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r.J61'11e:J'IN~'l ~l:Wei'lm~'IJ~::: d'h.J6'lVli11lYltHh::;·l,'fll'IU'11l'H1J~h.JeJ~r1~'1Vl:JJV1 bbA hvh.le:Jt.Jvl~.:JV!:JJV1 bb61::: n1ilm~1l 

nl~b'lh.l6'1l~(ilTUeJ'U1l61~6'l~::;~··:m15 ABTS LL61::; FRAP bV1t.Jvllfll~'IJ~::;d'J'U1ill m ;fi'eJYl'UlJn~~:JJN~'l~~T\J~l:JJ 1~ 
'" ' 

~'~illt.J1'ULL6l::;.mt.J'Ue:Jn'IJ~::;vvH·l~l1l 20 Yl''U5 'IJ~::;ne:J'U~'Jt.Jn~:w-rutJ~::;vn'U6'lV1 n~:w~'UJ1 LL6l::;n~:wvr'UL:iJe:J.:J 
q , q 'I 

:;)lf1 fll~U~~b:iJ'U'IJ1mruLL61~ n 1iJ m~ll fll~L U'U6'll~\Pll'U e:J'U:JJ61~6'l~~ 1 'U6'll~6'l tlV11illf1 1 'U Lb{;l:::r.J6l'IJ e:J.:JN~'ll~e-!61 b U'U 
'" 

" 
m.JJ::;w)l'l 37.46-93.85 :iJ6l~n-r1lmV1bLe:J6'l1"1e:JUmie:J 100 n-rmllV!Un6'lV1 7.97-17.59 iJ6l~n-r:wbLn~A~e:J 

" 
100 n-r:wJlV!Un6'lV1 bb61~ o. 15-1.27 :iJ6l~n-r:w~e:J 100 n-r:wJlV!Uf16'lV1 l'll:JJ~lvl'U tJ'1:w1rumV1bLe:J6'lAe:J'iJn 

'IJ1mruYJ'Ue:J~ 1"1~'1Vl:WV1 bb6l::;'IJ'1:wlruLLI"1 hVi'Ue:Jt.Jvl~'IVl:JJV11 'U6'll~6'lnV1r.J61 N~ .:J:iJAle:Jci~ :::WJl'l 25.63-113.3 7 
" " " 

:iJ6l~n-r:wmV1LLeJ6'lAe:JiJn~e:J 100 n1:w111VlUf16'lV1 0.30-0.90 :iJ6l~n-r:wLLn~A~e:J 100 n-r:w111VltJn6'1V1 LL61~ 

0.01-0.18 :iJ6l~n-r:w~e:J 100 n-r:wtllV!Uf16'lV1 l'll:JJ~lvi''U n1ilm~:wmwU'U6'll~\Pll'Ue:J'U:JJ"~6'l~~'UB.:JYJ'Ue:J~A 
'" 

LL61~ 3.13-11.92 1:w bA1b:JJ6llTI 'Vl~an\?lB 100 n1:wtllV!Uf16'lV1 m:w~lvl'U LL{;l::;L~e:J'VlV16'leJ'U~lt.JlB FRAP :iJf11 

Bci1~Vl'h'~ 39.39-82.08 LL61~ 5.85-13.70 1:w1A11llmTI'Vl~an~a 100 n-r:wtllVlun6'lV1 m:w~lvi''U n'ilm~ll 
" 

md b Dw:nd~l'Ue:J'U:JJ69 ~6'\d:::"(Je:J.:J~'U B~i"lvY\IVI:JJV1 bb69::: LLI"lb dVl'Ue:JCJiilvY.:JVI:JJV11 'U?Ild6'1 nVJC-JmJ ~'lL~e:J'VlV16'1 e:J'U~l t.J 
'" 

15 ABTS :iJfi1m.h:::w:il.:J 287.10-722.40 LL61~ 49.54-80.41 1:w bA~ b:JJ611TI 'Vl~an\?le:J 100 n1:wtllV!Un6'lV1 
" 

l'll:JJ~lvl'U LL6'l~b~e:J'VlV16'le:J'U~lt.JlB FRAP iif11mh~wh:J 295.70-594.50 LL6'1~ 41.56-134.86 1:w1m1:wm{ 
" 

1 'Vl1Bn\?la 1 oo n1l1tllVlum'fV1. l'll:JJ~1vi'u LLa~hJ'Y'l'U6'l'VIi1:w~wh::;·l·rJl.:J'IJ1mruYJ'Ue:J~A~\I'VIilV1 LLf111Vi'Ue:Jt.JvJ 
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-nw1 ~t.J~'W~iJl'~t~'th~?f\lrlt. ~e:rLh~ t.il'W'\J~mrut.t.r1d1~ nJ1lJnT~vl1'WEJ'WlJr1B?f1~ 1 'W?f11?fnV1~1n 1 'lJ 
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' ' 

"litJ\?1 1~t.t.ri '\J~m ru m(ilt.t.EJ?ffl EJ'iJ n '\J~lJ1ruYl'WEJ~fl~'lvt:W(il t.t.6'1~'\J~:w1rut.t.fl bV1'WEJt.Jil~\lvtlJ(il ~1vt~u m1 

'\.h:; blJ'W n ~ fi)):IJ n11 b U'W ?11111i'1'W El'WlJ6'1B ?f)~~~ 1 i15 ABTS Lb6'1~ FRAP 'W El n 'ill n~8-:J1Ji'fin~1Vl1 
'" 

B?f1:;~-w15 ABTS bL!;l~ FRAP 'Y'l'LJl1 '\J1mrum(ilLLEl?fflEJ'iJ n '\J1lJ1111Yl'We:J~fl~.:!VIlJ(il bb!;l~'\J~mrut.Lfl bVi 

'WEJCI~~'lvt:W(il1 'W?f11?fn(il1 utJ~.:~iJr11EJ~1~VIl1\l 3 7.46-93.85 iJG~~ n1:wmV1Lbe:J?fflEJ'iJn\?ie:J 1 oo n1lJtl1vtUn?f(il 
'U 

v v 

7.97-17.59 JJG~~n-r:wt.t.n~flviEJ 100 n-rmhvtun?f\?1 Lt.~:; 0.15-1.27 JJ~iln-r:wvie:J 100 n1m11vtUn?f(il 

~1mi'lvl'tJ tJ~mrum(ilLt.El?fflEJ'iJn tJ~mruYl'WEJ~fl~.:JVI:W\?1 t.Lm~tJ~mrut.t.fll T~'WEJCivl~.:JV!lJ(il1 'W?f11?ftlV1t.J6'ltJ~.:J 
" 

iJA1El~1:;VI'i1'l 25.63-113.37 JJ~~n1lJmi?1LbEJ?fflEJUnviEJ 100 n1lJ111vt'l1n?tl?1 0.30-0.90 il;;,iln-rmt.n~flviEJ 
" 

100 n-r:wJlvt'!!n?t\?1 t.t.;;,:; 0.01-0.18 JJ;;,iln1lJvie:J 100 n1lJJ1vt'!!n?IV1 m:w~lvl'LJ fl'iln11:Wf111t.U'W?f11vl1'W 

EJU:W~ B?f1~'1J El\lYl'WEl~fl~'lVI:W\?1 bt.~~ t.bfl hVi'W elt.Jil~.:JVI:WV\1 'W?\11?1 nV~1tJtJf.:JLdm1V!?fB'LJvl1 t.Jlti ABTS iJf11mJ 
'" " 

1~wh:~ 27.27-59.93 LL~~ 3.13-11.92 1:w1fl"jl:IJ~Tfl'Vl1e:Jn\?ie:J 100 n-r:wtllvt'!!n?t\?1 ~1:w~1vl'u LLm~t.dEJ 

Vl\?1?1El'Uvl'Wl5 FRAP iJf11mh~VIll'l 39.39-82.08 Lb!;l~ 5.85-13.70 l:W lfl1L:wmft Vl~e:JnviB 100 n1:w 
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'U 
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B?f1:;\'n:W511:W"ll1~ bb~~?f1:W11t11111 tJ1-il''\J1~1CJ"U'W1~vt~1mL 'W1Vl1'l LoU'W f111~\lb?f~:W 1 Vft. tl'W superfruits n11 

?fnV1?111~1fi'ru 1 'W 1 utJf.:J Lb~~m1.Ww.J'W1~f-:~.W'W51 vt~~iJ?t11vl1'We:J'WlJ~B?f1~?f\l t.tl'Wvl'W 
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Abstract 

The objectives of this research were to determine bioactive ingredients of leaves (20 

varieties) and fruits (8 varieties) in guava and their antioxidant activities. Ascorbic acid, total 

phenolic compounds and total carotenoid were evaluated by using randomly three leaves 

and fruits in each varieties. Antioxidant activities were conducted using ABTS method and 

FRAP method. Furthermore, a correlation between bioactive ingredients; total phenol 

compounds and total carotenoid and antioxidant activities; ABTS and FRAP was observed. 

The results revealed that leave extract contained 37.46-93.85 mg ascorbic acid per 100 g 

fresh weight of ascorbic acid, 7.97-17.59 mg. Eq galic acid per 100 g fresh weight and 0.15-

1.27 mg per 100 g fresh weight. Fruits extract contained 25.63-113.37 mg ascorbic acid per 

100 g fresh weight of ascorbic acid, 0.30-0.90 mg. Eq galic acid per 100 g fresh weight and 

0.01-0.18 mg per 100 g fresh weight. The antioxidant activities of total phenolic compounds 

and total carotenoid of leave extract were 27.27-59.93 and 3.13-11.92 J..!M Trolox eq/100 g 

fresh weight, respectively (ABTS method) and were 39.39-82.08 and 5.85-13.70 J..!M Trolox 

eq/ 100 g fresh weight, respectively (FRAP method). In addition, their antioxidant activities of 

fruits extract were 287.10-722.40 and 49.54-80.41 J..!M Trolox eql 100 g fresh weight, 

respectively (ABTS method) and were 295.70-594.50 and 41.56-134.86 JlM Trolox eq/100 g 

fresh weight, respectively (FRAP method). A correlation between bioactive ingredients; total 

phenolic compounds and total carotenoid, and antioxidant activities; ABTS and FRAP 

method, of leave and fruits extract was not found. The leave and fruits extract of guava 

were excellent source of bioactive compounds and antioxidant activities. 



611'jUf\J 

611'jUqjm'j1-:J 

611'jUf\Jm'\lll 

UV11J1 

.:::::.. Q..l ...,. q v 
L'eJ n611'j LL(;l ~ .:Jl'Wl ~ t.J'\11 Ln t.Jl'1J B.:! 

15m'j~1L'W'Wnl'jl~t.J 

f.:.J~nl'jl~t.J 
.:::::. ~ """' cv 
l~l'jillf.:.J(;lnl'jl~t.J 

61'jUJ.:.J~nl'jl~t.J 
' 

n 

" Vl'Wl 

n 

1 

3 

11 

15 

24 

32 

33 



d 
V11'l1\IV1 

1 
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q 
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eq./100 g fresh weight) 
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5 ril6Q~ !'J'U B.:JU~:wlru mV1 L6B61fle:JU n u~:wlruYJ'WB~ fl~ .:JVl:W V1 b661:::u~mru6Lflb 'lVl'W B!'J~ 

~'1Vl:WV1~'V'lu1'Wt: .. m~~'~ 8 ~w5 
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6 ri16Q~ tJ n~ m'l:wm'l6 Dt~?l1'l~1t~au:w61 ~?~'l:::'UB.:J u~mruYJua~m·Y..:~Vl:wV1 bb61 :::u~m ru 
'" 

bbfl 1'JV1ue:J!'J~~.:JVl:WV1~YlU 1 w:.J61~~'1 8 ~'W~ ti11E.Jl5 ABTS bb61::: FRAP (!JM T rolox 

eq./100 g fresh weight) 

7 61:wtJ'l:::~VJB?!Vl61':w~u\h:::wi1..:~tJ~:w1ruVJua~ n~.:JVllJV1 bbflb 'lVl'WeH'J~~.:JVl:WV1 

6661::: n ~ fl'l'l:W<tl B'l611'l~1'W B'W:W61 ~?f'l::: 1U611'l?l nV1'U B'le..Ji;l~ ~'I q" 
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e.J6'le.J~\'le:Je:Jm1\'lmV~tb~mru 94,882 l'i''U LL6'l~:n~mriTTnJ 868 ~1'UU1Vlvie:Ju Y1''U~m'Je.J~('j~ .. :nhnVlf1Lne:Ju 
'\J '\J 

4 vt~'U1~ G'11'U1vtrum.iu~v"Jru.n1flnm~-uu\l'th~LVlfl hi'LLri 'Uf!TtJ\l~ (14,498 1~) ?t~Vl'H11m (6,980 1~) 
~ ~ ~ , 

LL6'l~'J1"/j'\J~ (6,863 1 ~) e:1ci1~1 1nmm du~'il1 ne.J~ .. atl'U bJ'e..~6'1~?11:!Jl'H1'\.J-rul'l11~~nu?t.nTvm 1 V~~e:J~~ 
' 

'\.J1~ L Vlfl ni1 m'J'\.J6'1 ne.J~wti'UL~ Enn'U 1V~tJ~'U~'\.J6'1n611'U 1 vtrue:J~u~L 1ru~\lvtlV~'Ufi'J'J1"/j~~1 (97 5 1 ~) oB'tJ.niJ 
'U \1 .., 'U " 

(662 1 ~) 'UeJ'ULLtl'U (510 1 ~) b6'ltJ (500 1 ~) bb6'l~ fl~?I~Ln't'f (235 h) :i1e..~6'le..~~\'l1V~tJ'J1~'\.J'j~mru 3,417 l'i''U~e:J 

tJ (~Tumfl'J't'}\Jthm'JLn't'fm, 2554) bb6'l~i1LL'U11 ~~b~~?t~:ff'UVJntJ e.J~~b tl'Ue..~6'11if~?t1~1'Jt1u~1.nA1~rr\lbb uu 
~ '\J ' 

-ruu'J~Vl1'Ue.J6'l?IVI vt1mL'IJ'J~'\.JLD'Ue..~~\'lnrusv1~1~1 L'liu e.J~~e:JULL'IX\1 e.J~~V~e:J~ .J1e.J~~ Lb6'l~e.J~~bb'1i'\J'1tJ LD'UI'i''U 

~~b D'U~iJtJ~'lle:J~fi'U 1 VltJv\'11 '\.J LL 'U11 ~~n1'ju~1.nfle.J~..:J1 'Ue:J'Ulfi~~..:J:i1~1n:ff'U '\.J'j~ ne:Junue.J~..:JL D'Ue..~6'11if~:ij 

AruriTvn..:J1.fl'll'U1n1'J?I..:J1V~mu~1~e:Jci1~~\I'\.J~~1rul\'l1iJ'U~B~'J~vt11..:J 174.2-396.7 :iJ6'l~n{~/ 100 n-r~ 
' '\J '\J 

J1vtii'n?IV1 (Thaipong et al., 2006) 'Ue:Jmnn-dv..:J'\.J'j~ne:J'\J~1tJ?I1'je:J1VI1'J"IjiJV~~'U1 BnuTViL-ti'U LUJi'1LLflb 

Vi'U im:iJ'UB 1"llL~tJ~ 1~LLVlG'lL~tJ~ LLf16'lb~tJ~ bb~nih~tJ~ LV!~n Vle:J~LbVI\1 LL6'l~a..:Jn::;~ 'j'J~ii\1?11'jl'i'1'Ue:J'U~6'l 
''\J 

e.J~~~VI b tl'Ue..~6'11if~:ij f111~VI6'11nvt6'11tJVl1\ITI'Ul5n'J'J~ ?11:!Jl'Jt1"il1 LL 'UnL D'Umimh~., \'l1~ m 'j1-li 
' ' I 

'\.J'j::; 1tJ"llli'il1ne..~6'11~v1\ld 1) n~~-ruu'J~Vl1'Ue.J6'l?IVI L 'li'U "n6'1~?11~" "e.J~..:J1 Vl" "n~'il" LL6'l~ "LL U'U~Vle:J\1" L tl'U 
' '\J 

l'i''U 2) n~~L ~e:Jn1'JbbU'J'JUV!~e:J~'UJ1 L'li'U "Y4'il.13-1 0" 'Allahabad Safeda' LL6'l~ 'MCL326-S' Ltl'UI'i''U 
' '\J 

1d'.dil I .J'.dl ~ .J" _.,f 14 ~1.1..JrV I 

LL6'l~ 3) n6'l~Y4'UL~e:J~ L"/ji.J "~'UL~e:J~LY4"/j'j'\J'Jru" "'lJ'Unb'Ue:JbLVI~" LL6'l~ "vt6'll\I'Vle:J\IG'le:J" LU'U~'U "ll\le.J'J~LL~6'l~ 
' '\J 

n~~'il~i1f111~V!6'llnV!GlltJ'Ue:J\I~~'\.J'j1n!J L"li'U ruu (L:UtJl bLVI\1 LL6'l~l.Jl\l) ~e:ilt:.J6'l (L:Um LV!ae:J.:J LLVI\1 LL6'l~l.J1\I) 

LL6'l~i'1L'Qe:J ('U11 f1~~ "/j~~ LLVI\1 LL6'l~l.Jl\l) ;.:JG'11'J~ (pigment) ~U'J1n!J,!'Ubtli.Jvl"lj\j"ljij~VI~\I~U\I'Ue:Jnii.:Jn1'J 
i1mJ-ue:J\1?11'JJi'1'UB'U~6'1B?f'J::; 1 'Ue.J~ \1 1~tJvf11 '\.JiJtJ~'IJ~1.nAe.J~\I'il1ne.J6'lVI~Bt:.J~ ~Ji' ru,.]~1~'il1nt:.J6'1 LL~'IJ1\If1~\l 

'\J ''IJ 

B1'il~u--.he.J~\I'\J1\ITI'U5:i1'J?f"/j1~1l.Ja1a mL~:i1?11'J~ 1'U B'U~6'l B?I'J::;?I.:J 'l 'U 'l u ~\I 'l 'Ue:J'U1f1~e:J1'il~n1'JU1 'l u~1'l-li 
• • \J \J 

'\.J1~ ltJ"/jt1~1n:ff'Um~ v1.:J,!'Um'J'Vl'J1uii.:J"/ji1~LL6'1~'\.J~~1ru-ua.:J?I1'J!Ji'1'UB'U~6'la?l1~ 1 'Ue.J~.:J?I1tJTI''U5~1\I., ~\11 'U 
, \J " I 



2 

ciTU'Ue:J\11 U bb~U:::~61~"Jl'U'f1l..l l~~:nn 1 t!bb61:::~1\l'l..h~bVlPl~\liJfll1l..l~1~qjeJEJ1\ll..l1f1~e:Jn1"J1111 u1 <ffU"J~ 1CJ'?J'l1L 'U 

e:J'U1fW1B'U1n~ b-ci'U m"Jci\lb?l~l..I1VfbtJ'U super fruits nci1lAmtJue .. m1~~iJAruA1Vl1\le:J1V!1"J?l\l nl"JU~'U'I.J"J\l 
' " ' 

~'Uq1 vt:W 1 ~il6'11"J~ 1'U 811~61 B ?l"J:5~\l bb61:5m"J1111 u1 iu"J:;1CJ'U'U1 'Ub ;a\l?~Tmn~~1fi'tl:J'Uv\l~~?~1Vlm"J:w B1Vl1"J 

b~mmrn~ b tJ'U~'U 61l\l1 'Uil~~u'Uilm"J'llle..i~\lm 1-51 'Ue:J(91rf1VlnJ"Jl..le:J1V!1"Jb~e:Jrt'U.n1~e:J~1\l:lJ1n:lJ1CJ b '1i'U '111 
, 'I , " 

'lJ\l?fl..I'U 1 ~"J~1n 1 ue..l~\11 'UU"J~ b VlPll~w)'U (Chen and Yen, 2007) CJ16'1l..I'U 1 ~1~1n 1 u bb61:5b U~e:JneJ~\l (Chen 
' . 

1. b ~e:Ju"J~biJ'Uu~mru'Ue:J\lnJVlbbe:J?lflvun Yl'Ue:J~rn~\lvtl..!Vl bb61~bbA1Jill'UeJ!'..Ivl~\lvtl..IV11 'U1.'11"Jrt nV11 u 

bb61~~61'Ue:J\Ie..l~\l 

3. b ~mJ"J:; biJ'U?l'Vli'!l..I~'U 51:5Vll1\lu~mrutl'U B~ A~ \lvtl..l 1?1 bbfl hi!l'U e:J tJ vi'~ \lvtl..!Vl bbm:n'OJ m "Jl..l m"J 

bU'U6'11"J~1'UeJ'Ul..I61B?l"J~~l!'..llB ABTS bb61:5 FRAP 
'" 

1 bm1~~u~mrubb61:5fl"ilnJ"Jl..I'Ue:J\Irt1"J~1'Uv'Ul..I61Brt"J~ l~bbri nJVlbbv?IAv'iJn Yl'Uv~m~\lvtl..l\?1 bb61::::: 
''\J 

bbfl hi!luvCJvl~\lvtl..l\?1 1'LI1 uriv'U bb61:::::~61"J:::::tJ~bnub~EJl'Uv\le..l~\l~'U5~1\I., ~1lU1ll..l 1~ ~-:~ncil..l~uu"J:::::Vl1'U?fl?l 
' I ' 

ncil..lbb'lh"J'\..J bb61:::::ncil..J~'UbiJe:J\l b ~eJ 1 ib U'Uie:Jl..J61~'U~1'Unl"JU11 '\..J1 iu"J::::: LEJ'll'l1 bb61:::::n1"JU~UU"J\I~'U5~81 u1 'U 
'l 'U , . \1 .-.3 'l 'l 
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i:-J~-:nu'U1ilt-Jm'U\9l~e:ru (tropical fruits) flfl~VieWL'Ul\IPl Myrtaceae iJ~e:JlVlt:J1?11?l\9l~l1 Psidium 
" " 

guajava L. 61'1Vl-r'U~8?11irqJiJVl611t:J~a Loll'U guava (m'l11eJ·:Jnf."j'l~) :w~~'U (~\IVllVI\911fl) :w~nlt:J (~\IVllV'i 

b~tJ\11mJ) :w~m (-.5'\IVllV~Lbl-lrie:J\I?le:J'U) :w~ii''U (-.5'\IVllV~(;\'1tll\l) V1:w1n~~n (.n1flVl~l'Ue:Je:Jm5t:J..:JLVJua) ~:w1u 

(~\IVllVI~':il'\<J!)~l5llJ) 'U:l.J~ (~..:JVllVIU\91\911U) LL'il:l.J\j \11~ (tl-:i~b'Ylf'l:l.J1L61b~tJ Lb61~~'ULV!lJb~tJ) 'U1tJ1'Ul?l 

( tl-:i~ b Vlf'lYl~hJtl'U ~) :JJ1611 nll'U'U ( 1..h~ L 'Vl f'1 Lil CJ'Ulll) rlltJ1'U1 ( tl-:i ~ b 'Ylf'l?ll ti'U) Lfl<il1Ul ( tl ';j~ b Vl f'lL tl-:iVl bfl?l) . . 
(e:Jil'1J1~. 2543) 

b~m ~\l~e:J'U 1l.JiJ'U'Utinfl~:J.J i:-J~\Ib'U'UYl'IJ~iJeJ'm1m1b<il1ruL~'U L\91L ~~ ~'Ub tlt~ri:w 1l.JViumn iJ~.:Jtl1'U?l1'1J1 
' ~ ' 

bb\9lnaamnn~1Jlw.nm.nt:J ~\ILL~u1nru1mTI.fl'UJl'U Zv LU'UbJ'ti1~bfl'V11ub~t:Jl n1'U1u~'U 1'UVl'W11VJqJ 1u 

~e:J'U~b~miJ~ n~ru~ 1l.Jb~CJu lJ'U'U~e:J'Utinfl~:w bbe.i'U lub'U'U-:iuhiti~1CJ:J.J'U 1 uii~n'!1ru~ m1~V~b~tJ\Ib lJ'Ubb uu . " . 

Vl1.:Jn'UoU1:W (opposite) 1 'Uii~tl~l.:Jbb 'U'U elliptic <il'U~.:J oblong vl1'UVl~.:J'1Je:J.:J1 'U<il~lJ~b ~t:Jl b oU:l.Jfll1vl1'UYleN 

1 'U n1'U 1 uiiAl1:J.JCJ1Tth~:w1ru 3-1 o D~~ b:J.J\911 1 ui1fll1:J.Jf1l1\IU1~:J.J1ru 3-7 b"ll'U~b:J.JI'l1 bb~~t.J11tl1~:w1ru 

5-15 b"I!'U~L:wm vwn bnV~~m'il1·m1e:J"Ile:Jn luii'n<il~ 1l.JbiiV~~Vl1t:Je:JV~ LV~CJ'o\J~e:JtlflV~e:Jn~~~'U'Ue:J..:J(;\'1~'UVI1aM\I 

ii~.:Jbtlt~V~am~mVJ1vV~e:Jn'lia ~~'W1mu<il~iit!1~:w1ru 2-3 V~e:Jn~e:J'lie:J tm 1u1'liua..:JI'l1.:Jtl~1cJVJ1t~VJ1-.:Jn61:w 
~ " 

L tl~e:Jfl'1J1'1J':i~b~ n.Wmm~ b tlt~ir'U t-Jm~mJ'..:J b~ nmi<il~iJ~ b ~m b .U:w V'le:Jt-JmLnt:il<il~b '\J~ t:J'UL tl'U~ b ~ cn~e:J'U W~{i} 
• 'U 

bfl1~~V18~ n'Ub if e:J.ff'U 1 'U hnm.:J'/Je:J.:Jt:-Jm tl'U~1'Ul'U:l.J1f1VI1mJ'at.J~'Ue:J~ nuw'U6 ( ail'1J1~, 2543) 
'U 'U ' 

tJ~.:Jb 'iJ'Ut:-J~ 1ifv1ii~'Un1btJV~1 'UVJ:'Jtim:l.J~mnm.:J bb~~m~<il1CJI'i'1 1 tl~1 1~n 1V~mul"l1~ 1 'Ub'1JV11e:J'Ubb~~ 

~.:J~e:J'U LV~tJ~l 1 tl?11:l.J11tl~1bb'Unt:Jf..:Jt~t~m'iJ'U 4 n~:l.J 1'11:J.Jm11 itl1~ LCJ'1J'l1 ~\ld 1) n~:l.Jf'Uu1~VI1'Ut:-J~?IV~ ~\I 
' ' 

1 offt:-1~ 1 t~m1u~1.nflb lJ'UVJ~n <il~iJt:-J~'1J'U1V~1 VJf1 i 1~t-J~ti't~CJ b:l.J~V~.Wew 1?1"1l1~VIt~:wVI11'Utlntl1ncru11.nfl 2) 
·~ 'U 'U 

n~:u bb tl11tl <il~ b lJ'WtJf .:Jv1ii fl11oWl'lJ'U1~'-t.t6:fi'U:l.J161'1VIfum1bb t!11t! b iJut:-1 ~l'l.ilrusfi~1\l., b -d'W tl1c.Jf\lb oU:l.JoU'U 
, " , " I 

bbt.J:uc.Jf\1 bb~~~ne:J:l.J blJ'U~'U ~.:J~n~ru~bu'V'l1~"1Ja..:Jc.Jf\11'Lln~:ud fiv ~bde:Jt-J~<il~b'iJ'U~bbV~.:J "tl:l.J'V'l 1?1btl~cn 
'U ' 'U 



., 
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~~'U'lJl~ 1 Vl~ blJ~~mn 'J?l'lJl&lb'U~C.r.HJlJWHU bb~~L ~1qJL&l'U liPlLvl~iJ:UM1l'Wbb l~~e:JlJvf11 LtJ 1 'Uf1~lJd~TW 
11-4~\l~:W~m~cJnll "N~~~'Wn" Gfi.:JL~e:Jn\.dl t~nb'U'Wl~lVl~ulbl-l~~N~.:J'lJu~d1 tJ bb w~m~\llCJcJ.:J?lm'W~I'il.:JI 

flt\J?llJu&Jm(il(ilb~tl-ue:J~N~~1 'Ufl~lJd Ae:J fllllJbb~~bb 1~ L'11qJL&Ju1!?1 11 bb~~?llm1t1u1m H'L Dt~~'U!?le:J61l'lt1-ru 
r-J~-lww5~1vi'Ltl'L!e:JcJl-l~ bb~~ 4) n~lJU'J~tilu btl'WN~~~:WrwJmYim';i-ruu'J~Vll'Wr.J~?lVlLlJAe:JCJ~ L'1i'Ll ~~ 

' ' ' 
'tltllVlb~n :W~ltlltlblJ~~mn LLI'i:W-ife:J~Ae:J 1u:W~n~ru~?llCJ.:JllJ L~CJlbtlwJ''W 'ti'Lll~L~n e:Je:Jmtl'Wm~-:vn Lb~~ 

' 
cJ.:J61llJ1'Jt:le:Je:Jf1Vle:JmL~~~VJ~~ 1vl'!?lr~e:JVltJBnvi'lCJ ~~uCJlJUllJTVhL Dt~1~tJ'J~tilu 61llJ1'Jt:~vhb Dt~1~m~m-:J 1~ 

tJ<J::;tilubbU~.:J ~Tult~ bb~~uv'W161J1vi' (Ln~ru, 2546; 611'611~, 2545; 'lJ~il~{ 2551) 
' 

'lJ~il~~ (2551) ~1bb'Wf1N~.:J!?lllJ~n~ru~'tle:J~~r~1vi'Ltl'L! 2 'IJUVJ Ae:J 1) 'IJUI'lr.J~nr~lJ ~n~ru~vfl1tJr.J~ 
' 

n mJ ~l'tl v .:J L tJ ~ v n \l ~ b tl'W ~ b ~ CJl ri e:J 'W e:J e:J n'tlll b'UWJ'W :W 'J61'!t1lltl m e:Ju b .Q e.JVl'W 1 Ll-l~vru eJ CJ 'ti'Lll~ 1!?1 b~l-1~ 

L~'Wthl"l'WcJn~l.:JtJ-;j::;lJlru 15 L61J'Ll~blJ!?l'J JlV1irm-m11'lmu~CJ 1-2 nlr~n1lJ N~~wwie.J~nr~l-1 11'i'LLri "nr~lJ 
~ ' 

~~t:-J r~ N ~~ L -ifltJ'J::; f1lV11 'W~l'Wl'Wbf1~1Pl'J LL vi~'111&1 ru lJ'lt11lV1CJ1~mn~ml"ll611Pl1 u1~L'I.ltl Lbfl::; 11'l1u'J1~lfl 
'l.l'W~L~I"la'L!tilu 1 ~n~ru~Lvl'W'tle.J~ww5d Ae:J ~'L!L~CJ &lVJt:-Jfl~n hi't:-J~e..J~!?lb~l (8-9 L~e:JtlVl~.:JtJ~n) mn'l';i~ ' ~ 

n~lJLLU'Ll 'l.l'LllV11mu (1 fi1r~n1lJ/t:J(I) Lde:JV1tl1 (I::;LBCJVJ ~1tlltlblJ~I'liie.JCJ t:-J~Vl'J~uut~ e.ll'ti'J'tl';i::; ';i61'1Jl~ 
v ' 

vtll'Ll me.Ju G'\'l~'Llbb(l~~~bb~~bb';i~ 61lV11'u~n~ru::;vi'e:Jt.~'lJmtJ~.:JwwHf fie:J fllll-lhl61J1L?llJe.J'I.lmflru.nlWe..J(I . . . - -. . - - , .. . . . -- ., . 

1VJCJYI'Ull ~lbtl'U b~ t.Jl t:J (I b 11 flllfllVl'L!(il \) ~ih61'1Jl~ Nll'l Lbl'i ~lbtl'U b~t.Jlt:J(I1 'lJ';j~ CJ~bLnLi1t~1 U\l~Vh 1 '1X61 n~ltJ 
' 

2. wu5 "f161lJ?l1~" btl'lJt-J~~~~(ile:JCJb'lJf1~lJ1UtJJ~Vl1'lJt:-J~?l~ Lvl\llflfll'J~flrueJlJYI';i lJlL?l1\iY'l~ Ul 
, '\J , • o.t 

LlJ~Vl:Wl\l1m1t.~~u1lJL~e:J w.l"l. 2517 flrui.'ll-lu1i~~ 1v1uri e..J~~'~n tJfln~1v 1 '!Xe..Jm ~l LnuL~CJ1e..Jr~1vi'IPlfle:J(ilvY~tl . ~ 

rtfu Ltluw:wi.'l~tJ'J~:wlru 3-5 L:W\Pl'J ~~Ae:JtloU1~Lbt.i !u ~L~tJ1LoUlJ LL\PlmtJur1m~n'W-ifllJ 'l.le:Ju1uY~~l (?JeJn d1VJ ' ~ ~ 

u1nru•zmn 1 um~nui1:w Nfi Ae:J'Wil~1 111qj tl1'1t1irntJ'J~lJ1ru 300-350 n1lJ/t:Jfl VJ'J~e.J(lf1f1lJLL uuii~nfl:wi.'l~ 
'U 

1-' Clio .o:::tt. 1.1 ~ II ct t.1 1.! q "'liit. q cit 

fll1l.Jf111~e.Jfl 10.5 Lfii'U~L:W\Pl'J tlll 8.3 Lfii'U~L:W~'J Vll'U'IJ1Ll1fl~flf1 V11'Uf1'We.Jm'HJU e.JlL'JtJ'Utl~'IJ)'lJ'J::; • 
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'Umbb~-:J~i;'l~mtnYlHh~-:Jvt:wV~th~:wlru 11.6 e:J.:~f'llu1n"li iJ"J?l~l~b~nilm.J mt1u Lbth..l mlmbtlub-de:J 

tb~mru 0.66 'D1~'U L-dm1~LBt.JVI hJiimn Li1m1mdalil~Be:J'UUl.JbU'U'Vl'nt.J iJn~uvm:w 1~dJuLde:J~'U Wg(f) • • 
'U'Ul~L~n iJ~l'Ul'U:Wlnth~mru 200-300 L:W~~/f..Jl:l ti'n~ru~LL~,:j ~~1\9116'1 L~mLnLL~l?l1:W1"J()'\J~mm&1H 

uul91u1(9)u1un1l~'UTI~'U6l e:nmnub~cn 4-5 b~e:Juvtti'.:~~e:Jn'Ult.l (Lil'llit.J bLl:l~~ll'W"J, 2542) 'Ue:Jfllillndt'J.:~ 
' I ' 

"Wu'"h~~ ,:j'Wu5drie:Ju-?11-:J'Vl'U 'Vll'U ~ e:J m<J'IJ'Uci,:j hh ~tJl b ~l Lnu'! m.nLU'l~ll.:J\91(;11~ 1~'U l'U "J?l'1ll~iJrn1:w 
' 

1:1nf..J?l:w~1:WiJL:w~~ (eJ.il'lll~. 2543) f..J6'ln&1W"l~1t!f..J1:1bbeJ'IJLD6'l 'Il'UlV~1vtru (0.8-1.1 il11:1n'!:w/f..J&1) '1J'Ul~m1 
~ v 

v v v 

13 L"ll'U~ib:wm ~lf..Jl:l~L~tJlBeJ'U b'We:Jvtt.!l Flll:WLLtA'ULlieJ?l,:j mau "J?lvtll'UB:Wb'IJ~t.JlL~num.J ~n'l'ftw~b~t.! 
~ 

'Ul'U 1 uu1uL "Jl"'V'UL~tJ n~~u1 n LL~ rn1:w~iJ1,:jLL~1n1:w 1'11~~-l'IJB,:jtJl'UL <J1LL~mh-l1~ ~'Ut~,:jb~:w~t11:1nnu:w1 ' ~ 

'Ul'U'1lB-:J1'VlmL&'l~~~nn'U~f1Ae:J ~~-l~un ~-:JL'U'U~~,:j~iJf..J&1'1J'U1~L~nmn (20-25 il1&1n1':w/f..J&'l) 1~~LL~-:J ~-:J1:W 
~ 

iJm<J'IJ&'l n b U'U?ll'U b YiBm1ri'1nu bb~~~-lvh "J1L1tJnnu1l~~,:j 1 'VltJ 1u'1Jru~dJuL i111il'ht111il~ b uu~~-:JB'UL~t.J~iJ 
~ 

m<JthLi1m'll&'lneJ~1-lbb "W1vt&11tJ 1uu 'W.f'l. 2490 Lb&'l~iJm<J~VlJu1'Wu5~umeJ~1-l~m ~tJ,:j LL&1~~~-:JB'UL~w'1 
~ . 

~B 1M1iJ?hu'1i1 t.1 1 um':l'WVlJu1'Wul5~~-lnu?l~'IIB-luluL "J1B~1-lm nviL~m ~~,:j 1 'VltJ~iJ m<J'\Jl:l n L uum<Jri'11 u ' ~ 

5. ~u6 "?11:w~mBu" L~1'1JB-l'W'U5 fiB FltuvlT'j,:jPln~ i1f1Pl~ ~-:J1(9)v'i1m':lf..J?l:w~u5<J~vt1l-:J "~~-l , " \ " 
LL~,:j" LL&'l~ "LLUt.!~'VlB-:J" 1U'Vl"J,:jf,Ji;'lfl~1tJ~~,:j 1 'Vlf.l Lde:Jvt'U1 1~~LLVJ,:j tl~~u'UL~:wiJm<J'Ilmf.l~'U~'IJl:lm~:w~'U 

~ . ~ 

b~tJf.J1 (e:Jii"lj1~. 2543) 

B'4lJ&1B?l"J~ (free radicals) vt~m~f.lnan~e:d1 reactive oxygen species (ROS) LU'U?l1"J~,:jiJ 

BL~ fWl"JBt.lL~ WJ tJ tJL 'U'"J,:j"JeJ'U'tleJ,:jtJ~ (;] a:w vt~e:J L:WL&'l n1:1 ~l'U:W1 n L U'U?l1"J~i1B~(;JB:J.JBB n'Bblil'WL U'UI'll'U~ n&11,:j 
~ . ~ 

Vl1fl?l1"JB'W:W&1B?l"J~iJI"l'U~ f1&11,:j b U'UtJ~(;JeJ:J.J 1 'UL(;l"Jb~'U L "J1flL~f.JflB'U:Wt'lB?l':J~Ju11 reactive nitrooen 
, \J \J " 'U :::> 
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species (RNS) rhuCJ1JJ'llv.:JeJ'U:W~a?l1::: f1v eJ:::I'm:wVI1eJL:wb~n~vli1v:::~P~eJ:W L-d'U v€ln68b'OJ'U bb~:::lu1mL'OJ'U vi 
'" . 

iJab~nvrm'Ub~CJ11 'U1.:J'OJ11B'U'Ue:Jn?l~ m~i1aL~n~P~~€l'U.ffi ~fivh 1 Vfv:::~P~v:W~.:Jn~T"l 1lJL?I~CJ'm~:::iJm1:w1v.:J11 
• 'IJ 

mn tJ n ~1:w b~ n ~VI~v v:::\?1 m..1vl b?I~CJ T\1 ::::Wa b~ n~?~~eJ'U 1 'Ul.:J Lfl 'OJ 11eJ'\J'U e:Jn?l~ eJ ~ L tl'U fi (.n Tv-rvl 1) Lfl'j ~?1~1-:J 
q , \.1 'U 

'Vl1\lbfliJ'llv\11:w b~ n~ n1"1Je:mn68b -oJt~tJn~v~\9ll'WilCJiJeJ bb"'::: nl"IJeJ e:Jn"BL -oJ'U~ b tlt~e:J'LI:w"' a?11::: e:J~ vl'1u'1J11iJu 
, \.1 ," \J 

0.:' 0 
'' 
' 

0 

vim: http:UINWW.chem. -~uide.blo~spot.com 

eJ:::\9leJ:WVI~eJ hn~ n~ b?I~CJ1 1vl' e:J'U:W(;'] a?11::: e:J1'0J 1 Vfab~ nme:J'UL~m'll v.:Jt?i'1LeJ.:JbbrleJ:::\9leJJJ~'U m1 bb~ .:JVI~e:Jf11'j 1 Vi' 
' '" 

aL~nmv'Ub~m-oJ:::vh 1 Vfv:::V1e:J:w 1 VllJmnCJ b tJu e:J'UJJ(;']B?IJ::: 1 VllJ t:111lJ:W?111 1~m'VICJ~~.:J tJnn~mm-oJ~m~eJ.:J , \J , d.,J 

1 tJL~mJ '1 m1Yivt1:w~ a?11:::iJab~ nV11v'U 1 ~fivh 1 m:wb~n(;'] hib?I~CJ1JJ'U~.:Jbn~tJnn1mvv n"BL~it~1v.:J l1mn 
I "'U " , d.J 

?llJJ11tiV'htJ n n~CJ 1 bflihl'u LJJb(;'] n~ ~'U1vl~1 tJ bb~~'I-1'UVi b viv~.:J be:J1Bb~ fl\?!Jel'UVI~.:J\?11 'OJ l n 1:w b~ fl{;lVI~eJ?I11 d.J • • 

b VI~ 1tT'U:w11 n 'U t?i'1JJ'U be:J.:J vh 1 VlJJ'UiJ fl1l:W fl.:) ~?11m fl~'U 1?11 f)~ l.:J'lJe:J.:JtJn n~t.J1 bfli1vli1v'UJJ (;'] B?l)~b -tl1JJ1 
d.J '" 

b~tn-tlv\1 fie:J fll1bn~~:~iJ:wb Vl~n m1tJvm..J~.:Jbb"'~t.J"' 1~ LtJ~vmb(;']:::b-dv'OJ~bn~~Jlm{;lflJ1 bb~:::fl11b VI~'Ui1u 

(rancidity) 'llv\IJ1J!'Ufl"1lvlbnu Ht11t1 (1:w~?~~, 2555) 

m~bbe:J?Ifle:Jun bU'Ut.J~n~'lll1i1~:tmbfliJ Ae:J C6H80 6 1uu11:W"1!1&ivrum~bbv?lfleJUn 2 ~n~ru~ AeJ 
'IJ 

L -ascorbic acid 'Vl1v reduced form bb~::: L -dehydroascorbic acid 'Vl~tl oxidized form ~:::~1t.Jtl1i1 

fl'VlBb tJ'Um~ t~ne:Jvn681~~:~1\9l~1t.J 1~t.Je:Jvn68b'OJ'U 1 t~mml"l b~vt~ne:Jvn681V~aLu·i'1-oJ~b tJ~t.J'Ub tJ'U m~~~t.J 1m •t 'IJ 'IJ 

bbv?lflv{un ~.:J'OJ:::~mYt.J lv1 1(;1a~eJ 1 tJ1 u.n11:::vlb tJt~mn.:J'Vl~m tlt1t1h.:J 1v1m~ 2,3-dioxo-L -gulonic (2,3-

diketosulonic) bb~:::~:tmt.J~v1vl' oxalic acid t1i'.:JtT'U t:1'11v1-r'U1mii'U~JJ1n'OJ:::v-rum~-db~JJ~'U (?I:W'Vl1.:J, 

2536) ~1'Vl-r'Ut.J(;l~~.:Ji111t.J.:J1'Ul1A''U~'UtJ~:w1rumV~uv?lflauntJ1~:w1ru 95.0-396.7 lJ{;l~n-r:w~eJ 1 oo n1':w 
v 

thvl'un~:tV~ ('OJ11~'U~ bb{;l:::flru:::, 2543; "!l&i.ti'~:t{ 2551; Thaipons et al., 2006) 
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br.n~ ?lWJ?l1'le:JlVl1'J'D\.~~ 2 'V e:J~~'IJ ffirn ~G=rr1~ b tl'Wl~LL Vll'W e:J::; hm~ n 6/t~u 'J::; ne:Ju~b EJV!JJ1ewnem"Bm ~EJ~ 
~ ~ 

VllJb~EJl Vl~eJmnn11~'W 1 'WiJ';J';JU\.dj?l1'JU'J::::n e:JU~'WB~n~?l1J.n'lt1~1 LL 'Wn 1~mn n'J1 8,000 'IJUVJ Lb~:::: 
~ ' 

?! 1:w TH"HL u ~ L'U'W n~ :w c) m.1 ""]1vi'5n LVI EJ 11'1 LL 'W n m:w~1'Wl'W fn {u e:J'W e:J:::: 1'1 e:J:W'V e:J~?f 1 EJVl ~ n 1\?l L tl'W n ~:w 1 Vl BJ 1 

~~\1 Flavan-3ol Flavanone Flavone LL?l:::: Flavon-3-ol Ltlwii''W ~~~l'W1Vl'1]LtJ'Wvnn1n?lLfll"llvl 

(Rietjens et a/., 2001) ?l1'JU'J::::ne:Jutlu e:J~ m tJ'Wn~:W'lJe:J~?f1'Jvl1'We:J~~?l~?l'l::::ml15'J'JlJ'111~'lJ'W1VIL Vl'1] YIU 

1~ri'1 1 u1 u~'IJ~mL?l::::~?l1il L ~'W Vle:J:w 1 Vlru ~'W~lEJ ~n:Ue.Jr~ LLe:JtlLD?l ~'11 Yl~:w e:J~u LL(l::::?lmm ueJ~ L tJ'WI'i''W 
~ ' 

~1Vl-ru1uLU~e:JflbL?l::::~?leJ~~ Jimenez-Escrig et ol. (2001) 'l1t.J~l'WllYIU?l1'JU'J::;ne:JU~'We:J~n~~VllJV1 
bVlln'U 77.9 ± 3.0 bb?l:::: 26.2 ± 1.3 n-r:Wfl'JI9lbbfl~fl~e:l 1 flL?ln-rmllVltJflbb~~ m:w&h~U 'lJru::::~ 

Nantitanon et ol. (2010) 'I''I'UU~lJlru?ll'JU'J::::ne:JuVJue:J~n~~Vl:WI911'W1uLVilnu 24.3 ± 0.5 gallic acid 
" 

equivalent (GAE)/ n-r:wthv'ltJfl?l191 

LLflhVi'We:JEJvhtJ'Wn~:w'Ue:J~'l~flll'lo1'W~'IJ:iJ~m~e:J~ ~:w LLI91~ Vl~Bm:u1JJ:iJ~ :iJ?l:wu~hi?l::::mmll LL~ 
' ' 

?l::::mt.J 1m 'Wthr'W LL?l::::~lvll?l::::mEJB'WVJ181m~?l{1~ 1:wu1n?l'lJe:J~LLfll 'JVi'WBCJvlu'l::::nauvi'lEJm.ht.J 1e:J16(JY11'W 
' 

(isoprene unit) ~l'Wl'W 8 m.hEJ ~'1'1'W5:::: LA11b(l'Wl'i vh 1~LfiVJfleJ'W';JLflotl'W'lJe:J~'W'W5::::fiL tl'W?l1t.JCJ11 6/t~'J::::~u ' ~ 

fle:J'W';JLfliu~Le:J~~v\'11 VlbbflL 'lVi'We:Jf.Jvl?l1lJl'JOI91V1Yi~~~1'Wbb?l-!lell'l'l1ll1m?ll'l LL?l::; LL?l-!l~'lJ11 vh 1 Vf bLfl1 'lVi'WBEJvl 
' ~ 

b tJ'W?f l'J~:iJ~bb(l :::::iJfl ru?f:wu~1 'W fll'JvllUU f1 n1 f.Jlele:l n"5LI9liu L:Wb(lfl(l'Ue:J-!lbbfl1 'JVl'WeWvle:Jl:U b tJ'Wb~'WI'l'J-!l ~-!l~ 
' :..I ' 

YIUL'W 1?lLfl~1..l (lycopene) Vl~mtJul~LLVIl'W (ring) ~umEJL'Ii'VB~LlJL(l~?l ~~~Yiu1uLU1'11LLflbVi'W (beta-

carotene) (Le:JJl1, 2549) LLflhViuewv'i?fl:lJl'ltl~lLL'Wn1\?laamtJu 2 n~:w ?ie:J 1) hydrogenated Vl~e:Jn~:w 

LLfl hViuL tJu'J~flll'ltl~LLVJ.:J~:w?l::::mEJ 1m uJ1 L ~'W l?lLfltlu (lycopene) YIU 1~ 'We.l~.:J~:iJ~LLVJ-!l LUvl1LLfl hViu 

L tl'W?ll'J~~I'i'u'Ve:J~fl1'J~.:JLfl'Jl::::-H11'11iJULeJ 2) LL6(J'W 1 VlWml (xanthophyll) L tl'W'J-!lfllliltl~L Vl~e:m .U:w Vl~el~ 
LVl~fJ~LLn:wtl11111?l ?!1lJ1'W?l::::mt.J1~~1..lbfJTimLfJ?lfle:J[Ie:J~ LL?l::::Le:JTI?l~JL5fJ{ (T~U'Wl'i, 2538) b~'W Lbe:J?fl'llLL"'I'W 

Y1u (astaxanthin) ?lVi'W (lutein) ~LL"'I'WVl'W (zeaxanthin) 1u~.me.l~.:Jiifl1'l~'WYIULU~1bbfl hVi'W 3. 7 ± 0. 7 
~ 

1:w Lfl'Jn-r:w;n-r:w LL?l::::YIU l(lLfl~'W 53.4 ± 6.3 1:w Lfl'Jn~:w/n-rlJ (Wilberg and Rodriguez-Amaya, 1995) 

eJ~~b tl'W~?l1il~fl'W 1 Vlt.JUEJ:WU~LJlflbb?l::::ii~?l~~\11 f)e:Jf1~VJ(l1V)(>l(le:JV)~~tJ L191EJe.l~.:J?l1lJ1'JtlU~LJlfll~~~ 
~ 

~?l?lVJ LL?l::::LLU'l'lULtl'W~iiil1lnruii~1~~ L"liu tl1eJ~~ eJ~.:JLL"liulEJ Lw:weJ~.:J LL(l::::eJ~.:JU'l'J:um::::tlv.:J Ltlw•i'u eJ~.:J 
~ I ' 

L tJw.J ?l b!~iifl rufilVll~ B1VI1'J?l.:J1VJ moY11:::: mh.:J~.:J'Wl n?l1'l~11..lfJ1..l:W(l B?t'J:::: mY1L -du ~.meJ~~tl1V!Un 1 oo 
'I "' • 'U 

n-r:w YiULU~1bLflhVi'W 2.93 i'J(Jfiin-rl.J 1miJ'W~ 397 iJ?l~n~l.J (Thaipong et al., 2006) LtJ'W~U ~'IJU LL~:::: 



.. 

8 

rH1!:t; (2552) 'Y'lU~11tJ1:::;n e:JuV1'Uuf1VImeJ'IliJ\9l 1 'UC-JfleJ~.:J~'U5 "rhJ\1" LL~:::; "LL u'U~'Vle:J.:J" <5-:JdJ'W~'U5m1Fi'l 
, 'U ' 

1'WU\l~U'U 11?i'LLri Epi~allocatechin, catechin, epi~allocatechin 3-~allate, epicatechin, 

epicatechin 3-gallate, myricetin, quercetin, Luteolin, hesperetin, kaemferol bb~~ api~enin 

Mercadante et a/. (1999) 'V'l'U~l11'Wf1~1lbbflbV1'Ue:JCJ~ L'ti'W phytofluene, P-carotene, P 

cryptoxanthin, y-carotene, Lycopene, rubixanthin, cryptoflavin, Lutein bbfl:t; neochrome 1w:.J{;l 

e.J~ .:Jvli:Jb d e:J~bb~.:J 'U e:Jmlndc'J.:JYfU61l'J~l'Ue:J'U:W~B~'J:::; 1 'U6'il'U"llv.:J 1 'Ubbfl~~l~'U~ n(P'h CJ (Tachakittirungrod 
''U 

et a/., 2007) L~CJ Tackhkittirun~rod eta/. (2007) i"l'UllU~mru~l'Jiii'l'UB'4l;J6'1B~1~1'WeJ~.:J\J:;'V'lumn 
~ ~ ~ 1 'U 6'f l 'U"lle:H1 'Ubd e:Jb tJ~ CJ 'U b Vl CJ'U tl'U~ 1\i\'U Lbi;l~C-1 6'1 ~lVI1'U~l'Jiii'l'U B'U:J..J(;l B ~ 'J~~YI'U 1 'U1 'U 1~ bbrl 

' , 'U 

~l'Jth:::;ne:JUV1'UeJliiA L'ti'U ( + )-~allocatechin, ~allic acid, quercetin, procatechuic acid, chloro~enic 

acid, caffeic acid, kaempferol bb6'1~ ferulic acid (Matsuo et a/., 1994; Lian~ et a/., 2005) 

?ll'JU1:t;f1e:J'UWm 1 TUe:JCJ~ b'li'U quercetin, kaempferol, quercetin 3-0-a-L -arabinoside, quercetin 

3-0-P-D-~Lucoside, quercetin 3-0-P-D-~alactoside bb6l::: kaempferol-~lycoside (Lian~ et a/., 

2005) ~ .:Jii All:W L tJ'U 1 tJ11'11 'U f1l'J'l116'il'Uvll.:J 'l "lltl .:Je.J ~,:j1Jl1-tith~ LCJ'Il'W1 'U bb~'UB.:) nl'Jb tl'Ubb VI~.:JC-1 lii 1'1 ~l'J lii'l'U 

8'U1J6'1 a~'j:;~lnu'J'J:W'Illiil ~.:J~l'Jiii'l'U8'U:w6la~'J:::m~~:::iitJ'J:::~'Vl5mw 1 'Um1u B.:Jn'U 1 'JA 1:U~\9lvi 8 L~u1-:Jvi 1-:J., 
'I 'U ," I 

1Ji'~nll~l'J~l'Ue:J'U1J6lB~'J:;v\1~\llf1nl'J~.:JbA'Jl:::~ (Finkel and Holbrook, 2000) (P)'.:JtT'Wnl'J'Vl'Jl'U"lliJ~ 
''U 

LLm: U~ll l ru 'Jlll (1.:) n ~ f1'j 'j ll'U 8 .:J~l'J ~l'Utl'U:J..Jf;l B~'J::: 1 'U 1 'U bbi;l :::C-Jf;leJ ~.:)~ .:JiitJ 'j~ LCJ"lJU {) ~ 1-:J:J..Jl nvi 8 f1l'J'l111 tJ 
, 'U 

B ~1-:J 1 'Jtll'll:WU~lll ru-uB.:J~l'J(l)l'UtJ'U:J..Jf;lB~1~~ii e:JCJ i. 'U-rl'lll1niim1:w Lb tJ'JtJ'Jl'U 1:WLL U'We:J'U ~.:Jd~'U B ~ 
,~ ~ " 

nuu\l~c.Jvil,:j'l L'li'U m~-uu.:J-rl'll ~ruVIJJiJ 'J~c.J:::m'J~mLn"lle:J.:J~~ nl'JL"lll'lfi'J'Jll LL6l~~'U~Yl'll LU'Uiil'U 

(Nantitanon eta/., 2010) ~l'VI1U1'UeJ~.:J Nantitanon et al. (2010) 1~vhm'J'Vl~~e:J.:J~n\9l~l'J(l)l'Ue:J'Ulli;~ 
, 'U 

B~1:::\11f11ue.J~.:J1'U'J~(J:;v)1-:JI n'U 3 'J:::CJ~Iill1JeJl~1u f1~1lf18 'J:::(J:::~ 1 bU'U1'UBB'U<5-:Jii~L~CJleJB'Ubb6l~cJ,:j 

1:W~~'Ulb~:w~ 'J:::(J:;~ 2 LD'U1u~TI~'U1b~:w~mi'lii~L~CJlL-till u~~'J:::CJ~v~ 3 LD'U1uLLri~ii~L~CJlLillLL{;l~ii 

lif1 LL VltJ.:J1 'U B~ln~~l~'W 'V'l'Ull 1 'UelB'U~iJ~L ~mri ~'U~::: 1 ~U~lllruLL~~n\lm'Jll"lltl.:l~1'J~l'WB'UlJ{;lB~'J~~.:J 
'\1 "" 'U 

n111 u 1 'U 'J~CJ ~~'U 1 ~.:J L U'U~l 'U~ L Vlm:::~:w 1 'Um1'111mPi m~ntJ~lJ1ru LL~:::n ~ m1:w-v B.:J~11(l)1'WB'Ull6'1 B~'J::: 
, 'U 

1 'Ue.J ~ .:J~l CJ TI'U5vi 1-:J '1 ~11u 'Jlll 1~ 'U B n~1nda'Vl5'V'li;l"ll e1 .:J~'U5niiu'Vlul'Vlvi BtJ~lJ1rubL~~n\l m'Jll"ll B.:J ~ 11 , . 
(l)1'UB'Ull~B~'J::;L 'li'UL~tn n'U \11f1C-J(;l m1'Vl\9l~B.:J"lJB,:j1'1lu LL~::;flru~ (2552) vi~'hm1::;'!.1tJ~mru~11vJm 11 

• 'U 

'UBCJ~1 'UC-J(;leJ~.:J 2 ~lCJTI'U~ f1B "il:w~" LL~~ "LL U'U~'VlB.:J" 'V'l'U'Jl ~.:J~B.:J~'U~iitJ~lJlru epigallocatechin, 

catechin, epi~allocatechin 3-gallate, epicatechin, epicatechin 3-gallate, hesperetin, 

kaemferol LL~~ apigenin 1:WLvhn'U L(P)CJ~1'U1 VlcU'V'l'Ual'J~.:JflciTJ 1tJ~'W5 "LLU'U~'VlB.:J" ~.:Jfll1~'U5 "flll\1" 
" , 'U ' '\1 

'Ue:Jfl\11fldc!.:JVi'Ul1oW'U~~ii~Lifm.JmLI'lflvl1.:JntJtiBllii~'Vl~"llB'Ia11(l)1'UB'4lJ~B~1::;LLI'Iflvll'ln'U L(P)CJ Musa et 
I I 1.1 ~ I V .., I I 

al. (20 1 o) 'V'l'Ull e.J1-:JV1iiL iiB~'Il:w'V'liin'Vl5-ua'l~11(l)1'UB'Ull~B~1~ll1nn·;h~'U5V1iiL ilB~"llll (P)'I1JtJ~tJ5e.Jf.:JVi 
\J "'I ""' • • 
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·n 'lrn:w 1~ 'W 1 A'i '~ m 'i~\l'll1~~ihJ~mrubb6'1~ n~m'i:w'll en G'\1'i~h-ue:J'W:w 6'1BG'I'i~~ bb(91 nl'h '~ n'W nl'i'Vl'i1U ~'~ 
'~ 

mmrul!.!;l ~n~ nJ'i:W'lle:J\l?l1'ili11'Uu'U:W!;lBG'\'i~ 1 'Ubb~!;l~'Ww5~\l b U'UU'i~ 1tJ'lltJe:J~1\l:wln~ e:Jfl1'iU11 u1 ~ 'U u'U lfl (91 
, 'IJ , 

'llru~~ ~~~'W'U5 bb!;l~Aru~ (2543) ·v-ru-J1 tJ~m!;lnBVlB't~!;ll'iu'l.l~tnru1miJ'U~~~u1 w:.J!;leJ~\l hw~u1le.J~ 
eJ~\l~~ mnu b~ c.n 1 'Ut]~V!'Ull ( 'i~V!'l1\lb~u'U~t]~~nltJ'U~\lb~e:J'UB'Ul1fl:W) ~~~u'\.J~m ru1 (911lJ'U~l'vhnu 325 

lJ!;l~n1:wl'ieJ 100 n1:w ~\lmnn--he.J~eJ~\l~Ltl'Ub~tJl1'Ut]r:Je..l'W ('i~V!'J1\lb~B'Umn.a1A:W~\lb~B'U~\lV!lA:W) ~~ 
v 

'Wu'lJ1:wlrul(911iJ'U•Ihr;tJ\l 140 iJ~~n-rl.ll'iu 100 n1:w Lvh'I!'U 

v ' 

'I!'U~l tJlBfl1 'ill'! nl'i~l'l n~ 'U fi~'UbbG'I\l V!~B nl'iVl'il~ 6'1 B'U ~l EJlBnl'i High Performance Liquid 

Chromatography (HPLC) (Wilberg and Rodriguez-Amaya, 1995) ~\lbLI'i!;l~l5ni1'\.J'i~~VlBfll'W1'Ufl1'i 

lbfl'i1~'1-4'\.J~m ru bb!;l ~ tl'il f)'j'jlJ'lJ eJ\l611'ili11'U B'U:W~ Bf.'l'i:;bb(91 n~Ph\l n'U ~lvtfu 1 'UeJ ~ 'l1~ilfl1'i'VII'l !;1 e:J\lV!llBnl'i.yj 
, 'IJ 

LV!:wl~?l:wnum'ilLA'i1~'1.hH:w1ruLL!;l~n~m'il.l'lleJ\li.'ll'ili1l'Uu'U:W~B?I'i~ n~llAB Musa et al. (2010) Amon 
, 'IJ 

i5m'i?ltli'IG'I1'ili1'1'U u'U:W~ B?l'i:; 1 'Ue.J(;leJ~\l U'i~nuu~ltJ nl'i'UI'lvll!'Jbfl~u\l homogenizer v1Al1:Wb ~l'iB'U 
, 'IJ . 

18,000 LL!;l:; 24,000 rpm fl1'iL'llch1'UI'llvh~~mmu'Unm 1 -&11l.l'l nl'ii.'ltll'l~lmfl~B\l ultrasonic nl'i 

m'Uiii'lvl1!;1:;!;11EJvlltJ magnetic stirrer bU'Wbl~l 1 i;1:w'l bLG'l:;fl1'ibL'll1'Uiii'lvllG'l:;(;llt.JbU'ULJm 1-3 l'U 

I V I if d .::J ~ ILl' i.J 

'W'Ul1 nTJ"'UI'll'llBtJ1\lV1ltJbfl'ie:J\l homogenizer Vlflll:Wb'iT~v'U 24,000 rpm ?fl:wl'it16'1nl'l?!TJ"(9ll'Ue:J'U:W!;l 
''IJ 

B i.'l J:; 1~ u~:w 1 ru:w 1 nv16'11'l Lb~ ~ bd u u J ~ biJ'U n ~ nJ'i:W'll u\l i.'l1'i lil'l'U B'U:W6'1 B?l'i~ ~ 1 n fl1 'j 6'1 n 1'1 vll EJl5 ~\l n~ ll n 
' • 'IJ 

'W'Ul1i.'l\l n11m'i?l nl'lvi'l EJ15m'i~'U., Lb!;l~V'~L tl'Ui5vh oifb 1mu u EJv1?~1'lan~ltJ lii'Tv'h~~~ 1 EJvtl oif?~nV~i.'ll'ilil'l'U 
" I ' 

e:J'U:W~B?I'i~ n b lJ'UBnU~~EJV!tl'lv1~\le.JG'll'iu'l.l~l.llrubb~ ~ tl'il n 'i'il.l"l.J B\l6'11 'il'll'U B'Ul.l G1 B 6'1 'j ~v16'1 nV~1~ 1'11 vl1 , , , 'U 

!;1~!;11EJ~ilm'i111:w11offG'InV~Iii'lmh-:JeJf.:J 1vi'un b:WVli'Uv!;l (Thaipong et al., 2006) 50o/o LL!;l~ 95o/o bu 

Vll'Ue:J!;l (Lim et ol., 2007; Tachakittirungrod et al., 2007) u:::ffi(ll'Ue.J?!:Wtl'UL:W'VIl'WeJ(l (Jimenez

Escrig et ai, 2001; Luximon-Ramma et al., 2003; Vasco et al., 2008) u:::~1(9l'U (Alothman et al., 

2009; Musa et ol., 2010) bb!;l:::lhe:i'U (Nantitanon et al., 2010) e:J~1\lhtl(911:W1'U'U~'OJD'UV'l1:W?!l:wl'it1 , , 

G'l'iu1v1111ii'l 'Vl1"' ~ !;11 EJ'l!iJV~1V~il'lJ'i::: ~'VIBil1Yl~~?I~'~L 'U n1'i?l n l'l?l1'ili11u u'U:W!;l B?I"J::: 1 ueJ ~ '~ ~1vt-rui5 n l'i 
, ' ''U 

'lJ'i~biJ'U n ~ nJ'Jl.l'll u '~ i.'ll'ilil'l'U u'U:W!;l B?l'i::: 1 ueJ ~.:J,T'U ?11m 'it1vll1~vm 1 CJi5 ~ '~~ 2,2 -azinobis(3-ethyl-
, 'IJ 

benzothiazoline-6-sulfonic acid) (ABTS) (Arnao et al., 2001) 2,2-diphenyl-1-picrylhydrazyl 

(DPPH) (Brand-Williams et al., 1995) ferric reducing antioxidant power (FRAP) (Benzie and 

Strain, 1996) bLG'l::: oxygen radical absorption capacity (ORAC) (Prior et al., 2003) Thaipong et 

al. (2006) Pln'\~1 L U~EJl.J L ViEJ'Unl'iU'i:::LiJ'Un'OJ nJ'ilJ'1JeJ\lG'Il'ili11'UB'UlJG1B6'1'i::: 1 'WeJf'l (nJI'lbbBG'IfiBUn, rh.Jv~fl 
• \J 

IJ " 

Vl\lV!:WVI bbG'l~bbfl hVi'UuCJvlVl\lV!l.ll'l) "ill'Wl'U 4 15 AeJ ABTS, DPPH, FRAP LL6'1::: ORAC Yl'Ul1 n1'iU'i~biJ'U 
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nu15m~~'W 6) ~~J'W 1 'Wm~u~~bil'WtJ~mrubb(i~ n'IJ m~:w'1JeJ;J61l~(1) l'W e:J'W:W(l ~~~~'1JB~1 u bb(i ~e.J(ll!J~;J1 'W m~ 
I '" 

'Vl~(le.J~d~~?ll:JJ'l~flvh1Jll~m~e.Jn1u~e:J'W bb61~e.J61hn~tJ~bn'Ub~c.n u~vi' .. :mcil'lvl"W homogenizer ~ 

flll:Wb 11 24,000 rpm 6'!n~Jl1tJvll'vll(l~(llCJ~b'Vl:Wl~6'!:W bb&l~U~~bil'Wn"\1 m~:W'1JeJ~6'!l~Jll'WeJ'W:W61~6'!~~Jl1CJ 
'" 

15 FRAP bb61~ ABTS 

V!~nm~~~l'ir)~n:um~:wm~btl'W6'!l~(1)l'WB11~(1~61~~Jl1tJ15 ABTS mPftJ superoxide anion

scavenging activity, cytochrome C bW~ ABTS.+ ~\16'!l1(1)l'We:J11~61B6'!1~'1l~tJUt;Juijn~tJlnl''Hfl~B1i~61 

"llb uBieJeJn 1"1.1ii Vl~e:Jn~l1Bm1tJVl~~1lbtl'W15mPi'tJm1lVIfnl:W6'!llJ'l1fllum1Yle.Jn~eJ'W:W(lB~':i~ ABTS + ~~ . . ... 

?!l:!Jl ~ fl'Vll U n fi~ m1vi' eJ ci l\111 VI b ~1 rl'U 6'\l ~(1)' l'U e:J'U:!J(l ~6'!1~.flltJ 1 'Ub 1 (ll 30 'U lVi 6'!l:Wl1 fl1..;) ~ l'U 1Jl~1 'W'1h ~ 
:;.J '" 

PH ~nl'l~ ~.:JJ'W~~?IllJ'l':iflVl ~l:U6'!eJun:um':i:Wnl':ib tl'W6'!l1(1)l'We:J'W:W(l ~?11~'1lm6'!l16'! nV~vi'l e:J ci l~~61~m tJ 1vl'~ 
'" 

1 'WJlbb61~(l~mCJ 1Jlm 'W 1'1l~'U ~lV!~'UoUe:Jvle:JtJ'Ve:J.:Jl5.Q'~e:J e:J'W:W(l ABTS + b tl'U6'!l1~(1)'eJ.:J~~bfi'Jl~~~'Wm hil'l'U 
'" 

(1)l'WeJ'W:W(l~6'!1~ ~e:J nl':i~n~'Ue:J'W:W61~?11~ (radical scavenoino) L~tJ6'!l1(1)l'WeJ'W:W61~6'!1~6'!l:Wl'amT'U6~ 
, \1 '\\I :::> ::> .'U 

e:J'U:W61 ~6'!1~ 1vll~tJ m~ 1 Vl1eJ LV11 b :U'WV!~e:J~ b~fl ~ 1eJ'Wbbrle:J'W:W61~6'!1~ vh 1 Vle:J'U:W61 ~6'!1~~ All:W b6'! ~CJ 1~'Ubb61~ hJ 
, 'U "'" , \J 

bn~u n n~mvv n~b~i'Wn'U6'!l1;s1l:wm n61viv 1 u ~l'Vl1'Unwt.h~Lil'Wn:u m~:wm1L U'W?tl1(1)l'U eJ'U:W61 ~6'!1~vl'1 tJ d.J , '\'\J 

15 FRAP J'U e:JlPl tJVltl n nl16'!l~Jll'WeJ'U:w 61 ~6'!1 ~6'!l:Wl1flrilC.Jb 'VlB b~ n V118'U 1 Vfnu 6'\l':iU':i~ neJ'U b ~ .:JieJ'W 
• 'U 

[Fe(III)(TPTZli+ vh 1 Vfbn~ m1L tJ~C.J'W~Ub U'U [Fe(II)(TPTZli+ ~\1 [Fe(II)(TPTZht i1r~ll:W6'!l:!Jl1fl1 'W 

n1 ':i~ VI n~ 'W bb?! .:J ~fill :W tJ ll fl ~ 'W 5 93 'U lt 'Wb:W V1 ~ bb6'l:~~~Jl b~'W U~:W l ru [Fe(II)(TPTZ)i+ ~btl VI~'U;i 

6'!lm1f11iu1~Lil'Wn'IJm1:wm':ibU'W6'!l':i(1)l'U81i~61B6'!1~1Jl ('V615m bb6'l~iJ'Il~m. 2555) 



'IJ'VIVi 3 

15mca~hdh.!mca1~fl 

11 

'IA'1nT~~l.Jl.nuvr1e.J~1'llue)e.rw (~l~c.nrim.J) ~1nt.mV11V~lJ'htnw 3 C.Je.JV1'l m~ 1 1u -J'1uTw 20 ~'U~ 

bb61:::t:-J61 ('J~tJ~bflUb~tJ1) 'Ue.J'l~f\l~l'Ul'U 3 t:-J61/~'U5 ~1'U1'U 8 ~'U5 b\1e:Willn~'U5~'U., rll~'le.JtJ1'W'ii1'lnl'J 
" " , I \J 

L~~f1JL~h.J b1'1Vl1\l~'l1 u (vegetative growth) ~'11lJikn;=tt:-J~Vl (1'1111\1~ 1) ru l!. U61\!VlV1mN 6'11•tnl"llTYl'U611'U 

A ru~ Ln'l.':l\>1 'JI"ll611'11 l.JV!llVl C.11~ C.l e.JU6'l'J1"1!51'\J ~1 m1uu11 U L!.6'l~e.J6'l~LflU 1Ji''IA'1A11l.J61~e.Jl\?l LL61~U11 tJ Lfl'IJ 

0 Q,.l d 
611\?1'\JVl 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

.,j., 

n6'll.Ji.'116'li.'1Vle.J'l 

nmJ 
'IJ 

"' " ~umiJmL\?1~ 

~un'IJ'J1~'U 

' 1.1.\?l'l'iJl'l'Ul'l 

"' 
'IJ1\lneJmbe.JULU6=t 

Lbi1ut!nl1 

LL D'U~'Vl'iJ\1 

e.Jf\l~'U 

611l.J~n'Je.JU 

1~Lb\?l'l 

Vl6'l1\!Vle.J'J~'i) 

G097 

Allahabad safeda 

Hong Kong Pink 

Patillo 

Pink acid 

MCL 326-S 

• 

-rutJ'J~Vl1'U6'1\?l 

-rutJ'J~Vl1'Ui.'1\?l 

"' 
'Yl'U!.lJ'i)'J 

-r 'U'\.h ~ Vl1 'U 61 \?1 
IV .... 

'Y-l'Ubl.J'i)\l 

-rutJ'J:::Vl1'Ui.1V1 

-rutJ 'J~Vl1'Ui.1\?l 

-rutJ'J:::Vl1'Ui.1V1 

-rutJ'J:::Vl1'Ui.1V1 

-ruu 'J:::Vl1'Ui.1V1 

-rutJ1:::V11'UaV1 

-rutJ 1 :::'Vl1'Ua V1 

bb th'Jtl 
" 

' !.LVI6'l\111U'J1l.J 

Ln't.':ll'l'Jm, 'UA'JU\il.J ... 
U'Jl~uu~ • 

Ln't.':lmm, um'IJ\il.J ... 
B1'l'U1'l, L~tJ'I1vtlJ 

~ 0 

l.J.Ln't.':lmi"l1i.1m nlbb'Y-l\lLbi.1'U 

'UA1U\il.J 
"' 

~'U'Vl'\.J~ 
' 

avt-r~ml.J~m 

"1l'U11\l, b~EJ'l1mJ , 
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(w/v) 

homo\Senizer 1'1lCJAJl:J.Jb~T'JBU 24,000 rpm ~'L!\illB~l\lfl~LBCJ~LU'L!Lifm~c.Jlfl'L! "illmTmllhJ~'L!LVl~CJ\l 
~ml:JJL~l"JBU 15,000 rpm ~~ruVliJD 4 eJ\ll"llL"Ilm61im'l LU'L!blfll 10 'L!l~ ~VI?!l'ifl~fllt.J~l'L!U'L!LnuH 

vhm"J?!rlVI~'L!eJ~A~\lVl:JJVII'1lm:JJ'Vll'L!e:Jfl ~Pn:w15m"J'1Je:J\l Swain and Hillis (1959) Ulii'1mh\l1u/ 

r.Jfl~~\lu~mru 3 n~:w L&1:wL:W'VllWJfl 25 iJfl~~m LnuH~e:JruVl.niJ 4 eJ\li"!WiffiL~CJ?t LU'L!blfll 12 i11:w-:J 
' 'U 

~lmT'L!~'L!LVl~CJ\lli1lt.JAll:WL~l 12,000 rpm LU'L!Llfll 20 'L!l~ ~~?!l';Jfl~fllt.J1?tli1l'L!'U'L!LnuH Vl~fle:J'L!~ 

LVl~e:J~~t~nfl~fllt.IBflA~\lvllt.J dichloromethane u~mm 20 iJf1~~1'l'i ~lfl~'Ll'l111uLnuH~uruVl.niJ 4 
'U ' 'U 

~lfll'i?!tlVILLAh~'L!e:JCJ~~\lVl:W~I'll:Wl5fll"J'1Je:J\l Wilber~ and Rodri~uez-Amaya (1995) bb'U'U 

~~LLUfl\l ~\ld t.hwhmJl\l1uvt1mm~~\lu~:wlru 3 n-r:w L~:W?tl'ifl~fllCJ~U'i~nB'Uvllt.J LB'Vll'L!mwimtJm"ll'L! 

(1: 1) 2,6-di-ter -butyl-p-cresOL ( fr".lldJLoU:WoU'U 200 ilf1~ n-r:w/~\911 L ~m'1 e:J\l tl'Ufll'i bfl~e:JBfl~bVl.ff'U) 

tJ~dJl\9l'i 20 iJfl~~m ~lmT'L!t111u~'W1~r.J?!:Wn'L!~ fl"JB\lvllCJm:::~1'1!ffl1e:J\l Whatman L'Uv{ 4 L~:Wbtlflb"ll'W 

u~m\Pl1 10 Dfl~~m LLfl~bn'UH~ -2o v\ll"l1L'llm~CJ?tL~B1Bnl'~1bfl"Jl~~~a1u 



.. 
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u'i~1run-a~ bbe:J6lfle:Jun 

vh m 'Jti'J:; biJ'Wti~lJltl.Jn'JVl bbe:J?lfle:JU nt>nlJlTinl'J'lJeJ·1 Association of Office Analytical 

Chemists (1996) 1V1tJnl11t91Lm'Vl~ltJ 2,6-dichlorophenol-indophenol ~'W?ll'Jfl~mmti~tJ'W"illn~Jl 
L~'WL tl'W~'1JlJ'V1 Lbfl~iJ L -ascorbic acid btlw•1lmm~l'W iJvnllm tl'WiJfl~n1'lJ/1 00 n1'mhvrun6'1V1 v ~ 

vhm'lth~biJ'W'IJ'imruYl'We:J~fl\~.:JVllJV1(9lllJlTinl'J'lJe:J.:J Swain and Hillis (1959) 1Vlt.Jnl1H' Folin

Ciocalteu reagen ~iJ gallic acid btl'Wmm~l'W (Taga et al., 1984) Ul?ll'Jfl~flltJ~?lnt'11~ti~mm 

150 1l-lbfl'J~I'l'J b~lJtllni'W 2,400 1l-11f11~m b~lJ Folin-Ciocalteu reagent fllllJb-iJlJ-iJ'W 0.25 N 

ti~m\i1'J 150 1'lJbfl'J~\911 ~.:J1i\J'J~mru 3 'WlVi b~l-1 1N Na2C03 ti1mt911 300 1l-lbfl'J~\911 UlJ?ll'Jfl~flltJH 

~e:JruVlJliJ1XB~ (25 B.:Jfllb"llm'iitJ?l) L'W~iJt'l Lll'WLlm 2 -B'l1l-l.:J ~1mf'Wt.h1ul't'lm'JV1t'ln~wL?l~~lmA~e:J.:J 
• v v 

spectrophotometer ~fllllJtnlfl~'W 725 'Wl1'WLlJm iJm.llmtl'W gallic acid equivalents mg/100 g 

vhm'Jti1~biJ'Wti~lJlrubLf11 1Vi'We:JtJ~~.:JVllJ~ 1 'UL 'Ubbfl~t:.~mJ~.:JI'IllJlTinl'a'lle:J.:J Talcott and Howard 

(1999) 1t'lcr1V1~l!'Jbfl~B.:J spectrophotometer ~fllllJtJllfl~'Wb'Vlltl'U 470 'W11'WLlJ1'11 bbfl~ij P

carotene fllll-lb-1i'l-l-1i''W1~Vl'h:~ 0.001-0.005 iJf!~n1l-l/iJ~~~~'~'i btl'WlJlt911~1'U iJVl't.hmtl'W P-carotene 
"' 

equivalents mg/100 g UlVltJn?lt'l 

2,2-azinobis(3-ethyl-benzothiazoline-6-sulfonic acid) (ABTS) Lb~~ Ferric reducing antioxidant 

power (FRAP) 
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tle:J61All:WloiJ:woU'u 70% 1Vfl~ml:WloU:WoU'Ub'Utl 1 :iJ61~n~:w~e:JiJ61~~(;1':i ~.:J?Il':i~~mt.Jvi'.:Jn~lTU~:Wl(i)':i 10 

L:Wbrl':i~(i)':i t.~:W?Il':i61~6'llCJe:J'U:W6'! ABTS U~lJl(i)':i 1 iJ~~~(i)':i ~.:J~.:Jtj' 6 'UlVl 1'W~ij~ th1tJ1~ml:WCJllA~'U 
'" 

t.t.?I.:Jt.vhnu 734 'Ulbtlb:IJ(i)':i ~lmA~eN spectrophotometer U'UVlnrh Altlltun'<\Jm':i:Wnl':ib'Utl?ll':i~ltl 

e:J'U:W6'!B?I':i~~-·wm':it.U~CJ'UI.Vlt.J'Un'U?Il':i:wl(;1':i\iltl Trolox ~i'i~lAll:wt.oir:woU'tl':i~vr:h.:J 25 1.1.6'1~ 600 1:wLA':i 
''IJ ... 

L:W6'! ihn.hmtlu1:w1m1:w~ Trolox equivalents/g thvnJ'n?l~ 

Benzie and Strain (1996) b(;11t.J:W?Il':i6'!~6'llt.J FRAP ~lt.Jnl':it:.J?I:w':i~VIll.:J Sodium acetate buffer (pH 

3.6) : 2,4,6-Tripyridyl-s-triazine (TPTZ) All:WboU:WoU'U 10 iJ6'!~1:wm'i : FeCl3.6H20 All:WI.oU:WoU'U 20 

iJ6'!~L:w61l'i eJ'm1 1 o: 1:1 u:w~aruVI.niJ 3 7 e:J.:Jf"lw1mt.~t.J?I u1u 1 o u1V1 tll?ll':i?ln~ 1 oo 1:w Lfl':i~(i)':i t.~:w 
• 'IJ 

bfi~B.:J spectrophotometer ~All:Wt.Jl1A~'Ubb?I.:JI.Vhnu 593 'Ulb'Ub:Wm bb"~il Trolox All:wt.oU:WoU'U 

':i~VIll.:J 25 1.1.6'1~ 800 Ll..!Lmhm 1.tlumm~l'U ilVI'ulmtlu1l..!LA':iblJ6'! Trolox equivalents/g J1V11!n?1~ 

1 bA':il ~t-1oU tllJ 6'l ~ b n 'U ':i1 'U ':i1lJ hlt~ CJ n l ':iV!l ~ l btl~ CJ mt~ ~.'1fll llJ A~ l~ bfl~ tl'U'!J tl.:J 1.1.\>i 61 ~ ?11 CJ ~'U 5 vll 
. 'IJ ' 

m ':i 1. tJ1 CJu 1. Vi t.~utJ~l..l 1 ru ?ll 1 ~ 1u v'Ul..l" ~?l':i~ bt.61 ~ n'il m ':il..l'lJB'I?Il':i ~ltl e:J'Ul..l6'l a?l':i~ t.bl'i "~'lJiJ~'lJ a.:J 1 u bb6'l ~t:.J" 
"'\J , '\J 

~lCJ15m':i1lA':il~'I-1Al1lJbbU':iU':i1'U (Analysis of variance; ANOVA) U':i~nau~lCJ 5 J1/~'U5 • 
btl1CJ'Ub VlCJ'U~lb\l~CJ'lJe:J.:JLL~"~~uq~1t.J15 Duncan's New Multiple Range Test (OMRT) ~':i:::vJ'UfllllJ 

L~mYtl 9 5% bL"~1 bA':il~~?IV!G1lJ~'U5'lJv.:JU~lJltubb"~n'il n':i1:U'lJB.:J?I1':i~l'Utl'UlJ"BG'f':i::: 1 'U 1 'U bW~t:.J"'lJB.:J~f'l 
'" 

~lCJ15m1'lJB.:J Pearson's correlation coefficient 



"" 'JI ' -u v lql {;1')1 eJ ~ i1 tJ 
'{j 11 10~ C).<tJ 

'l'll /rK 
5!) 
~,q.eq 

'11441 

1t ·1 

' " ' 

15 

Vli.lV1 iifilbvhnu 93.85 iJ61~nfl.lmV1bbeJ~fle.rOn~e:J 100 n1mhv'lun~\?l '1Jru~V1~\.n5 "bb\?l~Bl'l'lll'l" 
' ' 

1v1 bbri 'V~'WB "bb\?l'lril~'lll'l" "bb U'W~Vle:J~" "e-1~-:J~'W" 'Patilo' bb~~ 'MCL 326 S' 1\?lc.Jl'lUtl~mruYJ 
' 

" v 

'We:J~A'Vl'I'VIl.l\?lb'Vilnu 8.49 8.81 7.97 8.87 bb6'1~ 8.56 :W{;l~n1l.Jbbf1~fl~e:J 100 n1l.111l'VIumiV1 

l'lll.l~lvi'u (l'llal~Yi 2) 

bbl'lf1~l'ltl'WVI1'1~~~ 1\?lc.JJJ'tJ~l.llrubbflhVi'Ue:Jc.Jii~l'lue:Jtia~w:h-:J 0.15- 1.27 lJ(;l~f1fl.lvie:J 100 n1l.l 
" 

tlTtrlUf1~\?l 1\?lc.Jl'l'\Jll~'WB "bb U'U~VIe:J~" ii'll~l.11tubbfl hVi'Ue:JCJvlrle:J'U-ifl'l~\1 'lJru~~~'UB 'Hono 
" 'U , :::, 

Kong Pink' iJtJ':jmruLLAbVi'UmJii~rie:J'W-if1'1~1 (l'llal\1~ 2) 

liubu
Rectangle

liubu
Rectangle
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l'l1'.i1-:J~ 2 ri1 bu~ CJ'UewJ1mrum~ bbe:J~fle:Jun '\J'1:w1ru Yl'W e:Jiiifl~~'l11:w~ bb~~'\J1:w1tubbfl t ':iVl'U e:JCJ~ 
~·m:w~~V'lu1'W1ue-J~~ 20 'I'~'W5 

~ < 

'V'I'W5 
' 

n:w~ 
" 

v " 

~'Umue:J'U1l 

v 

~'Wn'\J':i1~'W 

b~'W~'W~1 

v 

Ul.:Jne:Jmbe:JUbUfl 

m'J 'W t! n ~ 

bb u'U~Vle:J.:J 

eJ~.:J~'W 

611:W~ n':ie:Jl.J 

1~bbl'l.:J 

'111m.:Jvie:J.:J~e:J 

G097 

Allahabad safeda 

Hong Kong Pink 

Patillo 

Pink acid 

MCL 326-S 

Pro b. 

DMRT 

' 

(mg. ascorbic acid/100 (mg.Eq galic acid/100 

g fresh weight) 
11 

43.37 ± 0.11 jk 

86.75 ± 0.16 b 

87.93 ± 0.12 ab 

93.85 ± 0.38 a 

73.34 ± 0.11 de 

44.16 ± 0.08 j 

37.46 ± 0.11 k 

70.98 ± 0.11 ef 

70.19 ± 0.24 efg 

68.61 ± 0.11 efgh 

47.32 ± 0.11 j 

64.27 ± 0.30 fgh 

62.60 ± 0.30 hi 

77.68 ± 0.20 be 

85.17 ± 0.22 b 

81.63 ± 0.36 be 

63.49 ± 0.21 gh 

65.06 ± 0.36 fgh 

56.78 ± 0.19 i 

<0.001 

g fresh weight) 

17.38 ± 0.09 ab 

17.59 ± 0.44 ab 

17.11 ± 1.06 abc 

16.52 ± 0.47 abed 

15.07 ± 0.42 de 

18.17 ± 0.68 a 

8.49 ± 0.09 g 

13.02 ± 0.75 f 

15.63 ± 0.42 cd 

8.81 :t 0.04 g 

7.97 ± 0.37 g 

15.59 ± 0.45 cd 

15.17 ± 0.30 de 

15.93 ± 0.53 bed 

14.98 ± 0.74 de 

16.87 ± 0.31 abc 

13.66 ± 0.98 ef 

8.87 ± 0.13 g 

16.72 ± 0.24 abed 

8.56 ± 0.04 g 

<0.001 

(mg./100 g fresh 

weight) 

0.48 ± 0.07 

0.37 ± 0.02 

0.23 ± 0.01 

0.34 ± 0.01 

0.24 ± 0.02 

0.23 ± 0.00 

0.75 ± 0.01 

1.27 ± 0.83 

0.26 ± 0.01 

0.29 ± 0.00 

0.35 ± 0.01 

0.48 ± 0.02 

0.46 ± 0.04 

0.26 ± 0.01 

0.15 ± 0.03 

0.29 ± 0.02 

0.49 ± 0.02 

0.50 ± 0.03 

0.0844 
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·~nnnT:i'Vll?l(le:J'Un'<\1 m1:unTH tJu(l1':lJ11ue:Ju:ur;'lB(I':i~'Ue:J\l'\.J~:u1ru~ue:J~ A~\JVl:UI?lL uJ1~'W 1 u 
''II 

rJ~~~~ 20 Ylu5 vllCJ15 ABTS m'l~ FRAP 'V'l'Ull n'<\Jn':l':i:Unl'JLU'U(I1'JIY11'Ue:J'U:Ur;'lB?I'J~'Ue:J\JVJ'WB~A 
q '" 

~·H'!:UVI h.!Yl fl~'UITJJflll:Ubb\Pl mh.Jtl'UYll.J(l(i~ bVlEJ'W'UB "LL uui!1'Vle:J\l" h~n'<\Jm':i:U nl':il U'U(Il'J~ll'U 
' ' ' 

B'U:U~~G1~~61.:J?ll?l Lvilnu 57.31 1:u1Y'nb:Ufjl'flYl'JBn'liviB 100 n~:uJ1Vl'l1n?ll?l L~m1JI?l(le:J'LJvllC.J15 
, '\1 \J l 

ABTS 'Uill~~,;''WB "fl6'1:U611~~Yle:J.:J" J.Jn'IJ n~~:Ufll'H lh..!61l~~TWB'W:U6'iB6'1':i~"UeJ.J'\.J~mruYJue:J~fl 
q '" 

vY\JVl:U\?161-:J(I(i) Lvhnu 82.08L:u1m'l:uG11fl'Vl':i€ln'li191B 100 n~:uthvn!n61V1 b~BYl\9l?le:Ju~·;w15 FRAP 
'\1 q 

(\Pll':il\1~ 3) i>'1l'Vl~m1u 5~'V'l'U n '<\] fl'j 'jjJ nl'J L U'W?Il'j(ilTU e:l'W:U"' B(I'J ::::'U €l \JU~:Ul ru~'U eJ ~ fl~\JVl:UVl 
, ''\1 

fie:J'WoUl\1~1 Ae:J Yru5 "LbuuiJmj" L(i)CJ'V'l'IJ':hiH1'<ilm':i:uvi'\ln~11LY1CJ\l 27.27L:u1m1:umft'Vl1BnMCJ 
q 

bViue:w~~.:JV!:UI?lL 'W'vm'Ww5ilfll1:ULL\PlniPi1\lnuV11\lG1il~ 1(i)CJ'W'u5 'G097' LL(l~vru5 'Alahabad " , , , 

Safeda' 1~n\lm1:um1bU'W6111vl1ue:Ju:u~a"".i:::fiBu-1l1\l(l"'l(i)CJlifi1Lvhnu 11.92 bL~::: 10.891:u 
q" " 

LA'Jl:umfl'Vl':ie:Jn'li\Ple:J 100 n~:tJll1V!'t!n?ll?l m:u;;h~u L~BV11?1(18'LJvllCJ16 ABTS "Uru::::~'W'u5 "fl(l:U , 

(11~~\lleJ.:J" bb(l~-wu5 "~'Untl".il~'W" lin'<il fl".i':i:Uill';lb U'W611".ivl1'Ue:J'U:U~ a(l".i:::'Ue:J-:1'\.J~mruLbA hViue:wii . . . , - . - -- - . -· . '\J 

vY\JV!:UI?lAe:Juoff1.:~61\l LdvV1V!G1e:Jui'11CJ16 FRAP L~?JCJiiA1Lvi1nu 13.69 LL(;l::: 12.32L:uLA".iL:U(;l1'fl'Vl 
'\1 

"' . ' 
".ie:Jn"li!Pie:J 100 n~m11VlUnG1VJ m:u;;h~u (m".i1.:JVi 3) 6'11V!~uwu5Vil'lun'<ilm1:um".iLtluG11".iJl1u , 

au:u~ a?l':i:::'Ua.:~tJ~:u1rubLfl hViue:JCJii~"'V!:UI?lA€l'UoU1.!!~1 11'1bbtl i1u5 ":ffum dmLI?l\l" bb(;l:::: 'MCL . " , 
326-s • L~e:JVll?l?le:Jul'1lCJ15 ABTS 1V~C.J'V'lu11iin'<ilm1:uvi'.:Jn~11L -YlCJ.:J 3.13 LL(l:::: 3.54 1:u 1A".i 1:um1 

1 'Vl1e:Jnl9ie:J 100 n~:uJ1V!Uf1G11?1 m:u~1vi'u (1P11".i1.!!~ 3) bbi.'l::::Yru5 'MCL 326-S' Y-l'Ul1n'<ilm".i:ufl1".i • 
L tluG11'JvJ1'UeJ'4:t,JG'1 aa".i::::"UeJ\ltl~mruLLA hViumJiib vhnu 5.85 1:u LA 1 L:U(;l1'U V11e:Jnl9ia 1 oo n~:u 
"' ' ' 

'I11V!'t!nal?l LiiBV11?1(18'UI'11CJifi FRAP (\Pl1".i1"1Vi 3) 
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eq./100 g fresh weight) 

ABTS FRAP ABTS FRAP 

fli;'UJ?ll~~Vl'il~ 

fl:W'il 
~ 

v v 

:Vt~m11il"llll 
" " :Vt~m\Jmbl'l~ 

~'WmJ'Jl~'W 
ivl'W~'W\111 

ib\11 ~ill ~"lJ 1 ~ 

m~niJnumJ,iS~ 

uuwJ'n~ 

bb U'W~Vlil~ 

tJ1~~'W 

?ll:W~fl'JiJU 

1~bbl'l~ 

Vlmwiil~~il 

G097 

Allahabad 

safeda 

Hon15 Kon15 Pink 

Patillo 

Pink acid 

MCL 326-S 

Pro b. 

DMRT 

43.36 ± 1.39 e 
1/ 

35.36 ± 1. 35 f~ 

28.29 ± 1.53 ij 

34.36 ± 0.79 ~h 

55.17 ± 0.56 abc 

51.40 ± 2.26 bed 

50.47 ± 2.36 cd 

56.45 ± 0.55 ab 

27.27 ± 1.67 j 

57.31 ± 2.16 a 

38.57 ± 2.30 efg 

43.03 ± 1.00 e 

35.81 ± 1.98 f~ 

35.28 ± 1.91 fg 

40.35 ± 0.97 ef 

59.93 ± 2.77 a 

29.48 ± 1. 93 hij 

33.25 ± 1.17 ~hi 

48.89 ± 2.24 d 

43.78 ± 0.56 e 

<0.001 

82.08 ± 4.67 a 9.00 ± 0.24 b 

59.13 ± 3.59 cd 3.93 ± 0.64 ~hi 

55.61 ± 1.02 cd 5.87 ± 0.39 ef 

54.63 ± 1.56 cd 3.13 ± 0.36 i 

48.87 ± 2.23 de 5.16 ± 0.34 ef~ 

55.00 ± 2.44 cd 4.51 ± 0.46 f~hi 

76.16 ± 7.27 ab 

39.39 ± 1.44 e 

47.80 ± 1.82 de 

58.03 ± 3.36 cd 

54.94 ± 4.19 cd 

60.58 ± 1.77 cd 

55.37 ± 1.35 cd 

55.45 ± 9.56 cd 

58.10 ± 8.71 cd 

66.84 ± 1.37 be 

49.67 ± 4.24 de 

61.39 ± 2.65 cd 

64.89 ± 1.29 be 

64.19 ± 2.93 be 

<0.001 

7.83 ± 0.49 be 

7.35 ± 0.11 cd 

7.85 ± 0. 70 be 

5.35 ± 0.24 efg 

7.95 ± 0.19 be 

6.34 ± 0.40 de 

11.92 ± 0.58 a 

10.89 ± 0.48 a 

4.87 ± 0.50 hgf 

7.41 ± 0.69 cd 

5.29 ± 0.37 efg 

3.54 ± 0.40 hi 

<0.001 

13.69 ± 0.83 a 

9.84 ± 1.07 cde 

11.58 ± 0.45 abc 

9.80 ± 1.80 cde 

12.32 ± 0.62 ab 

8.48 ± 1.09 e 

11.82 ± 0.36 abc 

9.75 ± 0.69 cde 

9.80 ± 0.68 cde 

10.93 ± 0.36 bed 

11.78 ± 0.36 abc 

13.70 ± 0.37 a 

8.33 ± 0.39 e 

8.90 ± 0.26 de 

8.52 ± 0.27 e 

8.87 ± 0.55 de 

8.95 ± 0.05 de 

5.85 ± 0.44 f 

<0.001 
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"J 1 n m'j\J'j~d'lu61Vl~:u~u5'j~Vl11~LJ~mru~h.J El~rnr~Vl:u~ bbi;l~\J~mru bbA 1 'jViu El CJ t11~~Vll-l~ 

nun -;u m1:U nl'jb U'U6111lfl1'U B'U:Ufl B!;1'j~'1JB~LJ~mru~l'U B~ A~ -:J'\Il:U\11 bbi;l~\J~m ru bbfl 1 'jVi'U B CJ (1)~~'\lll.J\11 
'" 

~1'j1.:j~ 4 ~:u\J'j~~VIt61Vl~:U~'UB'j~Vl11~LJ~mruYluu~ n~~Vl:U\11 bbA hViu-emt11~~Vl:UV1 bb6'l~n-;um'j:u 

'UB~!;11'jlflTUB'U:Ufl B?l'j~ 1 'U611':i61n~'UB~ 1 uc.J~ ~ 

Vl'U El ~ AVJ ~Vl:U\11 

Pro b. 

Pro b. 

'" 

ABTS 

-0.10 

0.3156 

0.07 

0.5320 

FRAP 

-0.03 

0.7881 

0.11 

0.3095 
11 

ABTS Ae:J 2,2-azinobis(3-ethyl-benzothiazoline-6-sulfonic acid) (ABTS) bbfl~ FRAP ~B 

Ferric reducing antioxidant power 
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m':i1~~ s Albu~CJ'Uu..:Jt.Fhnrum~?Jbbui:lfluu n tl~mru~'Uui'iflvr..:JVIlJ~?J LL"'~tl~mruLbfl hVi'Ue:JC.Jv-1 

vr..:JVI),JI?J~~U 1 'Ut:.JG'lt:J~'l 8 ~'Ulj • 

m~?JLLBi:lfle:Jun Yl'U e:Ji'\ f!Vl 'lVIlJ (;) bbfl bVi'Ue:JCJ vlVl..:JVJ),J(;) 

~ < 
(m~. ascorbic (m~.Eq ~alic acid/100 (m~./100 ~ fresh 

'\Al'U5 
' acid/100 ~ fresh ~ fresh wei~ht) wei~ht) 

wei~ht) 

= 38.77 ± 0.80 de 
1/ 

0.44 ± 0.02 0.03 ± 0.00 b fl),J'i] 
\1 

v " .,. "" 68.22 ± 0.08 cd 0.30 ± 0.10 0.07 ± 0.04 b 'U'Unb'Ue:Jbb(;)-:J 
v 

~'Untl"Jl~'U 113.37 ± 0.49 b 0.50 ± 0.06 0.01 ± 0.01 b 

' = 285.09 ± 1.61 a 0.90 ± 0.56 0.03 ± 0.01 b b(?\'U'iJ'U\Jll 
v 

U1'lfle:Jnbbe:Jtlbtl61 52.58 ± 0.13 cde 0.35 ± 0.12 0.02 ± 0.00 b 

eJ~..:J~'U 25.63 ± 0.00 e 0.48 ± 0.01 0.01 ± 0.00 b 

1~bbV1.:J 74.13 ± 0.43 c 0.56 ± 0.04 0.01 ± 0.00 b 

Patillo 30.76 ± 0.20 e 0.41 ± 0.02 0.18 ± 0.06 a 

Pro b. <0.001 0.863 0.006 
1/ rilbu~CJ~mlJvl'-wvi'leYn~'JLVIi'ie:J'Un'U1lJiJm1mLI'lnvil-:Jn'UV11'li:ln~~'J~~uumh~'qJ 95% vl'lE.J15 

DMRT 

' u 

LLBi:lfiBUni:I-:JVi{;"1(;)lJr1wthnu 285.09 i1"'~n~lJfl'J(;)LLBl;"1fiBunvit~ 100 n~mhvtunl;"1(;) Lb61~n~l-l'W'U~ 
'U ~ , , 

v ' 

25.63 30.7 6 bb61~ 38.77 i161~fl~lJm(;)bbBl;"1fiBUnvit~ 100 n~l-ltJ1VIUfll;"1(;) (lil1':i1\1Vi 5) 
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v ' 

·~.hvrwmw1 (lill'.ll~V1 5) 

bbliln~l~e:J~l~ihJ't.J~lA'rut~vn~61o&i (m'.ll.;j~ 4) lVIt.J~'tJ'Jl ~'U5 'Patilo' ihJ~mrubbrlhV1"Ue:wv1 
v ' 

~.;jVJ:tJVI61.;jnll~'U5~'U61 lV~t.JiJrilwhnu o. 18 i](;'l~n~:tJ~e:J 100 n-rml1VJ'l!m1VI (lill'.ll~~ 5) "llru~~ 
" ' I 

v ' 

100 n-r:wthVl'Jn61Vl (lill'.ll.;jVl 5) 

~ ~q ~ 
VlVI61fJUVI'JCJ15 FRAP (m'.il.;jVJ 6) 

\11 nfn'.lVlVI?lfJU n"il n'.l'.l:tJ fn'.lb U'U?ll'.lvll'U fJ'U:tJ(;'l B?l'.l~"IJfJ.;j't.J~:tJlrubbfll '.li!i'UeJCJI?1~.;jVJ:tJVIb 'UJ1 
' 'II 

rr'Ut-JmJi'l~'l 8 ~'UB ~1CJlB ABTS bbr;'l~ FRAP YlUll n"iln'.l'.l:tJFn'.lb U'U?ll'.lvll'UfJ'U:tJ(!B?l'.l~"IJf)\1 
' ' 'J 

... ' 

vJ1'UeJ'U:tJ(!B?l'.l~eJ~'.l~Vl11'1 49.54- 80.41 1:tJlA'.il:tJ(ll'nVl'.leJn~\9leJ 100 n-rm!1VJ'l!n?lVI djeJ 
''J 'J 
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" ' ' 
'l11V!'I1nr:1~ liJe:JVl~~HJ'tWl'WlB FRAP (ll1l'Jl-:!Vl 6) 

" ~'Unt.hl~'U 

l~'U~'Um 

eq./100 g fresh weight) 

" 

ABTS 

722.40 ± 350.95 

538.70 ± 131.25 

601.40 ± 48.04 

287.10 ± 50.12 

'Ul-:Jne:Jmle:J't.Jbtl~ 428.30 ± 145.48 

596.30 ± 29.23 

715.70 ± 27.99 

539.60 ± 80.52 

~~-:J~'U 

1~bb~-:J 

Patillo 

Pro b. 0.072 

FRAP ABTS FRAP 

397.30 ± 91.01 59.57 ± 3.89 71.79 ± 13.16 

343.90 ± 101.48 80.41 ± 5.16 41.56 ± 12.94 

519.80 ± 89.10 71.48 ± 0.01 91.60 ± 34.93 

295.70 ± 43.84 66.13 ± 7.90 75.20 ± 12.79 

365.30 ± 223.27 50.05 ± 4.95 134.86 ± 31.38 

572.90 ± 64.27 57.51 ± 0.61 66.71 ± 22.04 

594.50 ± 27.03 67.55 ± 7.96 59.02 ± 10.34 

423.50 ± 51.38 49.54 ± 10.00 75.08 ± 20.26 

0.093 0.178 0.106 

\11 n m"Jth~llJ'Ui:lVl~~-l'vi'uth~Vlll-:JtJ~mruYJue:J~rr~~-:~Vl:w~ lb~~tJ~m ru llfll 'JVJ'Ue:JEJvl~-:~Vl:w~ 

n'U fl"'il n'J'J:W nl'J l th.Ji:ll 'J~ll'U e:J'U:W~ Bi:l'J~"U B-:!U~:Wl ruYJ'U e:J ~ fl~~Vl:W~ bb~~tJ1:w1 ru bbfll jVJ'U eJ f!vl~~Vl:W ~ 
, \1 
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t'l111~~ 7 ~:w'\J':l~~YIB61Vl~:W~'UIT':l~Vl--h~'\J~mruYlue:J~n~~V!:WV'l LLA11V1umJt?l~~Vl:WV'l Lbfl~n"ilm':l:w 

'UB~611'J())1u e:Ju:wfl B~':l~ 1 u611-:i61nV~'UB~~t1~ ~ ~ 
'" 

Pro b. 

Pro b. 

ABTS 

-0.10 

0.6084 

0.06 

0.7670 

FRAP 

0.01 

0.9400 

-0.13 

0.4867 
11 

ABTS Ae:J 2,2-azinobis(3-ethyl-benzothiazoline-6-sulfonic acid) (ABTS) bbfl~ FRAP Ae:J 

Ferric reducing antioxidant power 
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~ ,;j'\Jl:lJVl LLVl nvll.;J nu eJ ~1-:lih:YtJG'11A 'lJ ~.;J'V11-:J(1 i;i~ ( 1'1111-:J~ 2) 1V18'Y'fUU~:lJ1 rumVJ Lb€lii'1 fleJU nri eJ'UoV1-:J 

ii'1-:J1un~:JJ~u5vrud'ie:J,;j 1v'i'LLn ~u5 "~umifmL171.;J" LLfl~ ~u5 "~umde:J'YJ1l" 1171tJ~AlLvhn'U 93.85 
'U 'I 'I 'I 'I 

Lb6l::; 87.93 iJ6l~n~:JJnJ\?1LLe:Jii'1fle:Jun~e:J 100 n~ml1wunii'11?1 (1'1111-:J~ 2) LLii'1171-:J1t-1Li~'Ulln~:JJ~'U5 
' ' 

vr'U LiieN b U'Un~:lJ'YJ 8 ,;jt:J~.:J~tJl?i'U 1 'iJ ?il:lJTHn,hm1-ifL U'Ubb V!~.;J~'U~n'Jj":lJ61Tt,'l1''Uf1l1~\ill'Ul~'Utfl mJ I 

1 t-1iiu~m rum-171 Lbe:J ii'1fle:Ju n?i.:J~'U 1v'i'1 'U'Vll.:JVl 1 .:J n'UoV1:lJ':\Jlflnl1'l.h~biJ'ULJ~mrumi?1Lbvii'1fle:Ju fl'Ylv.:J 
" 

'\J1::; 1CJ'lltJv~l.:J:lJlnvi e:J nl1A\?1L~ eJ nflnt.J?i:JJ'YJ8-:JU nLJ1''U'\J1-:t~u5 n~llflv 51'\.J nu~u'\J1-:t~u-61'1 e:J-:t 011 
'\.1 'I 'I 'I 'I 

e-1~-:J~'Uhl Vl~~iitl~:lJlUifl1\?1bbeJ?ifleJUfl(1-:J 1 'Utll~'U 1 'Ue-1~-:t n?ll:lJl1t1b~8 fl'illnilu~m 'UL U'U~b ~CJ1bvl 
' " 

mJ 1-:J 1 1fll'll:JJ8l':\JI'i'e:J.:J~ nl1Plfl't'flLYi:JJL~:lJ 1 'UL~'Uif b~m tl~CJ'Ub VJCJuLJ~:~..n rummLe:J?ifle:JU n~'Yi'U 1 'U?il1 

(;'! nlil'Ylm 1 '\J bbfl~t:.J 6l t:J ~'I \\J ~ L ~'Ull(;111(;1 nl711 ut:J ~'I Yi'UU~:lJlruf'l11?1 bbe:J ii'1 fl e:JU n~1 n-J1 ?iTH'f tl\?1'Yltl'l t:.J 6l e-1~ -:t 

~-:~ Ln eJ u ?i 8-:t L vh bb ii'1 171'11 ~ b ~'U 11 bb 'Vl~-:t~ G'11 A' qJ'll e:J.:Jtl~mru m 171 u e:J ?i A e:Ju n'YJ e:J-:te-1~ .;JUl 'il ~ b tJ 'UtH'l 

m n n111 u bbvl511 'U e:J'UlflVlUntl~utJ 1-:t~u5ii'11:1Jl1t1~\ill'Ul~'Uhl mJ~i1tJ~:~..nru m\71 Lbv?iflvu n 1 'U?il1 
' ' ' 

?i nl711 u lv'i'?i.;J~'U fh tJu~-:t~ul?i'U h 1 um1ill:JJl'll1~tJnt911.ff?~nl71b tJ'UnJI?lbbe:J?ifl8u nu ~?i'VlB G'11V!1'u 
. \J . 'I - . , 

e:JVlii'1l'VlnJ1:JJBl'Vll 1L?i~:JJvie:J 1 tJ t~CJ e:Jl':\1 ':\1~~\ilJ'UlL tJu~u5~~flrufll'V'Inl1'U~ln A1~~'\.Jn LLI'ii1m1 
' ' ' 
L':\J~qJL~'U 1Vl'Vll-:tR-:tnl'U:!..llnn1l (vegetative growth) L~m111 u~t'i''Ue-l~-:t?i~l'I~'U:JJl1-liL U'UlVlt1~'U 

' 
1 'Uf1l1?in~m~LLe:Jii'1flvunvie:J 1 tJ 

LLVl nvil.:Jn'Ue:J~l-:tii'l.'rtJG'11A'ru~-:t'V11.:J?i~~ (V1111-:t~ 2) i1rile:J~1~'Vl11-:t 7. 97-18.17 :D6l~n1':J..Jml?lbbfl~ 
u " 

t,.l I I I 

flvl8 100 n1':J..JilTV!Uflii'11?1 ;.:Ji1rhvhn111ltJ.:ll'U'Yle:J-:t Nantitanon et al. (2010) VJVi'U'I.J~:J..JlruVJ'Ue:J 

~fl~-:t'Vl:J..J~1'W1ue1e:J'U'Yle:J.:Je-l~-:te:J~1~vdl.;J 196-627 :D6l~n1':J..Jn11?1Lbfl~flvle:J 100 n1':J..JJ1-vn!m'!V1 ~-:~11 
" 
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(20 10) ~Ul1 fll".i~~ flT~Ii1-;mrh-:J 1 urieJ'U61n~~1CJii1'1Vhm::mtJ611:J.Jl".itH ~:Utl".i~~VlBJl1'V'lflTH'I n~ 

611".i~'UEJ~A~1n 1 urie:J'U'Ve:J-:Je-J{-:J1~ t~m.h 1 UBEJ'Ubb •1i1 1..1tl1~'U~mu<t·WiJ 30 e:J-:JP11L"Ilm~m'1 dJun~1 
' ' " 

u~:u1ruYl'LIEJ~A~~V!:u~a-:Jnl1~'UB~'U'l 1~ui1~1bvhnu 18.17 iJ~~n1:um~LLn~AvieJ 100 n1:u 
" ' I 

JlV!LJ nr:1~ bbi:i~\11 Vtb'~'Ul1~w5 "bl'i'W~'WI7n" 'We:Jfl'lll n'IJ~i1Arum'V'lfl111uu".i~'Vll'U61~~~bbii'1 EJ\Iil 
' ' 

~ nt>Jru~Lvi'U~U161'U hBn AEJ tl~mnJYJ'UEJ~A~\IV!:U~ 1 1..1 1 u ~-:JLD'U~n't'fru~~~b V!:U1~~1V!1'uth:u11-ii 

b D'UYI mL~~'U~b ~Elfll".i~VlJ'U1~'U~e-J ~ \lvle:J 1 u1 'U e:J'W1A (91 ~-:Ji:111U".i~ fl€JU~'U €J ~ Aifb tJw;n".i~ii~Vl~'Vl1-:J 

bJl ~'Vl'Vlt.JlV!~ltJU".i~fll".i b 'li'W fll".ilJ e:J'ln'W1nt>J1 bdAL~tJ1flU~11'\l LL~~V!~€J~L~€J~ ~'Vl~~ll'U:U~L ~ \1 

f11".i~l'WLbUAViL~tJ ~l'Wfll".ieJflbi:IU ~l'WbL~ LL6l~~l'Lib1'61 LD'U~'W (be:JJ"l1, 2549; Kimura et al., 

1985; Salib and Michael, 2004) 

'Ue:Jt.Jvl~-:JV!:u~1~Lb\ilflvl1\ln'W'Vl1.;Ji:~il~ n~11Ae:J e-J{-:J~.:J 18 ~w} (t.Jnbl'U~'WB "LL~-:JeJl'l'V1\I" LL~~ 
' ' 

"LLD'UtJn~) 'V'lUU~mruuAbVi'Ue:JtJvlvY\IV!:U~mh~V!l1-:J 0.15- 1.27 iJ6l~n1:uvieJ 100 n1':utl1V!'!Tn 
" 

1:1~ ( Yll".il'l~ 2) LLA bdVi'Ue:JCJvlbiJ'U".i\IAl\ilfl'V'W~Vl~-:J~iJU'VlU1'Vlr;i1Rill 1 'Wfl1".i~\ILA".i1:::~bL61\I'V€J.:JoW'IJ 
• v 

(Rivas et al., 2011) bb6l~tJ.:J~~LtJ'L1611".i~1'UeJ'LI:U61~611~'1J'U~VlU.:J~611:U11flDeJ.:Jn'UhA1~~~vieJ . " 
L~EJ1.:J1t'l L<d'U bdA~11'1l bdAAJ1:Uvl'Wb6li1\il Lb~~bdA:U~L~.:J LD'U~'U (Maughan, 2005) fl1".i'Vl".i1Ufi.:J 

U~:J..JlnJbbA l ".iVi'We:JtJvl~'V'lUvY\IVl:U~ 1 'W 1 ue-J{\1~\IiJU".i~ bCJ'UtJeJ~l.:J:J..Jlfl 1 'WLdfl1".iD1~CJfl(911otlb~tJbU'V'l1~ • 

'll1flfl1".iPlflt>J1n'\Jm".i:Ufl1".idJ'W611".i~1'UEJ'U:U61B(;'I".i:::1ulue-J{.:J~\I 18 ~1..16hwi6 2,2-
- . . . 'I '\1 , 

azinobis (3-ethylbenzothiaoline-6-sulfonic acid; ABTS) ~.:JLD'Ufl11i'~m1:U611:J.J11fl1 'Lifl1".i 

'VJeJ n ~eJ'LI:U61 B(;'l".i~ ABTS+ ~\liJ~ L ~CJlU'UJ1b~'W 1 ~fi1 fl1".i~~fl~'ULb61\161.:J61 ~~A11:UCJ11A~'U 734 'LI1 
'1'\J \J '\1 'I 

L1Vi 'U eJ CJ vl vY.:J Vl:U ~'Vel .:J e-J { .:J'Vl fl (;'11 CJ~ w5i1 n '\) m ".i:U fl1) L tJ 'U (;'11) ~ 1'Ufl'U:U~ B (;'!) ~ bb(>) fl vi 1\1 fl'Lie:J ~1-:Jii 
, , 'I 'U 

uCJ~1flrut.:J (m".i1.:J~ 3) 1~CJ'\J~b~'Ul1i1~1eJ~".i~Vll1.:J 2727 -59.93 LLa~ 3.13- 11.921:uLA".i1:u61 
"' " 

1 'Vl".ieJnivia 100 n1:uJ1V!Ufl(;'1~ (911:J..J~1vlU ~.:JL~m tl'1tJuLViCJUA11:U611:J.Jl".iflL 'Ufl11~1'Ufl'U:U61B611~ 
'" 

~ ~ ~U l1 a 1 ".iYJ'U a~ m~:: .:JV!:U ~ 1 ~A161 \1 fll1 LbA 1 1Vi'L1 eJ CJ vl~.:JV!:U~ (;'leJ ~A iJ eJ.:J nu 11 CJ\11'U'V eJ \1 
" 

Nantitanon et al. (20 10) ~~u'"i1tl~mruYJ'LieJ~A~\IV!:UV1L D'LI6111~1'LIB'LI:U~B611~~1Vlan~an~ 1~ 
'" 
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1:w 1m hm1 Vl1em\9lv 100 n-r:wJTvtii'n611'l 'il1f1fll1Vll'l6'le:J,rv~u11 1;''1..!5 'Alahabad safeda' b'iJ'Wn~:w 
' ' 

.Ww5~'UJ1 bb~ ~~'1..!5 "bb U'W~Vle:J-:1" b U'W n~:www5-ruLJ'J~'Vl1'WMl iin'il f111:Wfll'Jb U'W6111vl1'Wtl'W:W~ 
9 9 , , , 'U 

B~1~1"1e:J'W-1l1-:~61-:~ n11w'W 5~'W 1 Li'W bb611'l-:~ 1 ~b ~'Wl1'W e:J n 'il1n'il ~ ~1m1Cl'l.h:-J ~m-ruLJ'J~Vl1'W~I'l bb~1~-:~ 
" ' 

~1:wl1m111 U:W161 nl'l~1 1~1fl QJbb~ ~ 1.Ub U'W611'Jvl1'W e:J'W:W~ B61'J~ 1 'We:J~611V!n'J'J:WV!~e:J'\J ')~ bt.J'11'1.1v1'1'W 
Q..l 1 '\J " 

~'W 'l 1~fj nvl'1 tJ e:J~1-:~ hn~ 1mnv~'ill'J t.1.nLJ~mruVJ'W v~rn~-:~'lll:w 1'1~61 nl'l1vl''il~ b ~'W11ii m'J"tl'\J 1 'Ww'W~ 

'Alahabad safeda' mnn1lww5 "bl'U'W~Vle:J-:1" bb611'1-:Jlt~'t.~'Wll~-:Jbb:W''il~"tl'\J61111 'WLJ~mru~61-:~n1l 
' " 

Lbvirn~:w 61l:Wl1fl1 'W m'JL U'W61l'Jvll'We.J'W:w~ 8611~nhibL~ n\9il-:~ n'WL~ t.J vt~e:J n~T"J €l ni!tJwd-:~1lLJ~:wl ruVJ 
'" 

'We:J~ rn~-:Jvt:wl'lvi1vl'OJl n61l'J~ n\711 mJ ~-:~ ww5 "bb u'U~Vlm" iiLJ1~~V16.n1Yl1 'Wm'Jb U'W6111vll'We.J'W:w~ 
' '" 

Vlf1W'WB'I"lUlliil"111n ~ bA (J;j n'U bb\9iiiLJ'J ~ ~VlB.fll"tlV!~e:JA1l:W~l:Wl'JC11 'W f11'J b U'W61l'Jvll'W e:J'W:W~B61'J~vi 
~ 9 , 'U 

bbVJn\9ll-:~n'W Ll'lCJ'il~b~'Wll vi'W5 'G097' bb~~W'WB 'Alahabad safeda' 1~n'ilm'J:Wnl'JbU'W61l'Jvl1'W 
' ' 

'illne.J~ m'JVll'l~ v-:~~1vl'LL611'1-:J 1 ~b ~'Wll LL:W'LJ~mruLLA 1 1Vi'W e.JCJ~~61nl'l1vl'OJln 1 mJ~-:~iifil1n~bACJ-:Jn'W 

Lbvi 'tJ 1 ~ ~VlB .fll"r"l1 'W m 1 b tJ 'W~l 1 ~ 1 'W e:J'W:W~ B611~iiAll:W Lb~ n \9i l'ln'W:w 1n 'il~ b i1'W'JJ LJ~:w 1 tLJbb61 ~ 
'" 

1 bml~~vtl n'ilm1:w m1b tJ'W~11~1'Ue.J'W:w618611~viu1m 1m 'Wn11Vll'l~v-:rd~-:~ hJb .Wt.~'l"tle.J\9i v'U n n~mvi 
'" '6.J 

bnl'l~'W'U v-:~ 1;111 61 nl'l~1~ 'illncJ ~ -1 v 1 'ilth15 m1'th~ biJ'W bb u u ~'W 1 :w11 .ffPi mn L ~:w b~:w L -d'W 2,2-

diphenyl-1-picrylhydrazyl (DPPH) bb61~ oxygen radical absorption capacity (ORAC) bU'W 

~'W., ( m11'!~ 3) Lb611'l-:~1 ~b ~'Wl1cJ~'ln~:w~'WB~'Wbiie:J'l b U'WB nn~:wwd'l~ii~ m~ru~Lvl'WVll'lv11'W 
I " , , 

u~m nJbb~ ~ n 'il n 'J'J:W'11 eJ;j 611'Jvll'W tl'W:W~ a 611~ 1 'W 1 '\J ~'IJ'W t;)1ii f111bflU11'\J 11 :W~'W B~'Wbiiv'l\9i1-:~., 'I"' , I 

L vt~1i11 'WLJ~:w 1 ru~ :w1 n"tl eJ b 11 t1 1 'il f\ 'W"tl'\J fl11:Wvt~ 1 nvt~ 1 CJ'U v '!'tJ~:w1 ruYl'W t~i'l FJ.fl-:~vt:w 1'1 LL~ ~ 
A ru61:wu~ n1 1 b U'W6111 vll'W e:J'W:W~ 8 61 1~ 1v1 ;'lcJ~-:~ n~:w~'W Lii t1 -:~11 U1'il~ L U'W fj n n~:wvt~ '1~611:W11f.lU1 

, , 'U 'I " 

w'Wqm1:wm 1 .fftb~ Lt.J'll'W1 'Wnl'J~I'lJ'W l611t.J'Wwfl vtlJj ~ilnu-ruLJ1'1'W'Wqvi' e:J'Im'J 1v1 b -d'W 611t.J'W'Wqviii 

u~m ru611161'1 fl ru bbm:: n'il m1:w m 1 b U'W611'Jvl1'W t~'W:w~ 8611~61'11 '1..!611161 nl'l'Ut~\11 u L u'UJi''W 
v '"' ~ 

QJ QJ i-f """ I c;:., '"' 

reducing antioxidant power (FRAP) tni"'t.Jvt"'nf11';l61111Pl1'WeJ'W:W"'eJ61'J~mt.JVIBV'lm"'n~·HJ'W 
'" 



.: 
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(Benzie and Strain, 1996) V'I'Ul1 'IJ~:mruYlutJ~fl~'lVI:tJV~ bbm~'IJ~:w1rubbfl hVium.Jv1~'lVI:tJV1'1J€J'l 
e.J ~'lVlfl~1CJ'v~'tnH1n'<ll m~:wnTH tJu~1~~1'Ue:J'U:tJG1B~~::: bltn nvi 1'lnu e:J~1 'liiuCJ ~1ri'ru~'l LV~ CJ '<ll~ t. ~ui1ii 

il; q , 'U u 

A1BtJ'l~VIl1"l 39.39- 82.08 bbG'l~ 5.85 - 13.70 1:wlfl~l:wG1LV1~€Jn6illiie:J 100 n{ml1VIUf1Ml 
" 

vnmhvl'u ( l'll~l'l~ 3) e.l~'l'Wu5 "fli:1:tJ~1~~Vlm" bb~V~'ln'<llm~:wfl11bU'U~1~~1'UB'U:tJG1B~~~~~'~~'l 
q q 'V 'U 

1 'UYl'UB€1Avr"JVI:tJVI bbfl~bbfll 1Vi'UBCJv1~'l'VI:tJVI bb~V~'l1 "v1t.~'Ul1~1~~nV~1 'Ue.l~'l'<\Jlf1~1CJ'W'U5diiflru~:tJ'IJ~ 
' ' 

~m u nl~b uubb VI~ ;j'1Je:J'l~1~v1luBu:w6'l E)~~::: ~, ~ e:1 1 i~1VI~um'J'IJ~u'IJ~'l~u5viv 1 u uvn'<\J1nde.JG'lir'l 
q 'U , 'I 

Vlli"l~~~'~ B CJ 1 u n ~:w~u1.ii eJ "l li'ICJiifl ru.n1'V'l m ~ fu'IJ~~Vll'U~I'I1~~,r n bbliiii.Um~ub~B"l'll B'l ~l 1~1ri'ru 
'U 'I ~ IV 

1 u 1 u vl'"lJum'<llbU'U 1 u1vi'~'<ll::: 1.U'Wu5vl''ln~Tnuut.t.VIci'l'1J€l'l~11~hue:Ju:w6'lB~1:; bbG1~ 1 i'IJ~~ LCJ'1ltJ:U1n 
' , 'U 

?~l'H'I nl'l'lJ eN 1 u bb VJ'Um~{u'IJ'l:::V11'Ue.Ji:1~V~ 61'1VIfu~u5~'V'l'U n'<ll m~:w n11 1. U'U~11vl1'U B'U:W G1 B~~ ~t.de:J 
' '" 

Vli'I~Bu v1-w15 FRAP r1 B'UoU1"l~lvr"Ju~:w1ruYlu e:J~ fl~'l'VI:wV~ bbG'l~'IJ~:w1rubbfl hViuBCJ v1~'lVI:wV~ 1vi' t.bri 

~u5 'Hono Kono Pink' b tJu~u5~fu'IJ~~V11'UC-JG1~1'1 bb6'l~t!1b oU1:W1:U1f1U'J:;bVJl'l~VIfllim:W~fl1 
'I ~ ::, , cCI 

b ~ B \l "<\] l fl n "<\] m~:w fll ~ b Du ~l ~r;; 1'U B'U:tJ G1 B (;1';j~~~ 1~'11~ b Vlm~61'1vtf'U b tl'Ubb Vlci'l'W'Uum'J:W b ~ B fll';j 
' " ' 

~~u1~u61 Vl~~iiflruii1:w0~ n1~t. uu?l1~~1ue:Ju:w6'l B?l'J:;~?J\l1v1 
'I q 'I \1 'U 

~'UB "bvi'U~'UI'I1" 'V'l'U'IJ~mruml'lbbB?lfiBUnG1-l~?IV~ (285.09 iJG'l~nf:wmV~bbB?lflvUnliiB 100 n{:w 
' " ' 

tl1VIUfl~l'l) ~'l?IBV~fi~€J\lfl'U~1CJ\l1'U'1J€l'l Thai pong et al. (2006) ~'V-l'U'IJ~:w1ruml'lbbBG1fle:run 1 utl1 

rruc.~m.Jf\l'Wuq 'Allahabad safeda' 'Fan retief' t.ba:; 'Ruby supreme' 8~1:;vd1-l 17 4.20 -
.., 

396.70 iJa~nf:wn'JvlbbB?lfi8Ufl/ 100 nf:tJ1J1VIUfl?!Vl LLa:;iirh?l'ln1111CJ'l1'U'1Jtl'l :U11~'U5 LL(l:; 
" ' 

flru~ (2543) ~'V'l'U'he.l~\lii'IJ~mrumV~bbB?lfiBUmvhnu 104- 126 iJa~nf:wmvmB?lfle:Junlii€1 100 

n{:tJtllVIUfl?ll'l bdBYl"<\ll1rulAn't:fru~'llm~bde:Jc.~a'l:;wil\l~bbV~\l b'!i'U .Wu5 ":ffumdmLV~\l" bbfl~ "1~ 
' 

bbVI'l" n'U~'1J11 L"li'U .Wu5 "b~'U~'Um" '<ll~'V'l'Ul1U~l..l1rumV~bLB?lfiBUf1 1 'Ue.l~'loW'Ufi~ijb .Q'8~'1J11:Un:u~ 
' ' 

ii'IJ~mrumV~Lb€J?lfiBUf1?l\lfll1oW'U5~iit.dtJ~bbV~'l (Luximon-Ramma et ol., 2003) ;'lii18VIfi~€J'I 
" ' 

nm1'Ul~CJ'1JB'l "<\!1'JoWu5 bba:;flru~ (2543) ~Yl'Ui1c.J~.:~bd8~'1J11ii'IJ~:w1rumV~bb€J~fi€JUn?l'ln11.Wu6 
' 'U ' 

~iit.d€J~bbl'l'l'IJ"J~:w1ru 20 iJG'l~nf:tJmV~bbtJ~fle:Jumi€1 100 n{:wtl1VIUn?IV~ ~.:~,!uun'1Jfu'IJ"J.:~<Wu6 , , 
m:u 1-ff~ n~ru~~ 1. dB 1. uu ~'llih ,j' v'l~'U 1 u fl11AV~b~€J na nc.~~:tJ~ii'IJ~:w1 rumV~LL€J~fi€JUf1~-lVI~B~11vi' 

" " 
e.l~.:~~u6 "nl..l'<ll" "1~bbV~.:J" bt,a:; 'Patillo' bUu.Wu6~Yl'UU~:tJ1rumV~LbB?lfi8Uflrl€l'U-ff1-l~1LV~CJiiri1 

' " , 
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.., ' ' 

e:JU'J~vd1~ 25.63 - 38.77 :n~~n-r:wm~meJ?lAvDnvia 100 n-rm1lVI'Un?l~ :S~ljroil~?hn1Tnt.Jnu 
" 

'Ue:J~ Kubola et a/. (2011) ~vhm'JU'J~L:DutJ~:wlrum~LLB?lAvun1uJ'lr~\.~e.J~~~~~'ULiJeJ~'UeJ~ 

'LJ'J ~L 'V1~1vm LLYi~u5~ubi1e:J.:JB n?llt.n,ifu5Vl~.:J~Hl1 'Unl'J'Vl~(;leJ~A~.:Jd fieJ ~u5 "~un'\.J'Jl~'U" vru 
' ' ' " ' 

u~mrumV1LLeJ?lAe:J1Jn~-Jnll~'U~Y1ubiJ-u.:J~'U1 fie:J ljrohb'vhnu 113.37 iJ~~n1:wmV1bbe.J?IAeJUn~eJ 

1 o o n -r:w J l'Vlu n ?l V1 ti' 'U LL ?l V1-:J1 VI L ~u 11~ ~ .:~ nr;l :w~u Lilv.:~ iJA11:W Vl {;11 n Vl{;l1 t.J'U a.:~'\.J~:w1ru n ".i ~ 
' 

:!J(;J~n-r:wmV1LLn~AvieJ 100 n-r:wJlVlUn?lV1 (\ill'Jl~~ 5) ~.:Je.J~nl".i'V1V1{;le:J.:l~1Ji'~ln1Tnt.J.:Jl'U'Ue.J~ 

Ji menez-Escrig et a/. (200 1) ~~u'\.J~mruYJue:J~AvY~VI:WV11 'UJ1~'U~f.:JL vhnu 2.63 iJ(;l~n1:wmV1 
LLn~Avie:J 100 n-r:wJ'1V11ln?l~ LL{;l~ Thaipong et a/. (2006) vi~utJ~mruYJuv~mf.:~VI:WV1e:J~ 

'J~VIll.:J 170.00- 344.90 :n~~n-r:wmV1LLn~Avia 100 n-r:wJ1Vlun?iV1 mh.:~bni?11:W'o\l~L~'U1lml:w 

LL 'l.J".i'\.J".i1'U'Ue:J.:J'\.J~mruYluv~AvY~VI:wV1vi~u 1 'U?l1".i?ln~e.J(;l~~.:~vY.:~ 8 ~u5 ljr-hueJt.J LL?lV1'11 VIL~u1l?llt.J 
' 

~w5L V1~1llm'o\l L U'UI?i'l LL'Vl'U'U e:J'ILL VI~.:JYl'U a~AvihJ~LTn 1 um".i'tll:wl1 .Unu 1m.:~ m".iu-ru'\.J".i.:J~u5~f'~ 
' ' ' 

u~m ruYlue:J~AvY.:~Vl:wV1vilJI'o\lln nl'J'V1V1ml.:JA~.:~d 'V'I'Ull ljrohut~t.Jn1le.J{;l h1"tliiV1~'U'VImt.J"tliJV1 L -du 

~~u (178 :D{;l~n-r:wmV1LLn~Aviv 100 n-r:wJ1VIUn?l~) lJ.:JAV1 (249 iJ(;l~n-r:wm~LLn~A~v 100 n-r:w 
' " .., 

'l11V1Um1V1) L.:Jl~ (896 :D{;l~n-r:wmV1LLn~A~v 100 n-r:w'l11VI'ITn?lV1) LL{;l~:W~'Ul:W (1344 ij{;l~nf:wm~ 

LLn~Aviv 100 n-r:wJlVItTn?l~) LtJ'U~'U (Maisuthisakul eta/., 2007) LL?l~.:J1VIL~'Ul1~{.:Jm'o\lLtJ'U 

e.J~ 1~~~WJ'U11 VJL U'Ue.J(;l1~~ljtJ~:wlruYl'UeJ~AvY.:JVl:WV11Ji'~.:Jn1le.J(;l1~"tliJ~~'U 11J1 t.Jln LLYint!.:J?ll:WTH1 

v'h 1Jl L ~ e:J'I'o\llnt! .:Jil'Ul.:J ?ll t.J~'U5~lj'IJ~:wlruYlueJ~ AvY'IVI:W (;l?l.:Jvl.:Jffi~nr;i111 'IJ LL~l 
. ~ ~-· . 

tJ~mruLLA 1 'JVi'Ue:Jt.JvlvY.:JVI:W(;l~U'J~ LiJ'U'o\ll f1e.J(;l ~f.:J~'U~Yll.:J 1 'V'I'Ul1 VJf1~'U~lj'IJ~:W1ruLLA 1 1Vi 

'Uelt.JvlvY.:JVI:W(;lbb\ilnvl1.:Jn'U'Vll.:J?l~~ n~11fie1 ~{'IvY'! 8 ~'U5 'V'I'UU~:W1t1JLLAhVi'Uvt.J~vY\lVl:W~eJ~ , " 
'J"~VIll.:J 0.01 - 0.18 :D{;l~n-r:wvie:J 100 n-r:wJ'1V1'1Tn?l~ (1?1111-:J~ 5) ljroh~1nl1".i1t.J.:J1'U'lleJ'I Kim 

eta/. (2007) 'V'I'UU~mruL'U~1LLAhVi'U1'U~f'lu~:w1ru 0.25 :D{;l~n-r:wvia 100 n1':wJ'1wJn?J(;l bb{;l~lj 

rh~.:~n11e.J(;l1~~'U1 Bn'VImt.J"tloU~ L'li'U LLB'IJLD{;l ~'U~ 'Fuji' (0.03 ± 0.01) iJ"~n1:wvieJ 100 nf:w 

J'Tvtt:!n?l~) 'Granny Smith' (0.026 ± 0.005 iJ"~n1:wviv 100 n1:wJ'1VILTn?l~) (Charoensiri et 

a/., 2009) lJ'IAV1 (0.16 :D{;l~n1:w{;]a 100 n1:wJ'1VI11n?l(;l) (Holden et al., 1999) L'l1~ (0.02 • 
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.., 
100 n~:w·thvn:!n61~) (Holden et a/., 1999; Setiawan et a/., 2001) :W~61:.::ne:J (2.28-4.40 

" 
i]£;1/;ln~:w\9ie:~ 100 n~mhvn.:ln611'1 (Tee and Lim, 1991; Holden eta/., 1999; Setiawan eta/., 

2001) OJln~ n~ll:WT~~L ~'W 1Jlllnl'JW\ilJ'W1f.J~~~£h.J~mruLLA1 'JVi'WeJCJvl61~~l:Wl'~H1Vll 1v') Lb~e:mr~~ 
" 

WI e1~1111 LL V1~~w'W5nll:W'll e1 ~r~~~~ihJ~mruLLA 1 'JViu-ewv-1~~ rieJtJL Ylml1m1-1J L U'W'V~ e:~ LL~wwh1lvt~u m'J 
' " . 

~~\ilJ'WlW'W51 V!~l?ie:~ hJ 
' 

'ill nm'J'I.h~LiJ'Wih m'i:w m'JLU'W~1'JM1'We:J'W:Wi;1B~'J~~:m 'W~1'Ji.'1tll'le.J61e-1~~~~ 8 wtJ5 l'i'lCJ 
'" ' 

i5 ABTS 11'lmUum'Jl~Al1:W~1:l.J1'Jfl1tJm'J'VleJn~e:J'W:W61B~'i~LeruViveJ~ (ABTS*+) V!~eJ 2,2'-
'" 

azinobis (3-ethylbenzothiazoline-6-sulfonic acid) radical ~~iJ~L~t.JTt.i'WJ1b~'W1~fllnl'J 
~Vl n~'WLL61 ~61 ~61 Vl~Al1:WtJl1 A~'W 7 34 'Wl1 'WL:WI'l'J Ldm~:W61l'Jv'll'We:Jtl:Wi;1B~'J~i;l ~ LLJ"'il~Vh 1 ~lJ~i;l(ili;l~ 
'tl 1J l 'l'\J 

LLi;l~ 49.54-80.41 1:w1m1:w"lfi'Vl'JeJn'IJI?ieJ 100 n~:wJlV!Un6'11'1 \911:W~l~1J (1'11'J1~~ 6) ~~bb\9lnl?i1~ 

"<~llmlt.J~l'W'lJeJ~ Thaipong eta/. (2005) ~~1Jile.J~~LLI?ii;l:.::WtJ~iJA11:W61l:wl'Jfi1'Wm'JLU'Wi.'11'JM1'W 

eJ'W:W i;1 ~ i;'l'j~ LL\91 nvil ~ nu mh~ 1 'Jtl mmnne.Ji;lnl'J'Vll'l(;l eJ~ 66611'1~ 1 ~L ~'Wl1 fl"'il n'J'J:Wnl'J L U'W~1'JMl'W 
'" 

~ 1.'1'i~~~uiJ m1:w 1n ~LA CJ ~ ntJ mh-1 fi e:1 "'il1 nm'Jth~LiJwJ~:w1 rufJtJ e:J~A~~V!:WI'l"lm~J 1 ~'We-1~ \l ~ui 1 

LLI?i" ~~w5iJ'I..l~mru 1~LLI'l nl?i1\l n'W ( m'J1~~ 5) ~~m'il ~~e..~" 1 ~n'il m'J:Wn1'Jb U'W6'11'J v11'We:J'W:Wi;1Bi.'1'J~ 
' ' " 

1~Lb\91 n 1?11\l nu h.JI'11 t.1 LL\911 'W'1Jru~~Lde:J~"'il1 'Jt1.n'l..l~:w1ru LLA 1 'JVitJ eJ t!l11ml'u~ui1 bLI?i" ~~u5ihJ~mru 
' 

Reducino Antioxidant Power (FRAP) "i1'lbU'Wn1'JLb6'11'l~f111:W~1:W1'Jfi'1JeJ~6'11'Jv11'WeJ'I.J:Wi;1B6'1'J~ 1 'W 
:. ''IJ 

m'i~unu Fe(TPTZJ/+ ~\l ferrous ion d~eJi1LU'W6'11'JA~\91~~6'1~~m~~'Wn1'JLnVJ'I..iijn~c.neJeJn~ 
LVJitJ ~ui 1 'l..l~mruVltJ eJ~A~\lV!:WVJ bba~tJ~:w1ruLbA hVi'W eJtJvl~~V!:WV1'1Je:J~c.l~~'Vln~tJ5hHjA11:W • • 

t.l'J~~'V15.rn~ 1n~bACJ'ln'W 1V1t!~ui1ilfi1Lo~mvhnu 295.70-594.50 LLi;l~ 41.56-134.86 1:w 1A'J1:w 

mfl 'Vl'Je:Jn'IJI?ie:J 100 n-r:wJlvtUnMl \911:W~1~'U (\911'J1\l~ 6) LL\9ln~1~"il1n'J1CJ~1'W"l.le:J~ Thai pong et 
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4 ~'WB1~bbrl 'Allahabad Safeda' 'Fan Retief' 'Ruby Supreme' bb61~ 'Advanced 
' 

JlM TE/~ FW 

Escrio et oi. (2001) ~'V'IUl1 fl"'iln':l1:l..lf111btl'Ua111'i'1'WB'U:l..I61Ba'l~"1JB'I~h.JB~fl~'IV!:WVI1'U?f1'H1tlVI 
::, '" 

LLJ~ eJflbb61~b dm.J~-:Ja-:J fll1fl"'iln':i1:Wn11b tl'Ua111'i'1'UB'U:W61Ba1~"1JB'Ibbfl1 1Vi'UeJti~~'IV!:WVI1 'Ua11a tlVI 
" '" 

"lJeJ-:Jb LJ~eJflbb61~b d m.J~..:~~-w16 FRAP bbaV~..:~1 Vlb ~'Ul1~1e.l~'I~'UhlV~i1LJ1mruYJ'UeJ~fl:W1fl fhh"'il~:W 
' 

fll1:w?l1m1 f) m':J b U'Ua111'11'UeJ'U:w61 aa1~:w1 n~1 t1 ~..:~t!'U 1 '\.Jf11';j~l'l.J'U1~w5eJ~..:~~:Wa111'11'UeJ'U:w61 
'I 'iJ " q '\J 

a ?11 ~?I'~ 1 'U ~ 'U M eJ 'W n 11 A' VI L~ eJ n'l"l eJ bb~Yi''W TIV!~ eJ n11 ri' VI L~ eJ n 61 n e.J a:w e:n "'il"'il~LJ 1~ LiJ'U L if B ..:~l'i''U"il 1 n 
" ' " ,_, 

LJ1mruYl'We:J ~rrvl -:JVI:WV~nb Yit.J.:~'V'Imb~1 

Ml:W511:l..l"1llil1~ 61'1r'1 ~ ~l?l:W 1 LJ~1t.J?f11'V'I'lfl~Lfli1~61'lrl~V161lt.J"1JUVI "'il1m1t.J.:J1'U'lle:J..:JiJ1t.Jl bfl11~~ 

e:JlVIl':Jbb61~li1'lJ'Wlfll1 (2535) 1ltl'll'Ul11'Ubife:Je.Jt-:J 100 n1:w LJ'J~flBUvl1CJ l\91llJ'U'U2 0.13 

iJ61~n1:w 1MliJ'W'Il 160 D61~n1:w l\>l1lJ'ULB 89 V!tJ1tJa1n61 LLflm~CJ:w 13 iJ61~n1':w 'V'Je:Ja'V'Jv1'a 25 

iJ61~ n1:w fll'H u 1mm\>l 11.6 L LJB~L~'U~ 1 LJ1~'U o. 9 L LJe:J~L~'U~ L"'W 1CJ 6 LLJB~L~'U~ LL61~ hn!'U 

0.1 LLJB~L~'U~ "1lil1n'Vl~ (2551) n~1TJ1e.Jt..:~:Wmmru1t?11iJ'U'Ila..:~n11~:W:w1nti..:~ 4-10 Lvh 'Uvmnnd 
' " . 

c'J-:J:W?fl1~T'rnn h eJ~:W'U b 1 uvJm1'U 1 'V'I1V~Bfl"111i1'U bb61:::b Vl~n ~'lb tl'Ua11~~1b U'U~Bm~U1'Ufl11 

b(;.Jle-.1611 qj?l11 eJ 1VI1 ':J 1 'U~1-:Jfl1CJ 'UB fl"'il 1fl~turl1'Vl1'1e:J1VI11vl1'U~1'1 '1 ~fl~1ll.J1bb~l 1 'U~l'Ufll'Jt:-J~\91 

e.Jt..:~:5'V~ b tl'U~m 1~~ ?f1:l..l11fle:J e:JflVIe:Jflbb61~&iV1e-.~6111flvHHJVl~-:J\J vh 1 Vf:We.J~e.J~\JJU11nfl11flt?161BV1~-:JU fl11 

'Vl11U?ll':J 6f1f1 ru 1 'Ue-.1 61e.l ~.:! 1V~CJ bu'V'11~a111'i'1'U B'U:l..I~Ba':J~~'I b tl'U~'I~"il~"li1tJci..:JLa'1l.lfl11U~1nfle.Jt.:~ 
. - v ·~ 

~'UTI~'UL:W B.:~~:WLJ'1:l..ll ruYJ'U B~fl~.:JVI:WVJ AB'U-iJ1.:~a.:~ ~.:Jt?1ll.JLJ n&i LL~·-nr fl"'il~i1flrum'V'Ie.J~~ 11~ L VI:W1~ 
' " , 

nu fl1)'U~l[lfle.J61 a Vl ~.:I ~e) b U'Ubb 'U1'Vl1-:JV!~.:J1 'Ufl1) 1-ti'Vl1''V'ItJ1fl) 1 VlbflVllJ'l~ 1t~"ll'l1Lb~~L ~l.J:l..l~rl1L Vfnu 
" 

eJ t.:~B nlfl1 tJ 'Wan "ill nd "il ~ L ~'Ul1LL 'U1'Vl1-:J fl1'lvll'l.J'U 1e.Jt .:1?11 tlvl'UTIL V!~~:Wa1'll'i'1'UB'U:W61Ba'l~?f.:~ 
, , 'U '\1 

a 1l.l 11 trvh 11?l L ~ e:J .:~ "il1 n LJ'1:w1 ru?f1'l~ 1'W e:J'U l.l~ aa1~~'V'I u 1 'U 1 u LL~ ~ e.J 61 eJ t.:~:W fl11:W LL LJ 'lll 11'\.J 
' " 

t-J61'llv..:~..:~1'Ui -oJ t.J~'Udv'h 1 m~-ilv:w~~'U ;i1'U"1lv.:~n"il nn:wa1'l~1'U v'UlJ~Ba1t"il1 n 1 u LL~~t-J~ 
'U .... ,..., 

e.J~.:~ 'Uvn"il1fl"il~'l111 LJ1 m 'Un1'l'lJ1'uLJ'l.:J~'U15LL"'1 .:!1'Ui..Jt~~'U.Q~..:~'I111 u~vtJBVJL 'Ufl1'lPin~1?11'lvl1'U 
' ' 
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6.1 u~mrum~mtl?!fltlU n u~mruYl'UtJ~fi~'IVll.J(?) LL~~u~mruLLfl1 'jVhJtJ(J~~'IVll.J(?) 1 'W?I1'j 

?tnV11ueJ~.:~i1ri1tJ~'J~v!ll.:~ 37.46-93.85 iifl~n1'l.lmV1Lbe:J?!fle:JUn~v 100 n1'l.lJ1VJLJn?!V1 7.97-
" " " 

17.59 ii~~n1'l.lLbn~f'l~tJ 100 nfm11VltJn?!l?l bbfl~ 0.15-1.27 iifl~n1'l.lvitJ 100 nfmhvtt!n?~V1 

Vll:W6h?l'u 

6.2 u~l.l1ruml?lbbtJ?!fltJUn 'l.HmruYl'Wv~fi~'IVll.JV1 bb~~U~l.l1illbbfl hvhJtJtJ~~'IVll.JV1 1 'W?I1'J 

?~nV1e-JfteJ~-:JiJfi1e:J~'J~v!l1.:~ 25.63-113.37 iifl~nfl.lmV1LLe:J?!f'le:JUn~e:J 100 nfl.JJ1Vlt!n?~~n 0.30-
" .., " 

0.90 iifl~nfmbn~f'lvie:J 100 nfl.l111VltJn?~~n bb~~ 0.01-0.18 iifl~nfl.lvie:J 100 nfl.lt1'1VltJmiV1 

6.5 hj~u?~VJ61m~''U5'j~VJ1l.:~'l.l~l.llruYl'We:J~fi~'~Vll.lV1 bbfl1 'jvh.mt~~~'~Vll.JV1 bb~~n~m'jl.Jnl'j 

b'U'W?I1'jvlTUe:J'Wl.JflB?!'j~vl--w15 ABTS bbft~ FRAP 
'" 



Lni'lru 'i~:O-:~rh-:~?1. 2546. m~~l'l'il1LL \.Jn 1:Wc..~a. L:SCJ~hnJ: fl1fl1"111oW'Il~1'U flru~Lfl'11l'l'if'11~vri • 
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