'i 1~111\JI'U€J~!l1€J~lU (http://www.dnp.go.thlforemic/fino/ed iblemushroom.htrn) 

.a ~ d 
'tH'l1'V1tJlflli;Yfj'.i : Rusula virescens Fr. 

.,j G 
~el1,:jfl : RUSSULACEAE 

~fl'HW~m,:j'Wqfl'Hflli;Yfj{: ~elfll"~eJ€J'W 1!Y'U11'W11:'l ~1'H1J1fl!"~11 U'lJ IrltlU1'W~'JJ':h-1fl~1(Jm1V 

I .d .::2.d c:r. 

q~fll1;l : 'li1~!~€J'W'r4q'l:Lfl1fllJtI-1!~€J'Wff~'H1fllJ 

j;Y'.i'.i'WfJW: i'ml1 hfl\JI1!'r4~V ~lleJ€J'W~l .,y'lJf111lJ~tl'Wt)tlfl1l1flI'lU m~1l1V'r4i:1~-11'W'i;hu!fl'W 'J~U'lJ 

fll':i','HC1i1Ut.J~Vl'l'\Jtl-l~IPl~ '5"d-l111 flt.Jlnf1ut.Jlflt.J hJ1J1~ -lff1U1Pl1 1J11 'l~1JC1<Pl i~ 1J11 'li 1'l fl1 U IJ.n~ 

11o 1l-1!ft'" €I ~ ftlJ (http://www.tbapra.lib.su.ac.th/objectlthesis/fu Iitex tex tlsnamcnlPreeyanan _ Buasodl 

Chapter I.pdf) 

http://www.tbapra.lib.su.ac.th/objectlthesis/fu
http://www.dnp.go.thlforemic/fino/ed
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" OJ.f!
18.1'I1Y1:lJlt ltp'l1ty

I 

, 
.a <V cl QJ ",I 
'I1eJtTl:lJW : !lHlJJlJlJ., .. 
a ~ t! 
'I1eJ1'Y1£JlflltTUI':i : Cantharellus cibarius Fr. 

"" cI'I1eJ1'1fl : CANTHARELLACEAE 

IV G Q QJ .... I dd ~ ~.:::I ~ d .... 1 I 9J .:::::t11 
llfllfW:::'YIl'l'WqmlflltTm : !l1~JJlJ"\l l1ty JJftll111tJ-:Jl1'Hl ftIl111tJ-:JtJJJ!! '(1'~ JJ~lJ :i l-:Jfl m(J~tJ f)1J1lJ 1J:i 

~i-:J~tJ! it ~'lf-U1'1'6fl'l! it lJ 11!it~'lf-U ~tfli~mll (JlJlJ ~ !it~ lJlJ ~ lJ'\J 1 (Jl'llJJ'I'i' tJ-:J I'lm~1lJ 11 ~ ~lJm-:J 
~ ~ 

fl1f1!l1i1tJ1l11 ~ fl1fll'l~1lJ tJtJ fl!~(J-:J!l1i1tJ'\JtJ-:JtJ:i ~ l'VlfYi '¥l (J 'V'I1J1it~'lf-U~iJ JJlf) ilJ iJ 1i~vHl~ 111 IW~~lJ 

!1JlJ~tJfl!~(J l:i tJ11"ll'ltJ iil 

q~fIli;1 : 11~~lJ 

iitT':i':i'WfJw : Unhfll'll~lJlJl 'lh(J1,rfl1nh:jllJ'\JtJ-:JtJtJ~ iiliIT l!1l :::m ::: !'V'I1 ~ tJ1l11:i~~lJ~1(J U1JJ1 

1If)-:J~~ l1~illllf)iJJ1.fl'V'l~f) tJ:i:::f) tJ 11~l(Jll'lliJlJ!il !!ll:::f):i~tJ:::iJllJ~~ll1JlJl'itJiHfl1(J 
(http://pineapple-eyes.snru.ac.th/animaV pupan/index.php?q=nodeI202) 

;76tTliity : !it~l'hyhlJ (!it~'\Jiill1JJl) 
a ~ t! 
'lfeJ1'Y1£JlflltlUl':i : Alpova tappei Fogel. 

"" cI'lf61'1fl : MELANOGASRACEAE 

http://pineapple-eyes.snru.ac.th/animaV
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.!lJ ~ 1 ;is. 

!1J~ V'WI 1I'W Ell l~ lnl,j':u 'fItl mlf 'fI'Yi~ ti tl'W!! fl:::ll niJ tlf)'ll W:::U :UU'f)lf ~'W fll1lvvl ~ flU~ 'W 'fI tl f1I~ V1 . ,., 
m:::\11Vfl'Wmi'Yi111hh:::lJ1W 2-3 'fItlf) ~1:u~'W~'W1'Wlhl~~-r~ 

'II 

q~fl1tl : ~U1'Wu~!1W~4'W l1tl.:j~'W~ml'Umh::::U1W 2-3 i'W iJ!!'fI'fI~l tllf11fYtlU~11 1'W'lh~l$itl'W 
.~ t)1:I fllf1 :u-il tJ'U 1(J'U (http ://www .dnp.go .tblforemic/fmo/ediblemushroom.htm) 

ihY':i 'jVi fI.W . .

d: '61 ' 
20. I'Hl>lfWl l11ty 

.d rJ.q 

'lHl1'Y1t1lf1ltl'I>I'j : Russula sp . 

.,j & 
'II~1-3f1 : RUSSULACEAE 

Kfl'HW:::'YIHViqfl'llf11tl'Vl1 : l1lJdf)~'Wf)fll~l1:JJ1mll'W uei~I~f)UeW !l'fl~ 1~r'hiJff'll':UlJ fI~u&l'fln\u 
•• ;is:JI 

f)1\~ I~V~f:i 'tJl111111nJ~vtall'WfI~11 nl'W'YlHm:::Utlf) n1t1!l'u'W 'tJl1 ~Uu'W~'W~'W1'Wlhr~tl'fl1u 

q~fllt1 : tl~N'W (http://www.biogang.net/content_ detail.pbp?menu=biodiversity&uid=70 l&id 

=25417) 

, . 
~QJ.et..:=t 11 

2.12 -31U1~tJ'YI!fltJ1'1l~-3 (Literature Review) 

.:jl'W i,)V~I~V1,j'~.:j'tJtl~1:Yl'j 1:Yfl'fl\11fHlf'flf1'W'~ (Edible mushroom extracts) l!J:l:::tlYl:u''Yl1~ 

~1m~ Ilf'fllll'W f)~mJt1~ ~ft'W'Yl~ U~l\1~ tylll'Wlff'W 1Vntl'W!lft1~~1:Y!l.:j'fltl mM'fI l~ ff1'W 111 qj'tJtl~llf'fl 

~l'j ~~i~ltl'W ~VtlV1:YJ:llV'l51f)~'Il'1MI1I'W1:Yl'jB'W'Yl~ U'tJ'W 1'fl!~m~t1'\.111.ull iJH1'W f11'j I'U~ru'tJt1~~'WW~ 
'II " 

• d '1 <> • d "I d _~ d d 
llfl::;'Il'1Vl1l,J'WldV'W1:Yl'jtlll11'j m:::UU'WldfY !'Il''U ll1'f1nl~ 1l1'f1'Wl~'j11'Wl~l"jlll1'f1U'fI1l1'f1'tJtl'W'tJ11 

Ilf'fll1tll1 11l'fl1111'W 11l'W~'W Ilf'flU1.:j'll'U'fI'fllH~1~!lUUyt~~ltllffVflU~'Il' 1'lf'W Ilf'fl'IJD'W Ilffll1'UiJ 
'II 'II 'II 

cl J ~ ~ I c:: cl lfJ cl i cl .:::. 0 dQ ..J QI ~Q.J 

ll1'f1~Nl1'jt)ll1'f1~lH~l ll1'f1Hn::: 1l1'f1 Ifl 1l1'f1'j::: !.:jf) "1 1l1'f1tIH'Il''W'fIm'j~'Il'1~llU1J~~~lmfYVf)U 

iJJ:l1f) fit) IlfmJfl1f)111t1!llfllfl'W Ilf'flUl.:j'll'U'fI'fll'j~~i~!lI'W!c5tl hfl'tJtl.:j~'Il'V'W~'W 1'lf'W Ilf'fll1~'W~tl 

http://www.biogang.net/content
http://www.dnp.go.tblforemic/fmo/ediblemushroom.htm
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~d Aid.&.c.t .d I dod d'i 0 gJ 

11 'HHl1~l1lJulJGJi'llJn'n'YlflW 'I'l1'1tll'l'lU'YlJ"11"1t1lJ1U1U 111~lJ'lh:; itl~U~ilJ":;U'lJUI1f1iu fll ~ n'~ 1\l, 

n'lJ~"fjJ" J" lJ'lfl1i l'ctil\l 11 1fll11~~l ~ .:J~1~ i ~1~tlf111mflJ'WU 1i'flU~.:.IiJ~1~gU"l IL{I:; n'il1'Yl1l1~r5illl 

tf.:.l 'I'l1.:.1 fllElflll'1lL ~~;1flll'1 'fl'l JU fJ11lJl1 m f111 m tJ'U tJ 'II11 ~~'1 I~U~1 u'1i~ .:.If111lJ n'lJ'IJ 1W'UtJ.:.I 

'" '" 
n'1lll'l Ii n lJ 'Il'1 ~1Ull11r; 'Ii!U "l i ~t1jm) ~H~ "'11U ~ lU fl11lJ 11 m fll1" 1 tI'lIil\l 'lftJ ~ (Species 

diversity) m1lJl1mf111mfJ'U~.:jiu1im nJ (Genetic diversity) lICl~fl111111cnfll1cntl'Utl,'l'~ ~UUiklfl' 
.oJ" ~ 'j), d Q lIJ 1~ ~ 

(Ecological diversity) GJi.:J'lIillJ{ll'IU~p'U ~lU~ 1'1"l 'Utl'll11 ~n'1111 Hlt.l1 I tJ 'lf1U f11J" 'iJ~ f111!! "':; 
'" , 

tl'4 f mln'f11l'11iJ"'.i lJ'Il'l~ U tJ fl'iJlflU!'~~iJ lYi fiu i ~iJ.:JltlUel111 n~!fflJ U ":;J" 1t1i~In'~lJ~llJq~f11" 
'j).d ~ .cs <j/ -=:) 

'IJ ~'1'1l'111JlUf11f1tln'lUUft:;illflI11UtJilf1~1t1 (Utl.:.lUll, 2546) 

,rfl111U'I'll.:.1~11'1'l tJ111 ftl E1f1~lIfffllJlmllJl1 ftl fll1 ftlU'I'll.:.l;1 f11l'1'U tl.:.ll,1~,jlUll"':; 111 ~ iJ 11U 

Yltl.:J~u U{I:;i!fll;)U'I'll.:Jlfl ni ~ihlV.:.I1UlJl fllJl tIl~tl1flU ql1f~lU tJ an~ tlltlil fl9fl~~U117il q 'I'lf~1U 

~ QI d .dQ.l ... 1 lII"i ... 1 ~ t .:;:S lI).iJ Q.o' ~.c1 
n'ntlUlJCltln''J:;'\Jil\ln'l'Jn'fl~ll1~'I'l 'JUu'J:;'I'llU I~ U u'J:;I'I'l ffUt1Ultll'lfEl l'lfU 'ilU I ~111U 1l"':;tlUl~V , " 

tJ 2002 Jeng-Leun Mau '~ffml1l,1~ 4 'Il'U~~}j~111Ult11utJJ":;I'l'lffi~11')U i~un 

Dictyophora indusiata (Basket stinkhom) Grifola frondosa (Maitake) Hericium erinaceus (Lion's 

~ d Q.o' ~ " 
mane) U,,:; Tricholoma giganteum (White matsutake) 'iJlfln'nn'fl~llJ'I'llUtlCl'UtI.:.Il11~'I'l.:J 4 'lfU~ 

ll{l:;}jfln fffllJlfJW n'lJtr~'Utl.:.ln'l'j ~lU tl'4 ~"'fln'J":; cg.:Jl'IU q 'I'l (~lUil'4~Clfln''J:; 1.2 mg/ml 1U 

Basket stinkhom Maitake Lion's mane 1m:; White matsutake l'I'wh Basket stinkhom 

f111lJn'llJl'Jt11u filJ"l~hCJ1'Utl.:Jn'n ~lUtl'4~ftfln'J":; 1.09 ~fI11lJ1'ii'lJ'ii'u 3 mg/mlllCl:;f111lJn'11J1J" t1 

~ ~ .d iJ :v d d d 4 .<::t 

'Utl.:Jn'lHnUtl'4~fttln'J":; DPPH 'I'l fI11lJ1'\JlJ'lIU 6.4 mg/ml flil 92.1% ll":;ll1~'I'lI11"tl'iJ:;l1 63 .2

d <J) 9J 0 QI .c:1 ~'j) .<:::It. 

67.8% 'I'l f111111'IJlJ'UU 40 mg/ml n'l11~U Basket stinkhom llft~ Lion's mane lJq'l'lIi~lUtl'4~fttln'1:; 

75 lift:; 69.4% ~llJiiW1U ~hu Maitake 11m: Wbite matsutake 39.6 llft:;47.4% ~llJiil'flU Yim1lJ 

9J 9J d Q QI ls] d d ~ d 

l'IJlJ'lJU 24 mg/ml 111~ Basket stinkhom l1~lJNft'IJtl.:Jfll'j'iJU ItltltlUl11ilfl 91.9% llft::l11~tlU"lll~lJ 

46.4-52% "flUrhtJ!lJlW 'tl'n tJJ" :;fltlUYJU tift flnlJltlu "flU tJJ" ~ fltlmhfity~l n~~Ultl.:J~ 111 

'lin lJ'lfl1i Uft:;l'IU n'l J" ~1U tl'4~"'tln'J":;'U n'1J" n'fl~llJ'I'llU tl"'~ 1fll11~nnhif (Mau, 2002) 

d \19.10 QI -: d Q ~ 
lJ 2003 Cheung ll{l::flW~ ~Uln'l~n'fl~llJ'I'llUtl"U"::Ul'IJtl.:Jl11~ 2 'lfU~ fltl Sbiitake 

.,f~ 
mushroom (Lentinus edodes) 11ft:: Straw mushroom (Volvariella volvacea) 'I'l~n'tlUt]'I'lfj~lUn'n 

.
tl'4lJ"'tln''j:;l'IU11n'n n'ti~'lll'l1tl'H11~ Shiitake mushroom 1jtJJ":; iY'I'l ~ flll'l'U fln ~lUn'n tl'4 ~ il 

.Q d iljJ jJ~ d <J}'jI 

tln'J":;"l.:J 75.9 % 'I'lf111111'IJlJ'lJU 20 mg/ml ~1V1fj l3-carotene bleaching lIil~ 55.4 % 'I'lf111lJl'tllJ'lJU 

6 mg/mJ ~1tJ11l DPPH radical scavenging llft~tJ~1JlWn'1J"tJn;fltJutlUtli1m1lJ'U n'1J" n'fl~J1'Utl.:J 
I'll~ ~ ~ "l.:J fl11 n'U n'n~ll1'l'llU tl t'1 'fl.:J Ju fl1111 1.YlJ~U 1i'U-:J n'tI~ fI ~ tl.:.l flU 'j:; 111 H tJ~ 1Jl ru 

n'1 J"tJ J" :;fltlUtlUtl i1 m 1lJ i U n'1J" n'fl~'tltl-:JI11~!!ft~q 'I'l (~lUn'1 J" tl'4lJ "'tln'J":: (Cbeung, 2003) 

U2003 ff~lJl iYlJ1Jl ffmJltJ~lJlrufff1tJ.fl1l'1'IJtl-:Jn'lJ"~lUtl'41.:J{ltln'J":;iun'nn'flm11~ 4 'b'iJ~ 
'" dod 01 0.1
fltll11~'ljl1ld~l (AP-l, AP-2 11ft:; AP-3) 111~'ljl1ld'IJ11 (TF-l, TF-2 11ft:; TF-3) 111~Y'i1.:J (VV-I, 



30 

VV-2 llJ:l::: VV-3) llJ:l:::11111llflH (SC) 1~HJll'l1ri'l1lH11'Jl~D~1tHhm~fl9iNfiu ~'1l.cIl'Yll1M'I 

l~eJ1fiD Reducing power total antioxidant activity Alpha-tocopherol lift::: Total phenolic 

compound Y'!D ';hn'l'Jn'fi'PIllt~.tf'l 10 ~1tldl'l 111'jih Reducing power 1Jlfl~,,!~lrltlijfl11lH<\JlJ'1j'U 5 

mg!ml AP-3 ij total antioxidant activity 1Jlfl~"l'~ l~eJ1~mfl~1~'lfi11Ufl1'J~lUn'l'jtl'\.P;/ftVn''i::: 

(17.43) ff1U SC ij,rtlU~"l'~ (2.10) VV-2 1lJ:l::: SC ijtJ11JlWn'lnh:::fltlDYJUtl~m1lJllJ:l ::: Alpha

tocopherollJlfl~"l'~ titl 52.77 UJ:l ::: 4.70 mg!IOO g ~lmh~D ff1U AP-2 ijtJ11JltlJn'lnl'i:::fltlDYJ 

U tl ~ flnlJ UJ:l::: Alpha-tocopherol ,rtltJ~"l'~ 1lJ:l::: ij~ 1~'lfi11u fll'i ~ lU n'1'JtllHJ J:lVn''i:::'\J tl'l 

n'1'itJ'i:::fltlDYJUtl~m1lJ1Jlfl~"l'~ titl 0.36, 2.17 mg! 100 g llJ:l::: 5.62 ~llJ~l~D TF-2 llJ:l::: TF-3 ij 

.tt O Q.l I d'QI~ ~ ..::.It. 

fltl 0.59 llJ:l::: 1.09 ~llJm~D n'1U VV-l lJm~'lfu'\Jtl'ln'1'J~lUtl'4lJJ:ltln''i:::'\Jtl'l Alpha-tocopherol 

.:::::i ~ ~ 
1Jlfl'Yl"l'~ fltl 4.39 (ff'ilJl, 2546) 

1J 2003 l.h1'il~'i In'1~'111ml:::l1tJ11JltlJn'l'i~lUtl'4lJJ:lVn''i::: fitl1~liJuvluGu'\JtJ'I 

Reducing power Total antioxidant activity Alpha-tocopherol llJ:l::: Total phenolic compound lu 
cl." '" IIJ~ , d ., .1 d IIJ d "" 

l'I1~~1tJtll'l 5 'lfU~ b~llfll'l1~lJU\l (Cantharellus spp.) l'I1fl~::: !flJ:l (Russula spp.) l'I1~~um~ 

(Tricholoma crassum) 1ltm::: l'1fl (Amanita spp.) 1lJ:l ::: 1lt~ lf1u (Termitomyces sp.) ~lU1U 11 

~1tldl'l Y'!D~mllJ1<\JlJ<\JU'\JtJ'In'1'in'nfl1lt~ 5 mg!ml1lt~~::: ifl RU-2 ~~l Reducing power ~'1~"l'~ 
(0.81) 'H)'1J:l'llJl fit) tllflJ:l::: l'1fl AM-2 (0. 71) ff1'wtll~iTu~ C2 ~jih Reducing power ~l~,,!~ (0.26) 

fll'i11f1'il:::11'\1lU~1JlW Alpha-tocopherol UJ:l:::1flril Antioxidant activity Y'!D 'h 111~ 

~UllHI TC-2 ~U~1JlW Alpha-tocopherol1Jlfl~"l'~ (28.84 mg! 100 g) 'itl'lJ:l'l1JltitJ 111~iTU~ C2 

(19.86 mg! 100 g) ff1ulll~~um~ TC-l ~U11JlW,rtleJ~"l'~ (1.98 mg! 100 g) UJ:l:::1ll~~1mjl'l'yf'l 
5 'lfi1~ ~~l~'lfmU fll'i~lU n'l'itl'4lJJ:lVn''i::: 1 m11~tI'Ifiu fll'i 11m1:::11'11ltJ11JlWn'lnh :::fltJDYJUtl 

Q QJ I I d d ..::::I ... I~ ..:::i d Q.I Ild ... lat. 
"flnlJl!"~1~H'11 Antioxidant activity 1'l'1.I11 ll'Ifl~'Wl!'j~lJu51J1ru lJlfll'l"lfl II "~ll'IfllJ'W 1.llJU 5lJlf:11 

,rtJeJ~"l'~ u~lllfll1u~ C3 ij~l Antioxidant indices 1Jlfl~"l'~ (3.00) 'itl'lJ:l'llJl titJ 11l~~um'PI 
I dd d'$I.d. Q.l1 .d 

(1.48) n'1UI'\1'P1~Um~ TC-l lJmUtltl'Yl"l'~ (0 .76) 1lJ:l:::1~m total antioxidant activity Y'!D111'\1~ 

.c:t I d
~1tldH~~1 Antioxidant indices ij~1'm11~tI'Ifiu l~tlllll1iJuu C3 lI:::lJf1llJlfl'Yl"l'~ (6.30)

" 
'itJ'IJ:l'l1Jl1ll~~UUdfl TC-2 (2.80) 1lJ:l:::1ll~J:l::: l'1fl AM-I ij~l,rtltl~"l'~ 0 .00) (Ul~'il~'i, 2546) 

d g; at. 

Hypsizigus marmoreus (Peck) Bigelow (Tricholomataceae) 'Ylfln'tlDt]'YlJi~lUn'l'Jtl'4lJJ:ltln''i::: 

I QJ d d. .... I ~ .::::to 1 ~ .. 
Y'!D11n'l'in'fl~'\Jtl'll'\1~ Hypsizigus marmoreus lJlJ 'i:::n''YlJi illY'! Ufll'i ~lUn'l'JtJ'4lJJ:ltl n''j~~ 'I 38.6

65.2 % ~mllJ1<\JlJ<\JU 5 mg!ml UJ:l:::~l ECso I'VilfiD 3.74-6.59 mg!ml ~1~DU'i~ff'¥liillY'!1Ufll'i 
" .. 

~lUn'1'itl'4lJJ:lVn''i:::1~ tI'IlIlfllJlfl i tJ,rtltl fitJ n'l'Jn'n~w'¥l1utJJ:l lh~tJUUJ:l:::lh1VU (Lee, 2007) 

http:3.74-6.59
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11\ jJ~ .,:f..::i i ~Q,f ~ 
U 200S Rita Stanikunaite !!"~flUI~ !~flf)1J1t]l'lTil'lN'li1fl1Vl 'Uf)l'HJUU.:jI'IHl 

~ d '1 I oj

Mycobacterium tuberculosis 'IIB.:j1:'l'111:'1'f)\PllHJ1UWl'11'UV"'IIV.:j111~ 'Uf)fJlJ'IIV.:jll1flIH1~ (Astraeus) 

1I,,~y'hf)nWJf) 1I~11~1:'I'11U~ 1:'I'1'l~\f.:jl1lJ~ 6 'lilJfl '[~tJltl'U f)~lJm '['U 1:'I'l1'fl'U (lanostane) 1'fI111'1B1. . 
 ., 
. U'U (triterpenes) ll"~ fllJ"tl~mi1'U lJlll'1i1 (phenylalanine betaine) (6) 1l,,~ili\h1:'l'1n1.:j 6 'l5iJ~ lJl 

rI 'jJ 'jI 0' I .; 

l'lfl1:'l'BUt]1'l~i'Uf111iJuU.:jI:)fB Mycobacterium tuberculosis Vllrh)j1:'l'11U~q'1'l~'liiJflli 1 nu 5 )jt]l'l~ 

i'Uf)niJu5.:j~~q'~ 

R( 

1. R=Rl=O 

2. R=O Rl=a-OH 

3. R=~-OH Rl=a-OH 

R 4. R=Rl=a-OH 

5. R=a-OH Rl =0 

~ /N,OXI 

6 

jJ ~ ~ , d jJ d ~ d..:::t ctiJ ~ ,d I 

'fI1'U 1:'1'11 mH! "B 1:'1'1~ 'b'.:jVlU11lJll1~U1'U!!"~1l1 ~1J1U1.:j'li'U~l'llJt]l'lTi'fl1'U 1:'I'nV'4~"B1:'I'1~ ~.:j 1'lf'U 

d ..::::t d QJ I d ~ ~ jJ & .... 1 i d d 9J d I jI ~ 0

1l1~'fI'U!!el~ 1l1~91UI\911 Il1~H.:j IlJ'U\91'U G)j'.:jlJ1~11'li'1' l'lUlJll1flU1'U!!"~Il1~1J1''Ul'lB.:jf:l'U1l1'U1'U 

lJl mmJ ~.:jfl~ "hlffln'U1~t11 il~ltl'U 1:'1'11 'f11'UB'U 
, 
lJ 
'U 

"V1:'I'1 ~ ill f) Tin lJ'I51~I~~f)!!11 ~ .:j11l1.:j II 'fi.:j 1'U1i U 

'1'U~1'U f111 fff)1J 1t]l'lf'f11'U1:'I'nB'4~"V1:'I'1~'IIB.:j1:'l'n 1:'I'n~il1 f1I ~~ fl'U i~'IIB.:j ll'l UiJ.:j)jfl~Utl UlJ 1f) 

(Stanikunaite, 200S) 

U 2009 'l11~ivif'fl11 ffVl"lmu"~flUI~ l~fff)1J1t]l'lff)n'f11'Ufl'4lqJ"V1:'I'1~ t)l'lff)n~l'Ul~fl 
lJlml~U filf111lJltl'U~1J 1I,,~t]l'lff)n'f11'UU ufllil~ u'IItl.:j1:'l'n1:'l'n~11 U1m1f11lf~ Phellinus linteus 

VlU 111:'1'11 'ff n ~ 11 UlU ~1U~T"11"~mUW Yi "fl~~ 1'fI 'fI)jt] l'lf'f11'U B'4lqJ "V'ff1 ~~~ '[~ u)j~1 ICsol'vhfiu 

17.73±0.27 fig/ml u,,~'l1~lJlUl1:'l'n'l11~f)flU%Jfl~m1lJll'hnu 76.39 ± 0.07 EGA ~.:j)jt]l'lf~~ 

ll1iiB'U n1J L(+ )ascorbic acid (P>0.05) (~1 ICso I'vilfiu 16.56±O.50 fig/m!) VlU11fil IC 'IItl.:j'ffnso 

'ffn~l1U1u)j~lfl~1~1111.:j 24.15± 0.50 ().:j 207.02±1.95 Ilg/ml Im~'l1~1JlUl'ffn'l11~f)tluyj'UB~f)-
d I I l.c::'i I Q,.I Q.I 0 

11lJlJfI1flU1~1111.:j 6S.ll±O.06 f:I.:j 5.96±0.lS EGA U"~VlU11'ff11'fff)~l1U1Uil1f)\9111'11"~mUllJl'll
'U 

'UB" '~fI"B h)jIl'l'U WYi"fl~~I'fI91 U'ff~.:jf111lJltl'U~1J~B MFC7 Im~ NCI- HIS7 i'UIG)j'''~lJ~I~.:j 

IIt1 ~ U.:jVl U11 'ffn 'ff n~ 11 U1Uil1 f)~1111" ~ m U1lJl'11 'U tl" i ~ fI "fl 11)j 1l'l'U )j t] l'l fi'U f) 11 'f11'U ~1J 

http:5.96�0.lS
http:6S.ll�O.06
http:207.02�1.95
http:16.56�O.50
http:17.73�0.27
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lJ1flll~(J ~-:JlJfh ICso Ivhn1J 3.15 llfl~ 3.08 /lglml ~llJrlWl1J 'hj'V'l1Jil'ln,.n~~lJq'Y1i~l'WU1JI'1YiI~(J 

(Samcbai, 2009) 
" 'JI I " 

~.:JU'W .:Jl'W1i (Jil~.:J ~.:JYi ~ ~ ftf)'l:llftmJil1'V'1 '1 'W fl1 '.i tl tl fltj 'Y1 ~J{1'W il'1 '.i tll! ~fl~ il''.i ~ IIfl:::'Y1 ~ il'tl1J 

l1llJ1fll ft'ul1 '.i::: fltl1JfJ'W tl~m1lJtltl.:Jil'U il'n~ ~1 fllll~ih fl'W i~i'W 11.:J"1"1~~1Jfl'.i 1'111i 114 ~ 1'W 1'W 20 

'11i1~ 1l~1Vi1fl1'.i fi~ lt1tlfllll~ihfi'W i ~~1jtj'Y1i~l'Wtll!lJflail''.i~~~ U1lJ1vlroJ'Wlftfl1:mitl111 



• • 

3.t. nllll1uft-:l6UHn1ftiill'~ 

1'ftQfllJ1UIII ''IIfla6~lh:: fl6lJ~1V1i1ftihiiut~ 20 '!IUfl nlJ1111111 flftIl1fta'ftl'llflUlIl 

11;uilnu 'Ui~11iftIlUlln'!lll1U 1UlillJullQU1VU mflQ1fnl fUr. 2553 lIlVa'l'll~!I\!!l'lllJ~ 

IllftihiiUt~lIft!l::'IIU~~if 

flTmill.t ;j'fllJ!llll.l1'hiiut'li~ 20 '!lUll 'Ui~111'ftlllJ!l11'!lD1i1 

4 •4811l111f11afff 81~fI4!1n'lfl 

Macrolepiota dnlichaula AGARICACEAE. if~Uflll~ 
! (Bedrk.& Br.) Pegler & Rayner : 

,::hfl'lln A11Ul1Iita princes Coner et Bas. AMANITACEAE 

Al1IIJnita caeso.rea (Fr.) Schw. 1::1~flmH AMANITACEAE 

Astraeus itygrometricus (Pers.) Morgan. ASTRACEAEIFllZ'hv I 
ri .. i

Bole/US colossw Heim sp. Fl~I'IIl!lJ~ BOLETACEAE 

if~lIft1 Aureoboletus thibetanus (PaL) BOLETACEAE 

Hongo and Nagasawa .. 
Fl~'lflll Bole/ellus chrysenteroides (Shell) Sing. BOLETACEAE 

i1~'II1!'t1!J Boletellus ressellii (Frost) Gilb. BOLETACEAE 

ICantwellus cibarius Fr. CANrnARELLACEAEliu~ 
. ~ 

Geastrum sacco.tum Fr.; lFl1::11U~ GEASTRACEAE 
I 

!ihfn Suillus tomentosus sp. GOMPHIDAICEAE 
I

'I1l'1hu Alpova IIlppei Fogel MELANOGASRACEAE 

Rusula liireScens Fr. RUSSULACEAE't11l 

Russula l1IIJirei Sing.rilJ111q! RUSSULACEAE 

:• Russula dens/alia (Seer) Gill. mu RUSSULACEAE 

~ .
11 UlII'Ill! Russula cyanoxantha Scho.effeJ;, Fr. RUSSUlACEAE 

Termitomyces clypeo.tus Heinl sp. 'Il!l1fl<il'nftfl TRlCHOLOMATACEAE 



• • 

• • 
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fl111.m 3.1 "6~ftI1l'11'hiiu1~ti~ 20 'I1Uft lui~H'.il'lf.l'll1\11'11l11il (fi6) 

.
..I 
lImiiA •A_ 

1I81lll'll1'11Q'911 
AI •1I81.a1'l 

t.I 1I1flfl1'll Termitomyces .p. TRICHOLOMATACEAE 

t.Il'11flUl'l~ Termitomyces grobuslus Heilll ct Grooss sp. TRICHOLOMATACEAB 
d 

iIIUU·Hl Tricholoma erassurn Berl<. TRICHOLOMATACEAE 

• d ,<v u 
3.2. 'IIlIl'IIlU0l1Iftlf1J1ft1IlflH 

3.2.1 Ul'lflfilU'!II)~ll1l'1l1l'ill::'I1Uft ~l'U1U 20 'I1Uft lin'll'Ui~H1Af.llJIl11'1fljlihml'll 
'" • 	 • 111 

fJ!h~I'I::la!J1l ~lmiU!JlJ1tillfl~lif.lllll1fJjj 40 - 45 ·C ifll!fl~UI'I::Ulhh.J1liflll:a6VA11lIJi~\hl1lIfl 

1Jl";;lll\: 10 g 

3.2.2 Ulll1l'1IlRll:";;llli,t~Il~'1J11I,;ft'1IJihihll::ftlIJ13fl1'l1ut.lilJlf11 100 mL Il'Itl11111 

.. -. ~ . '_I - .. " ..3.2.3 lIJ!JmlJ 7 1UU11J1fl1!J~ 1I01Ul 111::1II1J1'l11111l::1l1IJfJfJfl 1'11IJlftHJ~ Ro1l1tory 

evaporator "lfI11f!I)U1::1Jlll1 S mL l~lJHlu viaI1ft'lflull'lHfnftIW11Jl3fl1'l1'U (Hexane crude 

ex1nlct) 
d",,1'-' ~ ~. "2

3.2.4 fllfl'flIllIl!Jll"nAI'I1IJftlJ11ft::ftllJmJ1Il!J:;'lIlflflftl) (J1l'1l'l!J~ll111fJU'U!J 3.2.2 -3.2.3) 

Mtllull"ull'nl'll1IJllJ1!Jnft!J:;<i19lft (Ethyl __ crude extmct) 

3.2.S fll fllill1 ; fJ'iJ 1 flfll11l' Ollft' 11J1i'11ilft::llllJl!JnII!)::<ilftft uunIl"nIl ~'1Jj~h(Jlfl'fllU!J 11 

RI) (ti10l1'f1f1mHll1JJ'1Ju1l'tl 3.2.2 - 3.2.3) 1ft'll'IUIl'11Il"nIl11(JllJItl'fllUflft (Ethanol crude extmct) 

3.2.6 Ulll'l1trnflHlJllJUlm'll'll mnllfJ::<ilftfl 1l1l:::IflJ11UfJll1 U ll';:lu~lgU~~!IIl1.fJjj-4'c 
til'tfll'lf~~'IJ'll1 Freere drying H;tl,l1hh::ll1lJlu{lJflfl1u 

3.2.7 IT11 ITnlll1 !lllJI3fl1'l1'l1l!rii Ilfl:::~ltillfllla:::IflJ11UflllliIlH~1I~1UllJ11iuilfltlnnl'f1 

, 
3.3. 	m"J1AlJ1llJlJ'fIi~lUUljVlllhn:: DPPH 'VU~Q'llllii'Al1f11U1l1milAihiill'~jl1nll 10 'VilA 

'1l9.nl'YA'IUI111Y1ililIDs'I9\''II lAfJ1fli DPPH Radk.al Scavenging Activity 

3.3.1 Ift;V1Jlf11ill:llllJ DPPH tm1Jl1l'lJ1l'u 6.0 x 10" M 

i~ DPPH 0.0240 g tl~tlllJft'llJll"llft:llllJllJmUflll UiUt.l;1Jlilll 1000 mL iu 

volumetric flask l~lJ1fbii.nAUutHlAIJ011 HuRutl:::gi'ilillJlJrlflv.i'l\'1J 11' 
3.3.2 LiII;/J1J Stock solution: Trolox® fll1lJl-G'llfu 1000 ppm 

i~ TroIDx® 0.0499 g a:1l1tJ~'lJllJmUfJat.li'llt.l;lJlfll SO mL 1U'!I1A1f1 

Ul1Jlfl1 I~'IJH'hil.nllllllll'~IIIIJ01' i ,rIlHUfll'gjjlillJ1JrlUIJIi'li'1J H 
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4 	 " "3.3.3111'WIJ Working Slalldard solution: Trolox® Fll11J1'IIIJ'IIu200 150 100 L11:lZ 50 ppm 

3.3.4 lll'lJlJ Stock solution: ~1mh~t'fm:1'ii'i'lH(l1lJHfl1:l::;'IIUi'l tll1111~lJ~U 1000 ppm i~ 
~htld1~t'flH'I'ii'flHOllJtl!h~1:l:: J mg ":;"11J~'(1llJ'fI1Utl.,1.li'1JlJ;1J11''' I mL 11.1 eppendorf tube 

l~lJ , rhi1!11flllllt'f~1fl!lf1111~llfiuo: llilliiuIJ'I'IOIJ~~IJ, 1 

3.3.5 lll~ OIJt'flHIZilllH~O'flflt'fOUt)'fIfiii'l'UOljl,llliit'fl: DPPH 'IIO~fI'l1f1'ii'i'lH!llU\J1fl 

Il1i'1ihnll'~~1111'1l 20 Wfl1ui~H1fltllJiln'll1i1i1l'tf'H~uli'1lJn DPPHiliilJ DPPH 6.0 x 10" M IfllJ Trolox® H;llfl'17 

t1l1l1fll 2.9 mL • ~lll!h~ 
----.~ 

• 
i'htlll DPPH 6 x 10" M t1;1111112.90 mL 11.1 cuvette (glass) \J1flUUlflIJ 0.10 mL 

Trolox® Hlll fl'11~'ll!h~1.l;1J1911 0.10 mL I~UH'U~llfl 1 i'11l~ 
• 

l"htl91 DPPH 6 x 10" M 	 t1;111111 2.90 mL '1.1 cuvette (glass) Illf)UUlflllllJ'fI1Ullll .. 
t1:iIJU" 0.1 0mLl~uH'u~llfl 1 i'lll1~ l~Oli'lufi1fl'llJ'llJ 

• 	 3.3.6 ilttlllllJ'fI1UOll 1.ll1Jl9l1 3.00 mL 11.1 cuvette (glass) Ii'lu blank 1Jl1flthflU 

iJflf)iiu!II'r~~fl111JU11fl~'Il517 nm lflUlYlflilfl UV·Visible spectroscopy 

3.3.7 111 cuvette (glass) tiflllJ I '!t.11J~ 1Jl1i'1filf111iJflfliiU!lt'f~~fl'l11J!ll1flS'll 517 run 

3.3.8 t'ffHfllltlIJl9l1)llU'IItH Trolox® fl1111l~IJ.fiU 200 150 100 lIll: 50 ppm li'101f1 

filIll1tJflfliiUllfI'~~fl111J!l11flSU 517 run I!l:h;juuflntlfl1111tflJl;uinH·:h~fl111J1.fiIJ~U,jWI 

'IIINl'I'll11:111!l1J1911!lU (I!flU Xl ii'Ufillll'tJfll)iillllt'f~'IIO~t'f1l1l191'!lU (1I1)U YJ \J: lft'flll'l'l 

1J1911l!lU (slalldard curve) 

3.3.9 ti1ll1tl1fi 11t1llf,iil U n'III1K1lltlljl;! llii!'I'l:: DPPH 'IIO~ t'fl n'l'ftfl H U1lJ IlIflI'lJU 

tll'I111IlZoi19111 1l11::t6l11Utlll \Jll1l'm;r 1tl!h~lI,jll:;W fl 

% DPPH Radical Scavenging Activity = 100 

4 t 	 _ •~ ~

A_,. fltl f11f)lltJfll)llUUt'f~'IItl~l'I'l1f1'l)flHIJ1UllJm~ll !6'f111tl:'lJ19I1I1I1ll:W'fI1'1ltlll \Jlfl 

t'fni'i";IO~h~U9ill::'IIil.. 

http:t1;1111112.90
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3.3.10 191fhfm~91flihml1'~.il 3 l1i~ 1l1fhIUfl11~Uflflm\·lUfllll.;!1lili1'l::: DPPH ~ 
'~1Jllll~O !'~tlth'UI;J6Umlr1~!J '11.1 

3.3.11 l:UtJUmTrll~!Jll1fh 
... _.I .... AI,J ,; _I "d tI j,I ... 

l'IIUum 1nfll1lJi1'lJrtll1i5:::111Hl11llJllll'lllUl fllHI1U()lIl;!ll()l'! 1;: DPPH '1J()~ i1'1' 

l'!OIl110ltJII'If1l'llU 11l1l1lIl:::QfLIlIPI Un::lIlmllllll \llfll'!111/11()~Nllilll:::,ruil (lIflU Y) n'IJ '!fil9l'll1l~ 

l1'11i1!J!h~ (I!flU X) 

.'" ~ • _I ' ' '''' - ~IlJl tI'lJlYItJ'lJfI11lJ ()' l'lfU \lI mHnU!llll.;!1ltl11'1::: DPPH 'II!l~11'11 I1'fl9l11 tJ ltJU!f1I'llU 

mn1lll:: <il\lll'! II <I:::lIlll1UIl C1 \llfll1'lHh()rh~LI;l1l:::'!filPI Uti: fi9l1~()fll'! lll'i11lrh ~~ iifillUIl1lo;U ~ 

f111~lUIl1l1;!!liil'!1::: DPPH 1J1flfl'h 50 nJ!J{I~U~ 1~!lti1ilh'h'Uill\ll!JU'u'liuli!J'u 

3.4. 	nnllR!I'tl'UljlliiITUlllllVIIOIl1Z ABTS ..tl~ttl1lJftAI1!l1'Uillm,:iAihiitl'~illll1t1 20 '!fUR 

'U9~111f1~'U1!11'lllilii llW'lli ABTS Cation Radical Scavenging Activity 

3.4.1 l\lll UlJi1'1l1l:1l1V ABTS . 	 . 
i~ ABTS 0.0999 g (1000 ppm) 1I1l::: ~S,o, 0.0201 g (200 ppm) 1l:::1l1m.nln~tnH 

~'UJlf1~U!!1l::;Ui'lJU~lJl\ll,'li'lriU 100 mL 111 volumetric flask !~lJH"li,,n9lu!ll1'~191mm'~ 
• ~ d -.I "~'1~UNUll:\llJlUtJlJnmJ9I1llJ '1 

3.4.2 !1'I1UlJ siock solulion: Trolox® fl111J1-riIJ-riU 1000 ppm 

-i~ Trolox® 0.0499 g 1l::;1l1tJ~,tlllJmUllllui'lJU$1J1\lll 50 mL 'll volumetric 

flask l~lJH'bil1i'1flUlIlHlflurm"UNUll:::\llJliiUlJrI()uli'~lJH' 
3.4.3 IPllUIJ working standard solurion: Trolox® t1111J1-rIJ'lj'U 200 150 100 llU~50 ppm 

3.4.4Iftl~lJ stock solution: 1i1()dHI1'1'l1'ftIlI1U1UU9i1l:;'IIil~ t1111J1-rIJ-rU 1000 ppm 

f~nlHr1()(h~l1'lHrtilll1!Jl'IJOIh~ll::: I mg IlZU1VA'1UlUlI1U()1l ui'mJ;1J1\lll 1 

mL 'U EppendorflUbe 1~'IJ'nlilI11~uun~lAuml"UHtI():::!!lJl\llJlJyj6u1i'~IJH 

..... 	 ....... "" f 


IfllJI1'111l:::1I1U ABTS i IfllJ Trolox® 'I11611'1'fllllIJHi . EJ• 	1"" 
U;IJ1\l1Sl.9 mL ll;Ul\lll 0.1 mL Ifl'IJ ,lUlllJtil 20 Ulll-----_. 	 . d4 d . 

• 
1:lIullIl1'u <1:::11 1U ABTS U;Ul\l1l2.90 mL 'ti cuvette (glass) 91f111UliilJ 0.10 mL 

Trolox® '!II() I1'l'Il'i1!)!iHU;lJlfl' 0.10 mL 1~'IJ'ntl~ii9l20 U1n 

ilIUfll'!llll~1l1tJ ABTS U;lJl\lll 2.90 mL 1u cuvette (glass) 'lfll!UliilJ 0.10 mL 

" 	 ' '''' .... d .! '" ~llJmutJU!fl'IJ 1 tUl1lJtil 20 Ull1lrt()!lJU\lI,fl1lJfjlJ 

http:U;Ul\l1l2.90
http:1l:::1l1m.nl
http:191fhfm~91flihml1'~.il
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uIlJfllllmlltlIl1EilJl9l, 3.00 mL ill cuvette (glass) Iflll blank lI11fifhflmJl'lflillllla'~ 

~f1111J1l11f1all 734 run 11'l1ll'llflUfl UV-Visible spectroscopy 
a ..; «<!I "" ""..,J, A 

'U1 cuvette (glass) 'IlflllJ 20 ll1'llUl1fifllflll~l'Iflllllllfl'~l1fl111JlJnflllll 734 run 

"'" ,ill d A ~ 
3.4.61'UlJllfll1'1'11J11'I1!lllflll~fifltlllUfI'~llfl111JlJnflllll 734 run "6~ Trolox® 'Ilfl111J 

~1! :114 Aj "" .... ;f t ,Y.tli
1'II1J'IIll 200 150 100 U1l; 50 ppm 111l11'11llllllnnfl11IJfI'Ul'lll11;H1Hfl11UI'UU"UI'IH'1'116~ 

~ , " 
I1'Ull::1l1!J1J1911!lll (llflU X) fllJ1'I1fl119J1'I1l1lUllfI'~'II!HfI'llIJ11'I1!lll (UflU Y) 

.l!. • _I .I d":11.... ... 
3.4.7 nlU1!IJflllllVH'!Illflflll9l1UlJlllJlI!J II;:; ABTS 'IItHll1Hffl9lHIJ11J1!1fl1'!1ll 

LVn1llJ~'lhflflll1l::;!6111llVII ~lflfl'mi1lJ!h~llftll::;...iifiillHti1lJillliifli'IJ'II64 Trolox®/fli'un4 

,hmiH 

% ABTS Radical Cation Scavenging Activity = 100 

". " Acoo"", flll fllfl111jI'lflllllIllH'IIll4 ABTSIIIJ'Il1Ullll 

". ..
flll fl1flllljl'lflIlUIIlH'IItl~fI'llIJ1911!lll 

"" f o!II ... ... A 

~ flll I'll fllHJl'lflllllllfl'4 'IItl 411'1 1 I1'fll'lH IJ11JUIflI'!lU W'Illlll::;'!II9l1ll IIIl:atlmUfJ 11 

'IIll4f1'll~,tJ~14 

..:Ii _J ....... ; I t _I <ld" 11 .... 

I'IIIJ'U flllnfl111J 111Jl'Illli l::;H 11~fl11ll tlllWIllfllll'llll6'1j l;! IItJ Ill::; ABTS 'II tJ 4Ill' 

11'ii'''111l1lJl!Ifll'lfll ItJnllv::;·ihl1ll1l UII::;16mllVI1~lfll1'n,i1v~1411ftll::;WI'l (llflll Y) OlJ 'JIUI'I'IIll4 

ff17~"'l')dl' (!LflU X) 

~t'!1!! .q I _I "c:(""... '" 
III , IllJlllllllfllllJ lJ' I'!Ill1'1 fl1, 91 III tllll;!lllJ "'::; ABTS 'II 6411'l' !1'fll'lH1J11lIIJfl!'lfll 

!llnl1lJ::;oHlllll'Illll:::!6l11UtJll ~lfll1'1'l'1i1lJ!h41l"i1::;WI'l 

3.5. fl11Hll1nitYullJ'ljl,j118Q''S::;1I11lQ'1111'ftfllH!llUlIlllltlWlhii'll''ill1t1U 20 'lfiiflll'11~'rrlllJiI-
11'1flilU TfII!liii Ferrie Reducing Antioxidant Power (FRAP assay) 

... .... t .... • ..... 

3.5.1 11'I'S1J1Jl1'1' 1I::;1I11J1'I1V!.IH!1'11l1'fltl11!.111111911l::'IIllti 
, . 
;r~1'I'1,1i'1ij!lmnll'l'ii'tlHIJ11l11"Il::;WI'lIJ1 5 mg 1I::;1111ll,1J1l1 DI 1.I'lJU;1J19'1' 

1 mL 1ll eppendorf tube 

3.5.21f1;1J1J Working FRAP reagent 
•

19'I~1l1J Worlcing fRAP reagent lt1lJ!ll1'lJl'I'lHl::111!.1i~ 3 WI'I 1uti'l1In!hu!ll1'lJ 

http:lt1lJ!ll1'lJl'I'lHl::111!.1i
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• 
i'i~il 300 mM Acetate buffer pH 3.6: 10 mM TPTZ in 40 roM HCI : 20 mM FeCI, . 6H10 

61111llhu 10: I: I 

4 

19I16lJ 300 roM Aeetate buffer pH 3.6 

i~ Sodium acetate 'Ill 0.1700 gfI~1I16~'6 Glaeial acetic acid 1.60 mL mhlJflJ 

U;lJ19l11'l'1fJlhmi'U'1I""~U;1l1911qlll~lfJ 100 mL 

19l~fJ'IJ to mM TPTZ in 40 mM HCI · . . 
,r~ TPTZ IJ1 0.0312 g 1l:lnvllI1fJ 1M HC14.0 mL mhtJi'mJ;lJ19l1thfJ'Illmi''U 

M'1l'l'tJSIJ1911QllllY16 10 mL 

11'I1V'IJ 20 mM FeCI, .6H,O 
· . . 
,r~ FeCI, . 6H,O lJ10.0540 g tJi'UU;'IJ1911!\'1vihfla'U'1fI~U;lJ19l1QIll'll'lV 10 

mL 

3.5.3 19I11JlJ Standard L-ascorbic acid (MW 176.1) ~fl11lJl;j'lI'ii'1.I 1000 500 250 100 

lIaz 50 I'M . . 
3.5.4 illtJ9I Blank ('1l1m;1.I) sample Ila~ L-ascOIbic acid 1000 500 250 100 lilt: 50 f.IM 

~fl11lJl;j'lJ;j''UI'iWI 25 "L 

~ . 
3.5.5191lJ Woricmg FRAP reagent 1000 "L 

0/ • .. d '" 
3.5.61\11mflm;jlllflll'UUff~llfl11lJ6nllfl1.l 593 nm 

3.5.7 j;iV1.It11lTI1l1911J11.l'lltH L-ascorbic acid fll1lJl;JlJ.f{1.I 1000 500 250 100 1I11~50 
Q -.I ""..,..1 " .. ..t..i 0/

I'M 1\IIVI'llfJ1.Iflllnfl11lJfflJW'UU~1I11~111ml~i'lflfl'Ullff~1l1111lJ6nflll'U 593 nm (y-axis) flU 

1l1nJ!.f{lJ;j''Ui'i1~'1 'lltHfflllJ1\111l!1'U (x-axis) '~'~mlrllJ19l1!1'U 

3.5.8 fil'U1IUfh FRAP value lI11VHifflJfl111;f'UI'IH'llIl~fl$lrllJ19l1ll1'Ufil'U11U91flqI'l1 
• !Jl t.. "" }!I III ,1" d d.... . . ...

Y ax - b unufI1 y "'lllfl1fl11'ili'lflil1J!lrr~'IItHff"fffl\ll\ll11lIJHUl'ln~'I1'U1'I mnfl9~ I'lf'll" 'It~fl 

d I ",,,, t I .... 

111lt'll FRAP Value 'll'HffllfffltlI'l1IlVHlIl'Iltz'InJ\II 

3.6.n"'"1mlJ11II1I'11Ulzn8un'U8iifl11lJ (Total phenolic compound) 

flml'l11lIJA11ldH 

3.6.111'I~1I1J Folin-<:iocalwu reagent(lN) . . 
a~alll Folin-Ciocalreu reagent (2N) l'U'Il1I1a1.l11.1ti9l1l1i1'U I: I 

3.62 11'I11J1J 20% Sodium acetaw 

i~ Sodium carbonaW 20 g a;:1I11J1'UJ'111d''U 100 mL 1'lJ!htlfa::1I11J1l1.l1i11.1Iiftl 
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3.6.3 Standard Tannic acid 
, II • $I 

oif~ Tannic acid 25 mg n::nla1'1nhmi'u 25 mL I~U stock solution ~lfltiuli!J . ..,.." "" tH~'~Ullt'f Iftfl111Jl'1lIJ'UU 0.5 mglmL 
~ , 

f1111lfln::~ 

3.6,4 19i1UIJn'lH'~lllm~!J1l1'ln'01.I1J11J1111n'lnh::fl!llJilu!liim11J (Total phenolic 

compound) 

Q ~ 4 "" 19I'1J1ln'1'1l::111tlIJ19l'!1Ufl'ftllllUUfl (Tannic acid) llfl111J1'U1l'llU 0.50 mglmL 

1l;1l191' 20304050 lIlll: 60 ilL 911IJ<illilJ '1'I1U~I!!ll'lllftI!6~ IftIJn'l' 11::11 1!J1'l1lfttlIJfl11lJ6IU9I 
• 

(Sodium camonare) 1250 ilL Folin-Ciocalteu reagent 250 ilL lIll:::liilJUl IlUfJ1'Ull;1J1l'1' 2.00 mL 
1/" , • 

lUUrill:::~1l61'111ftllO~ fi'~ii~HlillW~lJihitN lrtUl1ln40 U1Yi 'i'ftfhf111ijftfll'lUlIt'r~YifJ11IJUl1 
A ! .. • • d --' .... ~14 ...

flilU 725 nrn 1l1flUUUlfl1f111ijftflllUIln'~1l11'UVUfl1 mfl'UlJl1l11llfl1I'1I111UUfl (rog) (Tannic acid) 

191~1J1ln'U1Il:111Ufi'16VH ij lfln'll n'nfturi1l:::'IIUft IftVf11,i41l1 5 mg 1I:::1I1tllU11J1l1Ufjil 

l.00 mL IftvJhfm11f1l1:::ti'll1iloUffUIJll'l1!1'llflll'lllllUiio (Tannic acid) Ulthf111tlftfll'lUIln'~ 

IJlt'ilu1I11tinJlIJ1111fl11'11111UiiO (Tannic acid) 'Uffl,fi'101h~ I g 1l100nnlllfll!1'Il 

, 



• • 

• • • 

.. 

Unn4 

... rl _cv 
fUllltl::l'fl':!l:::11F1Qflln~U 

4.1 NI!1I1~Ifii'Alfl,t\"l1fhfhl!:::1I11JIifi!Uliiu',K'lU'U 20 'lfUi! lUi'~tl1'A~Ull'lVlili'i 

111~ ..'11ft'!.! '1'I'~11~ lY6Uql1 if"'lUlY116ljljlliilYl:;~lU1U 20 '1111ft lull~ tl11'1t! U11ll1fB1li 

U11J111 U11l'u1l'~ U6,ul'll1l'II:::lli 6ft ~lfl'1j1,1liii nlUflll1l'~1I0~ lY1HhO~Hllftll::".ilI'l1J1 ~ 11,1 lU 

10 g ii11J1lYnftl'i'.wli'lnlll::;lllUISfIl'lfU mnllo::oilll'll'lllil:::mmUllll 100 mL lnUll1117111 fl11l~ 

lYlllY tift ~ '~j\'lUffl ~1!6'1::m /)'11'1111::: II 11J18f1l'llU mil1I11::: oillftl'l lUI:: mmuOil !\"61flt!l~ 

RotaIy evaporator ~::'~lYnlYtil1l't1lJ1UtlllJlfll5 mL ul'tllnlu6'.1~fli'!.!1i401::1't16'hnlll:::!l1{J 
I1ftiJ~lJUlt1:::tlU odli~U1lYlllYi\'ft't1IIIunl1Hu1l'~linfl i'~li'lun Freeze drying ~::11'1'Ul't1 Unll!H 

lYlllYi\'~'t11J1Ulgn1'lfU wnllll:::oiIll'lft ull:::ll)'rnUO!lllwn'111i'1!l1h~ li~un'fl~luftnH~ 4.1 

, . 
'"'iI .. ... ;iI .. ... "'" 

ftln~Tl4.1 UltfUflH1HUIl::: % yield lI!Hn'lH!fll'ltfIllUlllm'llU IllYlIl6::'lIll'Illi 1I1l:::!!l'l11U!l1l1l6~ 

lYll~';m~l~ll1l11ihiluMlilU1U 20 Will'Ui~'t1-m~UIlll'lf1lil 

% yield 

mmll!ll'l 1 

1
I 1!1111111'l1:::~_16___'i-i_0._88_6_1-1-_0_.2_47_5_+-1'_O_.2_4_57_+-,_8._86_+_2_.4_7_+-_2_._46_1 

" ~ r-_2~'_I't1~ft_l.I'l_1:::_'t1_U_~__-I-_0_A_66_9-t_0_.1_57_3-+1_0_._21_1_1-+_4_.6_7-f__1._57_+-_2._1_1~i 
3 !l1fl~~1I1nl{j ,0.4260 0.2080 i 0.3821 4.26 2.08 3.82 i 

" .4 IHftmU 0.2421 0.2259 i 0.2583! 2A2 2.26 i 2.58 I 
f~---4------------+

" 1 ' i!5 i !Hl1Il::: ~nlltH 0.8640 0.4201 0.4078 8.64 4.20, 4.08 ,I 

I--~~---t---.--------+-----+-"~-+~-----+~---- --~-'~--~--j 

6 ! 1111'1~~l't1iim 0.2349 0.3836, 0.6747 2.35 3.84 I 6.75 'I' 

~---1---I---~~-- ., 
7 lill1ll1l'1'hU 0.1499 0.1749. 0.6908 1.49 1.75 6.91 ,

'I-----I.~,_:_.~---l------
d ~ • I

8 IHft't1lHIIHIl 0.5846 0.5382, 0.7689 5.85 5.38 7.70 
r----~~.·'-d··~~~---~~~-I-~~-~I~~~-'~--~------~----~ 

9 l!1f1fHI1I'1~ 0.3781 0.3817 0.7149 3.78 3.82 7.15 
f----+----..~--.. ----+----~~"-:-:-r"--~- ---- -'~~----i-'----'-

10 111f1liu~ 0.1533 0.2830. 1.2006 1.53 2.83 12.01 

lilfl~~,'l'11 0.3449 0.2055 0.2866 3.45 2.06 2.87II 

0.3690 0.2149 0.3221 3.69 2.15 3.22 
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, , 
Rl'iH;!4.1 'Ill11umn1''1Ui1::: % yield 'UlNITUlTflRll!ll11U!fll'lfU Itlnntlzeill'll'l IIlltttlfllUtlll'Utl'l 

1T1,~,tldl'ltll'1'l'hiiu'~~1'U1'U 20 '!IURl'U1i'l'tI1A'lunn'!lfilU (fttl) 

I:' ""IV 1 ,
, 'Ulll'Ufl'U6'11T1'UlTflRllV1U (g) ! % yield 

I !Id~ll I ~I'I1R ttlnn I t6nn 
I fl l!lfll'll'U ~ , Itlfll'Utln l!JflI'lIU 

4 mfll'U61l I 
tl:::'!I11'I1'I 6:::'lI11'I1'I 

13 l'I1flfi6111qj 0.1148 I 0.1982 0,\184 LIS 1.98 Ll8 

14 IllA~'1'1flA 0.2479 I 0.1734 0.3702 2.48 1.73 3.70 

i 15 IllAl.in1fl'G'l1R6 0.668\ : 0.3406 0.3410 6.68 3.40 3.41 

I 
' .. 

i\6 jl11Al.i!l1fll'lllJ 0.\88\ i 0.1780 0.2018 1.88 1.78 2.02 

" .. 
I 17 I 111 RI'I'U1nR 0.2261 0.2273 O.2209 i 2.26 2.27 2.21 

.. c---..__. 

I 18 lllR'I1n1f1UR'I 0.1618 0.2205 0.3287 I 1.62 2.20 I 3.29 

n1R1!ln 
, 

i 19 0.4682 0.2550 0.2913 
! 

4.68 2.55 I 2.91 

20 I'I1R1:::l'1fl'Ul1 0.8061 0.6838 0.3262 
! 

8.06 6.84 3.26 

I 
I 

I 
I 

i 

4.1 fUIIl1':1flRirIJllq'lli«l'UIJ'llllliin~ DI'I'H 1~1)"«U'IlHir1':1irj{l1l1ll1lJllJfll.U 11);\01):::"""'1 

UII:::IIJ'II1'UtJlI1I1flI'Hl1lhiiu''''ill'II1'1110 '1uA1ut,a1l11112UlI'11lInii 
.f~ _ .I ~ ~ 

VlfIfln fl R ITtlll q'III! i'll'llITn tllj ~IHlIT'j::: DPPH III iHi'I 'U 'II!H 1'1'11 ITflR'K IJ 111 l!Jfll'll'U 

Ifriiiltlzeil9l1'1 UIlZI!Jm'U!J1l V1fln1Rihi'i'U'~~1'Ul'U 20 'lliiRluii''1wiR'l1ll'tnnlU1RvH1ll 

DPPH Radical Scavenging Activity ft'lUl'I'iHi'UllfllSflRlltl'llu<i!tl3 nU'hIT1S1'1'flA'K1l1U t!lm'll'U 

V1 milRihii'U'A'Ii1'U1U 20 'IIUIil '1'U ii''1111Rtlllm l'11Ti lii1H'HIlflll"Rll!J'Iii'luIT~H1ul'm H~ 4.2 

1'1'11 ffii'R11 1J1Ul!li\116:::iilll'Il'I Vlfl1illiliJl1i'U'A'Ill'll1U 20 'llii R l'Ui'!'K 11iltlUll11 '!I1nU lH'Nllftll 

~ , d ~ • iJ - '~A ~ .flRll!l'!Iil'!III'1'I'H 'U9Inl'l'll 4.3 1I1l:tl'11I'1'flIl111Jl1JlIlfll'UtlIlVlflll1R lfl'U ~.1'U1'U 20 'II'UIl.'U 

~ ~ "',.. - 1 d~'1111RI!Ulln"1'U lfNllflU"llll!J~Il~lIffll~ 1I1'111H1I4.4 

11lIJ!JiliutiUtlnl'hm"!lU'II6~ Trolox® fl111J1-G'IJ,rU 200 150 1001111::; 50 ppm lflIJ1R 

• ~ d .., old 
f11tlll~lilflll'UIIIT'!1If1111JIJnflll'U 517 run lItnflH'U1fl fl (llJ" fl. I) 

, 
~lflUuti ltilf111 ~lilfll1'U!l1'I'~ti1'U1111fllll.i Ilflo\l'Ufi'ftl111i'1'U!lljlJ 1161'1'1:: DPPH <116 ~1'I'11 

.... ... I I "'" ""'" _f "d" 11 ... 
1T11I'1'flfllW111I!llll'lf'U nlfllTll1'1 1!J1J1'11191llt'llURV~lJfllllJ611'l1U 1'1 fll1911'U tllj I,jIH11T1:: 

DPPH 91Nfl'U fl~llffR~luRl'l'1~ 4.2 
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ei ."ttl....l ~ ...
9l11NlI 4.1 HI1fl11l1fi1l1'6'Uqn1il'llUl1'lltllj1J116l1'1::; DPPH I'Utl~IIU'II'H1f1ll1'fllllllll'UIBm'lrU'II!N 

1i1!Jlh~I{jllthiiU'I\'lim1U 20 lIilll1u1i'~1I11l'l'U Iln1l1ilU 

, 

I 

! 

I 

DliKu 

I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

.. "'IOlllll 

lifIl1H1::;~11J 
d

IllftIH1::;lIU~ 

lilllif~'II1illlJ 
.. •IlIllfllU 

lifft1::; l~flllll~ 

dlft1::: l~fl'llTl 

lilftif~llIntl~(if~mll) 

SlU 
~~lIl1ti 

n1I1if~lIl1~ 

litlll7u~ 

111ftif~'Il'11 

litllif~Uflll~ . ... 
d I, . 

11l'1Hltl 1Il1l 

lilllif~"ll1 
litlluil111-G'mlll 

. lilfttia1fll'l1'U 

d • 
IHftI'lUU1ft 

• liffttia1fl1'll~ 

,ifft 'fill 

TrolQX 

O/.DPPB Radkal Scavenging 

Activity ('Yo DPPB±SD) 

24.92±0.72 

12.78±2.20 

NO 

NO 

0.48±O.44 

2.89±1.58 

3.44±O.36 

8.07±O.68 

NO 

2.96±O.05 

3.8I±O.29 

5.56±O.77 

6.48±8.03 

NO 

20.64±4.09 

O.47±L56 

3.45±O.40 

5.53±3.09 

O.16±O.SO 

O.72±O.66 

96.95±O.05 

i 

i 

, 

I 

! 

I . 

i 



43 

., J' .. , ~ .. 4 .J ~ ~, ".1'4' 11
U,'UVlJl1f1 IIUlfll'll1HfI 4.2 l'llIJ'Ufl11nfl1111" llll'U n::111HfIltullll'lrUftfl111'1 l'IUl1j1J1l 

i'iln~ DPPH 'U!)~1Y1HrnIlI11J11Jl8fll'lf'U QlflIY1Hh!J!h~IIl'i!l::'!Iiill (y-axis) nlJ'!Iiill'll6~lYn 
'" • .... .. Id _~ "" 'al" d")lI ...
il16IJH (x-axis) lI~lun 4.1 UIl::!1JllJlJlnlJlJflllu!l11'I'UI'lfl1HIl'UV1jI,jIlIll'f1:: DPPH 'U6~lfn 

... 4 .d:.4 oQ "=,, ~ ...
UlflflllflIlIHH"~l'IllH'YI4,2 1111::'j,un 4, iI1lVlIUUIIIlltlVll'I'U!lfl11I'1lUV1jJ,!IlVlfl::; 

111lJ1i DPPH 'Uf)~1Y11l'fnlll1lJllJI8fl1'1fUQlflI11"iho'U'~1i1'U1U 20 '!Iii,. 'I'llJlllfl1lftilll1Ulll 
d • _ ,JJ! .... .<It" d ~ Y ... • I ...

l~flI'lfU'lJV~ll1f1ihflU IIn~ 20 'Wllflllltl6WH'UI'IIUfllHnUIJ'IIlJl1lJlfl::6~''U'!I1~ 'S.62±I.3S tN 

24.92±0.72 lIa::lif l'lo'UihM~iiqnf'uflmflU6'11lJIl6lf1:: 11 1fl~ IIfI'lJf)~1Y11l'fnfll1IJ111 IIJflI'If'U 

.d M dJ d <U14~' ~ _
Ilf) 1l1f11f11::flllJ 1l1f1f1~'!Il"lIa::Il1I1If11::1l'U~ flUllqn1i 'UflU!ll'U6'11lJaVl'f1:: DPPH 24.92±0,72 

-, 'd' .. ~ 1 d ~ l'20.64±4.09 1111::;12,78±2,20 lu6H'lfUI'II'I11l"lf1lJ flUlfllJlJfllll'flllJll'lllll'U malJfl'lf (Trolox) 

".4'" d ....' I .... .1 "d "'lUlJqfl1i 'Ufl11!ll'U61jlJlmlfl:: DPPH I'YIlfllJ 96.95±O.05Iu61I'I'UI'I 

http:20.64�4.09
http:24.92�0.72
http:S.62�I.3S
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.;, 491 Q ~ ~ .... Q.q, 

fll1Hfl 4.3 Hl1mlllAl'f{J1JqllI!Al'IJl'flH)~lJl1ll1n::: OPPH 11J{J~~'IJ'IJ{JHI11t10A'I1fJl1JWlll1{J:::'I1IAA 

'IJ{J~~1{JdHlllAihil'IJ'I.~~1'IJ1'IJ 20 'IIij"i'IJ~~'I11"tJ1Jl1n'll'll1U 

%DPPH RadkaJ Scavenging'. .
alA'll 91'11'"'1 

Activity (." DPPH;rSD) 

1 
 Ill"IH1:::nl/l 7.0I±O.96 
.. 

1'11AIH1:;Hlr~ 5.7Q±{].332 


3 
 11lAif~'lJl111U 0.23±O.50 .. •lHA(l1'IJ4 
 ND I 

5 
 llli'll:::i~OIli'l~ 1.3)±O.92 I 


Iiii'll:::hfl'IJl1 2.08±Q.126 


lilAFf~I'!ftl6~(Ff~f11lJ)7 
 4.34±O.94I 

.. • '1'11'111'1'111 1'IJ 27.77±O.S4! 8 

d •l'!f A '!fa~1I'!f11
9 
 2.62±1.59 

10 
 4.04±O.38liI"if1!1A1 

.. ~ 11 
 lHAlJ'IJ ~ 7.03±O.34 

12 
 liI"if1'i111 4.25±O.81 

n1Aff~'lJ0~~13 
 7.17±1.01 

IifAIi6 i 11\,11 
 0.3Q±{].9714 


15 
 9.85±O.271'I1"rf~'II1" 
! 

.. U ~ 'RQ+O'lI'I1tl 1110'11111'1616 


lifAU1110Al1J17 
 6.S4±1.05 
.. . 

18 
 l'I1"A'lJU1A 4.15±1.40 
! 

lifAlln1f1I1A119 
 3.77±O.82 

20 
 Iili'l'l.tln 3.35±1.26 

Trolox21 
 96.95±O.05 

I 

, 
*'!fJJ1Ul'lf"l Not Detected (NO) ft{J 'I.1iuqf1i''lJml~1'IJ6'4\!ntJl'f':: 

http:96.95�O.05
http:3.35�1.26
http:3.77�O.82
http:4.15�1.40
http:6.S4�1.05
http:9.85�O.27
http:0.3Q�{].97
http:7.17�1.01
http:4.25�O.81
http:7.03�O.34
http:4.04�O.38
http:2.62�1.59
http:27.77�O.S4
http:4.34�O.94
http:2.08�Q.12
http:1.3)�O.92
http:0.23�O.50
http:5.7Q�{].33
http:7.0I�O.96
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4 ............ '"' f I,q. OW = 

BfflZDPPH 'II B~ffll ffflft'lHIl'IJIBlIllBZ'lf11'l1'l III flffn 1'l1BflHI!I'laZ'!IU ft (y-axis) fl'!J'!IU fI'U B~ff11 

~lBdH (x-axis) i~,ll~ 4.2 II11Zlm!!'!JliitJUthnJB{Icj}U~f1l1A'l'Iltl'l!\lllilI.T1::: DPPH 'U.NI.T11ffflll 

<00.,. III • I -<0 

II fJll1ltl 'I'lll B::: 'IIll'lfllllfllY11 flll'l 1mUflll::: '!IUft 

\llfll'llm~ 4.3 Ull:::lll~ 4.2IrlBillll1WllllB{I.}U.lf1l1A'lUI'l'l!\!llUff'::; 'flfllii DPPH 'lJ1'l~ 
ffl' lYflflllfllUlI'lnllB:::oillfll'llilmili,ihfiu1~~lU1U 20 '!Iiift 'I'IU11fflllYtlftllfll1.mriilltl::;';IIl1Il1'11 tl~ 

,'I1ft'l'hi\u1A'i~ 20 '!Iiift iillltl{lcj}ufl1uflll~lUB'I!\!llUff'lZtl~lu,b~ -1.69 ± 0.11 fi~ 27.77±O.84 

ua:::I'I1f1'1hfiu 1A'~iiqllt'Uflll~lU tl'l!\!llUl.Tl Z1l1fl~'lfl'IJtl~1.T11ntlfllWl'!J Itliilll'lZ';11'l1'l titl ,'I1f1'111 

• .I .. .t .... l"'.tl Jt' QnlU IllftH~'!Ilfi Ull:::mIlIHl::;Hl!! l'l!!lIqnlJ Uf1l11'l1UB'I!1AllB!'Il::; DPPH 27.77±O.84 9.85±O.27 ua::: 

.1 .. d" • ~ i '" ~ i" <I ",.t~ ~ 7.01±O.9611Jtlll'1fUI'lIl11ltlllllJ flVllItJUfllJfll'l1ll1l1!lU lIHltlfl'll (Trolox) 'lI~lIqll1i IUfllll'llU 

http:9.85�O.27
http:27.77�O.84
http:tl'l!\!llUl.Tl
http:27.77�O.84
http:II11Zlm!!'!JliitJUthnJB{Icj}U~f1l1A'l'Iltl'l!\lllilI.T1
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d. 4~......l '1/ ..,
9111H'Il 4.4 IItl'i'I~FI~fl1'i'l1i'1tl'61Jq'l'l1i"11Jtl'T:;!l'lj\l"6tl'i:; DPPH !1J!l~I'I1J'IlNtll;tlmnWljJliI'I'll1J61'1 

'U6~ft' f.llh~l~frihilui-Khi.!1'IJ 20 'l!Ui'I1'IJ~~111i'1fj lJ ilHlI1ilU 

hlt! ;"I'I1f1 
%DPPH Radical Scavenging 

Activity (% DPPHtSD) 

1 

2 

IlIi'lIFI1::~ll1 

" ~ l11i'1IF11::'I1U~ 

50.27±O.88 

9.75±3.12 

3 

4 

~'Il11.'11fJ 

•1l11J 

1.07±2.35 

3.7I±O.79 

5 1111'11::: hf1!ll'I~ 3.08±O.43 

6 ,ilI'l1::: l~fl'll1'l 1.92±O.64 

7 lill'l~~lMft6~(~.:t'l'l1lJ) 6.65±2.05 

8 

9 

,ilfilfTrhu 

d ~ •
1M1'I'I11.'1~1I'H1.'I 

1O.47±2.90 

6.39±1.17 

10 

11 

12 

'~I'Ir:f~III'1~ 
" ~l'I1f1lJU~ 

" .~, " 1'111'1 FI~'Il1'l 

4.03±1.92 

6.08±3.24 

16.25±O.46 

13 

14 

!ill'I~~Ufl"~ 
lill'lon1'H1li 

13.87±1.26 

ND 

.......................

15 !ilflr:f~'!!lfl 7.55±O.IO 

16 11II'IilI.'I1fl"11f16 4.72±1.24 

17 i1ft1flI'l11J 5.71±O.51 

, 
: 

18 

19 

4 

U1l1f1 

liN 

4.59±2.14 

4.61±O.53 

20 1.'1 3.51±O.46 

21 Trolox 96.95±O.O5 
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Ul'tJ\lil~'Knmml~~ 4.4 l;iv'Utnl'lltll11Jtill'w'U1h::'ll1milIUtJ;Ici1'Ufin"«1'UtJ'ij\lil 

Stn:: DPPH 'IItJ~rrlH'fl\ll'llfJ11J18m'U8i1\llnrrllir)8Ih~IIPiil:::'IIii\ll (y-axis) fl1J'IIii\ll'll8~rrn~181h~ 

(x-axis) ti~ltl~ 4.3 1Ii1:::I1.nv1Jliivmhltl8;1~'U9i'fl1l«1'U6'ij\lilSl:fl::: DPPH '118~rrl"'rrii'\Il'llfJ1lJ18m 
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~lFlfll1'11l'lfftJuq'l1t,hlJtJ~l,!ail!n:; lfHJlii DPPH 'lJtJ~ffnfft1l'l!ifl'lihl1ut"" ii1'l11U 
~, . 

20 'lfihl iUi~'I111'l~U al1'lftnilllJtJl'Il;lJuliilJuq'l1Tiiu Fll1iflUtJ~l,!aaffl:; DPPH 'IItJ~ffllfft1I'l'li~ 
~ d ~ £:>. d,. ,.d..d. 'N "".ot,J.. 6i 

3 'lfUI'lI1U!'I1lJll'l11i 'UFIllI'11UtJ~lJatJff1:: DPPH I'I'I1QI'l fit) IHI'IIFI1:::l'mJ~lflffllfffll'iltJ'I11UOa Il'IlJlJ 

ll'l1t1uFIllA'lua~lJaaffl:; DPPH ",hou 39.271oO.883811'lIJliifJUO'IJft11lJlfl1jlU1ma tJFI'I1 

d""..t. ",... • .. ~I "d 1I...l!-.:t
(Trolox) 'II~lJll'l1I1IUFIllI'11UtJ~lJatJftl::: DPPH !'I11F1'IJ 96.95100.0547 !lJ011'1rn1'l 'linn DPPH 'lJtJ~ 

ffl1 fffflli~ 3 'lfUfl l'IU 11ffl1fft1fl'l1fJ1UItJ'I11UtJaiiq'l1t1 U Fll1 ~lU O~l,!aiJffl:::fi~QI'l 

~.JI "" & II IU "'" "'I>

4.3 Ham,nl'll:l8tJ1ijntiftl"U81fllD81J1::: ABTS 1tJ8~fI"u"lliIlll'lJllfl1lI'11tJlllflI."u !IIJl1:I1I:::.!I'I" liD::: 

IIIJll"ulla'1f).!"fI"hihl'~\l1"u1'1t 20 v;M'ltfmlf1~tJa'1111ilU 
4" ... .l 'JI ... ... ... 

~ lflOll'l1l'1ffO'IJq'l1li \I!1utJ'4lJ atJff1::: ABTS IU tJ~I'lU'IItJ~ ffUffFlI'IH fJ1U!fJf1!'I!U ltJ'I1atJ::: 'II!fIfi 

lIa:::!a'l11UtJa ~1f1!ill'lihflU'A'~lU1U 20 'lfill'l iU,r~H1f1fJ'lJal1'lf1ilinl'llJirn ABTS Cation Radical 

Scavenging Activity ft~l!ffl'l~1U1iiOll'l1l'1..,a~iu'lia 3.4 l'IU11tTl1fft1I'1HIJ1UUIf1!'IIU ~lf1!ilflihilu'A' 

~lU1U 20 'Ifill'!1u i~H1I'1fJlJal1'1f1ilii1,\'PlaFlln1flaa~ft~ufftUiUfll11~~ 4.5 ffl1tTnI'lHlJllJltJiii:1' 

tJ:::olill'll'l'lf1!i1l'liilnu 'if~lU1U 20 'Ifill'!'ui~H1f1fJ'lJal1'1fTnm,\'Nafl1'i'l1f1atJ~ft~Hffl'l~iUI'l111~~ 

4.6 1Ii:1:::tmfft1I'1'11fJ1Ula'l11Uaa.lfl1i1l'1ihnuM'1U1U 20 'lfUI'!iUi'~H 11'1~lJan'lf1ilili,\'Plilfll1 

'I1I'1M~ft~Uffl'l~'Ul'll1H~ 4.7 11'11Jl'iiIJUOUFll1VbJ11'l1!lU'IIM Trolox® fl11lJl'lilJ'liU 200 150 100• 
w • .... .j

lIa::: 50 ppm 1I'IfJ1I'1fllF1l1~I'IFIaUlltT~'I11'111lJfJnfli:1U 734 urn 
•

~1F1'l1u'IlltilF1111il'lfliiUlltT~t11U1f11fl1l1Jaf!~ui'i"ml~lUtJ~lJaiitTl::: ABTS 'IItJ~tTl1ffnfl 

'11 fJ lU Ulfll'l!U ItJiiaa:::olill'll'l lIa::: tlJ'I11U aa ,.1 flff 11iii'1mh~1Ii'ia::: '!Iil1'1 

... "" , t ..,. ..::!' ... I II' d «!J! .... 
ffl1 ff fll'l H fJl lJ I IIfl1'1!U ~1 flff 111'l1 aVHlIl'ln::: 'lfU A UlJ fllllJ tJ1 I'I!U 91 fill i'l1 U tJ~ lJatJ ffl:: 

ABTS i'iHnu ft~Uff~H1U9I111~fi 4.5 
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\IInl~~ 4.5 Fla011'nll!ff!ltJi)'nlfKTlltnH)~lJaihm: ABTS lif!l~KU'll!l~ffl1ll'tiIl!WJ1'\JU'm'l1U'll!N 
M16dHlif~ihiiu'~lilU1U 20 '!lUll!lU'~'Il1Il!tJ'\Jan'lllili1 

o U 

1I1fttl 

2 


3 

d , 

ll1f1mu4 


5 


6 


7 


" ' • .1I'Ilfl'll111lU8 


9 


10 


11 

12 

13 

14 liffloe1'1lqj:-..... 

%ABTS Radical Cation Scavenging I 

Activity (% ABTS±SD) 

ND 

17.43±l.89 

ND 

29.34±1.09 

ND 

37.36±0.73 

O.76±l.71 

6.76±l.81 

ND 

8.80±0.97 

28.00±1.l6 

7.37±I.83 

11.74±O.67 

40.42±1.l4 I 
~~~+--~.-~~~~~~~---t-----~--~--~----1 

15 lifflff~"lf1 18.89±1.40 I 

17 

18 

19 

20 

21 

ND 

32.29±0.84 

ND 

Trolox 99.82±O.OO 

.. , ,.. "'1 ~ Q

''I'IlJl!ll'll~ Not Detected (ND) fle lllJi)'nli Ufl11fllU6~\la6ll'1:: 

http:99.82�O.OO
http:32.29�0.84
http:18.89�1.40
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lil'11tJija~1~1l1fl1mH~ 4.5 1<U9Ufl11'1'1f111Utf1J'liUlh::'If:h-3fhIU6{I';U.lfmlllU6'1!)J1:1 

ti1.'l'::: ABTS '116~1.'11'1.'Iflill'lf 91lJll!'flI'lIU1l11la'lHi11'1/h~lL.ia::'IIi1fI (y-axis) nlJ'IIU1'1 '116~1.'Il' ~'l'tJlh~ 

(x-axis) ~-31U~ 4.4 III1:ausu'Ulii91JfllIUV{loilufi'flU;il'IJ6'1!yatJa"::: ABTS '116'11.'11Hrnfl'lf91'U11!' 

.... I J "'" 

flI'lfU 1l11la'11 11116rll'lUI'I a:::'IIu 1'1 

4. .1.... '" ~ .1 "d <I 91 1"".:0,1l11lilll1H'I1 4.5 1I11:::11J'I1 4.4 I1W'I'I1l1Hllll1JfJ11'11UlllfllHnuV'I!)Ja6l1"::: flV11l ABTS '119'1 

l1'lHlflfl'lfUl'Ul!lfll'll''lJlllfl1ill'lUl0U'~f I'll1U 20 '!Iill'l 'n1Jl1a'11l1'flfl 'If 1J1'UI!lfll'll'U'II6'11 ilill Ul0U1 0\' 
• 
n~ 20 WI'I iiIU6{I';u.11uflmi'lljv'I!lJI16l1"::6~iu,b'l -8.51±1.99 a~ 40.42±J.14 UI1:::Ii1I'1Ul0UM 

~iJq'l1i'u01' ;ilUV'I!lJaiil1":; 1Jlfl~f!fI'II6'11.'111l1'fll'l 'If1J1'Ullffll'llU fl6 1i11'106''If tV 1i1l'1n1'111'1111 1111:; 

lillllUa1llUI'I'I illllJti,.;'U 1I'luiiq'l1tiullmij'lUV'I!lJaii1.'l'::: ABTS llilfl1J 40.42±J.14 37.36±0.73 UI1::: 

.1 "d" 0 QoO 1 4 ~ 1" .4 old. ......" g,I
32.29±0.84 11J6'jI'll'UI'lf11lJI11I'1lJ P!VI'I1V1JIl'Ul1'l'lJ1I11,!lU 'I1l116fl'll (Tro(ox) 'II''IlJl)'I111 IUfll'f11U 

"'" • Q.' _I ., cI If 
U\jlJ1:1Ul1'l::: ABTS 1'I11fl'U 99.82±O.OO 11J611'llUI'I 

http:99.82�O.OO
http:32.29�0.84
http:37.36�0.73
http:40.42�J.14
http:40.42�J.14
http:8.51�1.99
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~ J" A':,.. 0.1 Aq

ft111-lll 4.6 Ntlfl11'11M1.'I!J11 Q'l1 1I'111'1l 1.'11 Hl1Hltl!J1.'Il:: ABTS l1J !J~I'I'Il'U!J~t'ln fffl~'II !J111L6'11t'16::'b'tli'll'l 

'U!J~~I!J~Ht~ i'I'I'hil\.l1!\'illl'l\.l 20 'IIiii'l1\.1i~'II1f1'lUnn<11'1i1il 

• 
%ABTS RadIcal Cation S£a'Venging.., .. .. 

DlfltJ 'I!!l11I1i'l 
Activity ('Yo ABTS±SD) , 

l~flIN1::~1!J1 ND 
d ~ 

2 IHMIN1:H'Il~ ND 
i 

!3 l~fI~~'U1111t! ND .. , 
i!'Iffl01\.14 3O.03±O.13 

tifi'll::l~flu~-I5 1.42±3.97 , 

n1f11:: l~fl"n 37.68±O.59I 6 

n1f1;f~lHg!J~(;f-31'l111)7 NDi 

d •IHflHl'1'11'1l8 41.17±18.73 
, .. ,

9 
~! 

!'If '11'11 t'I~U'II II ND 

10 111l'!if~'lfI~ 27.09±9.99 
i 

, 
II 1'I1f1li\.l~ 36.72±5.90 

".~...12 I'IfflN~'Un 30.6O±14.90 

13 l11ftif~'Ilfl~~ 18.10±4.29 

d " I

14 IHflfl6 Hty 4O.47±O.99 

i1-1I1'!;f~'II11'! 26.86±6.0015 

l11ft,jt'l,)fl~nfl616 33.76±2.07 
i 

lilfI,j <llflli'll1117 4.03±3.58 

.. .. 
IHI'lIi'l\.llllf118 9.22±6.56 

19 l.aflt.lt'llfl1lf1~ 4496±2.82 ! 

,
20 lilfl1ft<l 0.75±3.21 

21 Trolox 99.82±O.OO 

• 


http:99.82�O.OO
http:0.75�3.21
http:4496�2.82
http:9.22�6.56
http:4.03�3.58
http:33.76�2.07
http:26.86�6.00
http:4O.47�O.99
http:18.10�4.29
http:30.6O�14.90
http:36.72�5.90
http:27.09�9.99
http:41.17�18.73
http:37.68�O.59
http:1.42�3.97
http:3O.03�O.13
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." ..l1:P ..l '" ~J ~ ~" •• ~I """ J!U1'Utl\jfl'n ,,'lnI'l1l1UI4.6 1'U!lUnnnfl111lUll'l'tU1!':;111Hfl1llJll1l'ltUI'I0111'11Utl1.l\ji'l 

Hu'n: ABTS 'UtJ~Ul1UnAl1!llUitJiifltJ:;~II'I~HnnU1HhlloHII9i1;l::;'lfiiA (y-axis) nlJ'lfi'JA'UtJ~ffll 

IhtlOH (x-axis) i~,tI~ 4..'1 1I1;l::lmlllJllilllJti11t1tl{I~,j'nm~'lUtJlj\l1;liJuu ABTS 'Utl~U11UnA 

..d _f..d 4..... _, ~ cd" '" ~ 1""t1fl1'l1,HYI 4.6 U1;l::;,lJYI 4.511ltJ'l'ttl'HIl1111tlll'lllJl'lfilHlllltl1.ll;Jl1tlUU All11i ABTS 'IItl~ 

U11 ffnAl1 tJ1lJltlYl 11 tJ::: 'ii11ll9l"1miii'! 'thiiu1ft' ihu 111 20 '!fiiA 'l'tlJ11U11 ffOAl1ll 11J ItJYll1tJ:::ciJI1'l9l'll tJ ~ 
" • ~ ,~: ""'..... r:J.. ~ .... • d:I

111AUmU "Y1~ 20 'lfUA 1lItltJ11'llUl'liufill'lnUtl'lj'IJl1tlU,::;tJ~iU'If'H -5.72¥J.72!H 44.96±2.82um: 

lillI! U10U 1ft'~iil)'nif'i '1.1 fil,Ii1UtJ 1.l",l1ihn::; ABTS 1l1n~1.'{I'I'U tl~ tr1, ffOA l1tJ1lJltlfi fItl:; <ill'llll illtJ lil A 

tltl1mlA~ liI~l'Ihyj1U IItl::aill'lfltlim.V1ll11lihlilJ 1I'wiil)'nif'iu01,1i1UtJlj\ll1Vff'::: ABTS l'yilOlJ 

~I """ • ~ 1 ~ ~ 1"44.96±2.82 41.17±JS.73 um: 4O.47±O.99 IlJtlll'llUI'I1'I11l111I'1lJ A!lIYl!llJfllJff1'1l11111!lU 'nnwn'lf 

ok......,flo): )I... , ... _ ... d II 
(Trolox) 'II'~1li]'n1i IU01,1II1UtJlj'IJtltJU1:: ABTS 1YI1nlJ 99.82¥J.OO l11tl11'1fUlli 

http:99.82�J.OO
http:4O.47�O.99
http:41.17�JS.73
http:44.96�2.82
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~ d~.... A Jt .... 
1lI111UI 4.7 flilfllnl~ !'Ifl1Jqflll!'ll\j !'Il'HI1J\lil!l!'l1::: ABTS l1Jfl~I'IW"!l~ffl1 fffli'll1 611JI!lfl1\j !lilllfl~ 

1'i1!l~Hlil~ihfi\j'A"1In\j 20 1fiM.\j~~l1i~'l1Jilll1f1jlil 

%ABTS Radical Cation Scavenging ... ..• 4 
DUI'll 'lJ1I1'l'ii'l 

Activity (% ABTS±SD) 

54.74=0.97I !ill'1!1'n=~llJ 
! 2 " ~ tl1~!fIl=l1\j~ 8.4~.70 

3 lill'1~~'lJlI116 ND 
d •
!l1~m\j4 31.65=0.34 

lil~1:: l~flIll'1~5 4.91=1.01 

6 lil~..::: 1~1l'IJ1l 45.65=0.20I 
, , ".:t'. .. ,::1.

llfl'1f1~!l11.l !H(fI~'nljJ)7 16.12:±.{I.23 , 

lifi'l'lfTrhu8 19.98:3.48 
d ~ •9 tl1l'1lfil~lIlf1.l 3.36=1.02 

10 111~~~IIl'1~ 50.70=2.34 

d ~ ~ !l1~jJ\.I11 52.94±22.48 

12 !ill1l~~oiI'l1 44.12=1.64 
! 

13 111'11~~Ullg~ 34.12=2.87 
i 

14 111l'1IMmy 57.61=0.71 

111l'1if~'Il1l'1 26.20:±.{1.3115 

16 ,'il'llUn1floil'l1l'1!l 42.49=0.88 

17 ,!1I1lU1l11l9l1U 1.10:±.{I.46 
d ... 

111l'191\jlll~IS ND 

, .. 1.1
19 1!l1l'1 1111l!l1ll~ 51.63%0.73 

20 lifl'11flll 4.08H.93 

21 Trolox 99.S2:±.{I.OO 

http:99.S2:�.{I.OO
http:4.08H.93
http:51.63%0.73
http:0:�.{I.46
http:42.49=0.88
http:26.20:�.{1.31
http:57.61=0.71
http:34.12=2.87
http:44.12=1.64
http:52.94�22.48
http:50.70=2.34
http:3.36=1.02
http:19.98:3.48
http:16.12:�.{I.23
http:45.65=0.20
http:4.91=1.01
http:31.65=0.34
http:54.74=0.97
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lh.jj'tJljll~'K~lflPllm~ 4.7 I;jU'I.IflHrlrl11IJfflJ~\.I1I':::·l1'h~ft1IUtlf!.Jl'l.l~f1mhutl'tlji'l 
Off'::: ARTS 'UtJ~ffl1ffORIlUl1J1tJ'II1'1.1tlll'lflffl1i1tJlh~u~Il:::'JiiR (y-axis) 01J'lfiiil'UtJ~ff1,i1mh~ 

40''' ~r:! "'* I "c:I" II..., O!(x-axis) il~IU'II 6 1l11:::11!'U1JI'IIIJ1Jfl1IUfl""'I.IAf11' "111 fJ'tlJlltl ff$::; ARTS 'Ufl~ffn ffl1RIl IJ1l.11tl'll1

Utlll 'Illflff11 i1fllh~II~11:: 'lIUA 

'il111"m~~ 4.7 1I11::;IU~ 4.6 IdtJl;'ntu1IUfJ{I';'I.Iii'f11'~lUfJ'tlJllDtn::; lillJlll ARTS 'UfJ~ 
ffU fftiil'llIJ11J1tl'll1'1.1tlll~ lfl1l1llihii'l.l 'Ii~1'1.11'1.1 20 'lIUR '1'11J';h ff1H'InR'II Ul1JIfJ't1l'l.l fli'l'Utl~llI9I'IhiiU 

'i\'~~ 20 '!filR ihUfJfl.Jl'l.lii'iul1m~'lUfJ'tlJllDffl:::fJgiu'l11~ -1.63±3.43 i.'l~ 57.61~.711111::l'ilRihi1lJ 
'i\'~ilq'l'1ii'l.l1111"'llJfl'tlJllVffl:: ARTS ~jjq'lli'lJl1m\'lUl'Il1fl'tlJllDl'Il:::lJlfll1'h 50 Itlfl{I';U~ jj 

..Q .. 'i ... 111 .. ~ .1 ... 1 .. .I 1 d.tli " 
5 'lI'I.Ii'l rltlllH1I1fl 'II'l1IllRlfll::H11J I'IIRlJU\lI'lllluIl111I11N 1I11:::I'III'IN~IIIl~ I'IlllJt]'11ll UI11H'l1lJ 

fJ't\llltlffl:: ARTS l'rholl 57.61~.71 54.7~.97 52.94±22.48 51.63±O.73Ui'I:;50.70±2.341i'lIJliilJll 

~ 1 ~ dd.tii ~ Q ,~
flllfllnnl'll!llJ mllfll1'l1 (Trolox) 'lI~lJq'l'1ll '1.111111'11UfJ't"lltlffl::: ARTS 1'I11l1ll 99.82±O.00 

.1 ~" ~ lutJll'!flJi'I 

http:99.82�O.00
http:52.94�22.48
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http:57.61~.71
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~, 111 - ~"-'I-'~' 0~lflflU'nI'!t'f!JtJll'n1i Un1'i1'l1110ljlJl101.'f~:; ABTS'U!H1.'fl11.'fflftllfftlJlflU ft ~1\nu 20 '!fIJI'! 

1mi'~1111'! !l'Ull'i l'1f1ilii Irl!lltlStJ'Ul;jtJ'UIl'ni111IlU~111 oljl;!llii1.'flZ1i'ltJ1il ABTS 1JO~t'fll1.'fti'I'I~~ 
3 'lfilft TltJ'11n'lft{Jlfill,~;ljjt)~ill1llmTl110ljl;!nii1.'fl::~~qftfio l~ftrlO lHqI 16~M1.I1fiol':;fl!Al:: 
~ltJ 1JM1.'fl11.'fiiftl!l'nl110111fttJjjll'nlhllfl1'i~1110ljl;!lliit'f'i:: ABTS Ifilti'u 57.61±O.71 unz 

_I .. " '1 .. ~ '!.......,(1 111 54.74±O.97IlJO'iI"Ui'I ftvt'ntJtJflU1.'fl'i1Jli'1'i!ll1 !'nllOfl'l1 (Tro1ox) 'I1~1JfJ'n1i 1I011!'11l16ljl;!l101.'flZ 

ABTS Ifilii'U 99.82±O.00 Itl6{'';1I.l ;~1il ABTS 1J6~1.'fl11.'ffifl~~ 3 'lliifl'l'm111.'fl11.'ft1fllO'nlllOllU 

ll'nill101'i~lU6lj\lllii1.'f1:::~~ql'l 

4.4 Haftl1'f1I'1ll'IIUfl1UIll'1211101'Ufll,tYl'IllI'lf,ain:::lftDlii Ferric ReduciDg Antioxidant Power 

(FRAP assay) 

~lflfl11'ni'l1.'fO'U'H1t111JliUfJ'nf~1IHlljl;!nih'l'i:::l'l!J1ii FRAP assay '116~fflH'ffi'll1tJ1'U 

mnllO:::;rlftl'l nn:::mmU6ll ;l1m'hu~H'11J6~liffl{JlflU 'A'~lU1U 20 'lfiifllU~~'I11fl'1U!l1l'lffilil ll'ltJ 

1il Ferric Reducing Antioxidant Power (FRAP assay) ~~nnfl~lu1ilfl11'nl'ln6~lwG'o 3.5 TltJilffll 

fffil'lHtJnJlofiml:::'iI!'li'l~lmhu"'Wl1JO~lifft{Jlnu"ilU1U 20 'lfiii'llU~~'I11l'lOulln'lffniil 'ti'All• 
fl11f1l'l1lO~ii~U1.'fiH'U"1'iH~ 4.8 Ull:::l'I'l'il'l'nl'l'l1l1ltJlOmU!J'i1 ~lmhu?h~'1'U!J~lifl'l{Jli1ui~~lU1U 

20 'lfii l'li U~~H11'1'1 U llll'lffi liliM'All fl 11 f1flllO~~~II1.'fiN i Ul'lln~~ 4.9 ll'lvtiitJunufl'i lt11.111'1'1 J1U 

1J!N L-ascorbie fl111Jlil1JoG'u 1000 500 250100 Ull::: 50 f.lM ll'ltJ1i'1fh01'il!l'!flnUlll'l'~~fl111JtJl1flgu 

593 tun . , 
~lmrulllt1101'il!ftflaUuff~tilU1iU'I11t111JliUll'nii~lU!JljlJlliil'l''i::: (FRAP value) 'UtNtm 

.... """ "'" .... I t ;Q

1.'ffll'l'l1tJ1U!O'n1'l!J:::9JII'I!'I 1l'i1:::mfl1U6n \llll1.'fl'i ft10tJHU!'In:::'lfU ft 

ffl1l'l'nftl1tJ lU lOtill6z'ili'li'l II 'i1::: I (l'n lU (llllllllffl'iiii10!h~1IAft: '!Iii~ ~ ::iltl11JliUll fI i;;lU 

Olj:yn61.'f'i::Al~nuii~uff9HlU911n~~ 4.8 

http:99.82�O.00
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3 216.82 

.I 	 .,- i" - .l " ft11N" 4.8 N1:lm~'YIilt1!JlJlIllJ~1J1il1f1111Jt111Jllt:l llflT,91111t111 81j\jtl8t11 Z FRAP !lJ!J~!'Ill"'!Ht1l1 

t1nl'lllllltUIlTift!l:'¥I!'Ii'I liil:::IIl",11!l1:l "'1l~';18dHlill'lihflll 'li\'. llJ1U 20 'lliil'l11,l\j~lIiilf,l'lJftn'lllllii 

. 
 FRAP value (mg) 

.. 4'

QUIU '1181'Kft 
16111118Q 

r-------+----,---~-----+------+------
1 lilI'lINl:'hlJ 	 236.93 321.04 

~----4-~--------~--------~------~" ~2 	 IlII'IIFm:llU~ 318.99 562.69 

Il1ftif~""1:l1B 141.66 

" .4 1lI1'It:l111 	 290.30 418.50 

5 lililn:l~flul'I~ 403.58 598.20 
---~---------4-------~ 

6 lilil;:;1~fl""1 248.53 416.84 
~-------~--v-----'--------4--------------~---------~ 

1 lill'lif~!'Iiii'!H(if~1I11J) 246.61 191.19 

8 lilillfTl'hu 1558.20 835.02 

9 411.49 598.51 

10 lilftif~ul'l~ 142.42 423.42 
----------+---------~------~ 

11 n1ft1iu~ 	 396.89 121.08 

13 dfilif~Ufl\1~ 	 313.24 435.50 
~-----~------~-----~ 

14 1111'10fl''ifill 243.50 291.10 

15 ,ill'lif~~ft 531.11 331.59
1------+-.....- -~--~..... --_+------_+-- .------j 

16 lilil'lhnfl.unl'l!l 242.22 420.14 

17 ,ill'l1J1:l1flI'l11.J 	 428.34 476.95 
r-----------t-d~d----------------t---------------+-----------···----

18 	 IlII'I!'IUII;il 286.98 202.16 

228.05 269.34 

20 155.58 227.35 

21 L - ascOluic acid 1470.97 1410.97 

12 

I 
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d 1" ~T~ 1 ~~fH'fllHlfllllfll11J1T1lJlHl Utnl\lll'l.n)~lJ1:ItJlTn: ~Wl1i FRAP ~W61IlIJ'tIilflflll 

~ " , • _d ,.t<!A" A,". , ~;:'.I!,ltll1~'tIlI1t111IJff1IJ1nl 1Uflnff~NTU6111fll'lltJU lJlft1'11'1T116U ftllfl Tllll:: (Fe) U'I'IU 'l! 

ff111h:::mJUli~'6U~fHllIgO Fe" - 1YfZ (Ferric tripyridyl triazine) Il'lUIT11'1'1flff6U fl:::l'lfllJ 

: IlIgflluff11rl'1I:::\JOS~1'11'''lfttJff11~lUflljlJniiffl:; '1~11'IuffmJl:::ml1Jli~4flu~'HllIgm'l'l6i'i'ff 
1+ d ~~ : "",.d..4 .... ,oC\ 

Fe . TPTZ 'II~lJffU11~U~ftflIlUllff~'I'It1111J1J11t1nu 593 run 11flNnfl11'l'lflIHl~I'HlIlTft~ U ft11H 

~ 4.8 Il'lUfI11I1fffl~fll1fl1Hlftff6Ul.l;1J1I11flI1llffllIlHllufllll1'lllffllfl~lJl1iiIT1:; FRAP ~fl~ 

ffll ffnftlllJ1U16 l1i1ll:::oiluI19lUl':::Ifl'l11Uflil \l10ffU rrOflllIJlU'U6~11191,.hflU'1i 20 YUfl 'I'I'U'ilrr11 

rrO>l'tl1J11J16ilfHl:::<ll19lftiiri1 FRAP value lld'u'II1~ 142.42 mg ii~ 1558.20 mg UIl::ff1HTOfl 

"".q ctlo~.I"" ,J 01\1 .... '01 
16'1'111!l:::'IH\lIflllIJ1'U~tHmft'tll1l1UIJIl1 FRAP value 1J10'l'lIl\ll till 1558.20 mg 1'I'I1J1JI'I'I10'U ffll 

...... ,Q oJ ..... "'" .... 
1J1\l11j1U1\l111JU'II' (L·ascorbic) 'HlJtll FRAP value 1'l110'U 1470.97 mg UlI:::rr11rrO>lllIJ1'U16'1'11 

Ulllliiril FRAP value !ldlu'II,~ 121.08 ii~ 835.02 mg 'I'I'U'hrrl1rrO\ll'tlIJl'Ulll'l11Ullll'Ull~ll1il1'll1 

'I'I1Ujjti1ll1fl~lIilIlil1lJiiti1 FRAP value nllo'U 835.02 mg 1l11J'Ull'ho'U lTllIJ1911j1Ul\l11iJU1il (L· 

.. d • , ~ ".t<! 4 .I~ 1ascorbic) 'II'~1J1l1 FRAP value 11'l1fl'U 1470.97 mg 1I11:::llJllllJl!J1JI'I'IIJUulIJ1IlltlI1IJrrlIJ11t1 Uf1l1 

~lUlllj lJll ii In :::'U6~rrll rrOill 'tIm'IJIll'l'llU llll'U II ~llfflih flU1~i~ 20 Wflllrr\lI ~fJ '11 t,Uf1l11lU 

ll~l;!lIii!n:::,~;Iqfl 
_t':! q ..tJl 4:.-.4 ....... .-" '" 
lIlflflnllJ11J'IJI1'l1J'UfJ'I'I1ifllUllljl;!lIlll'n:::1'l~ 3 l1ifltJTIi DPPH 1I11:::')! AnTS lIiI::: 1"1 

A .. ~ ,. - 1l'lfll'rll'UL'I'I6IJUIJUfl11IJfflIJ1HI UOlS9I1Ulllj",l1llffl: ftlJlY! Ferric Reducing Antioxidant Power 
• 

(FRAP assay) '1fNIlOll'11il1l1!l~.r~'Illlfl1l.lQ 

I. rrn ITnillll V1lJllll'l1U~I1~ll~lilill{hflU 'A'~iiql'ltlufllS~lU!llj "'lIiifll:;~~f(ilI 9t~ 
, • A" .;~ ""~ ~ ~ .;, '" ,.1'''4'tINlI'I'IlJq'\'1Y!ilI1Ullljl;!lIllIT1:::rr6il1flllll~OU1U!l~~ln 21lt9JNlIl'lU1~:::IUU u i'ltlll 

.;,~ ~ • d .. !. d 1
1.1. 0l11'1 'DilI1'11l1l:::1I11J'\'11J'U11i!~ I'!IU 1!l'l'llUllll 'iI:;llflI1UIT1U1HI UOlH':;il1U 

.... 4..::.1: JI ~ ~ '~I 4"" odd :fflHilfllll'\'1IJ~111~!l6fllJlfl11J 'II~LU'U uft1UIlQ Like dissolves like tit! ft1i!llil:;il11J'\'11J~1':; 
, . . 

1I:::111H1Uft1,hil:111IJniii, l'I'In:m~ih~ftl::lIiH llJlllf)llili111'1UIIH'ft1'1'111''ilI1'1'111 (dipole

.". " 
dipole) IlflIl:; 'till::: lIl/J 1u;;i'ni1l1:; 111IJn1tiiii'lllil:: rrlUH tl jill::: lflftliu1i::' h 1 ft muii'~ fI!l ~ 

" ." . 
lIJI1I1j1'l'A'i~,hlH'a::1I1IJnU'~ .r~UurrnfftiflHIJ1'U'tI1J1'IJItll'l1U~1:I ~:;iiflHl.ll:f18uniNh1i!~n 

'I'I'Ulull:!ft IW Tyrosine Carechol Aden.line NOllldenalinc iJl~fllllHfhrl'!ltlnfJl'li4T1Utllj","iifll::: 
~iI fi1Ul'r11f1nillI!lVll'I!l:::iI1'l9l1l'lU fill ~ii,f'l.llU mn~1l1'l:::ilfJ l1t~llU6lj"'1l611'1:::1 ,HlI~U1 111'1::; 

rrl1ffti'ft'tlIJl'Ulgf1l'llUIl'lUll'll~ii,f,!l'tllJff1IJUtlll:::1I1!J'A1urrllliTn1nffl1~'ti,f'IW'~il'u 9t~ 
1 .." '" d", ""1 J' ~ ~.1'I'Ill U n'!lUtllJllll:llJUfflllJl :::f1lllJl'lUql'lli Uf1l1 Yl1Ullljl;! !l6f11:::U!l1J 

• 
1.2. lUf111'\'1\l1Il!l~ '~;;iIYi11l:::/lllJllll'llUllIl1Uf11111:::1I1IJrrn ffnflif~rrlU'!Iil'il ~n'h111' 

rrll rr nflll !Jl'UIlll'l1U w !lll/l:::1I11J''''''i'lflU 1 flfl11 ,A w .. .::IUll~\)ln ITlS 1T0illH!Jl'U Illl'l1UllilUII::: III 1'11 UllllU~ ') 

mii!luou ;~Yi1111'1l:;1:I1IJOU'1Ift Ulflfl'hll'l1 !l'nflH !Jl'Ul!lVl1l6::<lllftl'l UlI:::ff11ffOillll !Jl'U16f1!'I!U 

, 
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...:, y ~ 1 - .... ,
2. ~lfHllnJIlll'6llI]111 'U111~lll'1l6l1IJ1I6ll'~= IlIJ111 DPPH 1111:::111 ARTS '1'11J'l1ll'1l 

ll'nflll!Jl1Jltll11 'U Illl 'II Il ~It1IlIRl:::~lIJjj I]11ii,'U fm~1'U 611\I II iJ ll" =~j:j~ 1:1fill II Zll'tJllfllllmi'U ~~ 
"""'" I A .s .... , y ~ 1

UtJ~11 1I1l1'l1lI11nlllll'!)1J 1'1'161I'Il lI'Ufl'J 11lll' llJ1HI 'U1111PIlll!)lj1Jll!lll'l: 111111 Ferne Reducing , , ~ .I,. " . ~ .1.... ,_1,"J
Antioxidant Power (FRAP assay) 'I'IU11 l1Rlll1 llll'llPlflnIHfl'U l'Ull~~lf11l1'lRlll1lll~::I1J'U U 1'1 

... """"" "'¥:t ..tdl_ , " .... 4 .....
fl 1)111 DPPH IIlln:& ABTS 'IHlU'U1I1fll' 11Y1U!)Ufl1lllll'11J11 (J 'IlfllHI1'Ull'lj1J1l!lll'1::111!lfll~1l 

!llllJll iJIn:: l!11itJ'U n'U ft~ J'Ui'lltTl1\'1 nlll1 IIl1J1tJl11'UtJ III t1lllfll:: ~ 111 thu:: illl'lHhtitJ!~ jj 
• 

fl1lll1'1llllHli'Ufll111l'tJ'ljlJllOl'lnllft DPPH 1I1l~ ARTS ,«~ 111111tlHll'rH'Ull~I'I111i'U,rtJdl 
.."d , Ai" q ... ...." q, 4 »IlHI'InIlH)'Ul1'Ull1'U 'U 11111 116'1jIJ 1l11!",:: ij::IflYl6l1 IJ!ItJ!'In 111l!'ll1J11111flllflllltl1l6'U 61 IJ 

iJlilmnll'U hl..t,1tlHur1~ (Delocalization) 'Ii1,If!tl H!'Ifm!'lOVl hhiilll~'U !llllJ1l6!'I1:'::1'I6hI 
Ilwi1i FRAP ';~I~'Il1iflll'11lll'llllltl111l1'1llJllui'Uomi~fh'll61i\IlPl16ll'm~b~ll'11t'U ''''110 

11111::: (Fe) i'lll'l'll I'InllllV11Jl6l11'UtJll'U 1l~ltlIlIR1;::N16 !l1U~:: 'lijjt'f"thtity~ilfl111lt'fl1J11 u i 'U 

• 'A<;/ ,_",4" J ,~~:t ~ dfl '".. ..
flllll' ~Fll'UtJl1;1 Il1'11tJ'Il ulIl1'1ft'f11 tJ'U Il 1l~'U'U1111 1'I1l1l11611JltJ 111'UtJll'U6~1111'1IRl::ffllJij~1I1]1111 

l'U fll1 Pi'1'U6l1lJ116t'fl:::~'Il'tJ!J 

4.5 UIlf11'l11IllWUfl1''liltM1l10111'1,tI<,i:::f1IlUlllJIlQl1J1 

fll'111t1,1l1111t'f1,tI,:; fltJll;;lltJnllnlJ 11'11114 Folin-Ciocalteu med!od ';~tll1l101 

ll''' ti,::: fltJU;;'Il tJ iim 11J1l:::;f'UtJ~nm'hll 1'U'UtJ~l1lJYI'U tJll 'II tJ ~ t'fll til ::: fltJ u'fl 'U tJiifl111lUfill::: '!IUfI 

_, 1->' A .'~~A ~ • ~ .:. "',,,
111 111f11'1ugmIJ10ll Folin-Ciocalteu reagent 111'10l'lHOll 'If~1l10flll 'I1'i1l1fllll]'I1l1 'U0111'11lltJ'ljl;lll 

OI'l1~'U"Nt'f1'l'InilllJf1I'lflJ !fln!ltJ:::<illillillllll:!!ll11'UtJl'I ~lmiil'1ihiill1«lillJ111 20 Wil ~1111i 

- '''- .. - d .'1 4 ,,,dd ""i" ~ DPPH 1I11:::11 ABTS i'lfllll!lflflt'f1't'f01'1111111J'U6~lI1ilul0'U i'I'I11lf)111 lJfl1'l'Il'UtJlIlJlllllI':: 

• .1 "d" .IQ •• "" Q

11101111 50 lutJll'lflll'l lJll11u11l1Wt'fl1u':;0Illll1lltJ!lfll11l ~10fl11'11 'iI t'fflll I'lltli111111 

lf1nl1 :; flfl 'lJVl 'U !Jiifl nlJ'IJ !J~tt11 tt 11'1'1 ~ tJl'lJ'IJ!J ~Iill'lihfil.!1ifVl fl ttl1 ff til'll!!Jl 'lJ!fI'Ill '\.I tll1 ~1'\.11 '\.I 

5 Wfl 'M'fl"uPlol'imi'llft~lIt'fil~''UiIlm~~ 4.9 
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flllH~ 4.' 1111J 1\11 I'm 1.11::: ntluijU!)aIl111J'U!)~IIl!'lihiiU it\'tl flttl1l'1'n!'lltl'lllUtln~l U1U 

5 W!'lh.li~tt1!'lflU!l"'ltl!lil 

. 
o u .. 

ilUIU'II 
u •1I1i1ll1~ 

Total pbenollc content llnnl 

ihtlOH 1 g (mg) 

I n1!'ln61ttqj 2.04 

2 lil!'ltJIl1flU!'l~ 2.73 

3 

4 

lil!'llfll::~lV 

lillil~~U!'l~ 

10.53 

6.81 

5 n1!'lliu~ I 6.72 

d 'w d >I 4.,~ <!I 
tlflfll1H'II 4.9 l'IU'l11'1'1H1f1!'l11V1U!tl'lllUtlll'llIHltlftlfllZH1V UlJ1 U1WnUtlll1l11U 

.J d.... ,.... """ .... ~t.., ..... 
Ulfl'llll!'l 'lHUflll'lllflU 10.53 mg I'IlVUl'IllflU Tannic acid fl61'1111'1n!'l 1 g HHlHlJl fill I'Illl'1n!'l 

d .I d w .1 .It,. 11 w "1 11 
1161UI6'111U6fl'Utl~!tllilfl~UIN Ufl:: Il1ftIJU'd '!I~ ttflIl1'1'6ftl1l1tl~nUfl11'11ftI'1'6uq'llli UnlnllU 

- 1 - 1 d w >I 4dtlljl;!1l61'1n !'lll'li DPPH UIl::: ABTS !'l1l'llI'1'Ul'1'n!'lttV1U!tl'lllU6fl'll6~1111i11f11:;H1V U 

t'll1 '111 ::n6uTl U fl am'lUIi'Ju 6 ~fi''111::n6U r! 1tilll1u fll16IJnq'IIi~lU6lj l;lnot'l1:; 1ftv1.'117U l.'Ilj U 

A w d , ,,' .." d,... '" 11 .. W , 4nn11lH1Ufl11 'l'V'IlfilUlJl l'IUll lllftlfll::IlJUIHft'll 'lJlllU"U,,11 U UV1'U6~ IlU IIn::.ln, 
fll1 iIIntllfl4fi' U1::nflU'Il141f1Ul'IUl.'Il1 t'l11 unnIJuWuean'utifftIHl::ilut'll11uflI11Ji'"1'll6';; 

~ .. ..t.<lt , .. :.1. 
UIJtIft (trirerpenoids) Uq'll1l'llH'11fl1'11 un11VUV41'11IJn Mycobacterium tuberculosis 

R 
I 

, " .4 •I'm unlllJ flt1'llIJ1'11UIlVft (triterpel1oids) 

http:IIn::.ln


T.Ialph.ntli...oltol (rug) 

o -A 

: 



, 
'lJ'rl'JI "" 5 

i'l'1tJUU~,y0Ii'l'U 011U~ 

~lflfl1'l'fffllnffmJmvth.!flTH)tlflq'VIi~l'IJtI'lj\!lt~h:rl: DPPH 'tItI~ifniffliilUlmCU'IJ ttlfilt

tI~q;l~~ Ult~1t1'V11'IJtllt ~lmif~i11n'IJi~~1'IJ1'IJ 20 '1fUiil ''IJ~n'l1'~t21Hl'l'1'1flilU 1~tJ'l~fhfl11~~flft'IJ 
d .4 I til '1:1 d dA 4'1 JI .q ~ tI" d " ,d ...'1 

Uif~'VIfl111JtJ11f1lt'IJ 517 nm vt1J11 t1J1J!'I1~'VI1Jq'VI1i t'IJfl1'l'~l'IJtI'lfJJlttlif'l'~1fl'IJ 50! tI'l'lCU'IJ~ U~1l1iil1Jl 

n'IJ i~~flq'VIi~l'IJ if11 tI'4\!lt6if'l' :::1Jlfl~q'~ titl if11 iffl~ 'VI tJl1J1t1'V11'IJ tllt'tltl~lif iillNl~~ltJ flfh 

4, QI ~ ~ d O ..J 41 0 W 

50.27±O.88 Ult:::'l'tI~fH1J1 fltlifl1 iffl~'VI tJl1J1tI'VIlttl:::CU1~~'tItI~t'VI~'VI1'"1'IJ1JfI1 27.77±O.84 ~l1Jltl~1J 

,. d <V ,. 0' d I!:l jI Q I QIef,
ltl1tJ!'VItJ1Jfl1Jif111Jl~':iil'IJ 1'VI 'l'lt tlflCU (Trolox) CU~1Jq'VI1i 'lJfl1'l'~1'IJ tI'lj\!fWif'l': DPPH 1'V11fl1J 

rid 0' cf iI 1 """" 1 "" .....Q96.95±O.05 1 tI tI'l'lCU'IJ~ lm~'VI~iftl1Jq'VI1ifl1'l'~l'IJtI'4\!lttlif'l'::: iiltJ11i ABTS assay ~tlL'VItJ1Jfl1Jmll1 

.J, "" ef, ,,"" · ... AI 0'10' d .,
1J1~'l'il'IJ'tItI~ Trolox® CU~1Jq'VI1i 'lJfl1'l'~l'IJtI'4\!lttlif'l': ABTS 1'V11fl1J 99.82±O.00 '1JtI'l'lCU'IJ~ ~tJ1tl1 

fllfl1'l' ~~f1ft'IJUif~ ~fl111JtJl1f1g'IJ 734 nm vt1J':hfllif iililln'IJ ''''~flq 'VIi,'IJ fl1'l' ~l'IJtI'4 \!lt6if'l'~ln'IJ 50 

0' do'", <!I... d',' ~ ...... 1 tI ,J
1tI tI'l'lCU'IJ~ 5 'IS'lJtlI fltI if11iffliil1l1mtl'VI1'IJtllt'tlfH1l1tl1f1t1 'VIty lNl:::HltJ 1J'lJJ,;I tl1flUiil~ FNU~~ 

.J, ~ "" ~l1Jth~1J CU~flfllt1dh.l'lh~ -1.63±3.43 fH 57.61±O.71 ifl'l'iffl~'tI'VI1'IJtllt"lltl~ii'~iffN11iflq'VIi''lJfln 
" '" "" d 111 " ... <!I .., , J! "",. "''''' 
~ l'IJtI'4\!tltlif'l':iil'VI q'iil Utl: tiil'VIiiliftl1J1vttltJ'lUl'IJfl111Jffl1J1HI Ufl1'l' ~lUtI'4\!tl tlif':i: 1~tJ11i Ferric 

, d ....It Q i 9Id d c:t, " '" 
Reducing Antioxidant Power (FRAP assay) l11J111l1~1Jlf1'IJ ~'VI1Jq'VI1i Ufl1':i~lUtI'4\1lttlif':i:1J1fl 

~q'iil fltl lif~lhvh'IJ'tItI~ifl'l'iffliilttlfilttl:::q;1~~ liil tJflfl 1 FRAP Value n;'fl1J 1558.20 mg 1l1tJ1JtVhfl1J 

~ Q..::tJr,q, ." ~lat <V QA 

ifl'l'1J1~'l'!lU1~11J'lJCU CU~1JfI1 FRAP value t'VIlf11J 1470.97 mg Ult:vt1J11iftl~fllttl'lfl1J'tNiftl~11i Ult: 

'~rTiil!iltlflifnfffiiil1l1m1fiilihfi'IJ '~1I1f11i'VIiiliftl1Jq'VI i~l'IJ tI'4 \lltiiif':i: DPPH Ult:ABTS ~flq'VI(1U 

fl1'l' ~1'IJ ifntl'lj \llt6if'l' :~~ vt1J'j,fl 5 'ISOiil 1Jl'V1 lt1l1J1W ifl':i1l'l': fltl1JW'lJtlnm11J vt1J11ifU iffliil~fl 

1Il1J ltu ifn tI'l' :::fltl1JW 'IJ tlnfl':i11J1J1fl ~q'iil titl ifl ':ifffltll 'VI tJl1Jlt1mU tllt'tl tI~liftlllNl: ~ltJ fl fl1l'rh fl1J 

10.53 mg lrltlll1V1Jfl1J Tannic acid ~tlifl':iiffltll 1 g lm:vt1J11flifntl'l':f1t11JW'lJtlnfl':i11Jl1:!'IJ 

tI'Ifl'tI':i: f1t11JffUi ty~ lntll~'IJ lt1'1~ l1J1in1J'lSl~ , 'IJ f1l'l'tltlflq 'VI i~1'IJ tI'4 \llt 6if'l': ,dtl~ 1I1f1'll111'Ntl 

"QI .ef~ " Q i """" iftltllfllttl~f11Jq'VI1i !'lJflnfl1'IJtI'4\1lttlif'l': ~tJ11i DPPH 

"''''' do... d "'. d.1 .1 <!I,J ,J " 
'VI 111i fl11 'VI tlIlttl'l'VI1l11Jl:::if1J ifl'V1'l'1J1'VItlI1JH'IS'IJ tlIt'lSU 1l1tl1 N'IUtll 'I N~1l1lttl~ N~Uf1g~ N~'tI1'1 

fl1nh~1t1tiH'~u11''1 fl1':i'lh1J1 Freeze drying ~tl'IJ~V~iftll ldtl~1I1fl11,rtmh itltl1Jut\"Jl1f1'il::: i1iu11'~ 

http:57.61�O.71
http:1.63�3.43
http:99.82�O.00
http:96.95�O.05
http:50.27�O.88
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" ,Q.c$ ,J dl d (I d 1_ J~ Q# J.dl dl ,,_ J 
YlI1'lJ mflJaoffj::" 'VIfI" 1I~fl1j 't111::1J 1m fl tNlt lJft'fl1l1 'n11U1J lQ't11:i't1 Wif1fl TW 11atft'fl1l10 ~ fllJ 'J::fl v 11 

't1Hlflli~6 '11 
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"" ~1J"'J1'lf1i11..1 • 

Ad QI f'I.d .fA CI l' <V qV c , .C\ 

1i'J1¥JJ1..I 1JfY'YI1fJW (2539) All1J411tHI'H~11: NU.l1'U'1ftf')n~UJllil::fUlfl'YffUTfl1, fl11Jfdnrn'UU'H-1"1f1 

tlfrJih UD~"'U1Ti", f1lU'YI'Yi<1.2546; 149 11U\ n1i>lti1..l1A'H"~lifi>l1i,"'l!Jl1J1.h:a'YIfl"'YIfl. ~nj'1J 
~ ~ ~ 

'J1'lf1Jtllcn~lflfl'tnl..l. f11-3l'YI't't<1. 180 111J1. 

Ih~'iiWl'J lfl'l~-3 (2546) fJl1t\'1'Ut)'If\lD0fJ1::1'Ulii~iJ'U" (CanthareUus cibarlus Fr.) lii~tl::'flD 

(Rusula virescens Fr.) lii~fl'U1I1~ (Trlcholoma crassum Berk.) lii~'.i::lm (Amanita sp.) liD:: 

'" 1 ~ ~ rI,d, ~ f'I 
I'H~ fI'U (Termitomyces clypeatus Heim.): fIlfl1'lfld'YIfl1fl'lf1'WI'J'lf1f1l't't tlW::1'Y1fl1fl'lf1'WI'J 

...... .,.
:JJ 1111'Y1UlCIfl~1J" 'n'lf1i11..1. 

m:JJ1 ff:JJ:JJ 1 (2546) iI11t\'1'U8'1f\lil0fJ'.i::l'Ulii~\1'H'\f~h (Aurcularla polytricba) lii~\1'HlJlIl1 

(Tremalla fuciformis) lii~,h-1 (VolvarleUa volacea) lIa::I,"~UA'.i-1 (Schizophy/ium commune): 
~ ~ old. Cl tI ~ <V ~ 

fIltl1'lf11'Y1fl1 fl'1 fI'WI 'j'lf1f1l'Yi tlW:: 1'Y1Ulft1 fI'WI'J :JJ 1111'Y1fl1" fl f21J" 'J 1'lf1i11..1. 

'fl1..l -3fl 091..1'Y1!fl'1 ml ua::tltu:: (2551) tl'111J'Haln'HalfJ"'t)-1lii~ua::::11"''Ul~''Htll''U'lh::lnff'''fJ:. ... 
~ QI ~ ~ 

:JJ1111'Y1Ul"flIfl'l!JWI'Jfl'lf1'WI'J, fll-3n1'Yi <1. 514111..11 

Benzie, I.F.F and Szeto, Y.T. J.Agrlc.Food chem. 1999, 47, 633-636. 

Cheung, L. M and Peter, C. K. J. Food Chem. 2003, 81, 249-255. 

Lee, L. Y.; Yen, T. M.; Mau, L. J. J. Food Chem. 2007, 104,1-9. 

Mau, L. J; Lin, C. H; Song, F. S.J.Food Research Internation. 2002,35,519-526. 

Molyneux P. J. &i Technol. 2004,26(2),211-219. 

Pulido,R.;Bravo,L. and Calixto,F.S. J.Agric Food chem. 2000,48, 3396-3402 

Samchai, S.; Seephonkai, P.; Sangdee, A.; Punturnchai, A. and Klinhom, U. J.Bio.&i. 2009, 1727

3048. 
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Stanikunaite, R.; Radwan, M. M.; Treppe, M.J.; Fronczek. F. and Ross.; S.A. J. Nat. Prod. 2008, 71,' 

2077-2079 

http://www.biogang.netlcontent_ detail.php?menu=biodiversity&uid=70 1&id=25417 

http://www.dnp.go.thlforemiclfino/ediblemushroom.htm 

http://www.irpus.org/projecUlle/2547_2006-08-23_Rl0003-47.pdf 

http://mbccenter.net. www.readyplanet.coml_tpsI4/marticle.php?id=8732I 

http://www.music-parks.coml2857 

http://pineapple-eyes.snru.ac.thlanimal/pupan/index.php?q=node/202 

http://research.sci.ubu.ac.thlresearch/biodiversity/bio/job5.html 

http://www.thailinic.comlantioxidant.html 

http://www.thapra.lib.su.ac.thlobjectithesis/fulltextextisnamcnIPreeyanan_ Buasod/Chapter I.pdf 

http://variety.phuketindex.com/health 

http://variety.phuketindex.com/health
http://www.thapra.lib.su.ac.thlobjectithesis/fulltextextisnamcnIPreeyanan
http://www.thailinic.comlantioxidant.html
http://research.sci.ubu.ac.thlresearch/biodiversity/bio/job5.html
http://pineapple-eyes.snru.ac.thlanimal/pupan/index.php?q=node/202
http://www.music-parks.coml2857
www.readyplanet.coml_tpsI4/marticle.php?id=8732I
http:http://mbccenter.net
http://www.irpus.org/projecUlle/2547_2006-08-23_Rl0003-47.pdf
http://www.dnp.go.thlforemiclfino/ediblemushroom.htm
http://www.biogang.netlcontent
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O.~ l 
0.81 

~:: 1 
O.S 1 
0.41 
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y =O.OOO9x - 0.0113 
R2= 0.9976 
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. .'".,.
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3 

2.5 

2 

1.5 

1 

0.5 

y= O.OO27x + 0.1197 
R2= 0.9975 

o +--------.--------.--------.~------_,--------._------_, 
o 200 400 600 800 1000 1200 

_I"" A.I " " 1 .., , ~ '" llJn fl.S flnnlJ1A~iltJ'U6~ Trolox f111lJl'UlJ'UtJ 1000 500 250 ua: 100 JJM fltJ1f1f11fl1~tlflflatJUffnl 

.A 
f111lJtJl1f1a'W 593 nm 

1.4 

1.2 

1 

0.8 

0.6 

0.4 

0.2 

o 10 20 30 40 50 60 70 

y =0.0193x - 0.0025 
R2=0.9978 

_I"" A.I " " 1 .., , ~ '" llJn fl.6 flnl1lJ1A~!l'W'UH~ Tannic acid f111lJl'Ulf'U'W 605040 30 ua:.: 20 J.1M fltJ1f1f11fl1~tlflfla'Wuff~11 

.A 
f111lJtll1f1atJ 725 nm 

'. 
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.fllftN......Jfl " 
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. ~ ~ 
41111' 4: Q;:iJ ~ .." f 01 Q,.I'.Q

f111HTI 11.1 fllfl11tl"f1~'UUff~U~:::H~fl11'Y1~HHl'lJfl'YI1i~1'Uffl'H)11l.d~'eJff1::: DPPH 1'lJfI~~'U'IJ'eJ~ff1lJfffl"11V1'lJL~mC)1'U'IJ'eJ~ffl1~';mtll~ 20 'If'U'' 

o ... 

~1"'lJ 
..\ d 
'lfflm" 

ftlf111 tl"f1i'i'U11ff~~ fI1111 LoiJ'1I ~'U'IJ'eJ~ti1'U fffl'" 11 til 'lJ 

l~mC)1'U 1000 ppm 

%DPPH Radical 

Scavenging 

Activity 
~ ..;

flH'YI1 
~ ..;

flH'YI2 
::..1 

flN'YI3 
, ..I 

fll1'AatI 

1 l11"lHlt~lt1 0.4702 0.4762 0.4792 0.4752±O.0037 24.92±0.72 

2 
d ... 

L11"lHlt11 'U-:j 0.5404 0.5676 0.5485 0.5521±O.0114 12.78±2.20 

3 1~"~-:j'llU"tI 0.6348 0.6396 0.6402 0.6382±O.0024 -0.82±0.46 

4 
d I 

111"m'U 0.6706 0.6760 0.6592 0.6686±O.0070 -5.62±1.35 

5 L~"1:: l-:jflUvH 0.6331 0.6277 0.6290 0.6299±O.0023 0.48±O.44 

6 1~"1:::1-:jfl'll11 0.6166 0.6236 0.6038 0.6147±O.0081 2.89±1.58 

7 1~"~-:jl11i'i'eJ-:j(~~YI111) 0.6085 0.6125 0.6125 0.6112±O.OOI8 3.44±O.36 

8 L~fI'Ihvh'U 0.5869 0.5795 0.5792 0.5819±0.0035 8.07±0.68 

9 
d ... •111"11 ~-:jU11 ~ 0.6358 0.6372 0.6270 0.6333±O.0045 -0.04±0.87 

10 l~fI~-:jU"-:j 0.6139 0.6146 0.6141 0.6142±0.0002 2.96±0.05 

11 d ... ~ 111"11 'U 0.6069 0.6106 0.6089 0.6089±O.0015 3.81±O.29 

12 1~,,~~oiJ'11 0.5923 0.5997 0.6016 0.5978±O.0040 5.56±0.77 

13 L~"~-:j'UfI~-:j 0.5843 0.5984 0.5041 0.5922±O.0415 6.48±8.03 

14 l11"ri'eJ1mil 0.6474 0.6451 0.6350 0.6425±O.0053 -1.50±1.04 

'-

15 Lllfl~~'lfl" 0.5091 0.4737 0.5242 0.5023±O.0211 20.64±4.09 

., .. .," 
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Vll'l~~ au.l ~lf11":itlCflfla\.lmHUn~~H'If11'.i'VlCflfftJ'lJq'Vli~h'\.Hn":itJ'4\!nf)ff":i~ DPPH liftJ~~\.I'tItJ~ffl'H,.tiCfl'l1t11'IJL~mGJI\.l'tltJ~ffl'.i~·;ltJdl~ 20 'I1ilCfl 

(91tJ) 

o ... 
nlCfl'lJ 

.oi '"'I1tJ1'11Cfl 

• oo!I d 'JI 'JI • ... 
fllf11":i tlCflfln \.I LLff~'VI fl1l1H 'till 'tI\.IlijtJ~ ff1\.1ff flCfl '11 f.Il'lJ 

19mGJI\.l 1000 ppm 

%DPPH Radical 

Scavenging 

Activity 
~ d 

flH'VI1 
; d 

m~'VI2 
~ cI 

flH'VI3 • d
fl1mav 

16 ,ifCfltln1fl~l1Cfln 0.6360 0.6186 0.6356 0.6300±0.0081 OA7±1.56 

17 LifCfltln1MI1'IJ 0.6089 0.6139 0.6107 0.6111±O.0020 3A5±OAO 

18 '" .L'I1CflI'l\.lU1Cfl 0.5758 0.6053 0.6129 0.5980±0.0160 5.53±3.09 

19 lifCfltln1fluCfl~ 0.6309 0.6295 0.6356 0.6320±0.0026 0.16±0.50 

20 LifCfl 1f1a 0.6242 0.6285 0.6326 0.6284±0.0034 0.72±0.66 I 

21 Trolox 0.0191 0.0197 0.0191 0.0193±O.0547 
--

96.95±O.05 

.. ." ., 




79 

fll'1H~ III, 2 thtl1'jtl~t1~'UUff ~U'fl::N'fl tl1'j 'YI~fff)'Ut1'Y1 t~l'U ffl'H)'41,d'flt1ff'j:: DPPH Liff)~~U\I'eJ~ffl'ffn~ '1HJ1'Ulf)~'flf)::~l\PI91\l f)~ ffl H11tl~1~ 
20"lfU~ 

o ... 
ftl~'U 

.. d 
"If6L'Y1~ 

I a..l "" , ...fIltl1'j ~~t1ft'UUff~'YIfI11t1L\ltI\I'U\16'1 ff1U fft1~VI Vl'U 

... '" &6'Y1ft6:CJfl91911000 ppm . 
%DPPH Radical 

Scavenging 

Activity
: ..l

flH'YIl 
:; d 

fI'~'YI 2 
: ..l

m'l'YI 3 • "" fl1LU'flV 

1 lilt;lLN1::~lV 0.5865 0.5839 0.5955 0.5886±O.0049 7.01±O.96 

2 
d ... 

IVI~'Nl tVl'U'I 0.5946 0.5973 0.5988 0.5969±O.0017 5.70±0.33 

3 lil~~'1\11alV 0.6322 0.6280 0.6343 0.6315±0.OO26 0.23±O.50 

4 
d I

l'YIt;lm'U 0.6432 0.6435 0.6446 0.6437±O.0006 -1.69±O.11 

5 ,ilt;l'jtl~t1U~'1 0.6314 0.6222 0.6205 0.6247±O.0047 1.31±0.92 

6 ,il~'j::: 1~t1\111 0.6192 0.6207 0.6196 0.6198±0.0006 2.08±0.12 

7 lil~~'1IV1a6 '1(~'1'Y11t1) 0.6117 0.5998 0.6052 0.6055±0.0048 4.34±0.94 

8 d 0 rJ
'VI~Vll 1U 0.4556 0.4528 0.4631 0.4572:l:0.0043 27.77±0.84 

9 
d .., r

LVI fI VI ft'l UVI 'fl 0.6118 0.6280 0.6094 0.6164±0.0082 2.62±1.59 

10 Lilfl~.:IU~'1 0.6049 0.6077 0.6097 0.6074±0.0019 4.04±0.38 

11 d QI ~ l'YI~t1'U 0.5870 0.5875 0.5910 0.5885±O.0017 7.03±0.34 

12 lil~~'1;{11 0.6095 0.6086 0.6002 0.6061±O.0041 4.25±0.81 

13 lilt;l~'1'Ut1g'l 0.5825 0.5949 0.5856 0.5876±O.0052 7.17±1.01 

\ .,", 
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~11H~ Ill, 2 fllfl1'.itl~f1~'WUff.mrtzHrtfl1'.ill~fftl'lJqlli~l'\.Jffl'HI'4~ath"'~ DPPH 1iftl-;J~1J'\ItI-;Jffl1ffn~lUllmtliirttl~;t\9l\9l'\ltl-;Jffl1~1t1~1~ 20 

yij~ (9itl) 

o '" 
al~U 

a '"Ytlm~ 

fllf111 tl~f1iilJUff -;J~tl1111 t.(J1I.(J1J '\I tI-;J 'Chuffn~ '11 V1'lJ 

... "" ttJllatl::lI)fl~\9l1000 ppm 

%DPPH Radical 

Scavenging 

Activity
g; ...; 

tlHlll 
:~ 

tlH1l2 
g; d 

tl1~1l 3 
I ...;

tlWQrtfJ 

14 t1~~ fi {)tmy 0.6358 0.6335 0.6241 0.6311±0.0050 0.30±0.97 

15 t~~~~Yl~ 0.5697 0.5726 0.5695 0.5706±0.0014 9.85±0.27 

16 '" tJ )I1'I1~ a1f1'\111~tI 0.6131 0.6161 0.6149 0.6147±O.0012 2.89±O.23 

17 n1~tJa1f1\9l1U 0.5831 0.5964 0.5896 0.5897±0.0054 6.84±1.05 

18 '" "" 1'I1~\9llJU1~ 0.6084 0.5971 0.6147 0.6067±0.0072 4.15±1.40 

19 1~~tJ'CI1f1U~-;J 0.6113 0.6128 0.6031 0.6091±0.0042 3.77±O.82 

20 t~~'tll:l 0.6028 0.6144 0.6181 0.6118±0.0065 3.35±1.26 

21 Trolox 0.0191 0.0197 0.0191 0.OI93±0.0547 
--

96.95±O.05 
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..,. 4'J1 ~ ~ 91 Q,I tQr,f q 

f111HYI 'U. 3 fllfl1'.if.1flflfl'UUff'mfl:nH'Ifll'.i'Vlflt'Hl'Uq'Vl1i~l\fnl'H)'I.p.lflt)ff'.i:: DPPH 1'UfN~'U'lIt)~ffl'.iffflfl'l1fJlmt)m'Ut)fI'lIt)~ffl'.i~'JmJ1~ 20 'l1'Ufl 

o ..,
fllfl1J 

..r. d
'l16L11fl 

t .. d 'JI 91 t QI

f11Ol'.i f.1flflfl'UUff~ 'Vlfl'Jl1J L'lI1J'lI 'U'lIt)~ ff'J'U ffflfl11 fJl1J 

ltJ'Vll'U6f1 1000 ppm 

%DPPH Radical 

Scavenging 

Activity 
~ d 

flH'Vll 
:d 

flH'Vl2 
! ,J

flH'Vl3 
I .... 

f11LQflfJ 

1 1~ flLN1:: ~1 fJ 0.3781 0.3867 0.3886 0.3844±O.0045 39.27±O.88 

2 
d '" I'I1fllNl::11'U~ 0.5535 0.5927 0.5678 0.5713±O.0161 9.75±3.12 

3 1~fl ~~'Ulf11fJ 0.6400 0.6104 0.6283 0.6262±O.0 121 1.07±2.35 

4 
d •111flCl1'U 0.6104 0.6140 0.6041 0.6095±O.0040 3.71±O.79 

5 1~<;l'.i:: i~flUfl~ 0.6154 0.6149 0.6104 0.6135±O.0022 3.08±0.43 

6 I~fl'.i:: i~fl'lll'J 0.6186 0.6255 0.6182 0.6208±0.0033 1.92±O.64 

7 l~fl~~111~t)~(~~'Vll1J) 0.5768 0.5934 0.6025 0.5909±0.0106 6.65±2.05 

8 
" 

d 0 rl111fl '111 1'\.,! 0.5508 0.5869 0.5625 0.5667±O.0150 1O.47±2.90 

9 
d ... , 

111 fl11 fI~U'11 fI 0.5972 0.5964 0.5839 0.5925±O.0060 6.39±1.17 

10 

11 

l~fl~~Ufl~ 
d ... ~111fl1J'\.,! 

0.6002 

0.5709 
--

0.6216 0.6008 0.6075±0.0099 4.03±1.92 

0.6083 0.6042 0.5945±0.0167 6.08±3.24 

12 d .~ " 
I'I1flN~'lIl'J 0.5300 0.5331 0.5272 O.5301±O.0024 16.25±O.46 

I 

13 

14 

l~fl~~'\.,!fl~~ 
l~flnt)lmy 

- -

0.5537 

0.6291 

0.5440 

0.6353 

0.5378 

0.6348 

0.5452±0.0065 

0.6330±0.0028 

13.87±1.26 

O±O.54 
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-=1, 4 JiJ ~ J 91 CJ QCJ I 

mHUI 'U. 3 fllfil'.ifl~n'l:l'UUff~m'l:::N'I:Ifil'.i't1~,/;U)'lJf:l't1Ti~l'Uffl'H)\.,j\!'tU)ff'.i::: DPPH 1'lJ6.:.1~'U'\I6~ffl'.iffn~'I1t11'lJ!6't11'U6'1:1'\1fNffl';j~16t11~ 20 'I1'U~ 

(9itl) 

. ... 
al~'lJ 

.. oj 

'I1tln1~ 

I 4 d SJ 7J r CJ 

TIl fil'.i fl~n'l:l'UU ff ~ 't1 Tl1l111'\111 '\I'U '\I6~ ff1'Uffn~'I1 tll'lJ 

16't1l'U6a 1000 ppm 
;; . 

%DPPH Radical I 

Sca.venging 

Activity
~..J 

TlH't11 flH't12 
:; .J 

fl'.i ~'t1 3 
, .J 

flllU'I:ItI 

15 !~fI~~'I11~ 0.5851 0.5859 0.5846 0.5852±0.0005 7.55±O.10 I 

16 !~~1.Iadn~11~tl 0.6090 0.5941 0.6061 0.6031±0.0064 4.72±1.24 I 

17 !~~1.Ia1n~1'lJ 0.5933 0.5977 0.5996 0.5968±O.0026 5.71±O.51 

18 
oj ... 

I'll ~1f1'U It'.i ~ 0.6100 0.5884 0.6135 
---

0.6039±0.0111 
--

4.59±2.14 

19 !~~1.I'I:I1nl!~~ 0.6000 0.6065 0.6048 0.6038±0.0027 4.61±O.53 
. 

20 !~~'fla 0.6136 0.6077 0.6111 0.6108±0.0024 3.51±0,46 

21 Trolox 0.0191 0.0197 0.0191 0.0 193±0.0547 96.95±0.05 
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I " .. 1;4 Qj,I Q QI 41 1 Q 

fl11H't1 \1.4 fI1m'~~fl{l'IJmHU{l:l::~mm'S'Yl~ffa'Uq'Yl1i9l1'IJffl'H)'4\F'laff':l::ABTS'IIa-!lffl'Hm~'!1fll1JL@JfWlflHJ1flffl'S9ITflfJl-!l 20 "If'IJ~ 

ihYT1J 
, 

'" d 
"Ifam91 

I .. d ~" , CI.Ifilm, ~~fl{l 'lJUff.!J 'Yl fl11lJ L lJ 'II 'IJ 'UfNff1'IJ ff fl91 11 fll'U 

L@JflLCJf'IJ 1000 ppm 

%ABTS Cation 

Radical 

Scavenging 

Activity:.d 
flH'Yll 

;.d
fI'N'Yl2 

:.d 
fI'N'Yl3 • .d 

fI 1m flfJ 

1 L~91un:::~lfl 0.6788 0.6938 0.6689 0.6805::1:0.0102 -8.51::1:1.99 

2 
d ., 

L1191 LN1:::11'IJ.!J 0.5083 0.5064 0.5388 0.5178::1:0.0148 17.43±2.89 
i 

3 n':f~~.!J'\Jlalfl 0.6588 0.6768 0.6676 0.6677±O.0073 -6.47::1:1.43 
'. 

4 
d • 

L't1~m'IJ 0.4357 0.4444 0.4492 0.4431::1:0.0055 29.34±1.09 

5 L~91'::: l.!JflU9I-!l 0.6588 0.6645 0.6259 0.6497::1:0.0170 -3.60±3.32 

6 l~91'::::1.!Jfl'Ul1 0.3878 0.3939 0.3968 0.3928::1:0.0037 37.36±O.73 

7 L~~~~L't1aa~(~.!J'YlllJ) 0.6198 0.6405 0.6067 0.6223±O.0139 0.76±2.71 

8 d • rJL't1 ~111 1'IJ 0.5645 0.5929 

-----

0.5969 0.5847::1:0.0144 6.76::1:2.81 

9 
d ., •L't191 11{l.!J U11 a 0.6672 0.6688 0.6582 0.6647::1:0.0046 -5.99±O.91 

10 t~~~.!JU~.!J 0.5651 0.5734 0.5771 0.5719±O.0050 8.80::1:0.97 

11 d OJ ~ 11191 lJ 'IJ 0.4550 0.4564 0.4431 0.4515::1:0.0059 28.00±1.16 

12 
d .:f, 'JI

L't191N.:)'\Jl1 0.5935 0.5783 0.5710 0.5809::1:0.0093 7.37::1:1.83 

13 
d 

L't1 ~N~ 'IJ fl ~-!l 0.5541 0.5574 0.5490 0.5535::1:0.0034 11.74±O.67 
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c1 1" t:l9I,CIt Q.I QI I 4, 

\'I111U} ". 4 fllfl1'i~flfl'fl'UUff ~U'fl:: N'flfll'i'Vlfl fft1mrYl1i~l'Uffl"Hl'4\1 'fl t'lff'i::ABTS'Ut'l'l ffl'.iffflfl'l1 eJl'lJUJfWlftnJlflffl"~~1t'leJl'1 20 'If'U fI (\¥m) 

, • d !I" t QI

f11fl1'i ~fI fl'fl'UUff '1'Vlfl11:J..U'U lJ'U'U 'U t'l'l ff1h1 ffflfl'l1 eJ1'IJ %ABTS Cation 

• <II .. d LSfltllJ1'U 1000 ppm Radical 
f11~'IJ 4Jt11'\1~ :, .d ~ ..; : e1 ..;I 

Scavengingfl'N'Vl 1 flH'Vl2 fl''I'Vl 3 fl1L~'fleJ 

Activity 

14 d I 1 I
I'll fI flt'l '11 ty 0.3653 0.3779 0.3775 0.3736±O.0058 40.42±1.14 

---------

15 l~'1~'14Jl'l 0.5188 0.5040 0.5031 0.5086±0.0071 18.89±1.40 

16 L~fI'll'fl1fl.u'11~H) 0.4416 0.4389 0.4415 0.4407±0.0012 29.72±0.24 
--------

17 1~'l'll'fl1fl\¥l1'IJ 0.6359 0.6194 0.6544 0.6365±0.0142 -1.49±2.79 

18 d '" 
l'11~\¥llJm'l 0.6413 0.6474 0.6257 0.6381±0.0091 -1.75±1.78 

19 1~fI'll'fl1flUfl'l 0.3757 0.3862 0.3796 0.3807±O.0043 32.29±0.84 

20 l~fI 'fl'fl 0.6511 0.6616 0.6522 0.6573±O.0047 -4.81±0.92 

21 Trolox 0.0012 0.0011 0,0011 0,0011±O.0092 99.82±0.00 
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4 f 4 J5J c=:.. Q.f ~ Q Q,¥' Q 

VllHilYI 'II. 5 fI1fl11 ~~f1~'\JUa'~U~~f-H'Ifl1'i'YI~a'tlllq'YI'fj19l1'\Ja'l'H)\jl.d~tla''i~ABTS 'Utl.:ja'l'i a'f1~l1rJ1l1ltl'YI~tl::CJll191191~lf1a'l'i 1911tltJ1~ 20 'If'\J ~ 

-

, .....! )jJ .rJ ' ... 
f11fl1'i~~f1~'\JUa'~'Vlfl111JL '1111 '\J'Utl~a'1'\Ja'f1f1lWll1 %ABTS Cation Radical 

o QI J. c:i ... ... 
Scavenging~lflll 'lftln1f1 Ltl'Vl~tl~CJll1911911 000 ppm 

: ..! : ..! : ..! , . 
"" Activityfl' ~'YI 1 fl'HVl2 fl'NVl3 fI1m~v 

1 li1~lNl~~lV 0.6466 0.6699 0.6726 0.6630±0.0116 -5.72±O.72 . 
2 

c:i QI 

0.6539 0.6632 0.6556 0.6575±0.0040 -4.85±13.92111~LN1::11'\J~ 

3 Li1~~~'Ul~lfJ 0.6695 0.6755 0.6428 0.6626±O.0142 -5.66±2.60 

4 
c:i , 
n1~m'\J 0.4439 0.4354 0.4370 0.4388±O.0036 30.03±O.l3 

5 li1~'i~l~f1U~~ 0.6118 0.6090 0.6339 0.6182±0.0111 1.42±3.97 

6 Li1~'i~ 1~f1'U11 0.3853 0.3952 0.3919 0.3908±0.0041 37.68±0.59 

7 li1~~~n1atl~(~~Vl11J) 0.6244 0.6429 0.6318 0.6330±O.0076 -0.94±L84 

8 c:i • 'Y'ln1~111 1'\J 0.3841 0.3682 0.3546 0.3689±O.0120 41.17±18.73 
c:i QI I 

9 n1~l1~~Ul1~ 0.6467 0.6644 0.6639 0.6583±O.0080 -4.97±0.28 

10 li1~~~U~~ 0.4584 0.4552 0.4580 0.4572±0.0014 27.09±9.99 

11 c:i QI ~ Ll1~lI'\J 0.4085 0.3932 0.3888 0.3968±O.0084 36.72±5.90 

12 c:i"~ )jJ
n1~N{j'U11 0.4405 0.4424 0.4227 0.4352±0.0088 30.60±14.90 

13 li1~~~'\Jf1~~ 0.5094 0.5309 0.5004 0.5136±0.0127 18.10±4.29 

14 li1~rltl1my 0.3679 0.3769 0.3752 0.3733±O.0039 40.47±O.9989 
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.., dt 4'JJ ~ 4 Col' 1Col Q Q 

f111Hn Ill, 5 fllm-:i~flfl-nUUff~U-n~fH.'1m'i'VIflfffl'llq'VI1!\9llUffl'n)'4\1-nflff1~ABTS '\Ifl~ff11ffflfl'l1V11JLfl'VIm)!l::IIJfL\9l\9l"lflffl'i\9l1fllJl{l 20 <ti'UfI(\9lfl) 

. '" -n1f1'll 
, 

A d
<ti't:l I'll fI 

, ...d 'J}" , GI 

f)1fl11~flfl-nU I L ff.:J 'VI f11111l'\I11'\1 U'\I t:l .:Jff1Uffflfl'l1 tll'll 
... ... 

lfl'VI-nt:l::IIJfLt;lt;llOOO ppm 

%ABTS Cation Radical I 

Scavenging 

Activity
:, ..I :'..1 ~ .; I ..I 

fI'.:J'VI 1 fI'H'VI 2 flH'VI3 flln1-nlJ 

15 l~fl~{I<ti'lfl 0.4684 0.4520 0.4553 0.4586±0.0070 26.86±6.00 

16 L~fltJ-n1fl~11f1fl 0.4076 0.4213 0.4173 0.4154±0.0057 33.76±2.07 

17 l~fltJ-n1fl\911'll 0.6098 0.6024 0.5931 0.6018±0.0068 4.03±3.58 

18 
d ...

111f1t;lUU-:ifl 0.5680 0.5703 0.5696 0.5693±0.0009 9.22±6.56 

19 l~fltJ -n1flUfI{I 0.3447 0.3431 0.3474 0.3451±0.0017 44.96±2.82 

20 L~fI'f)-n 0.6275 0.6109 0.6287 0.6224±O.0081 0.75±3.21 

21 Trolox 0.0012 0.0011 0.0011 0.0011±0.0092 99.82±O.00 
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, ~ 


.. I 4 QiJ ~ QI QI I Q


VIlll.,'111 "1.1. 6 fllm'j~l"Ifl'fl'UUff~U'fl:::p.j'flm'jVl~H"tl'UqVlTi\PI11HnH)\.!\!'fltlff'j::: ABTS EtJtl~ff1'jfffll"l'l1f.l1'ULtl'Vl1'Um'Pinflff1'j\PI'Jm.m 20 lIJ1'UI"I 

. "" 'fll'f1'U 
.!\ d
IIJ1tl1'l1 1"1 

~lm'i~1"I fl ii'U U ff~~fl'J 111&'1111'11'U EtJ tl ~ ff'J'U ffnl"l'l1 fJ1 'U 

LtlVll'U tl'fl 1000 ppm 

%ABTS Cation Radical 

Scavenging 

Activity
: ~ 

'flHVll 
; ..! 

'flHVl2 
: ..! 

'flHVl3 
I ..!

'fl1tU'flfJ 

1 &~l"It~l~~lfJ 0.2821 0.2788 0.2906 0.2838±0.0049 54.74±O.97 

2 
cl ... 

&'I11"11~1::: 'I1'U ~ 0.5695 0.5782 0.5749 0.5742±O.0035 8.43±O.70 

3 &~I"I~~~l'fllfJ 0.6451 0.6538 0.6129 0.6373±O.0175 -1.63±3.43 

4 
cl I 

&'I1l"1m'U 0.4301 0.4260 0.4294 0.4285±0.0017 31.65±0.34 

5 L~I"I'j::: l~fluI"I~ 0.5969 0.6024 0.5897 0.5963±0.0052 4.91±1.01 

6 '~I"I'j~ 1~flEtJ1'J 0.3419 0.3412 0.3394 0.3408±0.0010 45.65±0.20 

7 t~ 1"I~~1'11 iitl~(~~'VI111) 0.5276 0.5246 0.5259 0.5260±O.0012 16.12±0.23 

8 cl •1'I1'f1'111 ~ 1'U 0.5257 0.4828 0.4970 0.5018±O.0178 19.98±3.48 

9 
cl '" I 

1'I1'f1'11'fl~U'I1'fl 0.6130 0.6048 0.6003 0.6060±0.0052 3.36±1.02 

10 t~'fI~~U'fl~ 0.3259 0.3027 0.2986 0.3091±0.0120 50.700.34 

11 

12 

cl '" ~I'll 1"11I'U 

cl .~ " L'I1'f1p.j~EtJ1'J 

0.3860 

0.3595 

0.3667 

0.3392 

0.1327 

0.3526 

0.2951±0.1l51 

0.3504±O.0084 

52.94±22.48 
---- 

44. 12±1.64 

13 t~'fI~-3'Ufl~~ 0.4319 0.3960 0.4113 0.4131±0.0147 34. 12±2.87 

14 , t~l"Intl ''I1qj 0.2707 0.2619 0.2649 0.2658±O.0036 57.61±0.71 I 

~, ... 
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.:1, AI J'J}.Q QJ Q.I I .cr. 1 

fl11Hl1 ,.. ~ i1Ilfl1':i~9'lfla'UUff~lm~~H'lfl1':i'YI9'l~H.l'Uq'YITi~l'Uffl'HJ'lHla'fH"':i~ ABTS 'Ilflo!lffl':ifffl9'l'VIm'UlfI'YI1'Ufla1Jlflffl':i~1'ElfJ1o!l 20 ''If'U9'l (~'El) 

o ..., 
al9'l'U 

A d 
''If'ElL'YI Fl 

, AI.c:l ~" , Q.I

t11fl1':i~9'lfla'UUff.:J 'VIi11 11lJl'IllJ'Il'U'Il fI~ ff1'U fffl9'l 'VI f11'U 

w'VI1'U'Ela 1000 ppm 

%ABTS Cation Radical i 

Scavenging 

Activity 

15 llf9'l~~"lfl9'l 0.4645 0.4633 0.4606 0.4628±O.0016 26.20±0.31 

16 llf9'ltla1fl~119'l'El 0.3544 0.3626 0.3649 0.3606±O.0045 42.49±O.88 

17 Ilf9'ltla1fl~1'U 0.6233 0.6196 0.6176 0.6202±0.0023 1.10±O.46 

18 
d ... 

1'VI9'l~'UU':i9'l 0.6283 0.6318 0.6389 0.6330±0.0044 ~0.94±O.86 

19 IlfFltla1flU9'l~ 0.3075 0.3039 0.2984 0.3033±O.0037 51.63±O.73 

20 IlfFl111 a 0.5919 0.5918 0.6129 0.6015±O.0099 4.08±1.93 

21 Trolox 0.0012 0.0011 0.0011 0.0011±O.0092 99.82±0.00 

, , 
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.J '. e;(jJ 4 1 91 4 4 Col •QoI

flllHTI '11. 7 fl1m~t]~m'lUUff~U~~Pft.'lm~VI~fff)'lJqVl1i~lUffTHl'lfy~f)fI'~~FRAP 1'lJf)~~W\lf)~fI'l~fI'n~'I1fJl'lJIt:lVl~f)~C}tI~~'\Jf)~fI'n~1f)fJl~ 20 
... 

G)jU~ 

rhm~ t] ~n~UIIff ~~fl1111 l,r11 ~U'\J f)~1;11Uffflfl '11 Vl 'lJ 
.Ii G ... "" o '" If)VI~f)~OJ1I~~ 1000 ppm~1~'lJ '.Ift:lL'l1~ FRAP value (mg) 

~ ..I ~ ~ : d I .d
flll'QfttJflHVll flHVl2 flHVl3 

1 Ilf~lm~~lfJ 0.1311 0.1390 0.1390 0.1363%0.0037 236.93 
oS '" L'I1~I~l ~'I1U~2 0.2164 0.2009 0.1926 0.2033%0.0098 318.99 

3 Ilf~Ff~'\Jl~lfJ 0.0988 0.0807%0.0133 147.660.0669 0.0765 
oS I 

4 L'I1~mu 0.1725 0.1957 0.1881 0.1854±0.0096 290.30 

5 Ilf~':i::l~ml~~ 0.2673 0.2196 0.2812 0.2560±0.0263 403.58 

6 Ilf~':i:: l~n'\Jn 0.1039 0.2074 0.1669 0.1 594±0.0425 248.53 

7 Ilf~~~L'I1~f)~(~~Vll11) 0.1767 0.1573 0.0932 0.1424%0.0356 246.61 

oS • ~8 1'I1~'I11 lU 1.0588 0.9632 0.9050 0.9757±0.0634 1558.20 
G I'" 9 L'I1~'I1~~U'l1~ 0.3159 0.2858 0.2934 0.2983%0.0127 471.49 

,lf~~~u~~10 0.0916 0.0859 0.0549 0.0774±0.0161 142.42 

oS ~QJ11 L'I1~1JU 0.2503 0.1927 0.2652 0.2360±0.0312 396.89 
oS .~ iI

12 1'11~~~'\Jl1 0.1748 0.1569 0.1325 0.1547±0.0173 266.39 

13 Ilffl~~un~~ 0.2078 0.1877 0.1563 0.1839±0.0211 313.24 
, 
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.., t.d!l Q".c::.""IS 9J Q,I Q, Q fQJ' 

fll1HYI ~,7 fllfll 'i tl fl Oft'UItff·ml'l::: rift fll'i 'Vl ~ ffV'Uq 'Vl1ifll'\.ft:1l'HJ'4~ftVff'i :::FRAP t'UV .:jfl'U'IJV.:j'tYl 'i ff O'fl'l1 f1l'U lV'Vlftv::: G)flflfl'IJV{jff1'i fl1 VflH 20 

'l1Ufl (~V) 

• OJ

ftl'fl'U 
..!\ d 
'l1V1'11'fl 

fllfi l'i t)'flfiihmff.:j~i'111lJl~lJ~'U 'lJV.:jff1'Uffti'fl'l1f11'U .. ... 
lV'Vlftm:G)flflfllOOO ppm FRAP value (mg) 

: ..l 
flH'Vll 

.! ..l
fl'i.:j'Vl 2 

: d 
fl'H'Vl3 

, ,... 
mn:lftfl 

14 !~'flriv 'l'l1t\1 0.1463 0.1671 0.1554 0.1562±0.0085 243.50 

15 l~'fl~{j'l1l'fl 0.3576 0.2742 0.3387 0.3235±0.0357 537.17 

16 1~'fl'lJft1fi~11'flV 0.1448 0.1529 0.1687 0.1554±O.0099 242.22 

17 1~'fl'lJft1fi'fll'U 0.2735 0.2249 0.316 0.2714±0.0372 428.34 

18 
d ... 

1'l1'fl'fl'UU'i'fl 0.1689 0.1907 0.1905 0.1833±O.0102 286.98 

19 1~'fl'lJft1fiU'fl.:j 0.1403 0.0966 0.1556 0.1308±O.0250 228.05 

20 t~'fl 'flft 0.1519 0.0296 0.0755 0.0856±0.0504 155.58 
-----

'<. 
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.. t 4 Q3I Q lI!!l 31 ¢lI 0,1' Q. "" 
fll1HYI 'U.8 f11fl1~~~ml\.lHff~Un::yr"fl1~Vlflfftlt!qVllJ~l\.1ffl'HJ'j.Hdntlff~::: FRAP It!tl,:j~\.I'Utl~ffnffn~'I1tnt!ttlVll\.1tln'Utl~ff17mtlVl~ 20 GJf\.lfl 

o '" 
nl~t! 

4 d 
GJf61'l1~ 

I 4,J "31 f QI

fllfl1 ~~~nn\.luff ,:jVlfl1l1U'U11 'U\.I'U tl,:j ff1\.1 ffn~'I1 tnt! 

LOVI1\.1 un 1000 ppm FRAP value (mg) 
.:; J 

m,:jVll 
;~

flHVl2 
~ ~ 

flHVl3 • J 
f111~ntJ 

1 l~~lNl:~lV 0.2518 0.1815 0.1443 0.1925=1:0.0445 327.04 

2 
d oJ 

n1~HN1:'I1\.1,:j 0.3829 0.3633 0.3194 0.3552±0.0265 562.69 

3 l~~~,:j'UlnltJ 0.1272 0.1378 0.1065 0.1238±0.0129 216.82 

4 
d I 

l'HfI\I1\.1 0.2615 0.2569 0.2776 0.2653±0.0088 418.50 

5 l~fI~: l,:jnHfI,:j 0.3647 0.3776 0.3897 0.3773=1:0.0102 598.20 

6 l~fI~::1-3n'Ul1 0.2451 0.2917 0.2561 0.2643=1:0.0198 416.84 

7 1~fI~,:jl'Hit6.:J(~.:JVll11) 0.1394 0.1467 0.0487 0.1116=1:0.0445 197.19 

8 l~fl1hVh\.l 0.4446 0.5641 0.5661 0.5249=1:0.0568 835.02 

9 
d ... I 

l'HfI'I1n-3U'I1n 0.3494 0.3979 0.3854 0.3775=1:0.0205 598.57 

10 l~fI~,:jU~,:j 0.2432 0.2504 0.2642 0.2526=1:0.0087 423.42 

11 d '" ~l'Hfl1J\.I 0.1084 0.0564 0.0277 0.0641=1:0.0334 121.08 

12 d.:f 31
n1f1N.:J'Ul1 0.4971 0.4315 0.4615 0.4633=1:0.0268 761.58 

13 l~~~.:J\.In~,:j 0.2455 0.3157 0.2192 0.2601=1:0.0407 435.50 

14 1~~rl6tmy 0.3152 0.0943 0.1483 0.1859±0.0940 291.10 

0, 
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\Ill1H~ 'U.8 tllfl1';j~~f1i;"..IUff~tt~;::rl~f1l';j'YIflffijtJq'YIi~1'Uffl'HI\nd~6ff',j~ FRAP tifij~~'U'lJij~ffl';jfffi~1UJltJlij'YI1'Uij~EUij~ffl';j~dijfh~ 20 'Hij~ 
(~ij) 

o .... 
i'll~tJ 

.ti d 
'Hm11~ 

, 
I CI "" "" I '"'fll f11 ';j ~~f1~'UUff ~'YI 'fl1111lEUlI EU'U EUij~ff1'U fffl~11 t:I1tJ 

Ifl'YI1'Ufli'l 1000 ppm FRAP value (mg) 

:; ..t 
'flH'YI1 

~ d 
m~'YI2 

~ d
'fl'N'YI 3 

I ..; 
'fl1ltH'Iti 

15 

16 

n1~~~'Hl~ 

t~~t1~1f1-irl1flfl 

0.2022 

0.2534 

0.2143 

0.2507 

0.1696 

0.2961 

0.1953::!:0.0188 

0.2667±O.0207 

331.59 
-----

420.74 

17 11~~ tIenml1tJ 0.3480 0.2930 0.2643 0.3017±O.0347 476.95 I 

18 
d ... 

111~~'UU',j~ 0.1457 0.2018 0.0440 0.1305±O.0653 202.16 

19 1~~t1i;'11f1Ufl~ 0.1649 0.1423 0.1625 0.1565±O.0101 269.34 

20 t~~''fli'l 0.1430 0.0892 0.1590 0.1304±O.0298 227.35 
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gt111~~ "'.9 ,j~lJltu n'l'j,j'j~fl'eJlJVJ'U'eJ~'nlJ'IJ'eJ':II~~thn'U 1~~n'fi~~lfH'eJ'VI1'Uml 5 'I1iA~ 

, 
o ... "" 
~l~lJ'VI 

... I 

9l1mlH Total phenolic 'l'Un'1'j911mh:l 1 g (mg) 

1 1~~fi'eJ 'l...,qJ 2.04 

2 1~~,j~1flU~-:I 2.73 

3 1~~I~l~~ltJ 10.53 

4 1~~~-:lU~-:I 6.81 

5 a ... ~ 1""~lJ'U 6.72 
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lifn1fh'U1W111tA~lWiTl1'lh~ntl'lJW'Utlafl'n1J (mg ofTAE/g sample) 1'UflltlUH 

, 
QI QJQI I 

'l1~ffl'HYM'I~'UJtnnJ1 •f'I~f'lltJh.JUJm'W~rn11;lJl~'J 1 ml 'W1ff1'Jf'ltf'llV A lJl 40 III 

0.005 g 
(ffl'Jf'ltf'lltJ A) 

1 
lh11fimv1ti'U Folin-Ciocalteu reagent 11;1J1"'Jo QI t ... 

'Wlff1'jf'l~f'l1V B 1Jl1~fl1fl1'J~~t1f'1'W 
1~tl1fl1'l'~~t1a'LJUff~,~ 250 IlIl~hJ Nll:!C03 11;1J1~'J 1250 III uf'I:::11;'U..I .. 

UffUlfl11lJVl1f1f'1'LJ 725run _I- 2:':' G! JII '" l'n1t1'lJ 0.8366 lJ'l'lJl"nl1V'LJlt1f'1'Wl'l1m'U 2 mI 

(ffl'Jf'I~f'llV B) 

Iillt1t1nrh'ff~~fl11lJfflJ,:r'Wti''j:::wh~11;1JltU'lJV~ff1Hltf'llVlJl~'j!1'W T8IUlic acid (mg) ti'lJfhf11'jf.l~t1ii'WUff~~fl11lJV11f1~'W 725 run 

L~fl11:UfflJ,:r'Wti'~~ff1Jfl1'J y = 0.036x + 0,084 

1~v~ x = 11;lJ1"'j'IJV~ffl'jlJ1~'J!1'W 
, <!I 

Y= fI1fl1'jf.l~t1f'1'WLiff-il 

U'n'LJtll ,.~,~ x = 0.8366 - 0.084 20,91 

0.036 

Q. ~I 0 .cl Q.I 0 4\.e:t '1 QI 'A \iJ iJ QI .J
,', 'i):l::1J11'J1JltUTl'I.J6f'1'JllJ 20.91 mg TAEIL "f'I~'i)1t1fl1'JfI1'W1W'~Vlt1'WffllJl'jflfll'W1W'l1111nJ1tU rJ'WVf'I'jllJ 'W~lVV1~V'WC'] l~~~~l'jl~'n 4.7 
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" ,
1fifll1tll1nonnqniiKl1.t811lfUOi;J1:aiitl'JftIftb1fi FRAP assay 


OJ' 
 0

fl10t1 Hfll1flltfUU . ~ 

i~n'lln'ftjit~16d1~lJ1 0.005 g n'ftjitA'1t1l], 1000 J.1L 

t 
ihtJ91n'1l~:~nfJ~16dHlJ1 25 ilL +working reagent 1000 JiL 

~ 

l'W'n:U::u'U dilution factor = 41 

o ",. • .! ~ d'1..11 lJ1jitfl1fll'it1jitfl~'UUn'~'fIfl11lJfJl1fl~'U 593 nm 

'A'm1,"lJ1AlJ1'Uflfl y = O.oolx + 0.016 

~ . 
U'fI'Utll Y A'1fJfi1fll'it1jitflii'U"n'~ii1jit'A' (y = 1.781) 

,:'A' x vitamin C (JiM) 1765 JiM 

~ ~ 

QWA'1fJ dilution factor ft'ul'U vitamin C = 1765 x 41 72365 IlM = 0.072365 M 

l'Uff1'i~:~lfJ~16d1.:j 1000 ml lhJ~1J1W vitamin C 0.072365 x 176.1 = 12.743 fli'1J 

l'Un'1'i~:~lfJ~1flfh.:j 1 ml ijtJ~lJltu vitamin C 12.743 x 1/1000 0.012743 fli'lJ 

.... 

ffl'iffftjit~1f)fh.:jl1Ufl 0.0052 fli'1J ij vitamin C 12.743 mg 


ff1'!iffft~~1tldHl1Ufl 1.0 fli'lJ ij vitamin C 12.743 x 1.0/0.005 2548.6 mg 


y y ~ 

q.r Ill!( Q/ '1 4" 4 ..c:Ict .. IQ Q" Q Q.!'t
.'. n'l'ifffl~ ~ 1fl'W'JfNflU~:fflJ'U 1'W''W '1..1 'U 1'1..1 'Jf'U~'UlJlJ'ilJltuq'fl1i 911'1..1 tl~ 1J~tln''i:fljit'1J'U 2548.6 mg 11 tl..:J 

vitamin C U~:fl1flfll'tl1'U1tul~(nft'Uff11J1'tlti1'U1tu111tJ~1J1tuq'fliA1'U6~1J~iiff':l'U~1tld1.:j~'U1 

I. 
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. 

~~ 0 I ~ v 
'lfifll 'i fInnW't'ilflllilt:ltl'Utt~'Utt\lD 

, d 4 I ... 0 IJJ ~ "0I) 

flltlHHl flO fllflaH CJf'lfll1J1tlHllflfH1'1J1fl'llO'l'll8J,d aUa::'I11l'fl1fHI11J11J'lI8..:J'lI8J,da fll1J1il1 'H 1 

vllAUgeJ (Mean) lf1eJflll'1'*fffl':i 
, ~ 

- LX
x=
N 

. 
• d. 

fllA'DaeJ 
., 

'J/ QJ 

Hal'1~'lI8"'lI8J,dan"'I1~fI ., 
~11J11J118J,dali"'I1~fI 

. 
.Q,Q 0 r' c:I 
'lfifll'ifllU1W't'ilflliJ'lUI1JU:I&1JUs.llfl'i!lU . 

fhtijfl"t'1J'UlJl~':iil'U'lI8"i18dH'lI8"fl1l'1f1 (Standard Deviation) 

fl8 tll~lW~1,*'1JOflflll'm~\I1eJ'lI8,,11oJ,da~1f1'~l'8mh''DgeJ 
o I. d i 1"fll1J1W'l11f11ff11J''1J[J..:Jt'1J1J~1~l'!11J (Standard Deviation) fI[J ~~~':i 

jlXX-D2S.D. 
N-l 

lf1f1~ S.D. 

X 

o ~ 'QI'
\I11J1'U'lI8J,da\llflfl~~~18f11" 

., 
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...4. I _I tl _'l tl" q 

AU:r~n1imlfll'Ul'Ufll'1J61'''IJ'Uftn11ftl'U61f\lil6al:: DPPH 

o "" .t!j f !!J 0 , <ld. <I 'JI "" 
111flln~f11fllli!l~fHI'ilUtl'~ tttl 3 f1H f11'i1'JWflll1.hJ1tttt'ilftfl11ft1'i1t:1~\I"t:lffl:Z DPPH '\It:l~ffll 

% DPPH Radical Scavenging 0°·6330 - (0.3844±O.88» ] 

Activity 0.6330L 
39.27±O.88 % 

q4 0 , _I tJ "'.:" q 
&Aa~~11inl1fll'Ul'Ufll'1J61'.'Uftnllftl'U61f\lil6al:; ABTS 

o 41 I ~ : t 0 f fld J 'JJ A

111fll'!i1'flfl1fll'!i~'flfl"'ilUtl'~ ttt13 f1H fI1'i11Wfl1,lIt:1'j,ttt'ilftfll':iftl'ilt:l~\I"t:lff':i:: ABTS '\It:l~tI'l':i 

% ABTS Radical Scavenging 0°·6271 - (0.2649±O.71) ] 

• Activity 0.6271L 

57.61±O.71 % 

:II • 
o 0 , ... 1 t/ d tI" ~ '~41 4 

l11fll1f11U'JWfllllJ01lClUflfll1f11UO"!2,;!(lOffU ABTS 'lJO.!Jfllfll1f.j'flfl(lUUff.!J 3 f1H l'VH) 

'I11fl1Lllgfl ",,:;.h'il 'JWfl1 ri1'i1'~tI~L1J'illl1ft'j!1'i1'\lfWiit:I\I" 

.. 

http:57.61�O.71
http:0.2649�O.71
http:39.27�O.88
http:0.3844�O.88
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*rr1Jiiu~lln 1'I1l'nf'lfri'1I):;i1rrrr'J lmilifl:;uu.i' un:;";'If,n ~1Jt'h 

mll:;il1Vlfflii~{ 1J111111!lTn!lfjUnn'lflilU 'iI.fjlJt111'1flllU34190 

*E-rnail: sornjintana@yahoo.com 

Antioxidant activity and total phenolic content of wild edible mushroom extracts 

in Ubonratchathani Province 

*Somjintana Taveepanicb, Prapatsorn Lootianan and Patchalee Tumkham 


Faculty of Seience, Ubon Ratchathani University, Ubon Ratchathani, Thailand, 34190 


*E-mail: sornjintana@yahoo.cOlTL Fax: (66-45)353422 


.., , 
UnflAtl0 

, 
'ITt.!i,JUU 

~ 

1~'U f11'iflfl1l1(J'YIifll1Kl'U f.)lJ~tlilff'i:::'\If.)'Iffl'iffti~Ll1~ih fl'U i~i'U,J'nf1~Q'Utl'i l'titilU 
$I 

~l'Ul'U 20 'If'a'fll~{Jf11'iffti~~l{Ji1'Yiltl:::mU 3 'lfii~ flf.) lliJflLC)f'U LfJVltlf.):::c]h~~ lltl:::LfJVI1'Utltl 1l1flU'Uflmn 

et v ~ 'j/...::::...:::::l • ••• .c::t,..::t •• • 
q'YI1ifll1~l'UUlJ~tltlff'i:::m{Jl1i DPPH radical scavengmg act:lVlty l1i ABTS radical canon scavengmg 

activity 11,,::;111 reducing antioxidant power (FRAP) ~l111th~'U l'f1{JiJffl'ill1~'i !1'U1'YI'itlUflcH (Trolox) 

1I,,:::i~l:lJ'U'; (L-ascorbic) 1~'Uilfl1'IJrJll f11'ilfl1l11l1Wffl'i1h:::fltl'U~'UUlIfl'.il11~1{Ji1i Folin -Ciocalteu 

l'Itlf11'i 'YI'fIffU'U~lui1i DPPH 't'I'IJ11ffl'iffti~'illfltl1~ihfl'U '~~iJqn(~l'U tllJ~tlilff'i:::lI1fl~ q'~ fltl ffl'i 

Gt • ~ f • I:V .... 1 rl'd rt A 4: III i v '" 
t l1ty llfl1!'V11ft'U 57.61 ±O.71 llJtl'i lC)f'U~ 1I"::;f.ltlf11'i'YI~ffU'UI'¥ltltl'UU'Ufll111fflll1'itl 'U f11'i ~l'UUlJ~tltlff'i::; 

~1t111i FRAP 1'lU'hffl'iffti''fIl1m'U16V1tlu~clh\9l\9l'\ltl'lll1'f1'hrh'Ulifh FRAP value lI1fl~"l'fll'rhti'U 1558.20 

mg l.yjtl'U!l'hti''Uff1'JlI1~'i!l'U L-ascorbic (FRAP value =1470.97 mg) utl:::lrtmllU11111111l1W 

ffl'JlI n:fttl'U~'U tlllfl'.i lU'n'U'ni,rf.l"ffU~flt1'U"ti''U11i DPPH utl:::lI~ulw fflnl'i::;fltl'U';'Ut')lIft'i1U lirh 

I'Vilti'U 10.53 :lJ"lIfti'u Ili{J'IJl'rhti''Uffl'ill1~'i!l'U Tannic acid ~tlfti'U'\Itl"ffl'iffti'fl 

tlUhfi'ty: q'YIi~l'UtllJ~tlilff'i::; 111'f1ihfl'U'M 1I11l1Wffl'i1l'i::;ftu'U~'UtlllmlU 

Abstract 

The 20 wild edible mushrooms were extracts. by hexane, ethyl acetate and ethanol. The crude 

extracts were studied for their antioxidant activity using DPPH radical scavenging activity, ABTS radical 

cation scavenging and reducing antioxidant power (FRAP) respectively were performed. The total 

mailto:sornjintana@yahoo.cOlTL
mailto:sornjintana@yahoo.com
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phenolic content was measured by Folin-Ciocalteu method using standard vitamin C and Trolox as 

positive control. The highest antioxidant value by DPPH assay were found in Astraeu.s hygrometricus 

" (PeTS) Morgan to be 39.27±0.88 % in ethanol extract, whereas the highest antioxidant activity ABTS assay 

were 57.6I±O.71% for Russula mairei Sing in ethano: extract. For the reducing antioxidant power (FRAP) .. 
to confmn antioxidant activity, the highest value was found in Alpova tappei Fogel. (FRAP value 

=1558.20 mg L-ascorbic equivalent) (FRAP value =1470.97 mg).The total phenolic measurement was in 

good correlation with that of DPPH assay, and was 10.53 mg tannic acid equivalent per gram of crude 

extract. 

Keywords: Antioxidant activity, Wild edible mushroom extracts, Total phenolic content 

'ftII r ~ , 'jJ 

1h~l(lUft:::!t1~oriO'U'1i'l'l~l Uft:::U':lIfJ'Um1rl~hh~'UVi~hlJeHr.U 1JflUWfl~ fll1ft lU'lfU ~ ~ fll1~U~n';i 1X'l$l91U(I:i; 

fl~'U~'l$l'ui'1J'lh:::l'll'U ~~';i1X'ln91~I~~I~'Url'1Jl'illflfl1';i~1l1~nfl'j~tdn'Ufl\1~lilfl (Amino glutamic acid) 

~. ;/ C\ Q./J a "d." Q,lfj} ~~"l!J I 

tU'U mfl'lh::: flOU 1~Wfl'jYtO:::1J1'U~1'U 'il:::'YIll1'U1'YI'lf1Ufl'j :::~'U1In:1Xl'YI fll';j';j U~Hl'tll111'j 'Uo~ft'U L11 nml 

11 fl91!tft:::Vll ilfn'j 1X'lfl91fl~lUfl1Jl'ifmf~1 'UOfl'illflrl'!'.tYtU~ fJy;11J 1 1I~1U1~llil'U 1YtUlUl'll:::1~liJ'Uiin1J h 

lu'Y'hn1'U (Riboflavin) 1m::: 1 'UO::: 9f'U (Niacin) ~~'i):::'lf1Ufl1UfJ1Jfl1nh~1'U'UO~'j:::UUUOUtll111'j 1'U ff1'U 

'UO~lfl~VI!'i litYt1lYtlfJ'UUl1rl~lfliioui~riltlty i~unlfliiolri~H"11'lf'U 9filI'UU1J (Selenium) ii111Ul~'lf1U 

~1'U[l'4lJft61X'j::: ftYtfl111Jl#M9ioflnlnYt l';ifl1J:::I~-i (Cancer) hfll1"O~liiemlhi'ilfJf'I~'U (Coronary . " 
thrombosis) il'lIl'YI1XIClfu:JJ (Potassium) iill1Ull1fl1U~1J1l-i111:::f11'jI~'U'IJ't)~lhi 'i) 1X1JYJ(I'lJO~lh i'U:h~fl1fJ 

" f11'jiil~1'U'U't)~fl~UJli7't)H(I:::'j:::U1J'lh:::1X1'Y1~1~"1 l:'!f'lfll'j Iflf'l hflfl111J~'U ll:'!if~ (Hypertension) iJ1Jl'lfjflll 

tm:::iJ1Jl'lll1l ff1U'YIO-iUYt~ ii 1l1tll~'lf1fJl1X~1J1X!l~fl1';iiiHl'U'U't) Ul~ll1~ fl tm:::~riltlty litf'l n't)~tl'1I"j':':; fl't)U 

'U't)~l'lfjfllHtln~ ~fr:h ll'lftUCJfflfllhy;j (Polysaccharide) 1l:::ViH1'U ..i1lJ1"uUlJI11myhmr (Macrophage) ~~ 

!i1'U !CJfl:'!~~1J fl'U'U'U 1f'1 il1tY~ 't)'t)fl'i)lfll1l:'!OYtI~'t)m~l ~lif't)I~OI1l:'!:::ll:':;' tl 1lU flU i l'lftUCJftltll 1 ';i ~~Ul!1W 
fl 'j :::1l'l1:tOl111"j' 1Il:'!::;t11i 11 ff ~U-iICJfl:'!rl'A'1Jfl'U~1~'U"1 1f'lU'il:::'lf1um:::~'U1~'il'j flU iiHl'U'IJ't),U::: uuflilA'1J fl'U 

q q, 'U q 

'tJ 't)~:i H mU!1Xl1JUl:'!:t'li1mri 1J1Il1J1W 1Il:'!~1I'j ~if'YIiifl1l'l'tJ't)-iICJfl:'!rl'~1Jfl'U 1i 'j"j' 1I'l$191 iM'iill1tll~ii ll:'!lmCJfl:'!~ 

It tll:'! fltll:'!{)1J~ 1~11J 1iuiH mu 'l$11111'U ;i~i1u1Ji'mh:.:; 'YI1'Ulitf'lih Ifl'U 't) 1111 ';i Ilft:.:;'U {) fl 'ill flrl't it Ytih {j-i 

1X11J1'j fl HlfJ'UUl 1~~fl~1U ~~1X';j'jl'lflW 'YIHUl'U't)~litYtnlJlfllJlU l'if'U 'lf1Ufl1Utl1Jfll';i iiH1'U'U't)~01U1:t. . 
. '" " 

!'V!'j 1::: lJ1X nl'lflW 'If1 fJftYt i'1i' lW1Jl'lci'-i:]f111l ~Uf{)'Ui'U !!n'ii1i'U 1in~:iHfllfJ ftYt'j::;~1JthIll1l:'! lift:::. . 

flOlft1XtIll[l';i[lft (Cholesterol) 1'U11f1{)~llii't)Yt l:'!Yttl111l~'U ;JUih:Y1Xl1::; 'lf1uiM'l11Ul1~f'l111f'1 'l'h~-iICJfl:'!~ 

1I'l :::1X111 i'flll1't)lfl1'jiJft 1 CJfI:lJ{)f (Alzheimer) 1!l:'I:::~riltlty;i't) ';1fJuu8~fll'j 11l~tyl91u11Il'IJ't)"IICJfl:'!rl'1J::;!~-i 

http:57.6I�O.71
http:39.27�0.88
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jI ", fI' 

(i'.d'wnt, 2539) 9'i~':h.j.:jlU1<Qtfm)"~·rVill:dlmnffmJflll1iuf1l'Hn)f1tl'VIn~lUtfl'.itll!lJ,,tllYl::;Im::;'VIl9lfftl'lJ 

lIllJ1WlY1Jlh::;Ilf)'IJ~Utli'iflnlJ'\ItNlYlllYn~'illm,1~ihfiu'~'UV'H11Y'ltJU"'j1'l11ilU~lU1U 20 'lfUfl U~1. 
,'" ~ jI

III lllnlY'lliitlmifY'l'lhnu'~\1Jjt1l'\i~1Utl'4\!fti)ff'j::;\1;llhlJ1vfWllnftmm;tJ'lI ~~UU ,nU1VVU;'UrJU 

flllftflfllt'~tJi.ff1l'\Ulfl'llY~fUft::;I'VIfllu IftU~tJUtJY'l1'l11lJft~tl~nil9l~~I~UfJijnUlUllli'fN~UU"::;lftY'lfl11lJ
" cu u v 

t.u'l''il~ilf1i" iUfl11lJ'I'hUlUllUl11::;'VI1" u"::;!~Unl'.iffUmrUUlifY'l'Ul1'tH~U 'hi'uflWfhlitlill" . . 

1~!:J~'IJ iu fl1'j"l'\Y'ltl().:jllJ::;f1()'IJ~1I'J1ifY'lihnuM20 'l1UY'l nm1lJ'illflfl CllY'ltfY'l!l'\fl''Ultl111U'lh 

nu iUV'H11Y'lfJUtn1'l11J1U 1u1~tlU:UQUl{JU - mflf;}lfllJ 'ri.fl', 2553 lY'l{Jfflll.u't'J\!"'\I()'~llifY'lihnu'~II~ 
" m::'l1Uflvl''IU 

4: -=0 J. 
'IIiHl1!llftllflll'l' 

':i~i~fl'lln 

':i~ l~flu~~ 

IN1~~h!J 

oK 
I'N'IIlftll'J 

'1hyhu 

Irlft 

otllmll 
dTU 

>I • 
l1UlL!l1l1 

'thnfliil1~tl 

t1111fl~nJ 

lli:nnu~~ 

Macrolepiota dolidUlula (Bedrk.& Br,) Pegler & Rayner 

Amanita princes Coner et Bas. 

Amallita caesarea (Fr.) Schw. 

Astraeus I(vgrometrictls (PeTS,) Morgan. 

Boletlls colossus Heim sp, 

Allreobolellls tltibetaJlus (Pat) Hongo and Nagasawa 

Boletelllls chryseJl/eroides (SOOIl) Sing. 

BoletelllLs ressellii (Frost) Gilb. 

Calltiwrellus cibaril/s Fr. 

Ge(L,trroll sacca/11m Fr. 

Suillus tomelllOSlts sp. 

Alpol'a tappei Fogel. 

RuslIla virescelL' Fr. 

R,tsSlIla ",airei Sing. 

RlISslila dells/olia (SL'Cr) Gill. 

R,tsSllia cyanoxalllha Schaeffex. Fr. 

Termitamyces cI)pea/ILI' Heim sp. 

Ter11lilOmyces sp. 

Termitolllyces grobl/sllls Heim et Grooss sp. 

Tricholoma crassl/m Berk. 

... ,
'Iill.:!ft 

AGARICACEAE 

AMANITACEAE 

AMANITACEAE 

ASTRACEAE 

BOLETACEAE 

BOLETACEAE 

BOLETACEAE 

BOLETACEAE 

CANTHARELLACEAE 

GEASTRACEAE 

GOMPHIDAICEAE 

MELANOGASRACEAE 

RUSSULACEAE 

RUSSULACEAE 

RUSSUlACEAE 

RUSSULACEAE 

TRICHOLOMATACEAE 

TRICHOLOMATACEAE 

TRlCHOLOMATACEAE 

TRICHOLOMATACEAE 
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2,2-Diphenyl-I-picrylhydrazyl radical (Aldrich), 6-Hydroxy-2,5, 7,8-tetramethylchroman-2

carboxylic acid (Acros organic), 2,4,6-Tris-(2-pyridyl)-1,3,5-triazine (Fluka), Sodium acetate (Carlo 

Erba), Iron(III)Chloride Hexahydride (Carlo Erba), L-ascorbic acid (Carlo Erba), Acetic acid (Carlo 

Erba), 37% Hydrochloric acid (Carlo Erba), ABTS (2,2' -azino-bis (3-ettylbenzthiazoline-6-sulphonic 

acid» (Fluka), Hexane (Carlo Erba), Ethylacctate (Carlo Erba), Chloroform (Carlo Erba), Methanol (Carlo 

Erba), Ull::; Ethanol (Aldrich) 

'" ...IfI':it)·UJ8 

fl111:mvi';ll'hll:llltl~1t1tfl~tl-l Rotary Vacuum Evaporator 'Iltl-l1JliJ't1 EYELA ull::;fmvhl,r 

fflH1'tl~U,r-l~1t11f1~~N Fexi-dry MP 'Iltl-l1Jlil't1 Science engineer intematiomal GF254 ull:HlfI~tJ.:j uv

Vis spectrophotometer iu Lambda 25 'Iltl-l1J1i1'Yl Perkin Elmer. 

"" <Jfl1 '.i!Iil'ifJlIi.'I'l'UTflIi1 

Ull1flff1U'lltl-l!lt~lL~a:'1fiJ~ ~lU1'U 20 '1fiJ~ ~l'j1Jlu~n'i~fJ1Jll11'1f1ilihJ1ff1JfJdHa::;lfhJ~ 
" .

~llflirutJ1Jl,rm1'.:jfh,Jm 'lUJiJ 40 °c l!ll::;111'1J1J~l,rll:l~lt.l~ ('1fiJ~il: 10 g) fftl~~"Wi1ihll::;lllVl8'fll"lfU 

t11lJW11 100 mL ~t;!W'l'ltJiJ,rfJ-l!i1'Ul1111 7 i'U mfJ-lui1'1'1:mtli1'thll:llltu8'fll"lf'U~"Hl1f1~tJ-l Rotatory 
o GJ 'j/ ';lJ .e:.d • 0 Q.l -: jI ... Jd C1I 0 ~ Q,,'j/

evaporator Hll:'Yll !'1'1 U'I'I-lU'l'l.:j~1{J11i Freeze drymg 'Yllfl11 fffl~"lfl~1{Jfll1!]J ll{J'U~1't11 n: llltltlJ'UlfJ't1lU):

citl~~lln: !fJ't11Utlll~ llJiil~1J '0: M ffl1ff tl~'I'I tIl1J18 fll"lfU !fJnm):cil~~Uil:l()'YllU tlllfi~!i1'U% ffl1 fftl~ 

'1'1 tIl1J~ M~tllfl'1'1irflU,r-l ~-l1! ff~-llU~ 111-l~ I . ".. 
Iill'iHn 2 % ffl1fftl~11tlllJl8'fll"lfU !tJl1atl:citl~~ un:l()'YllUfln 111~~tlll1'l'lirflu,r.:j 

I % yield 

.. a 
'IlIll'l1l'1 

lifOl'lU IltTI1'UtJJ:I 

Astraeus hygrometricus (Pers.) Morgan. 0.8861 0.2475 02457 8.86 2.47 2.46 

: GeastnUfl saccatum Fr. 0.4669 0.1573 0.2111 4.67 1.57 2.11 I 

I Boletellus resseilli (Frost) Gilb. 0,4260 0.2080 0.3821 4.26 3.82 

Russula densjolia (Seer) Gill. 0.2421 0.2259 0.2583 2.42 2.26 2.58 

Amanita Cllesarea (Fr.) Schw. 0.8640 0.4201 0.4078 8.64 4.20 4.08 

Boletus colossus Heim sp. 0.2349 0.3836 0.6747 2.35 3.84 6.75 

Alpova tappei Fogel. 0.1499 0.1749 0.6908 1.49 1.75 6.91 

Russula cyalloxantha Schaeflex, Fr. 0.5846 0.5382 0.7689 5.85 5.38 7.70 

Aureoboletus tflibetanlls (Pat.) Hongo and 

Nagasawa 0.3781 0.3817 0.7149 3.78 3.82 7.15 

Ca"thare/las cibarills Fr. 0.1533 0.2830 1.2006 1.53 2.83 12.01 

Sulllus /omell/oSllS sp. 0.3449 0.2055 0.2866 3.45 2.06 2.87 

• 
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Macrolepiota dolichmda 

(Bedrl.& Br.) Pegler & Rayner 0.3690 0.2149 0.3221 3.69 2.15 3.22 

Russula mairei Sing. 0.1148 0.1982 0.1184 LIS 1.98 1.18 

&letellus cllrysenteroides (Shell) Sing. 0.2479 0.1734 0.3702 2.48 1.73 3.70 

I Ternzitomyces clypeatus Heim sp. 0.6681 0.3406 0.3410 6.68 "3.40 3.41 

i Termitamyces sp. 0.1881 0.1780 0.2018 1.88 1.78 2.02 

! Tricholoma crasS/lm Berk. 0.2261 0.2273 0.2209 2.26 2.27 2.21 

I TeT1IIitomyces grobuslus Heim et Grooss sp. 0.1618 0.2205 0.3287 1.62 2.20 3.29 

RlIsllla I'irescens !'r. 0.4682 0.2550 0.2913 4.68 2.55 2.9] 

Ammrita princes Coner et Bas. 0.8061 0.6838 0.3262 8.06 6.84 3.26 

~w t Q.I t Q~(V v 
'1H~1t1m'lffl'HI't1~l1m'IJtlU1'1~~ I lJmlfl'HJ ~~~lfJ~1fJffl'j~~~lmU'I'I1h1t1~ 95% (AR grade) 

111lJ1~'j 1 mL 'iJlmfhll~lJffl'j~:;mfJ 2, 2diphenyl-I-picrylhylhydrazyl (DPPH) f111Ul'li'lJ'Ii'hI DPPH 6 x 

10-51lJ~1{ 11~lJ1~'j 2.90 ii~ftft1l'j 1l1tlJhll~lJffl'j~1tldl'111~lJ111'j 0.10 ii~ftft1l'j 1~'lJH1h1~ii~ 1 i1lu'I 

111fhf)1'j~1Itl~hlUff'l (absorbance) ~fl11lJU11f1~'U 517 hillhlllJ1I'j Ht Trolox® lthJlJ111'j!1'UA'1h1t11-rI,j~ 
q () I _I tI d 11 ~ Q 

tlff'j~lm:;fI1'U1Wfl11utl'jl<Jfhl1lf)1HI1h1mH~~f)ff'j::: DPPH (% DPPH Radical Scavenging Activity) 'IItJ'I 
., 

tYl'j ffti1lml1'IJ'illtlffl'jffti~11 fJ-I'lJU~~::;'1fU1l ~'1fflJtl1'j~tJ il1i.l 

% DPPH Radical Scavenging Activity [(Ao-A,)/AoJ x 100 

l11fJ~ Ao flf) fhtl1'j~1Itl~hlmY'l'lltJ'I DPPH 1l~::: As flf) filf)1'j~1Iflih'!uff'l'lltJ'IffUU111'j!1h1 
• 

fl1':in~af)1JqYlfi~1'U8'\.f:Uilaa':i::: ABTS l~[J,,nfi ABTS Cation Radical Scavenging Activity 
Q.lW' Q.I t .t::::\~QI Ij/

'If'l1l1f)U1'1ffUfffl1l11m'U€lU1'1Cl::: 1 lJ~~f1'jU Cl:::mfJ1I1fJtYUCl:::,mJllJ'I'I1h1tlCl 95% (AR grade) 

111lJ111'j I mL 'iJltlJ'U1111fJlJ 2, 2'-azinobis-3-ethylbonzothiazoline-6-sulphonate (ABTS) 1'Ufl1'j'YI1lCltJ'I 

~f)'Ii'l ABTS 0.0999 g (1000 ppm) UCl~ ~SP8 0.0201 g (200 ppm) ~::::CllfJffl'ji'lfftl'l~hfJl.flfl~U t~'U'H 
1 d<!i .:, 1 "l flI 1g/llJ '" .,; 1jJ. .
U'Yt:lJ~ 12-16 ~'J :lH !'iltl'ilHY1'Jf.lllI'flllHHl 'H l~mfll'j~~ml'W!!ff'i (f1'Jl:I.Wl'JfI~'W = 734 'Ul 'W1lI'iI'J) €lg 

'J/ 

h'l11'1 0.7 (+0.02) lllfl'lr'Ul~Uffl1Cl~Cll{J ABTS 11~lJl1l'j 2.90 iiCl~~1I'J l~lJffl1ft160Hl1~lJ1~11 0.10 

iiClft~1I'j 1~1J'H1u~ii1l 20 hllfi 111filtl1'j~1Ifl~UUff'l (absorbance) ~fl11lJfJl1flg'U 734 hIlihlllJfI'j ,~ 
~ 91 ~ c) ( .... 1 <I '=' <I ~ ~ 

Trolox® !1J'UlJ111'j1l1h111lh1tJlfl,j~tlff'I~IICl:::fl1h11W fll1U6'j l"lShlfI tl1'I 11 l'U6tp;J CltJ ff'I ::; ABTS (% ABTS 

Radical Cation Scavenging Activity) 'IItJ'Iffl1fftifll1fJ1'IJ'illtlffl1ffti1l'HfJ11JUAft:::'IfUfI ~'IfflJtl11A6 '11if 
% ABTS Radical Cation Scavenging Activity = [(Ao-A,)! AoJ x lOO 

i1ltJ~ Ao fitJ tiltl1'j~~fl~hlUff~'IIfN ABTS UCl::; As fl6 filtl1'j~fltlii'UUff'l'IJtl'lffl'jlJl1l'j1l1'U 

fl1'Jn~atl1Jqni~n,\tl'\.f:uathnl~fJ1fi Ferric Reducing Antioxidant Power (FRAP assay) 
f 'J/ • fill 

'l7'1ffl'J ~1f)OHffl'JtYtifl'l1fJ1'IJU~Cl:::'Ifii1llJ1 5 lJClfttlr lJ Cl::::Cll{J~1ml1mi'U111lJ1f1 'J 'illfl'UU11l1 {JU 

FRAP reagent 1h1tl1'j'YI1lfttJ'Il1ntltl'IJ~1tJ 300 mM Acetate buffer pH 3.6: 10 mM TPTZ in 40 mM Hel : 
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., 

20 mM FeCl3 • 6Hp t1~'l'l'ffTU 10: 1: 1 1Um'l''YI~iUHt~i:tJ FRAP reagent 2 iJaHH~'l' mflirUtA~Hn'l' 

ft';)'mh~tJllJ1~'5 0.50 iJaHH~'l' i~fl1m'5tl~fl~UUff~ (absorbance) ~fI11lJfJl1fl~U 593 nm 1i1 L-ascorbic 
'II , 

acid !r1Uff1'l'lJ19l'j~pU~lU8'41Ja6ff'l':;lla:;ihflftUtrlU~1fl1'UtJlJ fl1U1Wfl1 FRAP value l~fJli1fflJfll'l' 

(V f t ~ "Q _" t .J.: d4 , QJ' , r 4Q.J' 

911UUl'lU~t'I:::'lfU~ 1Ia1flll::: !~fl1 x lIJf-3flflUfl1 FRAP Value llU-3ff1'l'fffl~~1UfJl-3U9lt'l:::'lf'U9I 

fl11't11mmW1:rl1tJ1:::flB'UM'UBDfll1l1 (Total phenolic compound) 
, 

a.> Q.I I QI , .c:::t. .t::\ tv 'j/ 

'If-3~1tlfJHffl'l'fffl~'I1fJ1'UijOHa::; 1 lJt'lamlJ a::;t'IlfJ~1fJff1'l'a:::a1mlJ'YI1Utla 95% (AR grade) 

" tJ'lJl~'l' 1 iJaHH~'I 1I1flirUI;ilJ IN Folin-Ciocalteu reagent tJllJl~'l' 0.25 iJaHH9I'l' ua:::O'ua:::a1fJ ll1Jf
~ ~ ~ I 

l~fJlJfll'f'UtlI'U9ItJ;lJl9l'l' 1.25 iJaHH9I'I 1I1flirU1AlJff1'l'~1ijdHtJllJl~'l' 0.10 iJaHH9I'l' ~-3ihHnfJw'I1 (liJ 

2/ ~ "".., ,... d <I: 1 12/ "" 
'I1fHI'UUl'lt'll 40 U1'Y11~fl1m'l'tl~flaUUO'{I (absorbance) 'YIfl11lJUl1flaU 725 U1 UllJ~'l' 'lfm~U'YIUUfl 

(Tannic acid) trlUffUlJl9l'I)lU ri1'U1wtJ;lJlwO'u:nUtlanlJmgfJ1ultJiJaHflllJ llU-3 Tannic acid 
'II 

equivalent (TAE) fi6ff1'l'O'n~iu ethanoll flllJ (Pulido, 2000) 

fl11ilfl11~..i'YI1·UTiifj (Statistic analysis) 
, ., 

1'Um'l'~fl1I1t]'YIi~1'Utl'41Ja6O''l':::ut'l::;tJ;lJlW O'1'l'~Uf)anlJ'n1fll'I 'YI~O'u'U~1tldHa::: 3 fli'{I (n= 

3) lU'l::;'Il1lJlNa~'ft'lJ11Ifl'n:::..1 rhUlflo-311JUlJl91'I!lU (+S.D.) ff1UfI11lJfflJ'tiuln;11 il-3t]'YIiIl1'U0'41Ja 

6O''I::;ua::;tJllJlWtfl'l'~Utlt'l'.'i1lJijirmhAty'YIHO'ii;i (P <0.05) 

d 0_.1 
m~'I11nlU 
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•"'" '" flatl11'f1At'lOml'fl1ifllln)1f~~U)lT':J:t: 

1I1f1fll1'f1'flfffl'lJq'flifA'TU {)tHd ~Bff1::' lflfflH,.n'fll@Jm~'U l{)iI ~{):::~I~rl Uil:::lO'fIl'U {)~ lMfl11 

(1.t ~ ~ ~ QJ tfd cj QJ.Q.do 
• 	 'fI'flff{)'lJfl11lJ1.111.J1HIi 'Uf11 1 1l'lJ DPPH "It~1lJ'U{)tHlfl{)1.11:::1.1~lfI11::: '11 'fIlJfI11lJfI~m'll''U'fl'l1WI (Williams, 

1995) '\Jfl~1.1l';j911'U{)'4lJ~B1.1'j::;'I11mJ6fWeJ'tJtlfl91I'fl.j'U (antioxidant) 11fHl'U~HHiJ'U % DPPH Radical 

Scavenging Activity 'W'lJl1 hjiiIl1'fl~iiq'flif911'U{)'41,JflBffnao'U 50 l'l.hri't9$'Url 1'fl{Jlli'fl~iiq'flif911'U{)'41,J~ 
Bff1~~~~tl'flfltJ 1.1111.1n'fln:J'fIl'UmHli'flI~1:t:~lU (39.27%) ffl11.1fl'flwilfltJ:t:91I~mli'fllhvh'U (27.77%) 

Hfl::;1.1l';j1.1fl'flUlm"lt'U!li'fllfll::;~lU (24.92%) ~l1lJih~'lJ 'fI'fl1.1tJ'lJq'fliffll1~1l.!tJ'41,JflB1.11::;'fi'1t1n ABTS (% 
• •• d 	 ~~ c('jJ ~ ~ .ct CI. d QI 

ABTS Radical Cation Scavengrng ActiVity) m'fl'fllJq'fl1i~1'U6'4lJflf)1.11::;!fl'U 50% lJ 5 'II''U'fl fI{) 1.111fffl'fl 

1l1mfl'fll'UtJil'\Jfl~lli'flrlfl imu !fn:t:~lU ilmJ tlil1f)!!~H U~::;~~II'fl~ (57.61±0.71 54.74±0.97 52.94±22.48 
" " 

o Q,I ~ 4" ~ <d..::! d I '1' a Q
51.63±0.73 Uil::; 50.70±2.34) fl1lJfl1'fl'lJ Uil~lJq'fl1i~1'Ufl'41,Jilfl1.11:;'fl'fltl'flm'flflf) my 1f)~M1.J1f1fl!'H'fl 

l~l::;~ltl fll1'f1'fl1.1tJ'lJf)'fIif~nw'41,JilB1.11:t:'fi'1fJn DPPH Ltil:t: ABTS 'W'lJ",hiH~ilfll1'f1'fl1.1tJ'lJ~1.1fl'flfltifl~ 
~, . 

fl'Uflfl 1.1n'fl'l1 fJl'lJn:J'fIl'UO il'\J tJ~'i1~1.1o~llliif)'fI ii'U fll191l'UtJ'41,JilB1.1'J::;~litl'fl Ferric Reducing (FRAP 

assay) d:J'U fll'J 'fI'fl 1.1fl 'lJfl11lJff11.J11 \l i 'U fll 'JltJ'Ufh!~1tf'\J{)~ 1.111~l'Utl601moo fl91I'fli'U 'ill fl1.1l1 1.1n'fl 

<I!:\..::t. 9t' 	 & fV.Q.Q 

lO'fItltJ::"ItI~fI lIfl::;m'fll'UtJil 'J1t1~1'UNtll1J'Ufl1 FRAP Value (Benzi, 1996) ~~ffl';jffflfHO'fliltJ:;~lrl~ IUl::; 

lO'fIl'U{)tl'\JtJ~lli'fllhrh'Uiifh~~q'flflO 1558.20 mg 1U'1::;835.02 mg ~lllJlh~'lJ 1l1flfll'J'fI'fl1.10'lJq'fl1l~1'U 

fl'41,Jfl6ff1::; 2 n'W'lJl111l DPPH lIil:t: ABTS lli'fllm:t:~lfJiif)'fIif~l'UO'4lJilB1.1'J::;~~~tl'fl1.1O'flfltimfl'U 
lilO-:j1l1f1 1.111 1.1 fl'fl '11 tIl'lJIO'fl1'U 0 il'\J tJ-:j i-:j1.1O ~l1iiif) 'fI 1li'Ufll1 ~l'UO'4lJ~B1.1'J:t:Utl:::'W'lJ 'hlli'fllN1::; ~lfJltJ'U 

. 	 d! 1 'j} ""'" Q • "" "" 4 'j} "" Q lIJ.1
ffl1 i 'U fl'llJ triterpenoids ~~ m ~1.1'j HlJtJUlf1f1 'jO'U'I1'U lll'U'U1l~1.1l1.J11 \llfl'flfll'J IflilfltW1UOlilflfl'Jfl'U I U 

,r11f1H1.1fH (Delocalization) illiHlm ~1.1fl-:jlfftlfJ'J lli!0'flltJ'UO'UlJilB1.1'J:t:ff1'Ulll FRAP 'W'lJl11.11'J1.1fl'fl." 

'11 fJl'lJIOil tltJ::;91I~fI'\JO~lli'fllhvl1'U iiqVl1li'U fll'J~l'U tJ'41,JilB1.1'J::;~~tl'fl~~Url fl~H1l1fll1i DPPH Ltr:'!:: 

~ I d i 4~ tI d 111 9J;dQ,I 

ABTS l'UtHm1l1fl11ffl'J1.1fl'fl11t11'lJ'\JO~ ethyl acetate lJfl11lJ1.1llJ1Hl 'Uflln'fl1~milfl l'fl'fl tJ1'iH)~II1.1fH 

1.1l.nj~l'U fll'J~l'U0'41,Jil~1.11 ::tl1t1fll1111tJ:':1I'61J 1~1'fl'J 11l'U~ 1li~ 1Ir:'!:t:1.1l'J1.1fl'flIoil iltJ:':9111l1l11l'U1.111 ~n,f1 

_I e::S <t?l ~ 	 Q.I 

U1'Uflil H IIil::; lJf)'fI1i~l'UtJ'41,Jil fl 1.1 'J::; 'j fl ~il ~lJ l'01fl1.111 1.1flyJ} m'fll'U6ft 

fll1'11lU1lJ1W1.1utl'J:;; fltJ'lJ~'UoilflnlJ 1yJ}ui~ Folin-Ciocalteu method l¢i'fi'fllafl flffl1 1.1fl'fl 

d C\ af td d ~ ~d dQ.l
'I1fJ1'lJ'\JtJ~m'fl 5 'II''UyJ} (l'I1'flfltlimu l'I1'flUft1f111'fl~ l'I1'flII'n:':H1fJ my>HNlI'fl~ 11ft:: l'I1'fllJ'Utl) 'il1flfll'J'fI'fl1.1fl'lJ 

u 	 " 

¢i'1fJn DPPH IIil:.:ABTS ~iiq'flif~1'UtJ'4lJr:'!61.1':i::; lJlflWh 50 ItltJ{I9$'Url m'l1ltl1lJlW1.111tl'j:t:fltl'lJVl'Utl

ilfl'J11J'W'lJl11.1n1.1n'flmJl'lJmm'UtJfl'\JtNlli'flII'n:t:~lU iitlllJlwVl'Uflilfl'J1lJlJlf1~tl'fl ~~iirhn;,n'lJ 10.53 
.c! I a.t f OJ ~ Q.I 	 d L9 '" 

mg !'fImH'fIlf1'lJ Tannic acid ~01.1111.1fl'fl I g 10~ft-:jlJl AtJ 1.1111.1flyJ}'I1{J1'lJm'fll'UtJft'\J'fJ~m'flFHII'fl~ 6.81 mg 

'1 

lIil:':'W'lJ r j, ii1.1nU1:: fltJ'lJVl'U flil fl'J1lJ1tJ'U tJ-:jrltl'J::; flf)'lJ fhfity i'U fll'J tJtJ flf) 'fI i~l'UtJ'4lJr:'! B1.1'J:: Illfl-:j1l1fl11 

"J,J jJ Q.I 91 .c:::. i Q.e::S ~ ... 14 .at i 'j}d i 	 l1JtJlu 'j fJ'lJ!'fIfJ'lJtl11lJ 1.11lJ lHI 'UfllHll'U'11 ~tl1.1O'flfliltJ~fl'lJq'fl1i 'U fll1rll'Utl'41,J1;101.1'J:': ! 'flfJ11i DPPH 

O'4l;.l~B1.1'J:': l'flfJlll DPPH lIil:.:n ABTS ~~d'l'Unfll'J'fI'fl1.1tl'lJtl'fli~l'UO'4lJ1;lB1.1'J::~mlifl'Utl'U 'W'lJ'h 

http:l'U0'41,Jil~1.11
http:i-:j1.1O
http:1U'1::;835.02
http:50.70�2.34
http:51.63�0.73
http:52.94�22.48
http:54.74�0.97
http:57.61�0.71
mailto:lflfflH,.n'fll@Jm~'U
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f)ff1:;~'YItl~ Hft~ 1~'YI~fff)'UI't'lrHJUI'JUfI'l111ff1111'Hl Ufll'HI1UmpJfttJff'i:; ~U11i Ferric Reducing 

• 19J.d OJ 4 d ~'jJ ltJjlQ,I OJ t 

Antioxidant Power(FRAP assay) 't'I'U'l1 '11 f.lftl'lfff)~fHltJ\lflU lUI:; l~fI~lftf)flffl'ifffl~'I11'J1'U'lIf)\ll'I1~ihflU 
i1 , rI t I ~ 

11) 'jJ Q.I ..::::..d.ct~ C\1 91 .et..c:tt::S d '" IQ >S:I Q , i Y.::t: "Q.t
t~l'l\l 3 '1'6 'YI1It)'YI1i UfllHI1Uf)'43,,!fttJff'i::!l'l~'YItl~ 1Il'l11lJ'i1l1tul"llHlftfl'i11l 't'I'U'l1 'I1Nftl'lfffl~flm:l>1flU 

ft1Jq'YIt1Ufll'i~lUfllPJClflff'i~ 1~1'J11i DPPH uCl::;ih16\11U'Illflfl111~{J~N1U1Il ,mil n1~1p.J1~lfju111~~· 

1,,~ " • OJ , ... "'_I 1 • ~ ,'" d • 
~llJU~U ~1':i'U UUl'lltJ\I'Il'U HCI:; 'Ill flfllHl'fll:llfll'i IWfltJ\lfllJ 'i:; rltJm'l'UffU 'Ul'I1~un:; 'lll'UUffl1 Ufltlll 

" " " triterpenoids ut)'YI ~ 'YI1 \I,h fIl't'liu flU fJ'U ({>1I~tJ Mycobacterium tuberculosis 111 flfll'i 'YI~fftJ'Utll11ltu 

ffl'i tl'i :;flf)'UWUtJam111't'1'U11 1~~lrn::.:utll111w 1;1'l'itl':i~fltJ'UWUf)am 11J1I1fl~ff~. 

tfltlUi;l~.u6Ii:rlnmU~ 

111flfll 'iAmnflfHJfIl't'l 1'U fll':ifltJ flt)l'l(~1Ufl '43,,!ftfl1;1''i:; 'lItJ iHIU fffl~I~fl1 'lfU wi! ftfl:;91If1~ 11ft:; 

ltJ'YI1UOft 111fll"~ihfiu'~~lUTU 20 ~il~ ''U~>1'H1~tl'Uft':i1~'61U 1~1'J11l DPPH (%DPPH Radical 

, , l£t d d.!:.'l ~f)J Cl"::::" rI d rI ,d d,d. ~<J)
Scavenging Activity) 't'I'U'l1 1I11l'H~l'lllql'l1i~lUfl'4\11:ltJff'i:;lflU 50 Itlf)'J1C)fU~ ll~l'I1~l'l1Jq'YI1i~l'Uff1'i 

.0::::\ ad d I ~ QJ d!i !I d !!I
OUlIftf)1;1'1:;~l'lff~lIf11 %DPPH flf) ffl'ifffl~ml'lTUOft'llO>1l'11~lrn:;Fill'J (39.27±O.88 Itlfl'J1C)fU~) llft::.:ffl'i." . 
ffflY;Hf)i!ftf)::;9f-l~~'lI1NI~~lhvhu (27.77±O.71 ltltJ{I~U~1> ~lllihf1'U llitl'IJfl'IJff1'i1l11¥!'i1}"1l! i mmlflcU 

(Trolox) 'YI~fff)'lJq'YI(fl1'J~lUfl'43,,!Clflff'i::;~'ltl11i ABTS (% ABTS Radical Cation Scavenging Activity) 

Ilitl'Ufl'Uff1'i 1I1fl'J jllU'Ilfl\l Trolox® 1~~~uql'li~l'Ufl'4 3,,!ftfl ff'i :;~~~tl~fltJ ffU fffl~Wl'llUf) ftl"~rlf)1my 
~I tid " t:JJ"::::" q d ~ ",I ,rei. rI , OJ

(57.6l±0.71 llJf)'J lC)fU~) llft:;ffl'J fffl~lfll'l"fl::':C)fI~fll'l1 ~lf.ll:; H1tI (54. 74±O.97 llJO'J l'lfUI¥!) 't'I 'IJ'l11;1'1'i fffl~ltJ 

'YI1Ufl"'IlU>111l DPPH u,,:; ABTS iit)l'li~ll!f)'43,,!"flff'i:;~~tl~ l'l~ffU'UfI'l1:Uff11l1'itl1Ufll'ilfJ'Ui1~~bff 
'lIf)\lff1'i~lU tJ'43,,!Clflff'i :;;~'ltl1ti FRAP !~tJfj'UfJUfI'll1Jff111lHl iUfll'i tllUtJ'43,,!fttlff'i;:; 't'I'Uill"~~iifil 

FRAP Value ~~tl~fltJ 1;1'nfft1~mi!fttJ:;91II¥!~'lIf)>1I~\Pllhrh'U (1558.20 mg) Ilitl'U!'vhfl1Jffl'i1ll~'i~lU L

ascorbic fll 'J'I11tl~1IlW ffl'J tl'i :;;flf)'UW'U tJam'lll~'ltl1ti Folin-Ciocalteu'~fl~ lfiOflffl'i 1;1' fl~'H fJ l1J'Ufl\ll"~ 
~ dt ,d d ~ dJ dOl g)~

5 ~U\Pl (1'H~flO imy 1'H~tlft'lflU~\I m~IHl:;;Filti m~If.l,:jll~\I llft:t; m~lIU~) 111flfll'il'l\Plfff)'U~1t11'6 DPPH 

llft:;;ABTS 't'I1J"hffl':ifft1~~iitl~1IlWffl'Jtl'J:::flf)'UW'UtJam 11J1Ilfl~ tl~ flf) ffl'i fffl~ IOl'llUf) ft'110 -11~~1H1:; 

~1t1 00.53 mg) Irlml1{J'Ufl'U Tannic acid ~f)1;1'l'Jfffl~ I g llCl:t;'t'I'U'llffl'itl'i:;;flU1JWUf)afl'i'lm1Ju 
• !IJ II <!' 

U\lfltl'J:;; flumhfltylilfi~~Ulf)>1~ l1J'6'i 'ilJ1I'1~1'U fllH)f)flt)l'lii~lUO'43,,!"flff'i :;; 1m:;111'H,,1;1'f)~fl1:1o>1 fl'U ql'l ~ 

~lUf)'43,,!(lflff':i:; i ~tll'ii DPPH 1"\PllHl:t;~lUiitll111w ffl'i tl'i:t;flf)'UwutJam 1lJ1Il fl~tl~ f1\1,1'Ufl1'i~'il:; 
'Illitlrr~'U lql'lil'lH,hfll't'l Uft::;AfllllU\lfltl'i:;flU1Jl'lHlflii~u'tl 

http:27.77�O.71
http:39.27�O.88
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