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Abstract 

In vitro study on effect of different lig ht intensities (833, 1250, 2170 and 2736 Lux; 16 

hours/day) on the g rowth and antioxidant activ ity of brami (Bacopa monnieri) were conducted in MS 

media . After 6 weeks , the results showed that the best growth of fresh weight 11 3.33±27.28 

mg/plant (p<0.05) was found in the highest light intensity of 2736 Lux. An tioxidant activities were 
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significant (p<005) difference in tota l flavonoids content (TFC) whereas OPPH scavenging activity 

and total phenolic compounds (TPC) had no statis tic difference (p>005). 

In vitro study on effect of four different photoperiods (8/16, 12/12, 16/8, and 24/0 h 

light/dark) on the growth and antioxidant activity of bram i (8acopa monnieri) were conducted in MS 

media. After 6 weeks, the resu lts showed that the plants had the best growth with fresh weig ht 

106.33±12.33 and130.66±22.66 mg/plant in the 16/8 and 24/0 h li ght/dark. Ant ioxidant activ ities 

were significant (p< 0.05) difference in total phenol ic compounds (TPC) whereas OPPH scavenging 

activity and tota l flavonoids content (TFC) had no s tatistic d ifference (p>0.05). 

In vitro study on effec t of five different sugar concentrations in MS media (0, 1, 2, 3, 4, 5, 6 

and 7 % w/v) on the growth and antioxidant activity of brami (8acopa monnieri) were conducted. 

After 6 weeks, the results showed that the plants had the highest number of shoot and leaf in the 

group of 3% w/v sugar in MS media w ith the number of shoots 1.80±0.11 shoots/plant and 

17.40±0.66 leaves/p lant. Antioxidant activities were no significant difference in tota l phenolic 

compounds (TPC), OPPH scavenging activity and tota l flavonoids content (TFC) (p> 0.05). 

Keywords: Aquatic plant, sugar, light intensities , photoperiods, 8acopa monnieri, in vitro 
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.d o 

'lJ'Vl'Vl 'lJ'Vl'W1 

~d:W~ Vl1'El 8acopa monnieri bthJeJn~\.lih'W~'V1'lJ1~i'dhlhJ lh~b'Vl~hltJl(9)tJiJ~'Wfllb~(9) 
1'Wb 'WJJlmb~~~'Wb~tJ btl'W~on l,'1~b~'W,fll,'1~b~'W'lJ n on'El'lJ~'W1'W~~-'Wbb'U~ b-n'W"lJ'fl'lJ l,'1 d~tfl ~m.'J'ru~~ 1 ~'W 
1VlbU 'El'd'lJtfl hJiJ"lJ'W bi'EltJ'Vl'El (9) 1JJ (911:W~/'Wbb~ ~ontJ'El (9)~'W 1'lJ b tI'W1 'lJ b~m d'Ll1"JJ V'1 'El'W~1'ltJ1'd lVi1'W1 'lJ bbVi1 'lJ 

~ ~ ~ 

JJ~ltJ1'lJ n~l'l:w'Wn~:w "lJ'El'lJ 1'lJ b1-tJ'lJ bb(91n"'11 n~l ~'Wbb'lJ'lJ(91d'ln'W ~1:W 'El'fl m 11'W (9)'El m~m 'El'Eln (911:W"1l 'El n 

1'lJn~'lJ(9)'Eln~"lJl'dVl1'El~Vi1dl:W'Ei'El'W (91'El'Wl01'W~(9)n'Wbtl'WVI~'El(9)(91'El'WJJ~lmbtJmtl'W 5 n~'lJ bnMrK'd~iJ 4 
~ 

Vi1ru~, 2550 bb~~ Ruangdej and Laohavisuti, 2011) JJd~n'El'lJn'lJdltJ'll'Wnld'Vl(9)~'El'l 

1 'Wnldb ~l~bitJ'lb1l'El b~'El~onbbl,'1'liJVi1'dl:W~l blJ'Wl9l'El nldb"'11b1J b~'lJ l(91"lJ'fl'l~'W'Ei'El'W ~on~'l~on bbl9l~ ~ 

on ~(9)"'1 ~iJ ml:W ~'El'l nl dbbl,'1'l bb~:; Vi1'dl:W b~:w bbl,'1'l~ bb(91 n 19l 1'l n'Wr91'ltY'W Vi1'dl:W b~:w bbl,'1'l ~ '1 iJ'lJ'Vl 'lJ 1 'Vl ~ 1 f1 b1J 1 'W 
, " , 

nldi'l b01d1~1.fbbl,'1'l bb~~nl dbJJ~tJ'WbbJJ~ 'ldJJ il'lVl1'Elnld~I?J.J'W1"lJ'El'l b~hb~'El d'd:W 1JJ~'l d~tJ~b'd ~11~ bbl,'1'l
'IJ 

~'El d~tJ~b'd~1'Wl'W"lJ'El'lbbl,'1'l1'Wbbl9l~~i'W ~'ld~tJ~b'd ~11~ bbl,'1'l1'Wbbl9l~ ~i'W"'1 ~bb(91 n 19l1'l n'W1JJ (911:W ~ ~nl~ 

bb ~ ~ Vi 'El '1 ~ 'W 1(9) tJ i'd 1 JJ d ~ tJ ~ b'd ~ 11~ bb l,'1 'l "'1 ~ iJ ~ 'Vl fi ~ ~ 19l 'El n 1 db IGJ1 b1J b~ 'lJ 1(91 ~ 1 'W ~ 1 ~ 'W bb ~ ~ n 1 d 

b"'11rub~'lJ l(91 ~l'W~'lJ~'Wfi 'W'El nlGJ 1 nt1 1 'Wnldb ~l~b~"tJ'l bll'El b~'Eltfl (911~"1IlVi1dl,'1btl'W'6'i'd'WJJd~n'El'lJ~~1f1ru 
QI q 'l..I QI 

i.I • I I 9/ 

ii 'El tJ bb ~ ~iJill:w 1 bklJ.lJ 'El'l Vi11 f'lJ'El'W1(9) 'El 'El n 1"11 (9)~ 1 n(9) ~ 'W'6'i 'd 'W ~'W~ d:w:vliJ ~ b~ m bij'El is:w b ~ 1 ~ b~ tJ'l ~n 

l,'1 ru b~tJ Vi1~'ElldVl~';lJJ1 'Wnldb~l~b~"tJ'l vn1~~d:W~ bVI~lt1~'El'l'Ell ~tJ bbVl~'l~i'l'l l'WlGJl nJlltJ'W'El n n 1 d " ., 

Vi1'dl:W b~:W~'W"lJ'El'ltfl(911~"1IlVi1dl,'11'Wd~r91'lJ~ iJ Vi1'dl :W bVI:Wl~l,'1:W 19l'Elnl db"'11ru ., b~'lJ l(91 bb~ ~n ldl,'1~l,'1:W l,'11 d~ 1'W 
~ 

'/~ 'V a:. Q./ Q./ .:::S: a:. Q,..:::;::,I c::l ~ V <l/ 'V 

'El'W:W~'fll,'1 d~"lJ'El'l (91'W~ d:W:W (9)'l 'W 'W nld~ n'l.'J'1 b'Vl01 'W Vi1 'd fj nl d'Vl bntJ 'd"lJ 'El 'l n 'lJ l,'1Jll~ bb'd (9) ~ 'El:W l,'11 d01 'd'lJ Vi1:W 
q 'IJ q 

nldb"'11ru b~ 'lJ l(91 bb~~on~(9),fl(911~1'Wl,'1 (91d'EllV11d~ bVI:Wl ~l,'1:W l(9)tJ~fi nldb~ 1 ~ b1l'El b~ 'El1~1~ill:w 1 ru:Wl n 
., 'IJ 

" , , 
~'W bb~~1~ e.J~ e.J~(91:vll,'1:W'lJdrubb~'lbbd'l d'd:W~'liJl,'11d~1'W'fl'W:W~~l,'1 d~1'W~'WV1 d:W~ l,'1'l ~'l"'1 ~-n'dtJ~ (9) nl dH 

OJ q 'l.I 9J 

I it I 9..r 

l,'11 dbVi1iJ Vl1'El tJ lJJ n~lh 'W~b~'El nl dlj 'El'l n'Wbb~~fm~n ldVi11'W i (91'5-w 1 bb~ ~ b~ :WJl~~:W now1~ i (91'1'-Wl bb~ ~ OJ ~ q 

'i/ i.I 'V I i.I 

JJ~'El (9)JltJ 19l'El ~b~tJ'li(91'rtn bb~~~'lJ1 'i:Jl Vi1 d'd:W~'ltT'lb~:w:w~ V'11"lJ'El'lfjdnlGJ~ddruHi-wl~n~'dtJ 
'l.I cu qJ "I 
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~1~~'U,",'Jl:Wb~:Wbb~'l~bbl?lnl7il'ln'W 4 d~r?1'U 

1.1 . 2 b~'El Anij'l ~~']J'El'ld~tJ ~ b'J'i:'n1~ bb~'lI7i'Eln1 db91bkJ b~'Ubl?l bb~ ~ Anij'l m:Wl ru~l d~ l'W 

, ", 
1 .1 .3 bY1'el Anij'l ,",'Jl:W b~:W~'W']J'el'l~ 11?l1~"lIb,",d~Y1 ~ ~~I7i'Eln1db91ru b~'U b l?lbb~~m:Wl ru~ld 

2..t =>. i.I =>. c:::i " aI " 
~ 

.:::9, 
~ 

1?l1'W'El'W:W~'el~d~']J'El'lI?l'W'\Ald:W:W91n n1db'\All~b~tJ'l b'W'elbtJ'el 
q 0" 
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2. 1 bb~'l 

bb~'1 b1:h,!iJ'"l~tJ~iJ e,)~ ~'elm db1OJ1b1! b~U t(?l bb~~vr['9l,l'\,11 n1J''lI'el'l~ "ll b~ J1~bb~'1 b1:h,j11'"l rortJ ~1 ~b1! 

1'tm1 J'~~1'1'eJ1 't11J''\..i1''elmJ'-5'1 b AJ'l~~bb~'1'l1'el'l~"ll t(9ltJiJ A~'elh:Y~ ~~b{j'Wi7l'dfu bb~'1hJH b{j'W~ i'l'll 'W1 'W 
, ~ 

n1Jb1J~ tJ 'W A 1 fu 'el'W1(9l'el'el n 1"] ~bb~ ~U1 b{j'WA1 HU1m(9l J'(?I bb~ ~'el 'el n~ b'"l 'W A'd1J.J b~ J.J'lI 'el'l bb'M ( Li g ht 
V I I iI I 

Intensity) ~'el mJ.J1ruv1'1't1J.J(9lYJY1"ll1~fu ~'1A'J1J.Jb~J.J'lI'el'lbb~'1"'1~bb(?ln~1'1n'W(?I1J.J~'WYJ b'd~l ~~n1~ 

~'Vlfi~ ~'11 'el'l A'd 1 J.J b~J.J '11 'el'l bb~ 'I ~ 'el n1 J'b"'11 b1! b~ lJ t(?l·jj'el'l~ "ll ~ 'el A'd 1 J.J b~ J.J 'lI'el 'l bb~ '1~ b't1 J.J 1 ~~J.J t(9l tJ ~ iJ 

11'"lrortJ~'W 1 b't1J.J1~~J.Jbb~~mJ''t11tJ1'"l b{j'Wun ~ J'~~u A'd1J.Jb~J.J'lI'el'lbb~'1~ b't1J.J1~~J.J1Yi'el~"ll bblYi~~"llt!(9l"'l~ 

bb(?ln ~1'1 n'W1u A'd1J.J b~ J.J'lI 'el'l bb~'1~ ~1 btl'W1u b~'elA'd1J.J b~ J.J'lI 'el'l b b ~'1hhY1 tJ'I~ 'el '"l ~'I111i1iJ'1l(?I J1 n1 J' 

b'"l1b\Jb~U tlYl ~ 1 bb~ ~1 i1 e,)~ e,) ~ 1Yl{i 'eltJ 't11'el e,)~ e,) ~ IYl iJ AruJl1~ ~1 n n11 ~ bb~'1iJ A'J1 J.J b~ J.J ~ 1 '1l(?I J'1 m J' 
~ q 

~lb{j'W~'el mdb'"l1b1! b~Ut(?l'"l~ btl (9l1~{i'eltJ ~"ll '"l ~iJ n1 db"'l1b1! b~U tlYl~1 bb~~iJ eJ~ eJ ~ (?I ~1 't11'el eJ ~eJ ~ (?I iJ 

AruJl1~ ~1 ~'d'WA'd 1 J.J b~J.J'lI'el'lbb~'1~ ~'1 btl'W1U '"l ~Vi 11i1~"llU1'1"llt!(9liJ mJ.J 1 ruA ~'elh~ ~ ~~ (9l ~'1 Vl1'el 
q ~ 


I , 11 v 


A~'eltJ'~~~iJUJ~~'VlfiJl1~ ~1~'1 'elru't1JliJ'lI'el'l1u b ~J.J~'W bb~~tJ'I blj'WeJ~1i1J'~uu '{11t.J 'el tJ ~ (9l n1 Jbu~ tJ'W , " 

2. 2 e.J~"11 'el'l bb ~ 'lv1 ij ~'e:ml 'a b~1-qJ b~'U1(91 

"'I1nmJ''Vl (9l~'el'l'll'el'l Wang et a l. (20 11 ) b~mnUn1db"'l1b1!b~ut(?l'll'el'l(9l'elmtJ'el1Ji1 t(9ltJH ~'W 

~'el'WbtJ 'el1J i1 b~1 ~bitJ'I1'W't1~'el (9l'Vl (9l~'el'li'l 't1 n 't1 ~ 'el f9lt(9l tJ '"l ~iJ -5(9l ~ 'd'Wbb~~A•ruJl1~ '11 'el'l bb~'1~ bblYl n (?I'l'1 n'W 

~'el 100% CCFL ~bb(9l'l (R), 80%R+20%CCFL ~VJ'1 (B) , 70%+30%B, 60%R+40%B, 100% B 

bb~~ CCFL ~'lI1'd (W) t(9ltJiJ PGFL b{j'Wi7l'dA'dU AJ.J (p lant growth fluorescent lamps) ~U~l btJ'el D 
~... q 

i1Jl1tJ1~mdb'"l1b1!b~ut(?l'll'el'l CCFL ~'1 bb~~n'"lnJJ'J.J1Yi1'11 'lI'el'lJ1n~n~1~b"'l1b1db~tlt(?lJl1tJ1~ PGFL 

't11'el't1~ 'el (9lbbUUDJ'J'J.J 1911i'd1U 

'"llnn1J''Vl (9l~'el'l'll'el'l Kim e t al. (2004) t(9ltJn1J'i7l(9ltJ'el(9l'll'el'l(9l'elmUb1!'"lJ.J1R1'WVI~'el(9l'VI(9l~'el'l 
~ 

(10 "ll.J.J) {11J.J1U~nu'W MS basal med ia b~J.J~'dtJ 30 nfJ.J"]tAJ~ b'Vn~b~tJ'Ib{j'Wb'd~l 35 i'WJl1tJ1~ 
~ " 

VJ'1 (RB),LED ~bb(9l'lbb~~ far-red (RFr) , bb~~LED ~VJ'1 far-red (B Fr) ~u~1~'Wn'!hi91'elmub1!'"lJ.J1R 

'"l~b~UtIYlU;~~i91Jl1tI1~ R bb~~ RFr bb~mdb"'l1rub~u tlYl'll'el'l~'1'"l~bUJ1 ~U1'1 bti'el'l"'llnn1J'~ (9l i7l'd J.J1 n. ~ 
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1'W'Vl l '1 ~ d'1 n'W~ I :W I"Y.l1 mn '.l"ll'el'1u~'el'1 bbdnU ~'el'1~ '6'l'el'1 bb'i:'l~U~'el'1~'6'l 1 :W~~fI ~l tJ fI ~'1 n'WbbiJrJ1 m d~ (9l i?l'.l 

"lIm~1 ~'W~~~ 1 nrJ 1 Jl l tJ1~ Rbb'i:'l~8F r 

~lnmd'Vl(9l'i:'l'el'1"lI'el'1 Li et al. (2010) b~'el~d'.l~~'el'U~'i:'l"ll'el'1l(9lb'el(9l (LED) ;'1bll'WbbVl'i'i'1rllbtJ(9l 

bb~'11'Wmdb~1rub~'Ub~"lI'el'1~'Wn~1 (9l'eln WltJb(9ltJ mdi?l(9ld1n'U1b'.l ru~I"l1'el'1 (9l'el n WltJ (10 '1I:1-J) :W1D'i:'l n 
~ ~ 

1\,l MS basal medium b~:W~'.ltJ 0.1 iJ'i:'l~n~:W /~~d 6-benzy- laden ine (8A) bb'i:'l~ 0.5 naphthalene 

acetic acid (NAA) b'V'll~bitJ'l1'WVI'i:'l'el(9l'Vl(9l'i:'l'el'1bll'Wb'.l'i:'l1 45 rJ'W bb'i:'l~l ~i'1bfldl~'thb'6'l'1bllUb'.l'i:'l1 12 

-r'.lb:W'1JlltJ1~"li'.l'1"lI'el'1 bb'6'l'1~bb~nlYll'1n'W ~'el VI~'el(9l Fluorescent (CON),LED ~vrl~b~m (8), ~~:w 

d~VI rj 1'1 ~vr1 njJ ~ bb(9l'1 (8 R=3: 1 ,1 : 1 ,1 :3)bb'i:'l ~~ bb(9l'1~ b~ tJ'.l 'V'I'UrJ 1 SI VI'Wn ~ (9l SIV1 'Wmb~'1 fI'.ll:wtJ 1 '.l 

'i.I I i.f I 

f luorescent fI~'elb~'i:'l~ fI'.lI:WVl\,l11'U fI'.ll:wtJl'.lbn'elbm'el V;\,lVl1'U Dln1'U~ ~~~~(9l1u~\,ln~IVl
~ q 

b'V'll ~bitJ'1JlltJ1~bb'6'l '1 LED ~vrl (~Id1'1~ 3) n~ndd:wlYll'1 1 "lI'el'1d1nSl~I'i:'l~bfl'6'l bbtr'1 SI~I~~ 
'i:'l~'i:'lltJSrll~~~'6'l'1'6'l(9l~ ~'Wn~l~ b'V'll~b~"'tJ'1JlltJ1~ LED ~bb (9l'1 (Jll'V'1~ 3) ~1 n ~'i:'l bVI'i'iltfbb~(9l'11~ b {\\,l'.l'1 

'IJ q 

~\,ln~I~\,lWltJ1UVI'i:'l'el(9l'Vl(9l'i:'l'el'1 

~lnmd'Vl(9l'i:'l'el'1"lI'el'1 Ding et al (2010) b~tJ'.ln'Un1db~1b1!b~'Ub~"lI'el'1(9l'elnb'U~'Wb(9ltJvn~'Wtl'el'W 

"lI'el~(9l'elnb'U ~'Wb'V'll~b~"'tJ'11'WVI'i:'l'el(9l'Vl (9l'i:'l'el'1VI nVl'i:'l'el(9lb(9ltJi'1VI nVl'i:'l'el(9l~~bl n ~d'.l~'6'l'el'U'el~dl ~'.l \,lfl ruJll'V'1 
'IJ q 

"lI'el'1bb~'1~bb ~nlYll'1n\,l ~'el100% CC FL ~bb(9l'1 (R), 80%R+ 20%CC FL ~vrl (8),70%+30%8, 

60%R+40%8,100% 8 bb'i:'l~ CC FL ~"lIl'd (W) b(9ltJ~ PGFL bll\,li?l'dfl'd'U~:W (plant growth 

fluorescent lamps) 'V'I'UrJl ~\,ln~I"l1'el'1 (9l'eln b'U ~ui'1VI:W (9l~~~ n1db~1b1! b~'Ub~'eltJl'1~Dd~~'VlfiJll'V'1 

Jl ltJ1~70%R+8 30% ;'1bll'W'el~dl~'.lUflruJll'V'1"l1'el'1 CCFLs ~~~'6'l(9l. . . 
~'W~:01 bb'i:'l~ flru~ (2553) tJl~~md'Vl(9l'i:'l'el'1:l-JlbmtJ'UbVltJ'Umdb~1b1! b ~'Ub~"lI'el'1V;6JlbblYl"lltJ(9l 

bb'i:'l~m:Wl ruml:l-J b~:W bb~'1~l~~'U d~VlrJl'1V;"ll~1~VI'i:'l'el (9l'Y~'i:'l'el'el bd~ b'1l\,lv1~~d~tJ~b'd ~1 n 1 d~'U bb~'1 bblYl'i:'l ~ 
'IJ 

rJ\,lb'Vhn\,l~'el 8 -r'db:W'1IYl'elrJ\,l bblYl~m:Wlrufl'dl:hlb~:hlbb~'1~~'I'1nu (LU1-LU4) bb'i:'l~'l:n~~n1d'Vl(9l'i:'l'el'1 

"lI'el'1n'i'i'el'1~ 11 (NO) bb'i:'l~n'i:'l''el'1~ 12(SUN) :WlbmtJ'UbVltJ'Uf'd:wnu~'dtJ 'V'I'UrJ1V;"lli'1 3 6JltJ(9l ~D'i:'ln1\,l
'IJ 

4 


I 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



nUI~h..l ~'El'W Alocasia amazonica 'V'lU~ l U'"l9mb'd i?1~'El:hl~l'J r-I'6'1191'Eln"'l n:i':i':hI"lI'El'l~'ll :i'~tI~b'd'6'1 1 1~bb't1 'l 

btl'WVI~'l1'WU"'19t1 ~ 1 ~ru~~i?1~ V'i'dU V'i:hl nl:i''W1?J-J'W 1 'l1'El'l~'ll bi?1t1 ~m11'el[91 n ~''d 'WVu'V'll~'lI'El'l b"] '6'1 ~~U bb~'l 
~ q q 

amazonica Ul~U r-I '6'1"'11 n V'i'd 1 :hIm'd"ll'El'l:i'~tI~b'd '6'1 11~ bb~'l ~ bb[91 n 191 1 'l n'W V'i'd1:h1m 'd ~'Wn~l V'i'd1:h1 til 'd 

:i' l n 91'W'd'Wnn yf'W~ VI'th1u ~lV1'1Jn~i?1 ~lV1'1Jmb~'l bb '6'1~m:hl1ruV'i'6'1'Elb:i'~'6'1~bb'6'1~bbV'i b:i'Yl'W'Eltl~ 
b~:hI ~'WJl 1 tl1~ :i'~tI ~b 'd'6'1 11 ~ bb~'l i'W (8/16 .a-'d b:hl 'l) bb '6'1 ~:i'~tI ~ b'd'6'1 1 ~1~ bb~'l n'6'1 1 'l i'W b'Vll n1J n '6'1 1 'l ~'W 

(1 2/12 .a-'db:hl'l ) Jo et al. (2008) n~1'd~1'EltJ1'lh n[91 1 :h1 1'W'V'li:hl ~'W'El'El'Wb~:hI91'W'd'W'EltJ 1 'l:i''di?1 b~'d~'l~i?1 
• 'lJ q 

2.; I I 2.; 'V I 

1~bb~'l~'W~1V1~Unl:i'b"'11blJ b~Ut[91Yl~Yl~i?1 n1 :i''6'1i?1'6'1'l'll'El'l~11 'Wb ilmtJ'El1u ~~Yl'El'W1~ b~'Wbi?1t1 m:hl1 ru 
~ q 

I 'i.I I 'V I 'V 

1Ub<W:hI~'W b'V'ln~91'W'd'W"lI'El'l1.J1 n1u b~:hI~'W"'1 1 n nln<W:hI:i'~tI~b'd'6'1 1 1~ bb~ 'l r-I'6'11'Wn1:i'~ ru b~tI~1 "'11 n e'h 
'lJ ~ 

'V I , 9.1 

11J:hI1 n ~~Yl'El'W1~ b~'Wm:hl 1 run1:i'~~~:hI~lYl'6'1 i?1'6'1'l "'11 n ~'WYlb'Vn~ b~tI'lJl1tI1 ~ :i'~tI~b 'd '6'111 ~ bb~'l 16/8 

Vl1'El 24/0 .a-'d t :hl'l V'i 'd 1:h1 tl1'd 'll'El'l1.J1 n 1ul:h1'l~~u r-I'6'1 [911:h1 :i'~tI ~ b'd '6'1 11~ bb~'l bbl9l V'i'd 1:h1 n11 'l"ll'El'l1.J 1 n 1 U 

1.Jf'u ~'d '6'1 i?1 '6'1'l "'1 1 n nln~:hI:i'~tI~b 'd'6'1 11~ b b~'l ~'Eli'l bn [91 bVI~ 1 1ibb~ i?1'l1 ~ b~'W~ 1 :i'~tI ~ b'd '6'111~ bb~ 'll'J r-I '6'1~ 
bb[91 n19l 1 'ln'W"lI'El'lb1f'Elb~'Ele'h1u'lI'El'l Alocasia amazonica 

2. 3 eJ'W1Jll.:J~~tI~ b'J'cnb~bb'61.:J ~1l nl~b"'l1qJbi~1Ub~"1Jll.:Jnl~bYn~ b~"tI.:J btfllb~ll-rl-n 

Jo et al. (2008) ';i1nl :i''Yli?1'6'1'El'l:i'~tI~b'd'6'1 1 1~bb~'l ~blnV'i'dUV'i:hl ti?\mV'ii'El'lV'i'dUV'i:hlb'd'6'1 1 ~bb'WU 
,.. qJ q q 

:hI 1 nUVI'6'1'Eli?1~ '6'1'El'El b:i'~b"] 'Wv1 (40 i[91!7l) bb'6'1~n 1V1'Wi?1b'd'6'11~ 8/16, 12/ 12, 16/8 bb'6'1~ 24/0 .a-'dt:hl'l ~~ 1'l/
'lJ 

~i?1 nu~'W~'El'W Alocasia amazonica 'V'lU~lU"'19mb'di?1~'El:hl~l'Jr-I'6'1191'Eln"'1mt:hl'll'El'l~'ll t~tI~ b'd'6'111~ 

bb~'l btl'WVI~'l1'Wtr"'19t1~ 1 ~ru~~ i?1~ V'i'dU V'i :hl nlt'WI?J-J'W1 'lI'El'l~'ll bi?1t1f'n'jj'l 'el[91n~ 'd'Wb'U'V'l l ~"lI'El'l b"] '6'1 ~f'u 
'" q q 

'V I 'V 'V 

V'i'd1:h1t1l'dnn 91'W'd'Wt1 n ~'WYlVl{J11u ~lV1'1Jn~i?1 ~l V1'1Jmb~'l bb'6'1~m :hl 1ruV'i '6'1'Elb t~'6'1~bb '6'1~ bbflhYi 

'W'Elti ~ b~:hI{'WJl1 tl1 ~t~ tI ~ b'd'6'111~ bb ~'li'W (8/16 .a-'d b:hl'l ) bb'6'1~t~tI ~ b'd '6'1 1 ~1~ bb~'l n '6'11'li'Wb 'V11 nu 
n '6'11'l~'W (12/ 12 .r'db:hl'l) Jo et al. (2008) n ~1'd~1'EltJ1'lhn[911:h1 1'W't'~i:hl ~'W~'El'Wb~:hI9 1 'W'd'W'EltJ1'l 

5 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:tl1'd'll'El'l1.J1
http:V'ln~91'W'd'W"lI'El'l1.J1


~'d~ b;'d'i:'1'l'i:'1~61mr'W~nl1d}w~~tJ~'i:'1~1'l /~~ 12/12 bb'6'1~ 16/8 i'dhJ'l bb~A'dl~b~~~'W'lI'El'l~'lAilYlmb~~ 
~ q ~ q 

, 'V 

Aru Jll ~ '11 'El 'l ~ 'W teJ 'El 'W 1 dJ 1 ~ ~tI e.J ~ '0) 1 n ~ ~ tJ ~ b'd ~ 11 i1 bb'i:'1 'l n 1 ~ b.y; ~ ~ 'W 1 'W e.J '6'1 ~ 'd ~ '11 'El 'l ~ 'l A i IYl 61, , 
" " 

1'W~'WteJ'El'W9;itlYl b~~:vl1'W~~tJ ~ b'd '6'111i1bb'i:'1'li'W 'Ell'O) '0) d J nl ~'lItJ ltJ t~ b~ n m 1l'Wn'6'11n"ll ~ b"ll tJ ~ 1 V1 ~tI nl~, 

it I I 'V 'V I 

~~ ~ ~'El'l nln~tJ~ b'd~11 i1 bb'i:'1'li'W~ l Vi ~tI nln'O)1ruw b~tI tlYl:vl ~:vl'i:'1 , ~ nl~~ ~ ~'l'll'El'l1l 1 1 'W bil 'El b8 'El1 tI 

'i:'1~~'El'W1i1 b{q'W t~ tJ m~l runl ~'i:'1 ~'i:'1~t11 ~ IYl '6'1'l ~ ~~ tJ ~b'd~ 1~1 i1 bb'i:'1'l 'i:'1'l n~l (16/8 bb~ ~ 24/0 i'dt~'l)
'U 

I iI I 9,.1 , 

bb'i:'1 ~'l1i1 b{q'WnldbU ~'lI'El'llh n 1t1b .y;~~'W b~~l~~l 'W'd'W'lI'El'lJJ l n 1t1b ~~~'W'O)1 nnldb.y;~~~tJ ~b'd'6'111i1bb'i:'1'l 

e.J~1'Wnl~'i:'1rub~tJt11 'O)1 n ~'d1t1~ 1 n 'i:'1~~ 'El'W1 i1 b{q'Wm~ l runl~'i:'1~'i:'1~t11~~ 19l~'l '0) 1 n ~'W~ b~ l ~b~/tJ 'l 
'U w 

, " 
bb~ A'd 1 ~ n11'l'll'El'lJJ 1 n 1 tlJJ t'tI i?l'd'6'1 ~ ~'l'O) 1 n nldb.y;~~~tJ ~ b'd '6'1 11 i1bb'i:'1'l ~'Eli'l bli!Yl bVi'i:htibb'i:'1 19l'l1i1 b~'W~1 

~~tJ~b'd~11i1 bb'i:'1'lJ:J e.J~~ bb!Yl1i ~ l 'ln'W'lI'El'l btl'El b~'El ~'d1t1'l1'El'l Alocasia amazonica 

Liu et al. (2002) ~lnl~'Vl~'6'1'El'l~~tJ~b'd'6'111i1bb'i:'1'lntl~'W Artemisia annua L. tl9ltJ1i1bb'i:'1'l 

b1l'Wb'd~l 0, 8. 12,16. 24 i'dt~'l6'W ~tI~lJlltJ1~A'd l ~b~~'lI'El'lbb'i:'1'l~~~'i:'1l9l e.J'6'1'l1'El'l~~tJ~b'd'6'1rI1'Wnl~, 

bb'i:'1'l~J:J ~'El nl db 'O)1b]J b~tI tlYl'll'El'l nl n 'l'~ l~bitJ'l n n~ J:J 'lI'W1 'W-rl'd'l~~tJ ~ b'd ~11i1 bb'i:'1'l~ bb!Yl n ~1'l n'W nl ~ 

b'O)1ru b~ 'lJ tlYl'll'El'ln n'lJ'WJ:J Al ~ 1 'i:'1 ~ b~'El n n'lJ'W~ nJ:JJJ ~ n'El~1 'WA 'dl~~ 19l'El~ 1 'l ~'tl b~'El'l tJ'lt11 VI oJn bbi1 'l 
Q.I q <u c:u 

I 9/ i.I 

~~tJ ~b 'd ~ 1'l1'El'l n l ~'Ul tJ t''l ~ bb'i:'1'l b.y;~ ~ 'W bVlIYj e.J'6'1~ lVi t'tI JJ n Ii{] nl ~ruti ~'d ~ ~ 'l A'd l ~ b1l 'Wl JJl~ ~ 1 

, 
I Q/~ -=:I Q/ 2,; 'lI 

e.J'6'1'l1'El'l~ ~tJ~b 'd'6'11!Yll'l 1 'lI'El'lnl~'UltJ~'l'i:'1bb'i:'1'lbntJ'dmJA'd l ~b'll~'lI'W'lI'El'l artemis ini n bJn 

!Yl~'d'O)'i:'1'El'lJ b~'El~~tJ~b'd'6'1 1 'l1'El'lbb'i:'1'l~61nrl l V1'W~bb'i:'1'l 16 i'dt~'llYl l ~~'dtJA'd l ~~~ 8 i'dt~'lVli'l'O) l n 30 
'U 

9/ 'V I 'V , 

~ I .::S; lev 2..1 'lI ..:::::::.. ~ ~ 


b~l~b~tJ'l~l n'll'W'i:'1'd'W~l n'll'W'EltJ ntl bb'i:'1'l A'dl~ b'lI~'lI 'W 'lI'El'l artemisin in b~ ~'lI'Wb~'El ~~tJ ~ b'd '6'11 '11 'El'l nl ~ 
'U 

'Ul tJt''l~bb'i:'1'l~b~~;'W 0-1 6 i'dt~'l bb ~A'd l ~b~~~'W'lI'El'l artemis inin JlltJ1~bb'i:'1'l1~~'l~'Elb~'El'l~ l n~1 
I I ' I 9,.; 

JlltJ1~bb 'i:'1'l 16 i'dt~'llYll~~'dtJA'dl~~l9l 8 i'dt~'l bVl!Yle.J'6'1:vl b tl'W1JJbY1'El1i11~e.J'6'1i~€bVl~111~'d~~'lnl~, 
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b~tJ -.:J nl d 1 VI '6'l"lJ'el-.:J ~1 flJ'el 'W117l 'el'eln h ~91 n nl dbe.J1 rJ'6'll b)J 'ell Vll db U'W 'Vll-.:J fJ l'W'el'Wi?1lJ~ 'i,Il 'el-.:J n"1 n dd~ 

d:;i?1lJ ~1"lJ'el-.:J b'el'W1Bjj:W~~101b)J 

Amoo et al. (2009) Yhnld'VlI7l'6'l'el-.:J'elruVlJliJbb'6'l:;d:;tJ:;b'd'6'l~IHibb'i,ll-.:JrllJ~'W Huernia hystrix 
q '" 

JlltJ1~nldb91rub~lJt[91'i,1l'el-.:J'i,IlJll'd:;~nlV1'W17l 11 ~'elruVlJliJ 15,20,25,30 bb'6'l:; 35 'el-.:J(il\lbBjjm~tJ'i,Il ~ 
~ 	 q '" 

, ~ 

d:;tJ:;b'd '6'l11i1 bb'i,ll-.:J 16 bb'6'l:; 24 "ll'd t~-.:J 'V'llJ~l rJ '6'l"lJ'el-.:J 'elruVlJliJ bb'6'l :;d:;tJ:;b'd '6'l11i1 bb'i,ll -.:J r?l 'el nl db 'Yn:;b~tJ-.:J b U 'W , " 
I i.I I I 'V 

.::::::::l Q/ d.c:::!:l =... .::::::::l Q..::::S I a l .::::::::l 

nld[91d'd9'i,1l'ellJ bnm nlJtJ'ell7lb'W'elbtJ'el b9db)J"lJ'el-.:J Huernia hystrix tJ 'el17l ~ nl db 'V'l~"lJ'W'eltJl-.:J d'd (91 bd'd'eltJl-.:J~ 
I I I i-' I i.I 	 'I 

iXtJ ~101ru bntJ'd rllJ'el ruVlJliJ Ylb ~~;'W Vl nldb 'V'll:;b~tJ-.:JtJ-.:J ~-.:J 'eltJJlltJ 1~ d:;tJ:; b'd '6'llVlbi1 bb'i,ll-.:J 16 "ll'd t~-.:J 
Q.I q "I..J 	 '1..1 

~ , 
'elruVlJliJ 35 'el-.:JV'\lbBjjm~tJ'i,Il nld'VlI7l'6'l'el-.:Jbbr?l'6'l:;nld'Vl(91'6'l'el-.:J'eltJl-.:JiJ'eltJ 18~1 VI";-.:J91niiJ(911~Vl 8 "lJ'el-.:Jnld 

q " 
2.1 'V , it I 

.::::::::l 0 .c:::!:I .c:::!:I =... .:=:.. =... 0 dl cY =... I 

b'V'll:;b'6'ltJ-.:J 91'W'd'W"lJ'el-.:JtJ'el(91b'W'elbtJ'elb9db)Jm'd 5-1 0 ~'6'lm~[91d "11'W'd'W"lJ'el-.:JtJ'el(91b'W'elbtJ'elb9db)JtJl'dn'dl 

1 0 iJ'6'l~h~ [91 d J1V1iXn 'i,Il (91"lJ 'el-.:J tJ 'el (91 bt1'el b~'el b91b)J ~ 'el'el n ~lbVld-l91 nbb r?l '6'l :;~'Wbb'6'l :;~'eltJ '6'l:;"lI 'el-.:J nl d 

b'V'l1 :;b~"tJ-.:J~-.:J'eln~l bbr?l '6'l :;~'W i'W'eltJrllJ rJ'6'l~1~flJ91nnld'Vl (91'6'l'el-.:J b~tJ'drllJ'el ruVlJliJ bb'6'l:;d:;tJ:;b'd'6'l~11 i1 bb'i,ll-.:J 
" q '" 

i.I I 	 I I I '1/ I 

b:W'el b8 'el b91ru bbr?l'6'l :;~'W d:;VI~l-.:J nl d'Vl (91 '6'l 'el-.:J 'el ruVlJliJVl bb[91 n r?l1-.:J JlltJ1~ bb'i,ll-.:J Vl V'1-.:J Vl ~ 1'W'd 'WtJ 'el (91 b:W 'el b 8 'el 
~ 	 q " 

b91 rum'd 5-1 0 iJ'6'l~h~[91d b~~i'W'eltJl-.:J~iXtJ~l01rurllJ'elruVlJliJ~b~~;"'W 1'W'Vll-.:J[91d-.:Jrl'W~1~ 91'W'd'W 
Q.I 	 Q.I q 'lJ 


'V I 2.1 i.I i.I, I 


"lI'el-.:JtJ'el(91 b:W'El b8 'el b91b)Jm'dn~1 1 0 iJ'6'l~ b~[91d d'd~'i1-.:J{jlV1iXn'i,llI7l"lJ'el-.:JtJ'el (91 b:W'El b8'elb91b)JVl 'El'El n ~1 'lVld-lbbr?l 

t1 :;~'W'6'l (91t1-.:J'eltJl-.:J~ iXtJ~l01ru rllJ'elruVlJliJ~ b~~;"'W b'Wbb'i,ll-.:J~ ~-.:J~ 1'W'Vll-.:J [91d-.:J rl'W~l~ nldb~~;"'W'EltJ 1-.:J~ 
~ q '" 

'V I I I , i/ 	 9/ 

iXtJ~l01ru1'WtJ'ell7l b:W'el b8'el b91ru bnm rllJ'elruVlJliJVl b~~;'W0)'eli-.:J bn [911'Wnldb'V'l1:; b~ tJ-.:JJlltJ1~d:;tJ:; b'd t11 
Q/ 	 Q.I q 'lJ 

I 	 I 9/ I i.I I 

b:W'el-.:J91 n nldb91ru b~lJ t[91~ lbb'6'l:; V'1'dl ~ bb [91 n r?ll-.:JVliJ'eltJ "lI 'el-.:JtJ 'el17l b \!'el b8'El b91ru 1 'Wnl db'V'l1 :;b~ tJ-.:JVl 'el tJ 
~ 	 ~ '" 

, " , 
JlltJ1~d:;tJ :;b'd t11bi1 bb'i,ll -.:J 1 6 "ll'd t~-.:J tJ'el (91 b\!'el b8 'el b91ru'i,ll-.:J'i,Il 17l"lJ'el -.:J bbr?l'6'l :;~'W bb'6'l:;'el[91 d1~'el tJ '6'l:;"lJ 'el-.:J rJ '6'l rJ ~ [91 

~ '" q 

(42±0.74 bb'6'l:; 94 biJ'elfbsTI'Wl'l [911~~1i?1'lJ) 'V'llJ1'Wnldb'V'l1:;b~"m~'elruVlJliJ 35 'el-.:J(il\lbBjjt1b~tJ'i,Il ~'EltJ'6'l:; 
q '" 

I V I , 11" 1,. 

"lJ'el-.:J rJ'6'l rJ~ [91bbr?l'6'l:;~'W"lI'el-.:JtJ'El(91 b~~;'Wb'li'Wb~m rllJ'elruVlJliJVI b ~~;'W 'W'el n91 nil nldbmtJ lJ b Vl tJ lJ nld 
q '" 

i.I I , 	 I 

~'eli-.:J bn [911'W nldb'V'l1:;b~tJ-.:J'eltJJlltJ1~ bb'i,ll-.:J'eltJl-.:J r?l'El b\!'el-.:J b~'elbVltJlJrllJ 'EltJJll tJ1~ bb'i,ll'l 16"ll'd t~-.:J ~'eltJ '6'l:;
" 	 '" 

7 เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



I 	 I 'V I I I 9/ ~ 

1i1bbl.'1'l 10 bb~~ 24 'll'dbd-J'l VnJ'i1n1~l.'1~1'l11J1'j,\~b'~d-J~'Wd-J1n'j,\1~ti~mnmn'lJ~61,J'j,\Jl~Yh'l1d-J~'W1'W'i1'l
, 'U 

Af'l n'lJ LJD iwvr'W € n 'lJ ~ 61,J'j,\ <Q~ ~tJ 1 'liJ titJ ~ 101b)J (P < 0 01) cP1'lJ'W1 mf'll.'1 ~'ll.'11tJ vr'W {l~il A'd 1 d-J 

bbl?ln~1'l~tJ1'liJtitJ~101b)J [;J~6jJ~'l~~tJ~ b'd~11i1 bbl.'1'l ~~ n1~l.'1~1'l1 'lJ 1 'j,\ ~~ 21 ~'l Vl11 b'] ~ b~ tJ l.'1 1 'W6jJ 61,J~~ 

nl ~'j,\ tJ I?l'll ~-rn 6jJ ~'l nl ~b'''l1ru b~'lJ b[7l1 'W ~~tJ ~b'd~1 ~1 i1 bb~'l '6~\ ~~ 61,J'j,\ Jl~ ~ 1 b~tJ'd n'lJ nl ~~ r?1 ~ 'l6jJ~'l
q W" 	 q 'lJ 

91'W'd 'W 1 'lJ ~ tJ l'lir?1 b"'l 'W ~~tJ ~b'd ~11 i1 bbl.'1'l b1Jwli 'd'l1 iJ [;J ~ b~ tJ 'd n'lJ nlJb"'l1b)J b~ 'lJ b l?l ~iJ n 1~6jJ tJ1 tJ ~ 

~ 61,J'j,\Jl~l.'1'l (2 1 ~'l ("11 b,]~b~tJl.'1) cP1'lJ'Wbtl'We-J~6jJ~'l A'd1d-JtJ1'dLJ~~'l b vl1i'W 1 'W6jJ 61,J~~ n1 nn r?11?l11 'j,\~1~
, 'U 	 'IJ 

9/ I 	 'V ~ 

91'W'd'W1'lJ cP1'lti'W n1 db"'l1ru b ~'lJ bl?l:vl ~ r?1~'l1'WJ'~tJ ~ b'd ~11 i1 bbl.'1'l i'W 1 'Wl.'11tJ vr'W €\h t1'We-J ~ d-J1 91 n n1 ~ 
~ , 

2.4 	 ~~"lJ~-!I.Jll?ll~ ~~nl 'ab'~1'1d b~hJbl?l"lJ~-!lVl"1l 
Murthy et al. (201 0) ~mnn1db91b)Jb~'lJb[7l6jJ~'ltJ~r?1~'W'V'~~d-JiJ (Bacopa monnieri) ~v'hnl~ 

~ 	 2/ I 'V 

b~l~b~tJ'l'"lln~'W'i;,h'W1'lJ 'lJ'W~1'j,\ 1 ~l.'1 [71 ~ MS :vliJ A'd 1d-J b~ d-J~'W6jJ~'l-W11?l1 ~'] bA ~l.'1 bbl?ln ~1'l n'W 6 A'd 1d-J 
'IJ 'IJ 

9/ 11 I 

b~d-J~'W (0-6% w/v) btl'W~~tJ~b'd~l 8 iLJr?11tf ~ 'lJ ~ln1n~1~b~tJ'l~'W'{.I)'d'W1'lJ'lJ'W~1'j,\1~:vliJA'd1d-J 

b~d-J ~'W6jJ~'ltfrll?ll ~,]bA ~l.'1 ~1'l n'W (0 -6 %) "'l ~iJ n1 n"'l1ru b~'lJ bl?l bn r?1 n1 db LJ~ tJ'WbbU~'l6jJ~'l ~~ cP1'lJ b"ll ~ ~ 
'U 	 ~ 

I 2/ , 11 I 	 'V I 

iLJ r?1 1tf:vl 8 ~'W '6'1'd 'W1'lJ:vl!:'In b'Yn ~ b~ tJ'l 'lJ 'W~l'j,\l~:vl iJ A'd1 d-J b~d-J~'W6jJ~'l-W1 [711 ~"lI bAJ'l.'1 2% ~'l "'l ~iJ~l'W'd'W 
'IJ 	 'U 

, 	 , " 
n1 ~'l ~m ~'ltJ~ r?1l.'1'l:vll.'1 (J) ~~'l '6'l'ld-J19 ~bt1'W~1'j,\ 1~:vl iJ A'd 1 d-J b~ d-J ~'W 6jJ ~'l-W11?l1 ~ '] bA ~l.'1 3 % '6'1 'd'W ~ 1 'W 'd 'W 

'U , 	 'IJ 

Cui et al. (201 0) ~m~nnln"'l1b)J b~ 'lJ bl?l6jJ~'lnn~'W Hypericum perforatum L ~v'i1n1~ 
" , " 

b ~l~b~tJ'llJ'W~l'j,\lJb'j,\~'dl.'1I?l~ MS :vl~A'd1d-Jb~d-J~'W6jJ~'l-W1[711~']bA~l.'1 bbl?ln~1'ln'W 6 A'd1d-J b~d-J~'W 
'U 	 'U 

I 	 'V I 9..1 'V 

H. perforatum "'l~l.'1'll.'1r?1:vlA'd1d-Jb~d-J~'W6jJ~'l-W1 1?l 1~"lIbA~l.'1 3 % ~ 'l "'l~~'le-J~v'i11i1-w1'j,\tinl.'1(J) -W1'j,\tin
'IJ , 	 'IJ 

, 	 , " 
bb~'ll.'1'l:vll.'1 (J) b'li'Wb~m n'Wn'lJ 'Ell?lnn1db91ru b~'lJb[7l6jJ~'ln n bbl?i b~~~ A'd 1d-J b~ d-J~'W6jJ~'l-W1 [711 ~']bAJ'l.'1l.'1'l

'U q QI 	 OJ "1..1 
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i.I 

(5, 7, bb'6'l~ 9%) "'l~'Vhl~Jl~oJmb~'l'6'l(9)'6'l'lb~tlbtfhJ'lJb~tJ'lJ~,)ld-Jb~d-J~'W'lItl,lti'll?ll'6'l'llb~~;;q 3% 
'l! 

i..r 9/ I 9.1 I i.I 

'Wtl n"'l 1 n\JblJ tlfb.n'W!7l'lltl'l{jl~1Jmb~'l"'l~b~d-J~'Wb(9)tJ nl~b~d-J ~,)1d-J b~d-J~'W'lItl'l{jll?ll'6'l'llb~~;;ql~~'1~'W bb~ 
'l! '" 

Vlll~n nil nl~;;q~;;qd-J~l~~,)d-J,)'6'l'6'l(9)'6'l'l 
, 

"" 0

Jo et al. (2009) ~nJ11nln"'l1b1!b~'lJbl?l'lltl'l~'Wn~1 Alocasia amazonica 'Vl'Vl1 nl~ 
IV , , 11 

b~ 1 ~b~tJ'l'lJ'Wtll ~1 ~n'l bb-lJ'l ~ I?l ~ MS ~ il ~,)1d-J b~ d-J ~'W 'lItl'ltJll?ll'b'1'll b~ ~~ bbl?l n ~l'ln'W 4 ~ ')1 d-J b~d-J~ 'W 
'l! 'l! 

l~bbri 0, 3, 6 bb'6'l::; 9% (w/v) bU'W~::;tJ::;b,)'6'll 60 i'W ~'lJ~lnldb"'l1b1!b~1Jbl?l'lJ'Wtll~1~~hjil~,)1d-J 

b~d-J~'W'lItl'lJll?ll'6'l'llb~~~ "'l ~Vlll~il nl~bn (9) 'lItl'll'lJ bb~ n"'l::;b U'Wnl ~1JJtT'lJJ'll~l~ 91'W,)'Wb~~1 'lI'W 1 (9)
'l! 

b~~1 tfl~1Jn~ (91 bb'6'l::;tfl~1Jmb~'l 'lltl'l ~'Wn~lb~d-Ji'W ~'l1'Wnl~b~d-J ~,)1d-J b~d-J~'W'lItl'ltfll?ll'6'l'llb~~~l~~'l 
'" 'l! 

~ ~ , 
bn'Wn~l 3% "'l::;~'l~'6'lVlll~nl~'ltln'lltl'lb~~l 'lI'Wl(9)b~~l tJl~oJn;;q(9) tJl~oJmb~'lbb'6'l~91'W')'Wnm~d-J 

i.I I i.I I 'V 

d-Jl n~'Wbb~ 91 'W,)'W 1'lJ~ bn (9) 1~~ "'l::;'b'1 C'lv,tltJ 'b'1'l 'W tl n"'ll n\Jnl db ~ d-J ~') ld-J b~ d-J~'W '11 tl'ltJ 11?l1'b'1'll bl"1 ~~tT'l 
'l! 

, , " 
i,I ~ ~ 2/ .<:::::r. Q/ ~.::;::Io 'V ~~ Q/ .::::;y 

~1 ~1?l1'W tl'W d-J '6'ltl~ ~~~ ~'El ~ 1~ 1?l1 'Wtl tl n'll b(9)"ll'W (Antioxidant) ~ tl ~ 1 ~'Vl 'Vll~'W1'Vl tJ lJtJ'l~ ~tl 
, 'l! 

~tl~l'WJJDmtJ1tltl n~ b(9)i'W ~1tl~1d-Jl~bI n19(9) tl~'Jqj'6'l:a~~::;tltl n "'l1 n h'l nltJ bb iJ'l [9l1d-J n'6'lln'lltl'l n1 ~ 
" tT'lJtJ'l tltln~b(9)i'Wl~bu'W 3 "lltJ(9) l~bbn ~lm~d-Jtrtl'Hl'Wn1dbn(9)tl'Wd-J'6'l:a~~::; (Preventive antioxidant) 

, , 'l! 

" ,"
;;ql m~d-J Vll'6'lltJ~1tl tT'lJtT'ltl'Wd-J'6'l:a~~::;~ bn (9)~'W (Scavenging antioxidant) bb'6'l~~lm~d-JVlll~'6'l n b"J! 

~ q '\J q 9J 

0­

'lItl'l n1 dbn (9)tl~~'6'l:a;;q ~::;~'W~ (9) '6'l'l (Chain breaki ng antioxidant) [9]') tltJ 1'l'll tl'l ~ 1 ~~1 'Wtltl n~ b(9)i'W 

1~ bbn ~1?l1~'W~ ~1tllW(9)bbtl~ ~tlf1J n ~'l~ld-Jl~bI'6'l ::;'6'lltJtfl1~bU'W~1~~1'Wtl~'Jqj'6'l:a~~~~ b~lVllJJiJmtJ1 
rl'lJle:Jb(9)db"'l'WbJJtlf'Eltl n1'll ~ tl'Wd-J'6'lle:J (9)~tln~ '6'l bb'6'l::;tl'Wd-J'6'l b~tltltl n~'6'l ~1?l1~'W~ ~'l bU'W~ 1?l1~ 'W ~ '6'l ::;'b'11tJ 

q '\J q 'l.I 

1~1'Wl'l1dJ'WVll'l1'Wi,)d-Jn'lJ~1~~1'Wtltln~bC'li'W~'W1 b'll'W ~[9l1~'W~bb'6'l::;~~b11tJd-J il 2 n~d-Jl~b1Jl~bbn b'Vl 

b~Yl~tl'6'l bb'6'l~b'Vlb~'l'Vl~'Wtl'6'l 'll,)tJl'Wnl~trtl'lrl'W~l~~11~il~d-Jl"'llnb'6'l~::; b'll'W I?l::;~,) il~v'l~l ~ 

le:Jb(9) db"'l 'Wbbntl~'Jqj '6'l b~ tltltl n ~'6'l ~1~~ 1'W'El~'Jqj '6'l~~~::;n ~d-J~'W1 b'll'W bb~b~~ 'W tltJ ~ bu'W~'l ~ rrI?l ~~ ~ 'lJ 

~')lJJ1'Wfj~~d-J"ll1~~ 'lJd-Jlnl'Wermb'6'l ::;~'6'lliJ~n ~~lAb1! Ulbbn b'lJ~l-bb~b~Yl'W (-carotene) bb'6'l::;l'b'1b~tJ'W 

(Lycopene) bU'W~'W (t1tJ~fii1l 2551) 

9 เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 



~fi~lltJ~i'dbJJrJ 3 ~fi ~'el (1) Anti oxidant activity ~'lmd~b01n~~vnJJd~~'Vlfifl1~'lJ'el'l~ld 

~l'W'el '\.*~ '6'l~M~lwmdl9l'el~l'Wn1dbnrrl'el~~'6'l~M~'lJ'rJ'lndrrl~b'Wb'6'l~01 (2) Reducing bU'Wn1d~b01n~~ 

V1101'd1~~1~ldrI1'Wmd1~'dsTI'lJ'El'l~ld~1'W'el~~'6'l~M~ bb'6'l~ (3) Scavenging effect on 1, 1 ­

diphenyl - 2 - picrylhydrazyl radicals (DPPH) bu'Wmd~ b01n~~01'd1~~1~ldm'el'l~ld~1'W'el'W~'6'l 
q <u 

'el'El n b"1l rJ1'lJ'el'l ndrrl~b'Wb'6'l~ 01 (Antioxidant activity) 

nd rrl ~b'WI, '6'l~ 01 bU'Wndl?1 bU'W ndrrlb'lJdJ'W"Jllll?1 V1~'l~ rJ~'Wfi~ AI, U'W\:h'WJJd~nmJ 
OJ 

'el1n1l"1brJ1bPJbl?1dbJJ'elf'el'elnb"1lrJ1 ~'lbU'W conjugated diene ~b~~tJd ~ld~l'W'rJ~~'6'l~~d~rJ~'Wfi~~btl'W 
" 1?i'd'WJJd~n'elU ~ 11~~ld~1'WtJ~1~ldbl1~~b~ n [9ld'el'WnU'el'W~'6'l~~ d~brJ1 ~'l~l~ldbl'C1l?1 mdbnl?1bu'W 

q <u 

I i,; I • 

b~d~tJ~V1\!'l 1OJ1n1!'WHb011'el'l UV Spectrophotometer rJrrl A11?1I?1n~'Wbb~'l'lJ'el'l~ld'6'l~'6'lltJ~ 0l'd1~m'd 
<u 


I I 'V I 2..t 'V 


01 ~'W 234 A1~brJ1tJbbJJdi:J'WrlU 0l'd1~ b~~~'W"Jl'el'lbPJb(~1dbJJ'rJf'rJ'elnb"1l rJ1~bn 1?1~ 'W ~'l1!'Wmd'6'lI?1'6'l'l'lJ'el'l A1 

rrll?1n~'Wbb~'l~'ll.J'lU'el n brJ1~'l01'd1~ ~l~ldm'rJ'l~ld~l'W'el'W~'6'l~M~1'Wn1dl9l'el~l'Wn1dbnl?1bPJbrrldbJJ'Elf 
~ ~ ~ 

'el'elnb"1l1?11rJ1 (JJ~"ll1!'Wi1, 2546) 

2. n1d~b01n~~01'd1~~1~ldbl1'Wnld1~ 'dsTI'lJ'el'l~ld~1'W'rJ~~'6'l~M~ (Reducing power) 

~ld~1 bU'W reducing agent ~1~ldbl~ltJ~b~n[9ld'el'W1~nU'el~[9l'el~V11'rJ b~b'6'1f1'6'11'W[9ld~1:J'C1'lJ'el'l 

b'6'1V1 ~~~l~ldmb[9l n~'dbU'Wb'el'el'rJ'WbrJ1 (b6Jl'W bV1~n 'Vl'rJ'lbbrrl'l bU'W~'W) bV1 ~ n~'eltJ1 'WdJJ I, yj'rJfi011 'WdJJ 
t.. qJ 'U 'tI 

b'el'el'rJ'W (Fe
3

- ) rJ01'd1~~1~ldbl1'Wn1d~'l~b~n[9ld'el'W91n~ld~'W1brJ1~ 1'WrJ11'W~'db01rJ 'el~~'6'1~~U~ln 

~~l?1bU'W~l d~rJ'el'rJn~ blOJ'Wbb'6'1~b 19l'rJJJ~mm (ROS) b'el'el'el'W~~ d~'lJ'rJ'l bV1~ n ~ l~ldmu'WC9i'd bi'lnldbn 1?1 

ROS b6Jl'W 'el'W~'6'l"1lbJJ'rJf'rJ'eln1"llrrl1'el'el'el'W bPJbrrldblOJ'W bb'6'1~'el'W~'C1'lPJl?1d'rJn~'C1 bU'W~'W b~'rJbmtJ1Jb~tJU 
q 'U qJ q 'tI 

0l'd1~ ~ 1 ~ 1%,1 'Wnl d 1 ~~ I, ~ n [9l d'el'W'lJ'el'l bb l9l'C1 ~~ 1d~ n rrl~brJ1 d~tJ ~b'd '6'l11'Wn1d~lJJ~mm d~V1~l'l I, yj 'elfi01 

b'rJ'rJ'el'Wnu~ld~ n 1?1 bbl9l'C1~"lllll?1rJ Al01'l~ bb'6'1~A1'lJ'el'l nld rrll?1 n~'Wbb~'l~ l'rrl 1rJ1~ 0l'd1~m'd 01 ~'W 700 'W1 b'W 
<u 

I 11 'V I 11" 

bblh~'W[9l1~ 0l'd1~b~~~'W'lJ'el'l I, yj'rJH~1'el'el'el'W~ bn 1?1~'W ~'l1!'Wnldb~~~'W'lJ'el'lA11?11?1 n ~'Wbb~'l~'ll.J'lU 'eln1rJ1 
OJ 
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.:::::::. 	 ~ 'V.:::::::. 'V 

3. nld'Jb01dl::::Vl01'Jl:W'6'11:Wldb1"ll'tl~'6'11dl9i'lhl'tl't.Pql,~'tIM::::(91'JtJ'6'11d DPPH (Scavenging effect 

on 	1, 1 - diphenyl - 2 - picrylhydrazyl radicals (DPPH )) 

DPPH ~ 'tI 'tI hlJlI01 ~ '6'1d:::: b'6'1 ~ tI m~ ::::'6'11:Wl dbb~ :::: 0l';n:w '6'11:W 1 dbl ~'lJ ~ b~ n 171 d 'tIhllJ1~ n b~ 'tIhl, 

~'tItJlhld1J'tIhl:W~~M::::~ b'6'1~tJdn~I'6'11d~::::~ltJ (1JtI:wH DPPH ~'tItJ1hld1J'tIhl:W~~'6'1d:::::Wln b~d1::::H 
"U "U 	 ~ "U 'tI 'tI ~ Cl.J 

<­

~lhl~ltJ) b(91tJlhlnld'Vl(91'6'1't1jJtl'"l::::1~ DPPH (~dJ'J~b~:W) ~11J~mtlln'lJ'6'11d~lhl'tl'4~~~M::::1hl 

d::::tJ::::b'J~I~ rnVlhl(91 ~·h nld(91 (91n ~hlbb'6'1~~i(911J1~01'Jl:WtJ1'J 0l~hl 517 hll bhlb:W I71d '"l::::bb1Jd~hln'lJWn:w 
'" 2/ 

b~:W~hl6jj'tI~ DPPH r?1~t!hl~(91'6'1~6jJ'tI~A'Jl:Wb~:W~hl6jJ'tI~ DPPH (~'El'tlhl~~) U~'lJ'tIn~~0l'dl:W'6'11:Wldbi1hlnld 

nlt<f(91't1hl:W~~'6'1d::::6jJ'tI~'6'11d~lhl'tlhl:W~~'6'1d:::: (m<Jlt!hlvl, 2546) 
~ 'lJ 	 q 'tI 

Nguyen et al. (2008) lJ1~n~I'6'1~hll~d~~'1ru'6'1:W'lJ~6jJ'tI~'6'11d~l hl'tl'4dq1,~~M::::b(91tJ ~'6'1~hll~d 

bb'6'1:::: b Ai'tl~ b'Vl Vl1V1~It1<Jl1J(911J1~d::::r?1'lJ6jJ'tI~ polyphenolic compounds ~~~~~~ '1 ru'6'1:W'lJ~lhlnld~1 hl 

'tIhl:W~~M:::: 1hlnld~n~TU'"l'"ltJhl nld(91 wn:w~~'tI:W6jJ'tI~DII71't11V11d nldH iJtJlhlbl71d'b'"lhl~~ t:-J~ 19l'tl'6'11d 
~ 'tI 	 ~ OJ q q 

polyphenolic compounds 6jJ'tI~.yh i~'6'11:W<Jl il(91 (Dark Opal, Genovese, and Sweet Thai) bVld~1 

b1JhlVl~~1hl Vl<Jl ~~'lJ:Wl n~ '6'1, (91 iJ,tJ 1hlbl71db'"lhl~ t:-J '6'1't1tJ 1~~tJtJ ~1 V'lru 171''tId::::r?1'lJ~'tI~~hl'tl~ m'J:W6jj'tI~ ~ hl 
~ 

Dark Opal b b~:::: Genovese ~hlbVld~I~~0il'6'1n~6jJ'tI~vjhl'tl~n1hlm:Wlru~'6'1~'6'1(91 i~bnI711J1'"llm~'tI'" , 
DII71't11V11d~ bI n~ln(91~ ~1'6'1 (916jJ'tI~iJtJlhlbl9ldb'"lhl iJtJl hlbl9ld b'"lhl~ t:-J~ 19l'tl'6'11d~lhl'tlhl:W ~~M::::1hl1'lJ bVld~ 1 

q 	 'tI q q q ~'tI 

~lJ1~'lJ~tllhl bl9l db'"lhl~~'6'i(91 ~d::::r?1'lJ 5.0 mM ~ '6'11 d~lhl'tl'4dq1,~~'6'1 d::::~ ~ln~I1J'"l t<ftJ ~hl 1 m:Wl ru 

anthocyanin 6jJ'tI~JihlbVld~1 (Dark Opal bas il ) ldJ1J1~'lJt:-J~'"llm::::r?1'lJ6jJ'tI~~tJlhlbl9ld b '"lhlbbl9l0l'n:w 

b~:W~hl anthocyanin ~ t:-J~'tItJl~~tJtJ ~1 V'lr~1hl ~ ~ nl~ b'"l1b1j b~lJbl9l bVld~11J1~'lJ t:-J ~'tItJl~~t!tI~1 V'lb1j 

'Vll~'6'1?i~ b"llhl d::::r?1'lJ phenolic d'J:W 0l'd l:W b~:W~hl6jJ'tI~m(91 rosmarinic bb~:::: caffeic acid bb~::::'6'11d~lhl 

'tIhl:W~~M:::: , '" 

1.5,0.1, 0.5 bb~ :::: 2.0 mS/cm ~m:Wlru~hl'tl~d'd:Wb9(hn'lJ 32.38±6.43, 23.62±4.93, 24.85±5. 15 

11 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:24.85�5.15
http:23.62�4.93
http:32.38�6.43


bb~~ 21.77±5.21 mg/g 1Yl1&J~1r?1'U bb~~nld~ni?1~'dtJ~19~Hhn&J1ruYhJ'El~d'd&J~ ~':ln~1191'dVi1~~'611tJ 
'llili?1~'W bti'El-:J91n~ld~ni?1~1~bU'W~ld~ni?1d'd&J (crude extract) ~iJi~ bb'Vl'Wil'W ~~ll'd'W'EltJl?1 b'Vl'El1Yl 

'W'EltJl?1 bb~~~ld~'Wl ~'El19~:;;~ltJl'W~1 1~~n~1 (Alam et ai, 2010) 

Azalzeh et a!. (2005) 'L~~m~nn1dHi:J tJ~bb(,9mI?i1 ~n,.ldiJtJ~l9i 'El n l J'b o1ru b~1Jtl?l~ b~ ~~1d~ 1tJ. '" 

b~l~iJ~n nln'd1Jd'd&JV1'll~~'W1~di-:J~'llili?1 Cichorium pumilum, Eryngium creticum, Pistacia 

palaestina bb~~ Teucrium polium Hl'Wnlnb~'Vl8 ~lV1f'U nl n~l~iJ~ nl'Wh-:J~'El'W b~'EliJd~bilm-J~ 
'IJ 

tl1bb~~~tJ~H 100% Hoagland solution 50% Hoagland solution, 20 % Hoagland solution li?1tJ 
, ~ ~ 

Vi1nldii?1m1&J'b'1~~'W 91'W'd'Wl'U~ b:]m 66~:;;9 1 'W'd'Wn~ 'Vln ~iJ i?11~ Vli~91 nl1'W~l~ 'd 'WbVI~'ElV1'W~'W&J1 
'IJ q 

'lI'El~01'd1&Jb~ &J~'W~tJ~'U~li-:J 20 Vl1'El 50 % Hoagland solution iJtJ~tJ~I7I~~'Eli?101~'El~n'W&J1 n ~~i?1 
'lI'El ~ ~1nil bl7l'El1n1 n91b)J b~'U ll7l'll'El ~ V1'll tJ~~ 61711tJ&Ji~V1'll~'llili?1~iJ nln91b)J 6~'Ul l7I ~'UJ-:Jn1 nn i?1 

• 'V I I 9..1 

'El'El n~ bi?1-D'W'lI'El~ 6'U 1711 bb01ld:v1 'W n 1 n ~&Jm&J1 ru'll'El~ tJtJ ~ 'W'Elti rl'U 01 'd1 &J b~ &J~ 'W:v1 b~&J ~ 'W 'lI'El~ ~ 1d~1 'W 
q 'IJ 

'El'4~~~~d~'lI'El ~ ~'W T polium b~'ElbmtJ'U b:v1tJ'U rl'UV1 "ll 'llUi?1~'W 1'W'Vll~ l7I d~~1&Jn1n~:wm&J1 ru'll'El~ ~tJ 

~"'W'El~ n'U 01'd1&J b~&J~'W~~ i?1~~'lI'El~ ~ld~l'W'El'4~~~~ d~ b~'ElbmtJ'U b:v1 tJ'U n'U E . creticum bb~:;;V1'll~'Wl 
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3. 1.1 'd1,mr.J1.Jn1J''Vl(?1~'el'l 

'd1'l66mJn1J''\~ (?1~'el'l66'lJ'lJ CRD t(?1tJmnJ~n ~'W~J':wm(?1tJ1~flJtR:W1rufl'd1:W 6~:W 66~'l 
qJ 

,
"" "" '-' "ll(?1mJ''Vl(?1~'el'l'Vl 4 :Wfl'd1:W6'l1:W66~'l 2736 lux 

q 

="" 3.1 .2 'd'5mJ''Vl(?1~'el'l 

3.1.2 .1 mJ''Vl(?1~'el'lmJ'6'''11b1!6i~1'lJtl7l'll'el'l~'W~J':wiJ 

~(?1i'l~~'el(?1h~ rJ~'el'el6J'~6"ll'W!?l 'lJ'Wi'W~6[911tm11~'el -n'W~ 1 ~~'l~~'el(?1 i'W~ 
qJ 

i/ I 'V" , I 'V 11 

2 ~'el'lVl~'el(?1 -n'WYl 3 ~1:W~~'el(?1 -n'WYl 4 ~~~'el(?191n1J'Wi(?1m:W1rufl'd1:W6~:W 66~'l1'W661?i~:::;-n'W 

subculture ~'W'el'el'W~'W~J':wiJ~'l1'W'el1~1J'1'W MS ~6[911tJ:w111 ~'W ~~'l'll'd(?1 66~:::; 3 ~'W ~~'l'll'd(?1, 

~1'W'd'W 20 ~"li'l~ :W (?1 160 'lI'd (?166~'d{11hJ'd1'l'lJ'Wi'W~'Vl1 m J'~ (?1 i'l~ ~'el (?11rJ11 ~tJ 'lJ~'el m6"~'l'd 66~:::; 61l 'lJ 

r.J~'VlniU(?11~ iU(?111X~:::; 1 fli'l6D'W6'd~1 6 iU(?111X ~'el:W~r.J~~dl'lJ ~1'W'd'W1'lJ ~l'W'd'WU~'el'l r~l'W'd'W 
, qJ 

, 9.... I 9.... 

tJ 'el (?1 6ij'el61l'lJ r.J~ flJ''lJ 6 i U(?111X 9'ltJ1'el'eln"'11n'll'd (?16 6 ~:::;th1U~1'l91n1J'WilJ1ii 66ii'l66~'d{n1u-n'ltJ1wwn 

~ (?1 6~ 'ell~ tf1~1Jn ~ (?166't!htJ 11u 'el'lJ 6D'W 6'd ~1 24 i 'd t:W'l66~ 'dtJ11ul1'W 1 ~ ~:::; 6~ tJ (?16 ~'el6[911tJ:W tJ11u 

" ,
<V q'V 0 <V 

(1) mJ'~n(?1~J':W:W(?1'dtJ'W1n~'W66~:::; Ethanol 

(1 . 1) i'lIYl'd'eltJ1'l~J':wiJ'lJ(?1~:::;6~tJ(?1 0.05 nf':w 1'6'i1'W~~'el(?1'Vl(?1~'el'l~ 
" " ,

619l1tJ:w11'l1'el'l661?i~:::;'ll
q 

(?1 mJ''Vl (?1~'el'l91 mr'W6~ :W tJ1 ni'W 1 0 iJ~~~ l7lJ'ti (?1 ~11~ b1-mJ~'eltJ ~:w 6 D 'W6'd~1 30 

'W1Yl 66~'d'in111ii~lJ'~n(?16iJ'W~'l91mf'WtJ11u6~16f1i'el'l11'W6~~tJ'l6~'el1~ [91 n [91:::;n 'el'W6D'W6 'd ~1 10 'W 1Yl 

"'llmf'Wm'el'l~1'd tJm:::;(?11 'l1m'el'l6'lJ'elf 1 'lI'el'l661?i~:::;'ll
q 

(?1 mJ''Vl (?1~'el'l91mf'WtJ1~1J'~ n (?1~1~:W116f1 n:::;~ 
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(1.2) i--1IYl'd'Elth--1~~d-J~tJ~~::;b~tJ~ 0.05 nfd-J b~b'klV1~'El~'Vl~~'El--1~ 

bI?l1tJd-J1~'lJ'El--1bblYl'b'1::;"l!~n1~'Vl~~'El--1"'11nJ'klbj)1d-J Ethanol 1 0 ~~~~I?l~1J~~lb~~tJtJ~'EltJ~/--11~ 24 i'dtd-J--1, 

., , 


btJ'Elf 1 'lJ'El--1bblYl'b'1::;"l!~n1~'Vl ~'b'1'El--191mr'WiJl'6'l1~~ ri~~1~d-J1~ bA~l::;~~l~~l'W'El'Wd-J'b'1~~~::;t~tJ bblYl'b'1::;"l! ~ 

"I ., 

n1~'Vl~~'El--1'Vl1 3 ~1 

q 'U q 

(2) n1~~bV'l d1::;~ Total phenolic compounds t~tJH Folin cioca lteu 

reagent 

OJ , 

V1~'El~'Vl~~'El--1bb'b'1::;bj)1d-JiJ1ni'W 9.96 ~~~~I?l~ ~--1b'WV1~'El~'Vl~~'El--1 bb'Cl::;bI?l1tJd-J~1~~::;~ltJ Gallic acid 

d-J11?l~~1'kl~--11'WV1~'El~'Vl~'b'1'El--1 iJ1~1~~ri~~~d-J~~bI?l1tJd-J1~bb'b'1::;~1~~::;~ltJ Gallic acid d-J11?l~~1'W d-J1 
~ ~ 

bj)1d-J Folin c iocalteu reagent 2 ~~~~!Y1~ b'lJth1~ri'klYl"--11~b'kl~~~bll'klb'd~1 5 'kl191l bj)1d-J Na
2
C02 2 

ml b'lJth1~b~lri'kl~"--11~1'kl~~~btl'klb'd~1 60 'kl191l i~filn1~~~n~'klbb~--1~V'I'd1d-Jm'dV'l~'kl 760 'kl1t'kl 
OJ 

(3) n1~~bV'ld1::;~ 2,2 -Diphenyl-1-picrylhydrazyl (DPP H) rad ica l 

scaveng ing assay 

b b'Vl'kl~l~~ri~~~d-J~ bj)1d-J DPPH 2 ml b'lJth1~b~lri'kl~--11~b'W~~~btl'klb'd~1 30 'kl191l bb~'di~fi1n1~ 
~~n~'klbb~--1~V'I'd1d-Jm'dV'l~'kl516 'kl1t'klbd-Jl?l~ t~tJH Ethanol 95% btl'kl Blank JJ'kl~nr.J~n1d~bV'ld1::;~
'J 

(4) n1~V11illd-J1ru~1d1h::;n'EltJ9fh t'd'kl'EltJ~ (TCF) 

H1d-JtV'l~1JbjJ!Y1~--1IYl'd'Elth--1~1~~n~d-Jl 1 ml bb~'dbj)1d-J~~lni'kl1~d-J1!Y1~ 4 

., " " 
ml bb~::; 5% NaNo2 illd-J1!Y1~ 0.3 ml b'lJthb~b~lri'W 1Yl--1~--11~ 5 'W191l 91m.J'klbj)1d-J 10% AICI

3 
md-Jl!Y1~ 

0.3 ml b'lJthHh~ln'Wti--1~--11~ 6 'Wl~ bb~'dbj)1d-J NaOH illd-J1!Y1~ 2 ml bb~ ::;bj)1d-JJ1ni'Wmd-J1!Y1~ 2.4 ml 

b'lJthb~b~lri'W ti--1~"--11~ 30 'W191l (md-Jl!Y1~~'dd-J 10 ml) iJ11ui!Y1fi1n1~~~n~'klV'l'd1d-JtJ1'dbb~--1~V'I'd1d-J 
OJ 
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3.2 nl'j'Vl ~~'fl.:J.y1 2 nl'j~n HI eJ~"ll'fl.:J'j~tJ~ b'J~11,'vi\b'Cl.:J ~'fl nl'jb~~'1J b~Ub~ bb~~ ~ n H I 

m:I,J1 ru.'Cll'j~I'W'fl'W:I,J~~'Cl'j~"ll'fl.:J ~'W'W'j:I,J iJ 
q <u 

" n1d~m~n bbU'ln1d'VlI?1'6'1'el'l'El'elmilw 4 'lji?\n1d'Vli?\'6'1'el'l 1 ~::; 20 ~1 

"lli?\n1d'Vli?\~'el-:J~ 1 d::;tJ::; b'd~11~bb'6'1-:J 8 i'dt~'l~'eli'W, 

="" 3 .2 .2 'dTIn1d'Vli?\~'el'l 

3.2 .2 .1 n1d'Vl i?\ ~'el'ln1dbIOj1b)Jb~Ut(?l"ll'el'l~'W'Vid~~ 

.wl~'W'Vid~~~1~lOjlnn1db'Vil::;b~"tJ-:J b1f'elbm'el~I'WTW 80 ~'W ~-:J1'W"lI'di?\ 6 'el'el'W'] 

9.1 , V I 'V 

1Oj'W~'W'6'li?\n1d'VlI?1~'el'l bb~::;b~'el~'W'6'lI?1n1d'Vli?\~'El -:J 6 ~LJ i?\I~ ~1n1dbnUbnm'Vid~~ ~'l 4 "ll1?1n1d'Vli?\~'el-:J 
" q 

I 2/ V I 
o ~I Q/O IV a..- .::S O Q/ i,..-O 2/=:4 .:::::::. 

'Wl'Vid~~bb(?l't;\i::;"lli?\n1d'Vli?\~'el-:J~I"ll-:J'Wl~'Wnd'd~ UW'Vln'W1V1'Wn'6'li?\ bb~'d'VllbbVl,:j'Vl'elruVlJl~ 60 'El 'l Vl11 
, q OJ 

I 9'/ I 9.1 'V 'lI 

b':il~b~tJ'6'l bU'Wb'd~1 24 i'dt~'l VI~,:jlOjln'lJ'W.wl~li'l .wlV1'lJn lI'WVin\nVl'lJmb~-:J ~~'llOjln'lJ'W1Jl'Vid~~
to 

bb~'l~IU i?\ 1 ~'6'1::;b~tJ l?1 b1l1J1~11,JCl'l~ LJ b~'elb(?l1tJ~.wl1LJ~bAd1::;~Vll'6'lld~I1,J'el'W~~~M::;
q q OJ 

d 
'Vl 1 
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3.3. 1 'Jl-:Jbbe.J'i,.lnld'Vi(91'6'1l1-:J 

'Jl-:J bbe.J'W n ld'Vi (91 '6'111-:J bb U U~:hI~:hI U dru (CRD) b(?)tJ rJ d~ (?)U fi'J 1:h1 b~:hI ~ 'W 'lI11'l~1!?l1 ~ 
, 'lJ 

I iJ I iJ 

on (91 nld'VI (91'6'1'e)-:JVl 3 1I1 'l.11 db~l~b~tJ'lVl rJ fi'Jl:h1 b ~:hI~'W'lIlI-:JtJl!?ll '6'1"]jbm~ 3% 
, 'lJ 

on(?)nld'VI(91'6'1'e)-:J~ 4 'e)1'l.11db~1~b~"'tJ'l~rJml:h1 b~:hI~'W'lI1I-:J~1!?l1'6'1"]jbV'1d~ 5% 
, 'lJ 

d J d~ 'V 2.,1 0'V 

on (91 nld'VI (91 '6'111 -:J 'VI 5 1I1'l.11 db~l~b'6'1tJ -:J 'VI:hI V'1'Jl:h1 b'll:hl'll'W'lI'e)-:J'Wl !?ll'6'1"]jbtp)d~ 7% 
, 'lJ 

" b!?l1m-J'e)1'l.11db~1~b~tJ'l~!?ld MS ill:hllru 500 ~'6'1~~!?ld tJl Basal MS 
'lJ 

medium 2.16 n:f:hl Inosita l 0.05 n:f:hl bb'6'1~~ld stock 3 0.5 ~'6'1~~(9Id 1'6'i'6'1-:J1'Wumnlln(91tJ~bbl9i'6'1~Un 

bnllf9~1~~l(911'6'1"]jbfid~fi'Jl:I.J b~:hI~'W1Yi1-:Jn'W~1I 0, 1, 3, 5 bb'6'1~ 7% bt1:h1~lni'W 500 ~'6'1~~(9Id fi'Wl{1
'lJ 

b~ln'W1J:fu pH 'lI11-:JlIl'l.11dliib1j'W 5.6-57 tJl'e)1'l.11d~b (9l1tJ:hIt1J1111ii'E1'Wb(91m~lt:hlbfidb'Jyhh~:hIlru 5, 

'W1Vl 91mi'Wl'6'ie.J'l~'W 3.5 n~:hI fi'Wliib~ln'Wbb~'JtJlhJb~lt:hlbfidb'J~l9ill~mh~:hIlru 5 'W1Vl l ii~'W, , 
" ,

'6'1~'6'11tJ tJl111'l.11db~1~b~mYn~ l?ln l~'lI'J(91'l1'Wl(91 6 b b'6'1~ 8 1111'Ws] 1~:hIlru 10 ~~~~l?Id tI (91~l'l1'J(91bb~'J 
'V 'V , , 

tJl'l1'J(91111'\.11db'Yn~b~mt1J ~lb~1Ib(91tJbfi111-:J autoclave Vlllru'l.1Jl~ 121 1I'lVl11b"]j'6'1b~tJ~ btJ'Wb'J'6'11 15 
, 'lJ 

"'" 'Wl'V1 

2.1 V I 'V I 'V 

111 n ldb~1~ b~ m btill b~h ~'W~ d:hl ill'W ~ blltJ b ti'e) b'8 'e) b(91tJtJ 1~'W~'J 'W'lI 'e)'l ~ 'W 
'lJ 

" Yld:I.J~r.i:hl1'Wbbll '6'1 n 1I e:I'e)'if 70% Ud~:hIl ru 15 ~'W lVl tJl:I.Jll?l (?) ~ 'J'W1 U bb'6'1~dl nll'el m tJ'W~'W 'lI 'Wl (91 (9Il:h1, 
'V I 2.; iJ iJ I iJ 

" " "'" "'" ""~" ~ 0 "'" "" "" ~ol ~ " "'" (91 'el'l nl dbb'6'l 'J'Jl-:JU'WlIl'l.11 db~l~b'6'ltJ 'l 'VI b(91 dtJ:hI b'J 91 n'W 'W 'W I'll 'J (91 b'6'l tJ 'l b'W 1I btJ 1I bU 'J 1-:J b'W 'l.111-:J b Yll ~ b'6'l tJ-:J 

btf'el b~'el b(91tJ'elru'\.1JlilJlltJ1'Wii'el-:J u d~:l.Jlru 25 1I'lVl1 1 b"]jm~tJ~ d~tJ~b'J'6'1 1 ~1iibb~ 'l Ud~:hIlru 16 ...B''Jb:hl'l/
, 'lJ 
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3.4.1 mJ"u\'\~n~'el~~mJ'V~1b)db~'IJbl.9l bn'IJ~~mJ'b91b)db~'IJbl.9l"lJ'el~ 91'W'd'Wb'IJ 91'W'd'WtJ~'el~ 

91'W 'd'W tI'el i?1b 'W bb!?l ~~"ll i?1 n lJ''Vl i?1 ~'el~ btl 'Wb'd~ 1 6 ilJ i?11~bb~'d-W1 bb!?l ~~"ll i?1 m J''Vl i?1 ~ 'el~ d.ni~iJhJ1 ru, , 
i.I i.I I 'V 
0..... 0 Q...' 'V ..:::S ~ 

'W1V!'Wn~ i?1 bb~ ~'W1V!'Wmbv!~ bJ-J'el~'W~ i?1 mJ''Vl i?1~'el~, 

compounds (TPC), DPPH radical scavenging assay bb~~ DPPH radical scavenging assay 

"" .-v
3.5 nl';l'Jbl"l';lI~'Vt"lJ'el:J.J~ 

'lI 

3. 5.1 ~ b~n~~~'el:J.J~~~ mJ'b91rub~'IJbI.9l91'W'd'Wb'IJ~ b~:J.J91 'W'd'WtJ ~'el~ bb~~91'W'd 'WtJ'el i?1b 'Wbb!?l
" '" 

Variance ANOVA) bi?1tJHbtJnbmJ-J~'el:J.J~'dbl.9l'elf Statistica l Package for the Social Sciences 

(SPSS) vers ion 16.0 

3.5. 2 n1J'~b~J'1~~~lJ'~I'W'el'WJ-J~~~J'~b'W~'W~J'J-J~ -W1J-Jl~b~n~~ Total pheno lic , " 

com pounds bi?1tJH Folin ciocalteu reagent ~b~n~~ 2,2 -Di ph enyl-1-picrylhyd razyl (DPPH ) 

ra di cal scavenging assay bb~ ~n1J'v! 1 illJ-J 1 ru~lJ'tJ J'~n'el'IJ 'Yh b'd'W'eltl ~-W 1~'Eld;l ~ n1 J'~ bf) n ~~~ 1 J' 

~1'W'El'WJ-J~~~J'~ TPC, DPPH, TFC J-Jl~b~n~~f)'dlJ-JbbtJJ'tJJ''d'W (Analysis of Variance ANOVA), " 

~'dtJbtJmm:J.J Stat istical Package for the Social Sciences (SPSS) versi on 16.0 

3.6 ~Hn'UVi'Vhnl';l1~~ 
~ ;:::;:Iii ' d' d iF tJQ/ 0-0'1- Q Q/

VI'e)~ L~1 ~ VcltJ ~ b'W 'e) btl 'fl bb ~ ~ VI 'el'l bJl"ll'W f'lj l 'b'1 l.9l :i' 'b'1 I.9l 'd 'WI I") ru~ b 'Vl ~ t 'W b~ tJ n l nm~trM V!~ n ~ fl J' 
'" 

b"r101 b'l b~mn1J'~~l.9li(wrbb~ :::tJ J' ~J-J~ 'Cll°nl 'J 'VltJ'l f'ljl 'Cll.9l fm:i'tJJ'~J-J -:] ~mUi'\b'V1 Ab'Wb~m'Y'j d~9 'El:J.Jbn ~ ~,b~ 1 

iP1,ru'VlVll:i'~l i?1m ~JJ-:j 
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4 . 1 nl';l'Vl(?1'Cl~.:Jv11 nl';l~m~1n1';lb'Oj~rub~1Jb(?1bb'Cl~~m~lm~lru'Cll';l~l'W~'U~'Cl~'Cl';l~".lJ~.:J
~ q~ 

~'U'f1~'U~'U~';l~~~1J1;:-u ~'Jl~ b-if~ bb'Cl.:J~bb~ n ~l.:Jn'U 4 ';l~~U 

4 . 1.1 nl';lb'Oj~qjb~Ub~".lJ~.:J~'U~';l~~ 
, 

~lnn1~~n'l11~~i?fuA'dl:J.Jb~:J.Jbb~.:JVlbb[YlnlYh~n'W 4 ~~i?fu~'ell~bbri 833,1250 ,2170 

b b'l:'l ~ 2736 lu x H~bb~.:J 16 i'dt:J.J.:J ~~1n1~JJ'I:'I n~'W~~:J.JiJU'W'ellV11~ MS bU'Wb'd'l:'ll 6 iJJ~l~ ~U~lb~'el 
OJ 

9.1 I I 

lux [Yll :J.J~li?fut~tJiJ{nV1'Wm'U~tJ 0 .08±000, 0.03±0.01 b b~~ 0.02±001(nf:J.J ) [Yll:J.J ~li?fu d:J'elil l:J.Jl 

, , 
I .:;;::l cv 0 Q/":::::'~ .::j .:;;::l 

'eltl1.:J:J.J'WtJ~ lAb)d'Vll.:J'C1b1[Yl (p <0.05) ([Ylld1.:J'Vl 1 bb~~ Jll~'Vl 1) 

Alb'U~tJ~1'W'd'WtJ'el~0)J'el~~'W~~:J.Jij~JJ'I:'I nU'W'el1V11~ MS btl'Wb'd'l:'ll 6 iJJ~1V11ihb'C1~ 16 
OJ 

A'dl:J.Jb~:J.Jbb~ ~ 2170, 1250 bb'l:'l~ 833 lux t~tJiJn1db~1b)db~Ub[YlbVhnu 1.30±0 .10 , 1.30±0.10 b b'l:'l~ 

1.15±0.1 6 [Yll:J.J~1i?fUb~'elill:J.Jl~bAd1~~'Vll.:J~(l~~U~1n1db~1b)db~ Ut[Yl0)J'el~tJ'el~1'WiJJ~1~~ 1 bb'l:'l~ 2 

iJA'dl:J.Jbb[YlnlYll.:Jn'W'elth.:JiJlItJ~lAb)d'Vll~'C1(l~ (p<005) 'Ci'd'Wl'WiJJ ~l~~ 3,4,5 bb~~ 6 hibb[Yln[9h~n'W 
, , 

I .::;::I cv 0 IV qq .:::::i =-l 

'eltl1.:J:J.J'WtJ~lAb)d'Vll.:J~b1[Yl (p > O. OS) ( [Yll~l~'Vl 2 bb'l:'l~ Jll~'Vl2 ) 

Al b'U~tJ~l'W'd'Wlu ~'W ~~:J.Jij~JJ~ nU'W'ellV11~ MS dJ'Wb'd'l:'ll 6 iJJ ~1V11~bb'C1~ 16 
OJ 

, , 
, IV I .::;::I cv 0 IV~.c:::::. .;;:lI.:::::i 

A'dl:J.Jbb[Yln[Yll~ n'W'elm~:J.J'WtJ~lAb)d'Vll.:J~b1[Yl (p< 005) ([Yll~l~'Vl 3 bb~~Jll~'Vl 3) 

Alb'U~tJ~1'W'd'W~'el0)J'el~ ~ 'W~~:J.JiJ~JJ'I:'InU'W'el1V11~ MS btl 'Wb'd~l 6 iJJ~1'j,~1~bb'C1~ 16 
OJ 

V'l'dl:J.Jb~:J.J b b~.:J 2 170,1250 bb~~ 833 lux b~tJiJ n1db~1b)d b~'lJb[YlbVhnu 5.3S±0. 20, 3.30±0.32 b b~~ 

1.60±0.23 [Yll:J.J~li?fUb~ 'elill:J.Jl~ bAd1 ~~'Vll.:J~(l ~~U~1n1db~1b)db~Ub[Yl0)J'el.:J~'el1 'WiJJ ~1~~ 1 hi 

bb[YlnlYll.:Jn'W'elth~iJlItJ~lAb)d'Vll~'C1(l ~ (p>0.05) ) ~'d'Wl'WiJJ~l~~ 2,3,4,5 bb~~ 6 iJA'dl:J.Jbb[YlnlYll.:Jn'W 
, , 

I .:::l cv 0 cv ~~ d =.:f i.I cv ..:::::. 

'eltJ1.:J:J.J'WtJ~lAb)d'Vll.:J'C1b1[Yl (p<OOS) ([Ylld1~'Vl 4 bb~~ Jll~'Vl 4) e.J~n1~'Vl~~'el~A'I:'IltJ n U~'W~Dl bb'l:'l~ 
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l"lru~ (2553) ~~\llj;J'C1mJ''Vli.9l'C1'el~lJll'l1hJ1Jl~tJ1JmJ'l''V1b)dl~1Jbt91,]'el~~6Jl 3 6Jltli.9l~'el n~ l'V'lJ'l b'J...1J'~'V'Il 

l l'C1~lllJ~in lll9l6Jltli.9lilWlJl ruwnlJ l~lJll~~~t~f1J I9Il~ rl'W J'~'J...1~l~~'ll~H'J...1'C1'el i.9Iyj'C1'El'EllJ'~ l8Jl'Wvl~il 
'\J 

I 2..t I , 

J'~tJ~l'd'C11mJ'f1Jll~~lll9l'C1~i'Wl'vhrl'W~'el 8 i'dblJ~I9I'eli'W 'V'I1J~1~'ll'Vl~ 3 'lltli.91 ~JJ'C1n1'Wn~'el~'Vli.9l'C1'El~~il 
'IJ 

'/ 
~'W~ i.9I mJ''Vl i.9I'C1'El~ 

q 

833 0.02±0.01 

1520 0.02±0.01 

2170 0.08±000 

2736 0.11±0.03 

F-test * 

0.16 

0.14 

0.12 

0.1 2' 

d§ 0.08 
::s 

.0S 0.06.' 
0.04 

0.02 


0 
 II 
833 1520 2170 2736 

T 

Jllf'1vi 1 tfl'J...11Xn~{7ll'U~tJ (g) ,]'el~~'W'V'IJ'lJiJ1'WJ'~r?11JI"I'dllJl~J.Hb~~19I1~rl'W 4 J'~r?1m~'Eli'W'tii.9lmJ' 

'Vli.9l'C1'El~ 
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i/ 

fDl'dl~b'll~ bV6ll'1 b'd 'ell (~\Ji?)l,\~) 

(lux) 2 3 4 S 6 

833 1±0 10
c 1±0 lOb 1.lS±0.13 1.10±0.14 1.20±0.lS 1.lS±0.16 

21S0 1.10±0.06
bc 

1.lS±0.08
ab 

1.lS±0.08 1.20±0.09 1.2S±009 1.30±0.10 

2170 1.30±0.10
ab 

1.30±0. 10
ab 

1.30±0.10 1.30±0.10 1.30±0.10 1.30±0.10 

2736 1.4S±0.11 a 1.4S±0.11a 1.40±0.11 1.S0±0.11 1.SS±0.11 1.60±0.1 1 

F- test * * ns ns ns ns 
'V 

~~lmVH91 : ns = hJiJml~bbl?lnl?il'1'fltil'1~.hrtl~lrlruYl1'l~?i~ (P>OOS) 1hlbb'W'drl'lb~mnhl..,
9 

" 
* iJ 01'd 1~ bbl?l n I?i l'1'flti 1'1 iJ'l!tI ~101ru.., 'Vll'1'6ll?i ~ (P>O OS) 1hlbbhl'd rl'1 b~tI'dnhl 

2 3 4 5 6 

1.80 
:;:; 833 lux ~ 1250 lux 

1.60 

;;:! 
1.40~5;-5; 

(OJ 1.20 
i;J 

i;J 1.00 
.~~ 

~ 0.80
5; 
(OJ 
i;J 
;;:! 

0.60 

C" 
;;:! 0.40 
r

Or?' 

0.20 

000 
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..,\ 

~l'al,:j'Vl 3 ~1'W'd<\ALJl'U~tJ (1jJ/~'W) ~l~fjJA'dI:Wl~:Wll~-:J (Yh-:Jn'Wl1j'Wl'd~1 6 iJJ (91I~ 

v 
A'd I:Wl"ll:W l'd~ l (iJJ(91 I~) 

ll~-:J 2 3 4 S 6 

(lux) 

833 

12S0 

2170 

2736 

~:Wlm~1Yl : 
9 

1.40±0.19
c 

1.80±0.28
c 

20±0.29
c 

1.9S±0.18 
b 

2.9S±0.26
b 

3.60±0.37
b 

2.30±0. 16
ab 

4.S0±0. 16
a 

S.90±039
a 

2.60±0.21 a 4.S0±0. 21 a 6.S0±0.32
a 

* ilA'dI:W lllYln i9l1-:J'el8 1 -:JiltJtJ ~l V'1ru'V1 I-:J~!J ~ 

220±0.39
c 

2S0±0.40
c 

S.30±0.4S
b 

6.6S±06i ' 

820±0.4S
a 

9.90±0.44
a 

8.60±0.44
a 

10 90±0.64° 

OJ 

(P<O .OS) 1'Wll'W'd 1Yl-:J l~mn'W 

2.4S±0.43
c 

7.80±07i 

11.70±0.48
a 

13.1 0±0.80
a 

16 

Jll 'V'l ~ 3 

~1.) 2 3 4 5 

b'J'ii'll ('i~\J~l~) 

~1'W'd'W1jJ l'U~tJ (1jJ /~'W) ~l~fjJA'dI:Wb~:W ll~'li9l I-:J n'Wl1j'Wl'd~1 6 iJJ(91I~ 

6 

14 
IIf 833 lu x <:~ 1250 lux II 2170 lux Q!, 2736 lu x 

;:! 12 ~6: -­;:J 
10C. 

iVJ I 
"?J(?i; 

8 J 
~ 
;:J 1s 6 
C" 
;:! 4 jc­arr 

2 

0 
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'" A'J 16-J b"lI6-J bb ~-.:J b'J ~l (~~JJ~ l~) 

(lux) 2 3 4 5 6 

833 0.90±006 1.25±0.1 4t 1.45±0.16
c 

1.45±0.18
c 

1.65±0.22c 1.60±023
c 

1250 1.05±0.08 1.55±0.05
b 

1.90±0.1 t 2.20±0.2? 2.90±026
b 

3.30±0 32
b 

2170 1.1 5±0. 08 2.05±0.Oa 2. 55±0.1 3
a 3.25±0. 14a 4.25±0.19

a 5.35±0.20a 

2736 1.20±0.09 215±0.09
a 2.75±0. 14a 350±0 18

a 
4.80±026

a 
5.70±0.35

a 

F-test ns * * 
or; 

Vl6-JltJbVlIYl, • ns = t~~ A'Jl6-J bblYlnril-.:J'Elth-.:J~'l!tJ~ l~b1J'Vll-.:J~~~ (P>0 05) bl.Jbbl.J 'J !?l-.:Jb~mnl.J 
0.­

* ~A'Jl6-J bblYl n ril-.:J'Elt.h-.:J ~'l!tJ ~1 ~ru'Vll-.:J~~~ (P>0.05) bl.Jbbl.J'J!?l-.:J b~m nl.J 
'" 

7 

1:il 833 lux II 1250 lux II 2170 lux !l 2736 lux 
;:! 

2 3 4 5 6 

b'J'tl1 (itlWll~) 

Jll~v1 4 ~ll.J'JI.J~'Elb'U~tJ ( ~'El /~I.J) ~t~f1JA'Jl6-Jb~ 6-Jbb~-.:Jri l-.:Jnl.J blll.Jb'J~l 6 iJJ ~l~ 

6~G: 

?i 
~~ 

5 
QiJ 

-~«4 

~ 
4(OJ 

~G" 
;:! 
C" 3;:! 
c-

o!!," 

2 

o I 
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4.1.2.1 	 mJ''':1bf1n~~~[j1tJ'':1fi Tota l phenolic compounds (TPC) 

mJ''':1bf1J'l~~~lJ'~l'W'El'W:W'6'lfJ'M~~AtJ mJ'~lm:Wl ruy,h,l'El~ n~'l~:W A 1 'W~'W 
'. 'U 

,2170 bb'6'l~ 2736 lux btl'Wb'd'6'll 6 iLiAl~bb'6'l~HI7l'dYll'6'l~'6'lltJ 2 "TI\!A 1~bbri J'lni'W bb'6'l~ b'El'Vll'W'El'6'l 

95% 'VflJ~l m:W lruy.j'W'El'6'lJ''d:w~~nA'''lln~'W'V'lJ'~~Li'6'ln'''l~~:Wln~~A f1 'dl:Wb~:Wbb~'l 2736 lux bVl1nU 
'U , 

35.00±11.28 fjg/g J''El'l'6'l'l :W l~f1'dl:Wb~:Wbb~'l 2170 ,1250 b b'6'l~ 833 lux I?Il:W~l(?)U~AtJ~m :W lruy.j 

'W'El~m'd:Wb'Vl1nU 33.19±9.25 , 27 .69±1 0.53 bb'6'l~ 25.00±11.72 I-Ig/g (l?Iln 'l~ 5)l?Il:W~1(?)UtAtJhj 

~ f1'dl:Wbbl?l n ril'l'EltJl'l~'lJtJ ~1~bkJ'Vll'l~~~ (p> O .05) ~'d'WI7l'dYil '6'l ~'6'l1 tJ J'1 ni'W~ili:w1ru~'l n~l I7l'dYil 

'6'l~'6'llm'El'Vll'W'El'6'lbVhnu 40 .91±0.73 bb'6'l~ 19.52±0.73 fjg /g I?Il:W~l(?)U (1?I1J'1'l~ 5) ~AtJ~f1'dl:W 

'V I Q/ Q..I 

f1'dl:Wb"ll:Wbb~'ll?ll'ln'W 4 J'~ AU 
'V i 

f1'dl:W b~:W bb ~'l (I ux) 
o ~ 

'Wln'6'l'W b'El'Vll'W'El'6'l 95% Mean±SE 

833 36.72±2.19 13.28±0.75 25.00± 11.728 

1250 38.22±0.24 17.17±0.50 27.69±10.53
8 

2170 42.44±2.51 23.94± 1.56 3319±9.25° 

2736 46.28±1.31 23.72±1.12 35 00±11.28
8 

8 	 b
Mean±SE 40.92±2.16 19.53±2.61 

4.1.2.2 	 mJ''':1bf1n~~1A tJ'':1fi OPPH 

mJ''':1 bf1J'l~~~ 1J'~l'W'El'Wm~ fJ ~ J'~~A tJ":1fi 0 PP H bt.l ~'W'V'l J':W~~Y11 m J'Li l.l n 
q 'U 	 'U 

" , 
btl'Wb'd'6'll 6 iLiAl~bbl.l~HI7l'dYll'6'l~l.lltJ 2 "TI\!A 1~bbri ~ln;'W bbl.l~ b'El'Vll'W'El'6'l 95%~AtJmn9'El"'l1'l 

17l'd'Elth'l~l J' 5 bvil'V'lU~l f1'd l :W~ 1:w nI1 'Wm J'Y11l.l1tJ 0 PP H ~~ n A"'lln ~'W'V'l J':W~~ f1'dl:W b~:W b b~ 'l1250 
, , 

dd I Q/ 	 dl .c::::i 'V 

bb'6'l~ 833 lux A'Vl~A b'VllnU 12.38±6.74 bb'6'l~11.74±4.73 % J''El'l'6'l'l:Wlf1'El'Vl f1 'dl:Wb''ll:Wbb~'l 2736 bb'6'l~ 
q 
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tJtJ~l Ab]d'Vll-:J~Cl~ (P> 0.05)'6'i'd'W!?l'dllll~~~ltJJlni'WiJA'dl:W ~l:Wld1:1lwnldllll~ltJ DPPH 1~~ n~l 
!?l'dllll~~~lm'El'Vll'W'El~ b'vhn'lJ 19.21±1.12% bb~~ 3.89± 1. 12 % ((9Ildl-:J~6) l~t1iJA'dl:Wbb(9lnl?h-:Jn'W 

1 ~ 	IV 0 Q/ Q=:' .:;::,I i/ Q./ 

'EltJ 1-:J :w'WtJ ~1Ab]d'Vll-:J ~ 1:1 (91 (p<0.05) ~ ~ n1 d'Vl ~~'El-:J:W A'd 1:W ~ 'El ~ A~'El~n'lJ n1 d'Vl ~ ~'El-:Jon'El-:J fll~:W1 V'1 

bb~~ Aru~ (2555) v'h n1 d'Vl ~ ~ 'El-:J ~~on'El-:J n ld~ dl-:J bb~-:J !?l'Elm:W l ru~ ld~l'W'El'W:W ~~~ d~~U~l ~'El n 
q '" 

I I 	 'V I I 

1?l1<il-:JVj 6 rhb'u~tJ %DPPH Yl~~~-:J91n1d~n~~d:wih~'j/dl-:J!?l'dllll~~~ltJ.wln~'Wbb~~b'El'Vll'W'El~Yl 

l~:flJA'dl:Wb4J:Wbb~-:J!?ll-:Jn'W 4 d~C?1U 

, 


o w '" 
A'd 1:W b	4J:W bb~-:J( lux) 'Wln~'W b'El'Vll'W'El~ 95% Mean±SE 

833 16.56±4.45 6.91±1.93 11.74±4.73
3 

1250 19.12±0.15 5.64±1.00 1238±6.74 8 

2170 21.18± 1.79 0.71 ±0.53 10.94±1023
3 

2736 19.98±3.41 2.31±0.80 11 .15±8.84
8 

Mean±SE 19.21±098
8 

3.89±1.44
b 

4 .1.2.3 n1d~ bAdl~Vl1~t1~1hn m:Wlru~ldtJd~n'El'lJ'I'l~ 1 l'd'W'EltJ rPl (TFC) 

n1d~ bA dl ~~~ 1d~l'W'El'W:W ~ ~ ~ d~l~tJnldVllm:w 'I ru~ ldtJ d~ n 'El 'lJ'W ~1 l'd 
q '" 

833,1250 ,2170 bb~~ 2736 lux b1J'W b'd~l 6 itJ~l~bb~~HC?l'dllll~~~ltJ 2 on1J~ l~bbri Jlni'W bb~~ 
b'El'Vll'W'El ~ 95% ~ 'lJ ~ lm:w1ru~l dtJ d~n 'El'lJ'W ~1 l'd'W'El tJ rPl~ ~ n ~91 n ~'W~ d:W ~ ~1J1:f'lJ A'dl:W b4J:W bb~-:J 

, 	 , 
.:;::,I 	 =l I Q/ =l i/ 

2170 lux :W:W ln 'Vl~~b'Vl l n'lJ 1.95±0.52 mg/g d'El-:J~-:J:W l 'VlA'dl:Wbon:Wbb~-:J 2736, 1250 b b~~ 833 lux 

(9Il:W~ 1 C?1'lJl~t1iJm:W l ru~ldtJd~n'El'lJ'I'l~ 1 1'd'W'EltJrPlbYhn'lJ 1.75±0.33, 1.71 ±0.39 bb~~ 1.40±0.22 

mg/g (9Il:W~ l C?1U ((9Ildl-:J~ 7) l~tJiJA'dl:Wbb(9ln!?l l -:Jn'W'Elth-:JiJt!tJ~ l Ab]d (p<005) '6'i'd'WC?l'dv1 1~ ~~lm'El 

'Vll'W'El ~iJ l.i1:w 1 ru ~ ldtJd~n 'El'lJ'W ~1 1 'd'W'EltJ rPl~ ~-:J n~1 !?l'dv11 ~~~1 tJ Jl n i'W bV'l1 n'lJ 2.06±0 04 bb~ ~ 
'" 
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, 	 9.1 I , 

~l'a'l'1Vi 7 	 fDilb'U~tJ TFC (mg/g) "llnmd~n~~d:l-J~d~VI(:h'J~'dvh01~~ltJt:l1n-5'Wbb~~b'el'VI1'W'El~V\ 

HlfU~'dl:l-Jb~:l-Jbb~'Jl?ll'Jn'W 4 d~(9)U 

b'el'VI1'W'el~ 95% Mean±SE 

S33 1.1 S±0.09 1.61±0.06 1.40±0.22
C 

1250 1.32±0.OS 2.11±004 1.7 1±0.39
b 

2170 1.43±0.OS 2.47±0.06 1.95±0.52
a 

2736 1.42±0.14 2.0S±010 175±0.33
b 

Mean±SE 1.33±0.06
b 207±0. 1Sa 

4.2 nl'a''Vl1?1 'Cl ~'1~ 2 nl 'a'~ n Hl e.J'Cl"lJ~ '1'a'~tI~ b'J'Cllb~ bb'6ll 'I ~~ nl 'a'b"'l~ n.d b~'lJb ~ bb'Cl~ ~m~l 

m:l-Jl ru '6Ill'a' ~1'U~'U:l-J 'Cl ~'6Il 'a'~"lJ~ 'I ~'U~ 'a':l-J ~ 
• <u 

4.2.1 nl'a'b"'l~ ru b~'lJb~"lJ~'1 ~'U~'a':l-J ~ ... 
9..1 11 , 	 , 

"llnmdb~l~b~tJ'Jbtl'ElbtJm'el'J ~'W~d:l-J~JlltJ1~d~tJ~b'd~11~ bb~'JV\~ ~'dl:l-J bb~ n 1?l1'J n'W 

~'el S 12 16 bb~~ 24 .r'dt:l-J'J bbl?l~~~1.J~11.HJnldb"l1'bldb~utl?l~bbl?lnI?l1'Jn'W ~U'd'l~'W'V~d:l-J~Hlfu~~"lln 
, "" 

~ 'd 1:l-J tJ1 'd "lI 'el'J d~tJ ~ b'd ~1 Hhb~'J V\ bbl?l n t9i 1'1 n 'W t~tJ ~'d 1:l-J~'J 91'W 'd'W1 U .w 1 VI'Wn ~ (9) bb~~.w lV1'Wnbb~'J 
'IJ 

b~:l-J;'WJlltJ1~d~tJ~ b'd~11~ bb~'J:l-Jln 16 bb~~ 24 .r'dt:l-J'J (Jll~~ 15 bb~~ 1?l1Jl'l~ 3) ~~n1d'VI~ ~'el 'l 
i~bb~'lnU Jo et al. (200S) Hl'V1~~'el'ld~tJ~b'd~11~bb~'l~bbl?lnI?l1 'l n'W ~'W'el'el'W"lI'el'l~'WVI~l'l~~'drl:l-JtJl'd 

'IJ 

t; I t; 9..1 , 11 

"lI 'El'l~'W'el'el'W ~'dl:l-JtJ1'dd1 n ~'WV\VllJl1u .wlV1'Wn ~ ~bb~~.w lV1'Wnbb~'l b~:l-J~'WJll tJ 1~ d~tJ~b'd~lHhb~'l 

lJ'eltJ S bb~~ 12 .r'd t:l-J'l i'ltlbtl'W b~d1 ~~"Dbbl?l~~']j:W~~ ml:l-J ~'El'Jnld"ll'el'ld~tJ~b'd~rI1~bb~ 'l~1 bbl9lf1l?ll'ln'W 

~ ~~'el'ld~tJ~b'd~11~bb~'l I?l'el nldb'''l1b).! b~U tl?l"ll'el'l ~'W'Y'ld:l-J ~VI-5'l "l1 n~1.J ~1~~ 6 "lI'el'l n 1 d 
'V, 	 tv I I 9..t I 

b~1~b~tJ'lV\b~1~b~tJ'JJlltJ1~d~tJ~ b'd~11~ bb~'l:l-JlnV\ 16 bb~~ 24 i'd t:l-J'l ~.wlV1'Wn~~:l-JlnV\'61~ bVl1nU 

106.33±12.33 bb~~ 130.66±22.66 1?l1:l-J~1(?)U bb~~~d~tJ~ b'd~11~bb~'l 24 f'dt:l-J'l ~tflV1'Wnbb~'l:l-Jln 

, 
"" bb~~ Jll~'VI 5) 
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8 hr 12 hr 16 hr 24 hr 

Jll'Wv1 S eH'16jJ'el'ld~t.J~b'd~11i1bb~'lI?i'elnldb'"11b1Jb~utl?l'll'el'l~'W'V'r:r'J-.d~ (8acopa monnieri) ~ 

d~t.J ~ b'd~11i1bb~'l8, 12, 16 bb~~ 24 i'dhN 

"" " b'V'Jl::;b~t.J'l 

!li !li 

d::;t.J~b'd'i'n1i1bb~'l (i'dhN) til~l1nM) (:wn./~'W) til~l1mbi1'l (:wn./~'W) 

8 57.41±S.91 
bc 6.0S±O.OSc 

12 46.00±4.00c S.40±O. 1Oc 

16 106.33±12. 33
ab 

11 .33±O .83
b 

24 130.66±22.66
8 13.91±O.91 a 

F-te~ * * 
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[911 "al ..:1.y1 9 e.J'i:16JJ'El\l d::;tJ::;l'J'i:111i1ll'tl\l A'El~ l'W'J'WtJ'El (?16JJ'El\l fl'W '\fj d:wi1 

~LJ(?111f d::; tJ ::;b'J'i:111i1lb'tl\l (.r'Jb:W\l) F-tes t 

8 12 16 24 

1.2S±O.10 1.2S±O.10 1.1S±O.11 1.10±O.O7 ns 

2 1.30±O. 11 1.2S±O.1 0 1.1S±O.11 1.10±O.O7 ns 

3 1.30±O .11 1.30±O.11 1.1 S±O. 11 1.10±O.O 7 ns 

4 1 .30±O.11 ab 1.S0±O. 11a 1 .1S±O.11 b 11 0±O.07
b 

* 

S 1.30±O.11 1.SS±O. 11 1.20±O.14 1.30±O.11 ns 

ab a bC
6 1.SS±O.17 170±O.11 120±O.14 1. 10±O.14c * 

.q , Q/ I .::::::.IQ/ 0 Q.I .:::::...:::::.. 

* = :WV51'Jl:Wbb[9ln[9l1\ln'W'1ltJ1\l:W'WtJ'tl1f1b1J'Vll\l'tlbl[9l (P <O OS) 

ns = l:iJiJV51'Jl:Wlb[9lnAl\ln'W'EltJl\l~hrtJ~I01b1J'Vll\l'tl~~ (P>O.OS) 

Jll'\fj~ 7 bl'i:1::; [9Ildl\l~ 9 bb'tl(?1\l1i1 l'~'W~\le.J'i:16JJ'El\l~l'w'J'WtJ'El(?16JJ'El\lfl'W'\fjd:wi11'Wd::;tJ::;b'd'i:11 

1i1b b'tl\l~ bl[91 n Al\l n'W 'Y~u~11'W ~LJ (?111f~ 4 bb'i:1::; 6 ~1 'W'd'WtJ '1l (?1l ~ :W~~'EltJ1\l A'Elb ti'El\lJll tJ 1fld::;tJ::; b'd'i:111i1 

lb'tl\lU'1ltJ 8 bl'i:1::; 12 .r'Jb:W\l ~\liJfI'dl:Wlb[9ln!?il\ln'W'EltJl\liJoJtJ~I01b1J'Vll\l'tl~~ (P <O.05) ll'i:1::;~d::; tJ::;b'J'i:111i1 

lb'tl\l 12 .r'db:W\l '\fj U~I'W'd'WtJ'El(?1:Wln~'tl(?1 A'El 1.S0±O. 11 lb'i:1::;1.70±O.11 [9Il:W~I(9)U bb~(?1\l1i1bi1'W~1, 

14 
. • S h. 

12 

-\I) (ti 10 
-! 
'0 3 -_... . ..'.-" a; 
"., 6E 
::;,.. 4 

:2 

0 

-- • •. 12h. 

- ..- 16hl , It' 

_ 6 
.-k' - - - •••••• -

_ - - .. .. __ ..:t::. .. .. • 
..:::--..~-

0 2 G i 

weel-.s 

J11'V'l Yl 8 e.J'i:16JJ'El\ld::;tJ::;b'd'i:111i1bb'tl\l!?i'1l~I'W'd'W1U6JJ'El \l ~'W'\fjd:wi1~d::;tJ::; b 'd'i:111i1 b b'tl\l 8, 12 , 16 bb'i:1::; 24 
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i1J[j11~ d~t1~b'd'in1{.1bbl.'l'l (.f'dbJ-J'l) F-test 

8 12 16 24 


3.30±0.30 2.90±0.27 3.80±0.35 3.90±0.23 ns 

2 4.50±0.34 4.55±0.27 4.90±0.42 5.40±0.21 ns 

b b b
5.50±056 5.20±0.30 6.10±0.47 7.80±0.46 *3 

b b b
4 5.70±0.60 610±053 7.20±0.50 1O. 15±0.66

3 * 

5 600±0.65
c 

690±057
c 

9.50±067
b 12.30±0.92 8 * 


b b 8

6 7.85±1 17 8.10±062 11 . 15± 1 .10'" 12.65±154

=1 I Q..I I c:::J IV 0 Q..I == 
* = J-J V1 'd 1J-J bblYl n IYll'lm.l'El tn'lJ-J'Wtll.'ll V1 blJVl1'll.'l bI IYl (P<O 05) 

ns = hJrJV1'dlJ-JbblYlnI?11'ln'W'EltJl'li:h.rm~lAbJd'Vll'll.'l~~ (P>0.05) 

Jll~~ 8 bb0-l~ IYlldl'l~ 1 0 bbl.'l[j1'l1{.1bi1'W~'leJ~6jj'El'l~1'W'd'W11J6jj'El'l~dJ-JiJ 1'Wd~tJ~b'd~1 1i1 

bb l.'l'l~bblYlnI?11'ln'W ~1J~11'Wi1J[j11~~ 3-5 ~'W~dJ-JiJ~b~1~b~"tJ'lJlltJ1~d~t1~b'd~11i1bbl.'l'l 24 .f'dbJ-J'l rJ 

~1'W'd'W11JJ-Jln~l.'l[j1bvhn1J 7.80±0.46, 10.15±0.66 bb~~12.30±0.92 bb~~1'Wi1J[j11~~ 6 ~'W~dJ-JiJ~, 

4.2 .2.1 n1d~bV1d1~'t11[j1t1~fi Total phenolic compounds (TPC) 

n1d~bV1d1~~l.'lld~1'W'El'WJ-J~~l.'ld~b[j1t1%n1d't11mJ-Jlrul.'lld1Jd~n'El1Jb~~~, ~ 
'V I I 'V I 

'W'El~Vl'l't1J-J[j11'W~dJ-JiJ VlrJi7l'd~1'tl~~1t1VlbblYlnI?11'ln'W ~'El b'El'Vll'W'El~ 95% bb~~1.Jlni'W ~1J~lmJ-Jlru 

l.'lld1Jd~n'El1Jb~~~'W'El'tli'l't1J-J[j1 (TPC) r.l1nn1dl.'ln[j1~dJ-JiJ~'dm'El'Vll'W'El~ 95% bb'tl~~lni'W rJV1'dlJ-J 

bblYl n 1?11'l n'W'EltJl'l~'\JtI ~1 AbJd'Vll'll.'l~ ~ (P<0.05 ) ~1J~l~mJ-Jlrul.'lldb~~~'W'El~~l.'ln[j1 ~'dtl~l ni'W~ 

d~t1~b'd~11i1bbl.'l'lJ-Jln 24 .f'dbJ-J'l J-Jln~~[j1 bVl1n1J 40.77±0.05 mg/g bb'tl~~mJ-Jlrul.'lldb~~~'W'El~~ 

l.'ln~~'dm'El'Vll'W'El~ 95% J-Jln ~d~tJ~b'd'tl l1i1bbl.'l'l 12 16 b b~~ 24 -f'dbJ-J'l bVl1n1J 20,05±21.63, 

20.88±0.64 bb'tl~ 23.61±1.1 0 mg/g 1?l1J-J~1i?f1J 

I 9.,.; I I I I 

d~tJ~b'd'tll1i1 bbl.'l'l 24 on'd tJ-J'l 1.Jl ni'Wb1j'Wi7l'd~l~~~ltJVll.'ln~l.'lld1Jd~n'El1Jb~~~'W'El~\~J-Jl nVll.'l [j1 bb~~Vl, 

, 
, "" 

~1J'dl'Vl 
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d~tJ~b'dtn1i1bb'6'1'l 12 16 bb~~ 24 {'dhJ '1 b'el'VI1'W'el~ 9S% bU'Wlfhvll~~~ ltJ~'6'1nrYl'6'11dtld~ n'el1J 

h1~~'W'el~1~~ (~1d1'l~ 11) 

• I , i.I I 

[9Il1'l'lVi 11 Alb'U~mtJ'elfb~'Wl'l TPC ~1~iOllnn1d'6'1nrYl~d~iJ~'dtJ~lni'Wbb~ ~ b'el'VI1'W'el~ 9S% 

8 31.63±0.94
b 

1S.13±0.77° 

12 3072±336
b 

200S±1.63
a 

16 31.83±1.33
b 

20.88±0.64° 

24 40.77±0.OSa 2361±1.10
a 

F-test * * 

4 .2.2.2 n1d~bAdl~Vll~tJ~fi DPPH 

r.l1nn1d~bAd1~~'6'11d~1'W'el'W~~~M~1'W~d~~ brYltJ10Ji ~'dVil~~~ltJ , " 
~bb~mh'ln'W tJd~n'elU~'dtJ b'el'VI1'W'el~ 9S% b b~~Jlni'W ~'dtJ~fi DPPH ~u r;hAlb'U~mtJ'elfb~'Wl'l 

o PPH ~ b1nVil~ltJ'1J'el'ln1d'6'1n~~d~~~'dm'el'VI1'W'el~ 9S% bb~~Jl ni'W hJ~ A'dl~bb~ n l?il'l n'W'el~l'l~ 
'IJ 

, 

1ItJ~lAb1!'VI1'l'6'1Q~ (P > O.OS) (flldl'lV! 12) 

9S% 
V i 

ovi,l' 0 Q/ 

'6'1nrYl~'dtJ'Wln~'W 

8 80.8S±0.21 82.71 ±0.47 

12 80.46±0.86 82.76±2.33 

16 80.38±0.S6 8S.00±0.06 

24 80.60±0.80 87.20±0.28 

F-test ns ns 

.::::::l I Q/ I .::::::l Q/ 0 Q/ =~ 

* = ~A'dld·m~n[9l1'ln'W'eltJ1'l:w'WtJ'6'11Aru'VI1'l'6'1b1fl (P<O.OS) 

ns =hJ ~A'dl~bb~nl?il'ln'W'el~1'l~1ItJ~lAb1!'VI1'l'6'1Q~ (P>O.OS) 
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4.2.2.3 md'~ bA d1~~1:(9Jt.i1fiVI11Jh.n ru~ld''Lld'~n'el'lJyj 'c11 ~'d1..l'eltJ Wi (TFC) 

md'~ bAd1 ~~~1 d'~11..l'el1..l:W 'c1 ~ ~ d'~~(9JtJ~fi m d'~11]-:W 1 ru ~1d''Lld'~ n 'el'lJ yj 'c11 ~ 'd 
q 'IJ 

1..l'eltJ#i (TFC) b1.J'1,"Id':W~ ~n(?hVh'c1~'c11tJ~bb(9JnrJl1'lfl1..l (i;'el b'el'V111..l'el'c1 95% bb'c1~J1ni1..l 'V'l'lJ~lm:W1ru 

~1d''Lld'~n'el'lJyj'c11~'d1..l'eltJ#i (TFC) ronnmd"Ml(9J'V'ld':wiJJhm'el'V111..l'el'c1 95% bb'c1~J1ni1..l nA'd1:Wbb(9JnrJl1'l 

n1..l'el~l'ln'l.Jm~l Ab]d'V11'l~rl ~ (P < O. 05) 'V'llJ~lnm:W1ru~1d'~'V'l~~1..l'el~~~ n (9J ~'dtJJ1ni1..l~ d'~tJ ~b'd'c11 
b{hb~'l:W1n 24 i'd~:W'l :W1n~~(9J b'Vlln'lJ 1.50±O.11 mg/g bb~~nm:W1rW~1d'~'V'l~~1..l'el'c1~~n(9J~'dm'el 

'V111..l'el'c1 95% ~d'~tJ~b'd'6'nb~bb~'liJ,'eltJ 8 12 bb~~ 16 i'd~:W'l :W1n~~(9J b'Vl1n'lJ 293±006, 295±0.01 
q 

bb~~ 2.50±0.25 mg/g (9J1:W~1~'lJ 
, 

, "" b~ 'el bmtJ'lJ bYltJ'lJ A1 b'U~tJ'l1 'el'l~ 1d'~ n (9J b1..lbblJi 'c1 ~d'~tJ ~ b'd~lb~ bb~'l 'V'l'U'd1'V1 

d'~tJ~b'd'c11b~bb~'l 24 i'd~:W'l J1ni1..lbu1..lrJhvh~~~ltJ~~n(9J~1d''Lld'~n'el'lJyj'c11~'d1..l'eltJ#i (T FC) 1~:W1n 

~~(9J bb'c1~~d'~tJ ~b'd~lb{hb~'l 8 12 bb'c1~ 16 i'd~:W'l b'el'V111..l'el'c1 95% bU1..l~'dVi1'6'1~'6'1 1tJ~~n(9J
q 

I I 	 OJ , 
cv 2..1 0 Q,;'

d'~tJ ~ b'd 'c11Ylb~ bb~'l(i'd ~:W'l) ~n(9J(9J'dtJ1..l1n'c11..l ~n(9J~hm'el'V111..l'el'6'1 95% 

8
8 1.12±0.00b 2.93±0.06

b
12 1.14±0.01 2.95±0.018 

b
16 	 1.1 3±0.53 2.50±0.25 b 

b
24 	 1.50±0. 118 2.29±0 18

P-values 	 * 

4.3 nl'<1'V] (9J~'El~~ 3 nl'<1~n'Ml f1'Jlm.n:J..J.n'W"l.I'El~Jl~l~"1ibfl'<l~~iJ ~~ ~'El nl'<1b~~ru b~'lJb~ bb~~ 
~ 	 ~ 

~~ g.., 4 g,.., 4 ~ ~.c::. 
u '<I:J..Jl ru ~1'<1~1'W'El'W:J..J~'El~'<I~"l.I'El~ ~'W'W'<I:J..J :J..J~1 n nl'<1b'Wl~ b~t1~ b'W'El btl'El 

q ~ 

4.3.1 nl'<1b~1qJb~Ub~"l.I'El~~'W'W'<I:J..J~ 
I 'V iI I 

ron nmd'~n~l mdbIOj1rub~'lJ ~(9J'lI'el'l ~1..l'V'ld:w~YlVi1m db'V'll ~b~mb~ 'el b8'el'lJ1..l'el1~ld~(9J d' 
~ 	 'IJ 

, " 
MS .y]nA'd1:J..Jb~:W~1..l'll'el'l~1(9J1'6'1"]j~Ad~bb(9Jn(9J'1'ln1..l 5 A'd1:Wb~:W~1..l (i;'el 0, 1, 3, 5 bb~~ 7% (w/v) bU1..l 

'IJ 

, " 
d~tJ~b'd 'c11 6 i'Ll(9J1~ 'V'l'lJ~1 bblJi'c1 ~i'Ll (9J1~~1..l'V'ld:w~n mdblOj1b]d b~'lJ ~(9J bb(9JnIJi1'l n1..l ~1..l'V'ld':W~:v\b'V'll~b~tJ'l 

3% 
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1.80±0.11 tJ1l(9) / ~'W 66~ ~ 17AO±0.66 1u/~'W (17I1J'1-:J~ 14, 15 66~~Jll~~ 9 , 1 0) 6ij1l~ 6~ J'1~~'Yll-:J 

'6'1f:l~~U(;i1'i~\J(9)I~~ 2, 4, 5 66~~ 6 nl J'6n(9)tJ1l(9)6Jl1l-:J~tJ~J';w iJ1'W'Yln"ll(9)nlJ''Yl(9) ~1l-:JiJ~'dl;W 66I71n D11-:J, , 

1lt.h -:JiJ'\JtJ ~1 ~ru'Yll-:J'6'1f:l ~ (P <O. 05) 'C1'd'WnlJ'6n (9)1 U6Jl1l-:J ~tJ~J';wiJ1'W'Yln"ll (9) nlJ''Yl (9)~1l-:JiJ ~'dl;W 66171n D11-:J 
QI '< q 

, 
I .::::::l Q./ 0 cv .::::;:,..::::. .c::l 0 <=£ 

1ltJl-:J;W'W tJ '6'11 ~ ru'Yll-:J '6'1 bll7l (P <0 05) 171~1l(9) J'~tJ ~6 'd ~1'Vl'Vllnl J'R m11 
~ ~, 

1l1V11J'b~1 ~6~tJ-:J:v\iJ ~'dl;W 6~;W~'W6Jl1l-:J~11711~'1lb~J''6'1 3% 9~6VI;Wl ~'6'1;W~IV1 ~'lJ nl n91ru 6~'lJ bl7l 
~ ~ 

, 'V I 'V I 

VI '6'1 (9) 6"li tJ6~tJ 'd n'W J'1l-:J~-:J;W19 ~ 6IJ'W1l 1V11n~ 1~ 6~tJ-:J:v\ ~'dl;W 6~;W~ tJ6JI 1l-:J \),11711 ~'1l b~ J''6'1 1% 66D1 6ij1liJ, ~ 

, , 
"" "" 'Yl 14 66~~Jll~'Yl 11, 12) 

'1lb~J''6'1 66 I71 n D11 -:Jn'W (0, 1, 3, 5 66~~ 7% w/v) 
~ 

" 
fl'dl:I-J 6~:I-J~'W'lJ1l-:J1111711'i'l']j'[ f1d'i:'1 (%)

" F-test 
0 3 5 7 

1.06±0.O7 1.13±0.O9 1.26±O. 12 1.00±O.OO 1 13±O.O9 ns 

2 1 06±O.07
b 

1.20±O.11 
3b 

1.53±O. 13
3 

1.40±O.13 
3b 

1.40±O.13
3 b 

3 1.06±o. 07 1.26±O.12 1.53±O.13 1.46±O.13 1.40±O.13 ns 

4 

5 

1.06±O.O7° 
~ 

1.06±O.07
c 

1.26±O.1 2
atJ 

1.26±O. 12
3b 

1.53±O. 13
3 

1.66±O. 13
3 

1.53±O.13
3 

1.66±O.1 3
3 

1AO±O.13 
3b 

1A6±O .13
3 b 

6 1.06±O.OYc 1.33±O.13
bC 

1.80±O.11 a 1.73±O. 12a 1.53±O.13 
ab 
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']t~~~66[?]nf?h~n'W (0, 1,3, 5 b6~::: 7% w/v)
'U 

v 

l 'H'l1 fl'd1l-J b~l-J~'W']J'tl~ ,.'hi?l1't1"]jlf1'j''6'l (%)
'U 

F-test 
0 3 5 7 

a a a2 00±0 10b 2 .86±0.26 300±0.26 2 .60±0.16&b 2 .80±0.30

2 2.73±0.27
b 

506±0.40" 6.20±0.37" 5. 13±0.34 8 5.60±0.52
a 


b

3 326±027 7.53±0.51 a 8.40±0.35" 7.06±0 .40a 7.33±0.81 a 


d a be

4 4.40±0.40 10.40±0.57"c 11.06±0.38 8.53±0.51 C 9.20±0.91 


d ab a c bc

5 6.06±0.45 1320±0.85 14.40±0.45 10.66±0.64 11.60±125 * 

b b
6 7.33±0. 54 c 16.26±1. 14c 17.40±0.66" 12.80±0.85 12.53±1 .34

~ 
"G; 

~ 
(OJ 
QjJ 
~ 

G; 
(OJ 
QjJ 

~ 
C" 
~ 
rorr 

o 0% [§j 1% II 3% ~ 5% I2l 7%
/ .50 

2.00 

1.50 

1.00 

050 

000 

i' 1 2 3 4 5 6 
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20 .00 


00% E2J 1% II!II 3% ~ 5% ~ 7% 


1 2 3 4 5 6 

bTCll (~\Jl?ll~) 

Jl1 ~ -v11 0 ~ 1'W 'd 'W11J b'U~tJ'lI 'El'l ~ 'W ~ d:l.J ~r.11 n n1 db ~ 1 ::; b~vtJ'l1J'W'EllV!l d~ ~ V'1'd l:l,H ~:l.J~'W 'lI 'El,nfl (9]1 ~ 

18.00 

16.00 

14 00 I 

;! 
.5; 
~ 1? 00 

~ 
;:J 10,00 .... 
;! 
C" 
;! 
r orr 

fl,OO 

6.00 

4.00 

2 00 

0 ,00 

. " 
(9l1'a1~Vi 16 e-J~'lI'El'lV'1'd1:l.Jb~:l.J~'W'lI'El'ltJlm~6J!bV'1d'6ll191'Eln1db"'l1rub~1J b(9]'lI'El'l ~'W~d:l.JilV!~'l"'ll nitJ (9I1~

~ ~ 

" 
tJ1WWn'6ll(91 (nf:l.J) 

o 

3 

5 

7 

1,52 

3,97 

4.20 

3,35 

2,37 
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0% 1% 3% 5% 7% 


Jll'W~ 11 	mJbICJ1'b1!b~Ul l9l'lJ'El'l~'W~d:wilVl~'l"nn«1li?11~~ 4 'lJ'El'lmdb~1::: b~~tJ'lU'W'EllV11d~~fI'dl:W 
b~:W~'W'lJ'El'l,fl1911'6'l"ll lfl d~bbl9lnl?h'ln'W (0, 1,3, 5 bb'6'l ::: 7% W/V)

OJ 

30/0 50/0 

Jll'W~ 12 	 mdblCJ1'q:j b~Ull9l 'lJ'el'l~'W~nJilVl~'llCJln«1li?11~~ 6 'lJ'el'lmdb ~l ::: bitJ'lu'WmVlld~~ fI'dl:W 

b~:W~'W'lJ'El'l,fl1911'6'l"ll lfl d~bbl9lnl7il'ln'W (0, 1,3, 5 bb'6'l ::: 7% W/V)
OJ 

4.3.2.1 	 md~bfldl:::Vl1i?1tJ~fi Total phenolic compounds (TPC) 

md~ bml:::~~ld~ l'W'el'W:W'i'1~M:::li?1tJ nldVllm:Wl rw~'W'el'6'li'lVl:W i?11 'W~'W 
q '" 

1,.1 ~ I 	 2-' I 

7% l'WmVlldb'Vn:::b~tJ'lb11'elb~'el~l9ld MS bb'6'l :::l~l9l'dVil'6'l:::'6'lltJ 2 "llUi?11~bbri tJln~'W bb'6'l::: b'El'Vll'W'el'6'l 
OJ 
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:J.J1n~~~ bVlln'lJ 75.78±5.70 j.Jg/g d''el-.:J'C1'nn~01'Jl:J.Jb~:J.J~'W 5,3, 1 bb'C1~ 0% t~tJiJ m:J.J1 bl.iy,j'W'el'C1 

I Q..o' 0 cv .::::I 

d''J:J.JbVl1n'lJ 68.03±7.68, 56.78±9.37, 44.64±8.79 bb'C1~ 4106±16.1 2 j.Jg/g IYll:J.J'C11~'lJ (lYlld1"1'V1 

17) t~tJL:JJiJ 01'dl:J.J bblYln 17l1-.:J n'W'elth-.:J iJoJtJ ~ 1 A bk! (p<O .05) ~'d'W~'d ~1 'C1 ~'C11tJ,fl n i'WiJ m:J.J 1 ruV-l'W 'el 'C1 
, , 
~ Ia/O ICV OQ/ .:=:::I 

d''d:J.J'VI~-.:Jn'J11J1'd'VI1'C1~'C11tJb'eJ'VI1'W'el~H'VIln'lJ 79.30±1 0.30 b\''C1~ 35.21 ±3.32 j.Jg/g !rll:J.J'C11~'lJ (lJIld'l-.:J'VI 

17) t~tJiJml:J.J\'\'lJInI7l1-.:J'eltJl-.:JiJoJtJ~lAbk!'VI1"1'i'l~~ (p<0.05) W'C1n1d''VI~'C1'el-.:J'i'l'el~01~'eJ-.:Jn'lJ '1l9'U1 bb'C1~ 

'W-.:J'W'll (2555) ~1n1d''VI ~'C1'el-.:J';) \'01 d1~~'i'l1 d'~ 1'W'el'W:J.J 'C1~'i'ld'~m:J.J 1 ruV-l'W'el'C1 d''d:J.J n1J ~'W 'VIJd':J.J~'VIJ'lJ~1 \'~'el
, , 'IJ 

, ~ ~ 

d'~(9)'lJ01'dl:J.J b~:J.J~'W'lI'eJ-.:J'i'l1d''C1~'C11tJVl 'i'l-.:J~'W9~~lb~m:J.Jl ruV-l'W'el'C1d''d:J.J 'C1 ~ 'C1-.:J \'\''C1 ~n1 d''i'l n ~ ~ 'd tJ'l119 ~b~ 
'IJ 

" 
'eJ'el n~ \'~'ll'W'lI'el-.:J~'d'W'i'l n~tJ 'elme:l nb"ll'W b'el~ 'C1'el~~ \'1Yl 'VI \'\''C1~'l11'l1'el-.:J~'Wd'dVl'el:J.J (Etlingera pavieana) 

\' \''C1dl'W'i'll'dVl'C1-.:J (Amomum biflorum) t~tJ 'VIJ'lJ~1 ili:J.Jlru'i'l1d1Jd~n'el'lJV-l'W'eJ'i'ld''d:J.J91n~'d'W'i'ln~tJ'eltJ 

\, 'el~'C1'el~~ blYl'VIiJm:J.J1 ru'i'lld1Jd~n'el'lJ Vl'W'el'C1d''d:J.J'i'l-.:J'i'l ~ d''el-.:J'C1-.:J:J.Jl~'el ~'d'W'i'l n ~tJ'eJtJ,flbb'C1~~'d'W'i'l n~tJ'eltJ 
'IJ , 

, ' 
.QI I =J cv 2/ QCV cv 0 .::;::,. I 

!rl1'a1-!l'V] 17 011\''U'C1tJ TPC 91nn1d''i'ln~91nlJl'W'VIJd':J.J:J.J~'dtJ!rl'd'Vl1'C1~'6'11tJ'll'W~1JI1-.:J1 (j.Jg /g) 

m:J.Jlru TPC (j.Jg/g) 

~ , 
'l11ni'W \''el'VI1'W 'el'C1 95% Mean±SE 

o 60.78±6.98 21.33±2.52 4 1.06±16. 123 

6 1.61±3.28 27.67±054 4464±8.79
a 

3 8 1.50±1.26 32.06±1.43 56.78±937
a 

5 93.72±1.25 42.33±4.06 6803±7.68
3 

7 98.89±0.24 52.67±2.62 75.78±5.70a 

a b
Mean±SE 79.30± 10.30 35.2 1±3.32

4.3.2.2 n1d~b01d'1~Vl1~tJ';)fi DPPH 

nld'';) b01d'l~~'i'lld'~l'W'el'W:J.J'C1~M~t~tJ';)fi DPPH 1'W~'W'VIJd':J.Jn~ \''VIJ1~b~/tJ-.:J b'W 
, 'IJ 

~ , 
d'~I?1'lJ01'dl:J.Jb~:J.J~'W'lI'el"l'l11 1J11'C1"l1t01d''i'lVlbblJlnI7l1''1n'W 5 d'~(9)'lJ L~bbri 0, 1, 3, 5 bb'C1~ 7% b'W'el1V11d' 

OJ 
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I 

iI 'V 	 I 'V I 

b~l~b~mb\J'elbtJ'el'i'1~d MS bb'i'l~Hi?lrd'Vll~~~ltJ 2 "lltJlJ) 1~bbri t:nn~'W bb~~ b'el'Vll'W'el~ 95 % blJ)tJnld
" 

I 	 'V i/ I 

~ b~1 ~b~tJ'l1'Wfl'dld.J b~d.J~'W"lI'el'lt:n [9l1~'1lbfld'i'1 7% J.Jd.Jl n~ 'i'11J) b'Vl1 nu 74.21 ±3. 55% d'el'l~'ld.Jl~ fl'dld.J
'lJ 	 , 

b~d.J~'W 5,3, 1 bb~~ 0% blJ)tJJ.Jfl'dld.J'i'11d.Jld6l1'Wnld-Vll~l tJ OPPH b'Vl1nU 55.60±7.56, 52.45±3.47, 

39.84±2.33 bb~~ 38.45±0.07% [9l1d.Jiil~U ([9l1d1'l~ 1 8) blJ)tJhJJ.Jfl'dld.Jbb~nl?il'l'elth'lJ.J't!m~lV'lb)d 

(p<O .05) 1.li'd'Wi?l'd -Vl 1 ~ ~~1 tJt11 ni'WJ.J fl 'dld.J 1 'Wnl d-Vl 1 ~1 tJ 0 PPH 1~~ n ~1 i?l'd-Vl 1~ ~~ltJb 'el'Vll'W'el ~ 

bVllnu 62.94± 12.55 bb~~ 4127±305% WId.Jiil~U ([9l1d1'l~ 18) blJ)tJJ.J~'dld.Jbbl7lnl?il'l'eltJl'lJ.J 

d 
%OPPH 'Vl~IJ)~'l 

0'/ 
'Wl 	 b'el 'Vll'W'el~ 

Mean±SE 

o 39.31 ±8.30 37.59± 1.29 3845±0.Ol' 

44.33±12.75 35.34±0.76 39 84±2.33
a 

3 61.60±2.55 43.29±0.81 52.45±3.4f· 

5 80.88±0.99 9.16±7. 17 5560±7 .56
a 

7 88.59± 1.03 19.33±0.65 74. 21 ±3.tJtJ­

a 	 b
Mean±SE 62.94±12.55 41.27±3.05 

4.3.2.3 	nld~ b~d1~Vi1IJ)tJ%VITlJ1d.Jlru'i'11dl.h~n'elU~~1 b'd'W'eltJ~ (TFC) 

nld~b~dl~~'i'11d ~1'W'el'Wd.J~~ 'i'1 d~blJ)tJ n1dVililld.Jlru'i'11d1.h~~~1b'd'W'eltJ (911 'W 
, OJ 

'i.; 'i.; I i/ I 

bb~~ 7% 1'W 'ellVildb~1~b~tJ'lb\J'elbtJ'el'i'1 ~d MS 
'" 

bb~~Hi?l'd'Vll~~~ltJ 2 "lltJ(911~bbri t:nn~'W bb~~ b'el 
, , .., 

'Vll'W'el~ 9 5% ~U~l md.Jl ru'i'11dl.h~~~1 b'd'W'eltJ ~:vl'i'1 n Woll n ~'W~dd.JJ:J~ b~ 1~b~tJ'l1 'Wfl'dld.J b~d.J~'W 
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" , , 
111[9l1~~b~J'~ 7% ~:hJ1n~~ 1?1 b'vi1nu 2.57±0 03 mg/g J''el'l~'l ~l~~ 'J l~ b~~~'W 5,3, 1 b b~~ 0% b(91 tJ 

~m~l ru9fj'W'el~J''J~bV11nU 2. 37 ±0.02 , 2.09±0.13, 1.96±0.36 bb~~ 1.71±0.31 mg/g [9l 1 ~ ~1~U 

([9l1n'l~ 19) b(91tJ hi~~'J l ~bb[9lnl9il'ln'W'elth'l ~tYtJ~ l ~bk! (p<0.05) ?l'J'Wl9l'J~ 1~ ~~ lt1b 'el9,ll1'W'el~~ 
, " , 

m~lru~lnh~~~lb'J'W'eltJ ~~ ~'l n~1191'J~1~~~ltJ111ni'Wb9/11 nu 2.46±0. 14 bb~~ 1. 82±0.31 mg/g 

[9l1~ ~ 1~U ([9l1n'l~ 19) b(91tJ~~'Jl~lbb[9lnl9il'l'elth'l~tYtJ~1~bk!9,Ill'l~?l~ (p<0.05) 

... 
'V 'V 0 m~lru TFC (mg/g)

~'Jl~ b"lI~"lI'W'Wl[9l1 ~ 

... ,
"]jb~J'~ (%) 111ni'W b'el'Vll'W'el~ 95%'" Mean±SE 

o 

3 

1.33±0.00 

1.27±0.03 

1.76±0.03 

2.09±0.03 

265±003 

2.42±0 06 

1.71±031
3 

1.96±0.36
8 

2.09±0 13
3 

5 

7 

2.29±0.03 

2.43±0.20 

2.45±0.05 

2.70±0. 11 

2.37±007 . 

257±0.03
3 

Mean±SE 1.82±0.3 1
b 2.46±0. 148 
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, , 

5.1 nld'Vl~~Tl'lYl 1 nld~m11d~i?1UV'I'Jl:W6~:W66~'1Yl66IJlnl7il'1n'W 4 d~i?1tllJ166ri 833 ,1250 , 

2170 66'Cl~2736 lux 1ih6~'1 1 6 i'J~:W'l~ 'v'hnldiJ~n~'W'V~dd..liJU'WTllVlld MS 6lJ'W6'J~ 1 6 ~iJ~l~'V'lU~l 
'\J 

" 
m:Wl ruwn:w 6~:w 66~'1 iJ e-J~!?iTl n 1 J'6"'1tb)d 6~U ~1Jl"ll Tl'l tJ Tl ~1u ~Tl "lITl'l ~'W 'V'l d:W iJ 66~~m:w 1 ru ~ lVllln~ ~ 

6'U~tJ~:Wln~~6~Tli'W~ ~ ~Tl 2736 lux 66t1~"'11 n md~ 6V'1d1~~~ld~1'WTl 'W:wt1~~d~'V'lU~1hJiJ V'I'Jld..1 
" " 'IJ 

n'W6tiTl'l"'11 n ~'ll66 !7lt1~"llU~ 9 ~iJ V'I 'J ld..1 ~Tl'l nl dm:Wl ruV'l'Jld..1 6~:W 66~'1 ~ 6Vl:Wl ~~d..I~ 66 1Jl n!7l 1'1 n'W 

5.2 nld'Vl~t1Tl'l~ 2 'V'lU~ld~tJ~6'Jt111ih6~'1:Wln~ 24 i'J~:W'l6"'1trU6~U~IJl~~~~ ~'166IJln!7l1'1 
~ " 

m:Wl ru~ldiJd~nTlu~ 'WTl ~ ni'l Vl:W ~ 'V'ldd..l iJ~ 6'V'l1~ 6~"tJ'IIlltJ1~d~tJ ~ 6'd t111ih6~'1 24 i'd ~:W'l Jl ni'W 

~l:Wldbl~ n~~'WTl~ n lJ1:Wl n~~~ 66t1~nld~ 6V'1dl~~~ld~1'WTl'W:Wt1~M~~~tJ Vllm:Wl ru~l diJ d~n Tlu'Y'J 
q q OJ 

t11~'d'WTltJ(9) 'V'ldd..liJ~16'V'l1~6~"tJ'IIlltJ1~d~tJ~6'dt11Hh6~'1 8 12 66t1~ 16 i':l~d..I'I 6Tl'VllUTlt1 95% ~l:Wldbl 

~ n ~'Y'J '6'11 ~'d 'WTl tJ ~1J1 d..Il n~ ~ ~ 66!7l'V'ldd..liJ ~ 6'V'l1 ~ 6~/tJ'I III tJ 1~ d~tJ ~ 6'Jt111ih6~'1 24 i 'd ~d..I'I Jl n i'W 
" 

5 .3 md'Vl ~t1Tl 'l~ 3 V'I'dl:W 6~:W~'W"lITl'lJllJll t1'll~V'ld~iJ e-J t1!7lTl nlJ'6"'1trU6&lu ~1?l"llTl'l tJ Tl ~ 1 U 66t1 ~ 
'\J ~ 

V I I 11 I 'V 11 I 

m:Wl ru~lVltTn~ ~ 6'U~tJYl:Wl n~'W6iJTl~'W~ ~md'Vl~ t1Tl'l ~~tJ V'I'dl:W 6~d..I ~'W"lITl'l\n IJllt1'll~V'ld~Yl6Vl:Wl ~~:w 
" '\J 

1'W m d'Vl ~ '6'1 Tl'lti'TltJ~ 3% (w/v 9 ~6~'W1J1 ~1 ~'W 'V'l dd..l iJ~ bI m 'V'l1 ~6 it.J'lU'WTllVll d~ iJ V'I 'dld..1 6~d..I~ 'W'lJTl'l 
'\J 'IJ 

" " ~1IJllt1'll1V'1d~ 3% (w/v) iJnld6"'1tru6~tl~IJlYl~n~lV'1'dl~1 6~d..I~'W~'W 
'IJ ~ 


I 11 I 'V 


6iJTliJ V'I'd 1:W 6~d..I~'W'lJTl'l ~ llJll t1'll~V'I d~ 6Y1:W ~ '1~'W (7% w/v) m :w 1 ru~l diJ d~ n TlU~ 'WTl ~ n 
'IJ 'IJ 

V'I'dl:W~ld..11dbl1'Wnld~ lt11tJ DPP H 66t1~m:Wlru~ldiJd~nTlU'Y'Jt11~'d'WTltJ (9)n"'1~~'1~"'W6ori'W 6~ tJ 'd n'W66t1~ 
'IJ 

1'Wmd~ 6V'1d1 ~~m:Wlru~ldiJd~nTlu~'WTl~ m6t1~V'I'dl:W~1:Wldbl1 'WmdYllt1 ~t11tJ DPPH Jl ni'W6lJ'W 

i?l'd~1 t1~t11tJ~ ~n~16Tl'Vll'WTlt1 95% 66 !7l m:w 1 ru~ 1 diJd~nTlU'Y'J '6'11 ~'d'WTltJ (9)6Tl'Vll'WTlt1 95% 6lJ'W i?l'd~ 1 
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" b(91t1H bb~~Ud~~hf'f n1dUd~"Jl~~"Jllnld ~Vll~'VltJ1~mm~1?ld~l~ 1?lf ~'VltJ1 b'll1?lnl bb'V1'lbb~ 'W ~f'l

d.9 q 
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5. 	u,,~1iiirn.,;;!mn 
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i::!il1l 'ti'm:tnhnfrqJI~1LL ::~'iH!ii).J ;Q1'ldi'll1 'i'II'1l'iln 'ntl ~O'nru l.h::LYI?I 

nl1~m!1 tfi'1)fl}l 

2529 vii' 'lYl .H 'l11'D1'l '1 0i 1fl1 	 l-nn1V1lJlf1'lJ 1vm 

rim 1~ (i] hrr1.!'~1il) 	 l'l~'lJft1u~ih..lVl1 

2 532 LVI 'lVl .lJ. 1VllJ1P11 1HiI1 lJ\n'iVl El1tllJ lY1lJ 

(iVltJ1P111'11!l1).Jl-I1Uru-nfl) mn.h::l-JoJ 

6. 	6'l1'lJ1'1'l!1rn.,~3:i~11l-J'JhlJ1q!,Vhf'f'j,/ (LLl1lnlih~"l1nllillrn.,Pin'j,/1) "~1J6'l1'lJ1'1'l!1 
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7. u"~6'lurn",u~L~tI1'ihwlurn"u~V!1"~1u'1{tJvf~ 111 tJ"L ULL'i'l~mtJU'1lnu"~L'VI f'f lllltJ "~1J6'lmumw"Lurn'j"vh rn'j"'1{tJ';\1 
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w1tJPl1f1'.Jf11 Cryp loco ryne wend/il 
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11,1' !1Tj''lIE1'l ~U~W11ruW~"ll'11tJu'1ln~U~tl~'1l1A[j 
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2. 	 luhnJ LVIU m::lJumnJ~nWW1UL'!I11Hqj Ll1Ju'I'f~u 
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3. 	 n1'f'lJtJlmiu~).J'il'llUl 

(liJn(11 l'1Tlmm~lJtJl':' lN/2 48/"'1JLin~nnJlh::IH/~')"n'lllflNn11) 

4. 	 J11r'iJE.I1t1Yi"u~nn i,1utJ1'1 
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5. 	 nlrtl'll:::liu lnt)Ln'tlMU\l~ li'inh.\ft 


(n1:rth::'l!uO)·lI1n'wm)Jl.h:: lJ ~iJ 2~ 4>l/1X'l \.lihl~Nn1f) 


6. 	 m fihr1<i lLfl::~9ti;hO)V1 1 ~vmruWJ'H'l'l£J ~11JLUth:: L1'I f'l1VlfJ 


( (m'l·nln1'j'~lUno) r.!fJUrl:: ~!iJ.J1.n li t:; j.J J.1' V1 'ilUtJ~ 5/2 5 5 1IM'llJ'l f tJ) 
. 
7. 	 rn 1't1l11fJ~U~vmru'ljjJl1v11:J\.'!'tln~U~'il~'il1~8 
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(n1rli1::~)J'l'll1 n1mrj,Jli~:::)J-.ln 255' /1X1",ultf'1r~ nl~' ) 


9. 	 n1'tl~llu ~LrUn~lJU 1 ii!f1i (Bacillus S ) ,) L~'1l1Jfutll~ "l rum , : 1 


(?i l l!)'aln 11 • 'lUn'if8lLfl::WOOJl.l11.h:;lJ~u;<i ill 'il1rU~ 12 5 51/~i'm1f£J) 


7.4 	 l\,1'1-tJ~fnfi'-l~'I . i'ilL~'tl .,) IL fl -l"l'ULl :;M1UJil',,/lurnn1 ')~ '''U 

1 . 	 011U'nr,,)u;'lUJI'lH "tJ ~tl fl l?i'lU ~ l)Jt~tJl'Ovmnj'lli1~J'1 (,x'lt-lUllf11-lnli ) (~U'1fll nHJlJ1::: lJ,1) 

49 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพ่ือการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกท้ังห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกคร้ังที่มีการนำไปใช้ 

http:n1rli1::~)J'l'll1n1mrj,Jli~:::)J-.ln

	titlepage
	abstract
	contents
	chapter1
	chapter2
	chapter3
	chapter4
	chapter5
	reference
	profile



