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Research Title: Antioxidation Activity of Compounds from the Flower of

Tagetes erecta Linn in Thailand

Researcher: Asst. Prof. Dr. Patchanee Charoenying
Faculty: Faculty of Science  Department: Department of Chemistry
ABSTRACT

The research aim was to analyze the antioxidant activity of extracts and fractions
of Tagetes erecta Linn flowers, cultivated in Thailand. The dried flowers of T. erecta
were extracted with methanol. The methanol extract was further partitioned with
hexane, dichloromethane, ethyl acetate and n-butanol. The total phenolic content
and antioxidant activity of extracts and fractions were evaluated according to Folin-
Ciocalteu method and DPPH.assay, respectively. The results. indicated that the highest
amount of total phenolic content-was. found in-the ethyl acetate extract at
concentration of 122.388 mg GAE/g dried weight, among all other extracts and the 50%
DPPH radical effective concentration with an ECsy value of 8:1 pg/mL. The ethyt
acetate extract was isolated by chromatographic techniques to obtain seven fractions
(F,-F;). AWl subfractions obtained were submitted to a DPPH assay. The results found
that the subfraction Fs exhibited the highest antioxidation activity (3.0 pg/ml) followed
by subfraction Fg and subfraction F5 which ECsy values were 5.4 pg/mL and 5.8 pg/mi,
respectively. The chemical constituents of subfraction F, were also investigated. The
major compound was isolated by chromatographic techniques and recrystallization. Its
structure was identified as syringic acid which ECgy value was, 7.6 pg/mL. The value is
comparable with that of standard BHT (ECsy 8.3 -pg/mL). “ This study revealed that the
ethyl acetate extract of flower of T. erecta has strong antioxidant potential and is a

valuable source of natural antioxidants.

Keywords: Tagetes erecta Linn Total phenolic content Antioxidation Extract
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(sweetening agent) warldiaSoaniuday

H. 0
¢’ CH,OH
H-C-OH C=0 CH,0H
HO-C-H  HO-C-H H O H-HOCH; . H
H-C-OH H-C-OH By o - H
H-C-OH  H-C=OH HO CH,OH
CH,OH CH,OH H-——OH OH H
1 2 3

2. Tustu (Lipids) L‘fJuLaamas‘ﬁtﬁﬂmnniﬂ‘l'uﬁ'uﬁmmaqaan (long chain fatty acid)
Jufivweanaged unluomsvieldussloninmandunssu wu
- dafudndesdothiutning Wdurvhasaedmiverda Windou
Sifadu (emulsion) vazldiluoms
- thfugnen Wiluasndedu (emollient) warldifiuenszune Judy
3. muuwausuma (volatlte oils %50 essential oils %38 ethereal oils) wuldludu
139 veeite 1wy men Tu wa nduidss Wudy fdnvausduihuiinduwazsaansd sune
ieftgamagiisssunn Lidd whleiielfunug e1agnesndlad (oxidised) ilvdidadu Jadoq



v VvV

Wulilundviitaain difunensvveussnaudodrulsenounmaaiiesdudou anashuun
isuvenseemuvinuasesiussnoulimmenguesil

3.1 dnluneusaveidanssonlelasarfusuiiussdussneundn (hydrocarbon
volatile oils) 19y limonene 4 Tuvdfunszay (cardamom oil), pinene 5 Turitua
(turpentine oil) wazluisiulwa Wusu

CH,
CH,4
c HsC
H3C” SCH, CH,
4 5

{,’ LY e o ¢ < [ .
3.2 unduveusumeifianssinuoanssadttuswusynaundn (alcohol volatile
oits) \Wu geraniol 6 lutfurannvaiu (rose //oil) - waz menthol 7 luinuasszumi
(peppermint oil) 1Hugu

CH;
NS
OH o
CH,
l HsC
HiC™ "CHy CHj
6 7

Y o ° ¢ ¢ v .
3.3 uwunauszivedilasdmanueanlenilusinusgnaundn (aldehyde volatile
oils) 19U citronellal 8 ludnsiunyladven (citronelta  oil) way cinnamaldehyde 9 Tuindiu
BULBY (cinnamon oil) 1ugu

CHj

NS

] ° N H

HaC” “CHs
8 9

:.’ o nl o o . . H
3.4 Unfuveuszweniarssiwinanulussdusensunan (ketone volatile oils) 1ty
carvone 10 lwiuiisuniny (caraway oil) 1Wudu



HsC.__CH,

o
CH,

10

3.5 dfuveusameiifianssianitueadiussdusynaundn (phenol volatile oils) 1gu
eugenol 11 luduiuniumg (clove oil) uaz thymol 12 ilwifosed (thyme oil) gy

HO  CH, CHa
o]
OH
~CH; HyC ™ CH;
11 12

3.6 Uniuveussvenliasinaniuedndmesiliuesdsznaundn (phenolic ether
volatile oils) 1wu anethole 13 luinfufuviwdanduviousildenn Gnise oil) wazlutisu
< 2/ =l F I3 L
Wisug1laan (fennel oil) Wumu

H3CO

13

Y o o ° ¢ 3 Y] ) . R '
3.7 viiuvauseeniiasdwaneanlgndusidussnaunan (oxide volatile oils) 11y
eucalyptol 14 lufugaduda (eucalyptus oil) waslutiadutasingn (cajuput oil) 1Tusu

CHy
CH,
o)

CHs
14

‘o’ s d o < Y . . t
3.8 dluneuszieiiiarsdmnnieamesilussduseneunan (ester volatile oils) 1u
methyl salicylate 15 Tudniusein (wintergreen oil) gy

o)
OCH,

OH
15



d .0’ L o L ] :’ L%

weayulwsAfhinfuvenssmewaniu fnwlse Wy umumuwamnmanmuwa
(Syzygium aromaticum L.) Tueduiesmad (Myrtaceae) 'lﬁ'usstmmms'dmﬁu quﬁmwa
wNYiaeda vieude wsaumummm'ﬂwa (Zingiber  cassumunar) Tu19d3431ua5139
(Zingiberaceae) fignsann1sdniau Wndn uMadadnsan sy

4. \sBulasunady (resins and balsams) ms’lunauuﬂivnaumaquuavmsUsvnaU
Afisdubusaduszneu wu Tawalaisdu (oleoresins) Towalafusdu (oleo-gum-resins) way
u1adu (balsums) Wusu

a & a v o o P - Y v o a . .
ey Wuasysznau@deuniiansinivarsviiasmiu loun nsawsdu (resin acids),
a ¢ . - ¢ v & ot

3%UUBANDEDA (resin alcohols), 138U (resene) Wavieaas (ester) daluansusznauniil

L3 v d o vy t -y ‘J ° 3
JUnseedugulufouunds dioviliSeussnilsmilauazrosq vasuarats 158uiltiunld

s o [ Y4 [ . = & = & v v .
Ussleninandynssy laun duau (osin - v3e colophony) \DuLsBuwdanlavinau (Pinus

- <t ot . ¥ o <t ) & o [ Y o [ Y ¢ & o

spp.) waevialuedlnun@d (Pinaceae) ldvienitdussu 1iduanstrulvnaniusiudm
(stiffening agent) lusinIvudis wasdliTuenduliaamsdwmsudaisnse

unadi Wuanswautsdu (resinous mixture) Ussnaumisnsaiunladn (benzoic acid)
w3ansaduiniln (cinnamic acid) wiensaviaastwing viaduimiualilumandunss e
e (benzoin) l@aaniudensduvesiisnsznaalnised (Styrax  benzoin) luradalnsds

v Ve o d‘ o ° [

(Styraceae) lunisnisdn jdnAualudesesirorulnauazieuauinsy Tasfeuing

v . v 4 a 4 Q ' ° v
Ussnaumuendn coniferyl benzoate 16 lousdsnaunsesdians dnmenuguinslinmeendu
asiusznaulunwdUgesAtaNe e lnnlugmamnsssanine s

o)
HC=CH-CH,—C=0

OCHj
16

5. uvamasun (alkaloids) ulumi’di:naunau’lwmmnwamnauwuqﬁ‘lﬂummnmnu
DUNATNN wumn’luwwuaq L'Uumiauwsﬂwuluimmumumuﬂsunau ﬂmauummhl
YDWBAA1aDYA Ap nilsavy quaujumq Tiavare udaz arwlanlumvinazatedunid i
AMANUAMIUAT NIIN1BAN u.azqwﬁmqmamwmmauwauazé’m‘umnomr'fumn gy
quinine 17 3nWasnaudslaun (Cinchona succirubra Pav)'lmqﬂsvuwa (Rublaceae) 19
$nwldunanieannie waraludeuvhadwidu (Plasmodium falciparum) Fanedoen
dunsziaaslsaiu (chloroquine)
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H
H,C*

N
OH H

H

H,CO N

o

N
17

R a o v |
6. lnalalen (slycosides) u‘JumﬂJsznauauw?éwﬁ‘[moaswﬂmaansznaw‘haaau
ezlnalau (aglycone) 3odilu (genin) Jufvihmavideoyiusuenimaniedundulnalau
[ < ' it 1 a4 do L/ ¢ [y [ v
(glycone) daluansngulvaidnngumiaminnldusslomidusdnulsneganiraenns way
o o £ g a o ¢ v e 2 X o oo
vngiaigniiduansiy lngnag Wlnalaledazazangldlusvihasanedidrduiusuiunas
o : 124 A ° a aa - a Vv n’
yimihmavedlassaiuinalauvesinalales wevinUfiselalasladaszifinnisaanefusyi
P t t Y ] 1 J . aa
Wonsiaszninterlnalaunazlnalau fedulnalaledidu digoxin 18 anluvesivanadim
a .. . <t :f 3 a - [ 74 v oda v
ada (Digitalis lanata Ehrh)) ligvisreszvumlanasvasniden 19Snweinisisailaniiniseiu
Rennfveailavse oleandrin 19 9intuil (Nerium incidum Mill) Sqnsitudioriuivendu
I v
Wunu

HO 0
CH;

OH s
OCH,

18 19

7. wnuily (tannins) Wuaswinwedftuea (polyphenol) Tlnanaluajuaslaseai
Fudauiiu tannic acid 20 wuldluftwvarseila fsara Jaldilusrhaauiu sufveuds 3
ﬁ( L 5 < L 4 o 1 LAY
qriddudanisisgyveuunaiiGe Ilugaamnasumonwila ayulwsAitiunuiiu wiu Wasnviuiy



1

2.2 matineyyadaszlusainig[10]

Y
o b L]

‘luﬁoﬂ%ﬁmvgnwmw’lmaanmmu‘lumsmsww ﬁ)uuaunaaasuwaqaanmwmm'auag

fAaonLIan msmﬂauuaaasvmmu ummmmmnﬂmamma’luuaumUuanswmamu

1. Yadunralusnanie
'lui'wmwaﬁﬁ?‘ﬁmauﬁﬂﬁﬁ‘%mmnmaﬁtﬁm-ﬁ'aaﬁ’uﬁ"’qmsa%’wua"msama
TuanavesansiiFenit asyuaunsumuoady mnau]umwmvraﬂammqum'lmnﬂauua
dasy mamunniamvrﬂmnmauuaaas.lﬂun
Ujf3eneendiaduiitiniuios (alto-oxidation) 1 mstineandiaduvaslasfy Sauvs
pontlu 3 szoy Ao
1) szezvioniidudu (nitiation) Wuszeriinsaluiuuandaiiuoyyadass
laeliuamviogam)liidudasafiten daunis

Light, T
RH + initator ——————> R. + H- 6))

P L . o - o Aﬁﬂ‘ o~ a
2) 3TYLNUTIUN (propagation) Lﬂuszﬂswawaaaszmﬂgﬂsmnuaan‘mu
Walueyyaieseand (peroxy radical) (2.1) ué’w‘iwﬁﬁ?mdaﬁ’unsm’lwﬂutﬁmﬂu‘lﬂmtﬂai
ponles  (hydro peroxide) wav YYaDAsTE (2.2) Fadhiluanazanuieudusisefios
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WaufATervevilieuyadassifindy umsyyadasziinduiannsaijazensueendiau
Tnilieiiedludos faums

R+ O, —————> ROO- (2.1)
ROO++RH ——————> ROOH + R. (2.2)

3) svurduge (Termination) uszerloyyadassiinturudinaodu
luanailiaiios faaunis
Re + Re —— > RR (3.1)
ROO- + ROO» ——————» ROOR + O, (3.2)

sethaty nalnmafindlaweieendindu Gudwilensaluiulisud (LH) gnayya
ddsz (R) Aalalasiausen villiidnouyadassuuesmeuniiveuredtn waziinouyadla (Le)
‘u'm"wnjgnsmnuaanmau‘lmamqsmmmmﬂuauuaaﬂﬂL\Jaiaami (LOO-) uaumﬂgnsm
ma‘lﬂnuaﬂcﬂmanaau‘] \indUnlalasivesaonles (LOOH) Ausyyadla (L) Twmlq g
e O LLavauuaaﬂmwan'uu'lwuuavmﬂﬂg]nsmanT‘unuaUmeaﬂaauq #oluiFonq (muam'lu

sﬂw 2.1) Fansvuninnsianinsyhli@anmsmeve duad (apoptosis) 'luvnam[ll]

N 4] N Z N G
Lipid
ARG
RH, LH
N Ve 5 N r
O,
LOO’
Lipid peroxy radical (LOO’)
LOOH
HO Lipid hydropecroxide

o a _ an « a v v a a o
Ann 2.1 ﬂszU'JUﬂqilﬂﬂaUﬂu}aiaaﬂﬁlﬂ‘UUﬂaQﬂiﬂlﬂUU'ﬁUﬂ‘lnaum')
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2. Uadgnsueninnig

grinwilsa muwuumwsuﬂsumuvm‘hﬂummammsnna’lmnmauuaaasv
18 Tnganizotads m'lunaumuaa'uwuazmuuurm'uu bleomycin, antracyclines uwav
methotrexate Luaamnnqwﬁmsuﬂgnsmaan-vm'uu (prooxidation)

$48 msl5a@snunlsm wu Sadend (Xray), Sedunuan (Y-ray) 219¥uavn
m'lmnmauuaaasvmu'lummumnmsmawamwamu’lwnum Fubudlsznovveaead
Ltavna'lmnm;]nsm-uuma‘lﬂ (secondary reaction) nuaan‘muwauawaeﬂuwaauulmauua
Sasuiiniu

Atuyy lurfuywiiduussnovveslumineenled (N0), Tulnsiousenles
(NO,) uaziwesendlulasyi (ONOO)  surhansuaiuliun Famoslnoonles (SO, uwaz
AsvBuLAsARzAaslsa (CCL,) Q'i\mzgnﬁw"maanmns’umsiﬂamivhﬂu-umLﬁu"l*vﬁ lolalasu
P-450 lensondina (cytochrome P-450_hydroxylase) ﬁﬁagium'lumaééfuuazwu"lﬁﬁ'w’(u
wadeauazaldian viliiduanmgvatnisaiieyyagiveioenled
nmelulgaananan

Tolay ‘ln'lmﬂuauuaaas"u,mmLﬂuaﬁaamﬂmausqawqmmsmﬂaau U
auua"laman«va‘lmmnmsnsumwmﬂauuaa

mrmnmvmummauuaaasmnas'wuuuwmmnnsvmun'rsmvnuaamu'uammw

3 warlun1iinaUnd 19y nmgepslsn mam?mswmaLL'maaumuuaquma'lumd
Raunfvzdanaldseneifamsavaivesougadassifunatu fnusniesndudeminig
1']aqnumﬂﬂummamnauuaaasummuu Tmaﬁms’mmsaﬁwumaﬂn{]aqmLaa ﬂﬂiﬁ
WeuReandunuy (antioxidants) wdsvnaquamsmawu‘lwmq‘] finnidudusig
mmimmi"aamaﬂaanuﬂgnimaamim'vu‘uaqa'ﬁ (substrate) w'lmamimmlgnsm
Tagans (substrate) mmusmmmimauwn'vum'lumma wulusau Tl arslulawmsa
Adue Lmamﬂsnmuumm17.,ansmmawaaas.,ummnum'msz'uuuaumaanmmuﬁ%
Fanslel sufinnnziiGendn oxidative  stress "z']'um“zfmvaiqwansxwwiwa‘] solvadadidin
Ly msm’lmnmﬂgnsmaanmmu YodLdule WUseiu mflulawnse waziinnsvinaneveangu
Tuanaiiiiusy S-H uavwawm«zjaa naliliena@udsivad tagn1svinauirad «zm'dummm
YDIMSUA (aging) LLﬁ“iuLLsa1UnqnﬁsanLUuTiﬂnui'umumq‘] U @udeniiu Tsmnmnu
AlAuY (autoimmune disease) TsafliAna1nnsidenndulud e inoiinisausuues
Lﬁulﬁaﬂ'lu'ixssazu‘] Ny (reoxygenation injury, reperfusion injury) saulufialsauzisa Wy
6y

2.3 @1sAueandindu12]

andueendiatu Ae asiifiantidostunietievililuiunioThiuinnsilad
a3 Jaduasifniandsadulesiy vty wanfusievsiiilotuniothunasiaSesdrene
wined Wedudeitueeniiady vihliladfu thity uassdatasiomsiilusnorsius
AR Snwipidivar ndutazsanAlildundy

anRvesasiusandnduiia Taun
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1. adliifiinwaosrane

2. vty dhiuvSeensiliuansiusentnduid nauuassaviudoly

3. Winalunsugauisesendinduiianudiduch

4. axengleulothuasinfiudsvavaroilaa

5. misldvialunariinangn

wisanavarswiladaudfiduarsdiusondiadule iy 34 (Ginger) W3nlnymn
(Pepper) Tiauui (Rosemary) 1d3 (Sage) gnyumil (Nutmeg) ouLwes (Cinnamon) fiulny
(Thyme) aiiu (Turmaric) sy

nalnn1svinauvadsdtueandiatu

wummﬂnmaﬂwaamimuaanmmsu'lumms o aUﬂoUgnimmsLnﬂauuaaaiv
athastaiilos ‘lunsmw‘lu’l‘ﬂmms wiu Turhsfusasust (Gasoline) thsfundedu (Lubrications)
819 (Rubber) uaua'ﬁau‘] a'ﬁmuaanmmuwmwmmﬂu Peroxide decomposers

asusnIaduunauiin mmumvmwmwmuaan«mmu lngInniudazgnaen
Fladrouarsou maemmsmwmwaumﬂgnimaa‘lmaanmmu (autoxidation) vesa15AY
senfiaduiisvanniy Tnodmusliarsswesndinduiigasdu AH wviiiseniveyyadasy
A9 Lwawaﬂﬂgnsmmsmmauuaaasvamqmamaﬂmmv

Re + AH O — 3y ' RH + A
RO« & AH' ———2y | R-O-H + A
ROO-.  + AH —»  RO-O-H + As
Re + Ae — e R-A

RO- + Ae ——— R-O-A

aa

‘O'Iﬂﬂl.lﬂ’li‘UENU{] SUINAIT AU i].,mu'lmﬂmimuaan‘zil.m‘zm"mtl{]nsmnu

aunaaas"mnﬂmnﬂ.ﬁﬁ‘%maaimaanmmw VS e yyadaszaniosas uazil

s e

arsUssnouiitAntulul szNuJuwammwnmnﬂgnsawmmsmuaan‘mm'uuﬂuaamﬂmaawm
fstrngu msldiaiudvielnlaiseaduaisdusendieduliiunnsalesustinlidusaly
Ul asmuhiiansusznaumes Tocopherol-linoleic acid 21 1AnTu dailanslassadiefai]

H™ ™CH,),CH;
21

Uinawesdrsaueendinduiiliidnadusmsiinnudidoann wiewindosiiiae

(Y a a o v oo o & v &v °
5171 A ulannne ndu SE¥R I.LaSﬂ'J'llJﬁﬂlJ'ﬁﬂ'luﬂ'ﬁ‘Vl']MU'Wl Fauladonneainum
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P I » ° v oo Y a o o 2
WNgIvoINIY ANNAIIAlUNISIIMRvesatsiueendnduilnuuusandunin asmu
a 'Y a ° Y o v a w vad 4 v P-4 a v o
BNTYAYUUNIUAITIIMUITIAuoandadulaRTuiladiaudud wiiuu vnsialvuand
v v at ') 'Y} o a o et v v a I
AIULYUBUNUIG (Y ms'l'vu“smmwmmnu'lﬂmanmmL'uu'uuqamu‘lﬂawnawmﬂuwi
20nIuaud (Pro-oxidant) ¢

ansdusendnduiildluemis

mss'huaan%tm‘fuﬁwtﬁuailumm'sahu'lwzy'Lf.lum'smﬁé'mﬁxﬁ Toiun

1. Butylated hydroxyanisole (BHA) {udiunauwes 2-tert-butyl-4-hydroxyanisole
22 uaglelowreiveniu fe 3-tert-butyl-d-hydroxyanisole 23

2. 1amesve3 Gallic acid fio Propyl gallate (PG) 24

3. Butylated hydroxytoluene (BHT) w58 2, 6-di-tert-butyl-4-methylphenol 25

4. Di-tert-butyl hydroxyquinone (TBHQ) 26

asaueandindudinaadauldunlueivas vazldiunisusesain US-FDA 41
vaeady gaslasaivesansatesndiadu fifeid

OH OH

CHs
CH, C-GH,
C-CH, CHs
oc:HsCH3 OCH;
22 23
" OH . cHh OH CHy
H;C-C C~CHj,
CH4 CH;
COOQCH,CH,CHj3 CHy
24 25
OH
cH, §Hz2 CH,
H,C-C C-CH;
CH CH,
OH
26

dmivansiueendindunlinnsssund toud nsausanastin nsndain nsmmniain
aa L= o - c:l:\ [ d o .

W@y Janilud (Inlaitsen) illesldinniigaite nlafisen wiinuoavir-Tnr-uniun-uaziaan-

nlaisoa
° v AJ L - LA - vV n' a

Tocopherols 27 vinwihfiiuasiusandinduniusssued iiudadiTinlugaduay

& A4 ) ¢ ¢ |a o o 1 Y oo« v od ° g v

Wolgevessuardnd Viinalvlaflseaindeagluisiuiynmudfitiunssurunisvinli
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o o o v o« v a wvev 1% v 1 aa fGa
vsgvsazvuiuansamueendindulviuimhiu vensniuanswinadfivuasoar ladadl
antioxidant ~ activity A8 aUAITWINAITIL (flavones) aimesaa way sulfhydryl
compounds[13]

R,
HO
CH;  CHs CH,
R, 0 CH,
Rs3

27

ualsfiuosd Wuarsilidduuarfindesiinuluite luitvdnluddendumanosiied
ualsfiuesdgs iRousuedbivhuddudduissnngniifervesarsaaslsiaduatlfaunua
asnauualsiiuesaiioguinis 600 wiln msnduﬁwmU'Uﬁmv‘hmu'luﬁnwmwuaqmsﬁwu
panTady uﬂmauum{]aanuu"mwmmmmJgnimaanmmuuauauuaaai.ﬂ.ﬂ msnauwaw
yilaudnruaudRvesansisuguasiddniue sy B-Carotene . 28 Fuduarsdduiiny
unludnualdivaneuiia

<

2. AaplsHag (Chlorophyll) 29 Lﬂua'nimuw'umawqnwmumﬂmanmvmq raslsilad
uans@ideinuunluiy ansiarlflunisdeiiuuashenlsaununi a'\ﬂunauuuaa
fefumareiln saiddyliun relsfiadiusaelsiiady fsioauvmanisumd arsiedos
wilnilthoteatulsnnyi§uremiinld arsnaslsiaduannsnsusafuasrens letassn
aflendu 81 Winareiusrasustneuidedouiivungns inimsredadnuiluemsueiing
uqvnﬁﬂamuuum arsnaslafaonadlUidumisidesagse odradu arsileldu
(pheophytin) ‘mLﬂuaﬁauwuﬁmaqaﬁﬂaaTsWawu'lumrummamsmnumsqumnuau‘] Tu
nauituaiaiugvisluntslosfuusgeils



dninveayanan wizvsuindmanszilk
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3. Waluesd (Flavonoids) it a1s 30 (uansnauindiiueadinuliludnuasuals
na'uf‘rﬁ'xﬁ’tgmnLLaxﬁadﬁT'wﬁ’wawﬂaiu Ly Waruea Wwamaluu weulsleenilaud wan
Twduazwanliuead arswanlrueediinuds BrodesdunisiAneendindi gy $Au ua3u
Aztedu oy MwoRu wavneadwdy arsmniwulufswaguiadu i) huum b
MoY warnsuLiivy

a - Y P
4. d@1vasady (Catechin) 31 (Juaisusznaunaaiiviianilevesindiuea
dve wvioa < ” [ w - <l ot
(Polyphenols) #3dniudlutnuvewnuiiy (Tannin)uaisafnsssuvaonluridends
doulyusosinenarssiuyad Iszdndnmlunisyiaumaisy egald 1 duedheauny
uravilavils 1y nadwslunsannisiianau nadwslunstestunisiinufAsensaudtuiu

20NTLAU
OH
HO O @[
2 OH

OH
OH

Catechin 31

5. dulnad (Indole) 32 mwmsaumwwnnau'lnammnuvusan'n nadiwesa ey
fAnALTn Yua ‘zsmmsmuauimaaaa’luﬂ?mmwaaumswm’lﬁlwﬂaqnuuvrsﬂm

142898
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0

N
Indole 32

6. neuarsinlUsioa Tudinies undomd wazfivunaeiin Sudinisunsnszansyns
waauzisala

7. nuietiu (Terpene) 1y a5 33 wuldlufivuasnalivarseiin Jauanagrdlums
AamuLITaduTIE

CH,

HsC”™ ~CH,
Terpene 33

24 nslesimanuansaluniidweandindu_(Scavenging activity on
DPPH radical)[14]

DPPH (2,2- d|phenyl 1-picrythydrazyl) Ao aumﬂaaszﬁtanasuaummmsu
didnaseuladn Lwat'daauLUuImanaw"l.mﬂuauuaaai., waviflaldsuszmenlalasiausin
Tmanaaua.,m'lwa'lsmna']ﬂumuauuaaasv mMalAsIsiALaIalunseuoyyadasy
Taen1s¥nnnsanasued DPPH ‘mLUuauuaaaivmLﬂﬂ"wvmmﬁmansﬁ mmsnmltﬂ'z'ﬂum's
'mﬂma"nmsnwaaa'\sm'ngn'smaamjm'uu Tagandonasiududidnaseuliuioyyadasy
DPPH '\J"Lﬂaau'luaﬂ'lusﬂ‘um DPPH 7ifimanumesia ¥nlif DPPH muﬁmqLLmL'LJaauLUuamam
(AEuns) Ltaxm'lwmmi@mnauuamummmmauw 517 uluins ddnanas winais
ﬁdaaha'lmﬁqw%('lun'ﬁﬁﬁmawaﬁasw%mmsné’wuﬂﬁﬁ‘%maan%mﬁ'ﬂﬁﬁ i ivdiuag
83 DPPH 9aadliinnndnatsihedaiiflqudlunisridaeyyadaselitios uasinuioudiou
Auarsiuliseneendindudaassiigy Butylated hydroxytoluene (BHT), Butylated
hydroxyanisole (BHA) 38 alpha=Tecopherot it Insuanmaduilafidudvesniseru
BuyaddsY

Ujisenszwinansdueyyadasyiveyyadass DPPH lay DPPH. findideniu
antioxidant (AH) udnRaUNS

DPPH- + AH —————»  DPPH-H + As
(@) (fhetravadau) GRIHR)]



0,0 o¥e

+ AH —®» A + NH
O,N NO, O,N NO,
(ANTIOXIDANT)
NO, NO,
DPPH (Violet, 517 nm) DPPH-H (Colorless)

AW 2.2 Tassa¥1aves DPPH reukazvdainujisentu Antioxidant (AH)

[
a A ¥

Jonvaaisine virladre MeSesoantiyniinaly Heuldduisiewulunisveasy

a

=
f
OVIBFMUBLLATDIANTANURBNTATUIINGTIUIRA

o o

9
1 24

forouvesisiife ayya-DPPHE Tinunasiilifladaviiseunileuoyyaiinluwad
v3esnene fahAsEadliaiusousauszdnsussypiiiauiageld venani Taseasians
\iives DPPH- TuanyatafiuinBiannsouiiadveseyyadassergnuativsoeiaundu 3 2 uaz
wyflulasviliiansitdendinduiifensussuasivumnainsansbiaunsadluifiseeda
ayyavdaiinuiidenlatandaamuduste iy farwnusendimsuiuiloninilunisuineyya
wWaseand[15]

2.5 aN5049[16]

P21
AN 2.3 ABNANILSDY

a a

Yo ImuAans : Tagetes erecta L.

o .

¥929A : Compositae

- o s

Yadanuey : Marigold

4 A’ o 1Y o ¥ - ' a W

Yanwwlias : AenAmy ATV AnlTeding wey AniTeteliEiu

anwazaly : anSeaduliduanas 15-60 gu. ludsenauuvuruun Sesnsetulugesgy
% @ - ' | a '

293 1919 0.5-1.5 9. 817 1.5-5 wu. voulundniluides aendessnivalsns aendeeil 2

dnwazde aonliauysalna fie aguinaseuusn IuIINdaeviemiesdy dnmus
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AREAU Uuleen deufuvatetulmeihuag nenanysalmalidnvazdunasadngsiuau
1N nguaguInunantensn naliunauiliuaniide

nstdusslovy -
- Wivszau
- asulng
- Avownonlyiliuddoud
- tod1miing ﬁmL%«flﬂﬁﬂ@ﬂﬁﬁﬂﬂﬁﬂé’tyvmmwgﬁa Tvimnandy 14Un
wany
- Jostuunas sannandeaiuansifindumiiuwuadlivoy Seannsaléidy
wnsrzdestuunadiunfindug lusnveinniFesdarssiinniiie wparuveidedale -
terthieny) Jaduansiiannsamummiinalldifeuresluiuldiduothed

- eenanGawadlusmsdadiuovisasi tasnnandeadufieiasusun
#ad (Xanthophylls) ge Ssemnsmihlidudrunaiemsdniléa Wnaansewmnsvoweslily
svililiunaidunsanlahiug iy

- arsanmanaenaIsenslviansdfufe Lutein 34 mtﬂumsmms‘lunanw
Genduaulnilad (xanthophylls) danwausiluarisdindes aa'lummnuﬂiswuaam
(carotenOIds) fmuJuwwswnum'\uﬂsu‘ia'uumamamwm.,ulua'ﬁmmywasﬂumﬂsumw'um
AneSend “uman (Macula)” msmmsaww.xznunsaquaqwsaﬂmnusqamuwﬂwmm
DUNTIBFIDAIIN uarmnuawuaq‘msUn{]aa‘lu"LwdaafuamaU'ssammﬂnmma wazdrasan
mqmﬁm’lumnﬂu‘[samaniuﬂn (Cataracts) lsanszansdeon (AMD) m‘unmqﬂivmmsan
msmmsawunuamqmwm1411L'T]umsmmswmU'vvaammsaaﬂsvmwmLﬁauvaqfﬂwm
mum‘sﬁnmUs"'[a'uu'uaqawuwumamsdm’]awathva'mmeumnwu unumyeagiiuiiiive
AU wmﬂmsﬂuaaUsumwm‘uamuts'msmLan‘] agyamiaiifigadiuninaayszaman
smLﬂuamwuaqmnnsm'uua"v:1'lwﬂuts1mm'mnaamumwwzmwu'luumanu Fausnugaasu
mwuums?imaamsaawuawmuuumnwam Tnsszwuldnsetuiiatdeiinaodoaduseam
‘zjwmmna'nLﬂuﬂmwmﬂmmnmamiummu winuhaidnandeivioduly mwﬂwamtﬁa
msueaiuvianvenld Insansgiuluigadsunmuassoussamenis whwihiiddyfe Aoy
niamaaﬁﬁq Fududunsredevauszamen LLazL'duuaqvmanLaﬂﬂﬂmmwsnvnam‘l\]sau=|
FiLsn muaqmnmamwms WaRnlnsvia wasaInveneNiines wasainuasnln Wudy

uaﬂmnuqmumwmmmﬂumsmuaqa‘;aaasz'lumqmwamumanma INSIZANIANT
vasaziianseyyadaszagiiudnnmnn frezdudnharswadiunmuasyiliialse
Lﬁtnr'fmaUsvammv'?a'luLﬁﬂLLavalmg'lv'f

vanngiuaswuanaluaemvesnuisiuds Sanuldluanasludrudiidoatunis
uswuiisforar 66 Judeingiiufidumelumsunmuasduteludaneddatuinie

wihilvasgiivlunmsuntiosanam fe

1. Jesiuaryraslsnsatssamanden Tnaiiluguavinnugaunimees

A (Macula) Minmsfingmui msfulssnugituedaesuas 5 fadndu awnsnan
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mnduivedlsruauszamaidenldie 50 Weddud

2. Unlesouyadassuasniuasiiozanyianoniam mL\Jummm'umT'm
JaUszamanden

3. Ueatunisgaduvemasnatidenuiinnnim

4. Jaanuuazanomsvaalsasenszan[17]

OH
H
NN
HO
34

HITWANVNNEA :
i fassmauwenusail vuwaniwley ddueinluudiuny
pon  whsAAmws duiamvsnidum Goudswy Tensu.aa

av o d ¥
2.6 MMUPRIVNNYIVDY

Cetkovic | warAmy[18] 1mvnn'ﬁﬂnmﬂmauumm'mauuaaai LURENTANAINADA
ANMII8Y Calendula arvensis L. (GWM) mujuwuam wasaenA12l503.C officinalis L. (CM)
mtﬂuwus'dan Tﬂamsmawsanwm'uLumuaauavuwamanmdLsaq Tyt ududuves
0.10-0.90 Hadniw/fladans mwmﬁaumsmuawaaassmaaqgaaasz 3 yiln fAp 2,2-
diphenyl-1-picrylhydrazyl radical (DPPH), hydroxyl radical way lipid -peroxyl radical a7y
nIsuIUN1T Electron Spin Resonance (ESR) Spectroscopy wuINEIsain CM nqwsmuauua
B?ﬁuﬂﬂ'ﬂﬁ'ﬁﬁﬂﬂ GMW ‘ucu.,wmianwmu'uummuaauamqwsmuauuaaas ANINasann
1nduh Tnvansafntinhues ™ uﬂmanummuauuaaas VWWIﬁﬂ {lesnansafia 0.75
fadniu/Naddng mmsnmﬂmauuaaai"‘laﬂsanwa (hydroxy!- radical) Ioogeauysal lu
syuuuneu (Fenton system) tasfimundudulfioativesatsanniannsaria DPPH 14
92 wWosidus waveuyadasziloseand (peroxyl-radical) 16 95 Wasiud ludiliia
pondintuvosluiiu (llpld peroxidation) Tmuamauumn'ﬁmuauuaaass sduusAuYINm
yauUsEnauTueanvun (14.49-57.47 fadn3u/n3u) uaMaﬂwaamvauﬂ (5.26-18.62
fednfi/nty) fiflegluansara
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AWt 2.4 C. arvensis L. (GWM) wae C. officinalis L. (CM)

Gong wazAmz(19] ldhnsnsvaeunvidiuesyyadaszuaresdusznaumaaiives
arsafaneuiildannnisannpenmanisedistoanageanatsvia wuitdvinazaied
warnmaneiiuwaltuivi g avedwiilusannaisatingauvesnonanaifesitlledu
wansinaty Tneduansdfnneauiafinteaneses tenTiea) / ¥ (7:3, vA)  Tusuna
asUszneuiluoauabilaliussranniian As 62.33 Sadniudisansabaaan/ndiniminuie
(GAE/g) waw 97.00 Alndn Suassniu/AFiwinu iy (RE/) wavasivasunvidiueyyadass
vesarsanalpgfardaugruisalunisaindneuyadaselanoly 2,2 -azino-bis-(3-
ethylbenzothiazoline-6ssulfonic: acid) (ABTS) way 2,2-dipheny=1-picrylhydrazyl (DPPH)
nduiaanndunsalumstiiuiisaidueidisdneondndulngis Fenic  Reducing
Antioxidant | Power (FRAP). - assay wuim‘%mmmsﬁwuawaﬁaizﬁuﬁ’w%mmmaa
ansUsvneuilupauaviailauess (R'>0.900) kavasrussheusnarsafane uilléainnis
5NUVee HPLG-ABTS+ post-column:assay. uay HPLC-DAD-MS method wuinilansau
aqu“aﬁaszﬁﬁﬂﬁnujﬁa Gallic acid 35; gallicin (36, quercetagetin 37, 6-hydroxykaempferol-
O-hexoside 38, patuletinsO-hexoside; 39-uag-quercetin” 40 Tﬂﬂaﬁsaﬁmﬁﬁqwéﬁﬁqmﬁa
quercetagetin 37

H H
o OH = OCH;

HO HO
OH OH

35 36
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Kaisoon uwazaaz(20] lavianisAnwimsvsznauiiueawasainuaiunsoluniseiy
auuaﬁas 'uaaman“lﬁ 12 v nUszialnsfiannsodanuslaauas Afdudriunanlunsuss
85 Fanuindivdn (Cassia 510mea) uu‘%mmmsﬂsxnauwuaaiauaqam (TPC) iguwingm
wnadn (GAE) 88 uaansu/ns:uu'munum dWAIU38 (T, erecta) TIU3urunalruoud
(flavonoid) sgegn (TFC) 68.9 mg uaansuauuaswu/nsnﬁwﬁ’nuﬁa uanmn'ﬁmwuw
(Antigonon leptopus) waEaI03 (7. erecta) aqwumsmuauuaaaimummmuﬁzﬂums
l.'l.lumimqiamﬂmnmimmﬁ Ferric Reducmg Antioxidant Power (FRAP) assay Ao 62.0 uay
60 uaaTuaauuaMasmwame/loo nmmuunum {mmol. FeSQ, /100 ¢) lnvasusznau
nsquaawmﬂmuLﬂu gallic ‘acid 35, ferulic acid 41 tlag smaplc acid 42 vausiiiivails
UDBANINNTIY quercetin 40 Was rutin 34 Navﬂﬂmnmﬁﬁnmmquuam'lwmmman"luw
mmsnu‘%‘im‘l&ﬂuuméeﬁqmﬂﬂﬁdaa'ﬁﬂssnauﬂuaauasmsﬁmaqy‘a5?{'53

H;CO o)
H;CO ) o) o Y, oH
HO OH HyCO
a1 42

Siriamornpun uazanz21] levihnsfinvideaiunswasuuad Amrvaunsolunis
muauuaaasuua.,uﬂTsvnuaaﬂ (lalaty, wiualsity, giiv) vewmenanFosiiiunainan
nszvIuMTBUWTMANeAUAD Msmnuks (FD) mssuwisheaudou (HA) wavnsled
sunsusmgulng (far-infrared) Twiumamuisueiniaiou (FIR-HA) iefinudveunlsi
ueed (lalaliy, wiuealsity, gitu) uazansusznauitusavesansatangunii§es wuiims
vitliuiesng FIR-HA fimsidsuuvacdvasnmifentosniiisnis D uas HA Tufednisly
msauuﬁﬁumnvﬁaﬁ’udma’lﬁﬁmiLﬂ?a'ﬂuuﬂaw‘%mmmaqaﬂsﬁwuawa52133 oy HA i
Usinawesumualsitugeda (155 fadnduauyansauwnadn/nfinwinuiassansata)
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Tuvausil FIR-HA uay FD Tiiinaigiiu (lutein) wazlalaliu (lycopene) gean daunsaitueai
dAtyveInanaISesie p-coumaric acid, ferulic add was sinapic acid Tagwuinil eallic
acid, protocatechuic acid 43, syringic acid 44, caffeic acid 45, uae p-coumaric acid 46
lwvinagemdsansunssuiuns FIRHA uaadliisiuin FIR-HA (@udEniseuniinadesdi
wanzauielinung AuautRdueyadastuazqrismaianan

Oy OH Os_OH
OH H,CO OCH,
OH OH
43 44
o)
o
X" 0H
X" OH
HO
OH HO
45 46

Hossain Wasams(22] laviimsnageumilsinuaisuseneuiiuea wanluess uay
mmmmsn’lumsaanqwéﬁwuaan%m‘&’umnﬁwﬁ’unauixmaLLazmsaﬁmﬁuw‘%‘és{Nq Nty
vosfiniuniou fio Tetrastigma (1n10§uth) 91n91umt Tnensiilusiivey Tetrastigma w1
Uma%i’iamuéﬁﬁﬂﬂaﬁ’ﬂﬁwﬁ’uﬁwa"maﬁuw%‘éﬁuﬂnaiwﬁ’u Ao LaALYU Laﬁa wodian
AaslsWasy U Uavnuea uaziumuea ummmuuwaus"mauavmsanmauwswumaq ldne
ansafaveruduienisy Sutefia uedan Tunaslswsd Humueaudsdummmuealunadey
myUSuuansUsznauilueananun (Total ~ phenolic -~ -contents) wararsvailiusud
(flavonoids) 1na1435 Folin-Ciocalteu ua-'wmaaummmmm'lumsﬁwuaan%m%’u‘[ma’l'if 2,2-
diphenyl- 2-picrylhydrazyl (DPPH) wmwmsanwuummuaauUsmmmsUsunanuaamam
AD 386.22 uaansuauuansmmaaﬂ/nsumwunum seatifeansataveutuiefia uedian
Funaslsat WLanwu wazdutmuea Ae 190, 89, 175.89, 173.44 way 131.72 fadniu
auyansaunadn/nutiminuds dniufunensamelinuansusznauiiuea HANISNAADY
Awansalunsitueendiadulasldianiug (ascorbic  acid) Wuarsuasgriuwuin
AuEnsaluntsiusandntuiFsidduaininnlutenldsi ansatnveruumuea > as
anevenulefia Lediam > asataeuaaslsvedy > asataveudivuea > asatangu
gy uavmuuwausuma‘luuwa'lum'imuaan-mmu watldnnsAnwiluadaiiandiiidiu
ok mmmmsn’lumsmuaan%wmu*uaemuuwausvmuuavmsanﬂmwumaamﬂaaanuﬂ‘%mm
msﬂiunaUWuaawuaa'lua'ﬁanmuu lngluves Tetrastigma wamulﬂmamsﬂsvnauvduaa
ovduunasiinvesarseusandntiy
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P
uni 3
FBauiun1sivy

3.1 uvasvasieimFlunisuaass

ABNANIG8A (Tagetes erecta L) fillsvuziannisuagn 45 Ju ifuannuvaainens
avivunaluladnmsufinity ansmalulanisinuas aonduinaluladnszasundndnm
NMMNTAIANTEV NFUANN

3.2 d@nswalinavdaniiznttlunivaae

fvhavareduviddimhunlflunisadauaznisilaslnnsfildudieniou lanasls
fimu 1efia ueBian uazumuea wgmimNNauTigumaiandionvefviaranyduniduday
wiln feudnnlilunisvnass
nmsdnnduansdadiaiiaznistsnasiiusansvitasldmaielasuilnnsitie rodiu
lasininnsflédgaduiiugdnusares Scharlau GEODE8 411 0.02:0:06 Tadums warld
@n11aavas CARLO ERBA-wu1n 0.06-0.2 faduins dmiuagnansanaveuvioansidents
viliuSavsroummiaedindasintnneil diuiuawelannlnasil (TLO) 1433nwaa 60
Fase UULAiuBzgiiilen pvesdmsdfigianifoniiganiuiasdansihlaian (fiaruemaiy
254 way 366 unluns) wasliSisluduinionameiuarsdridylaun anisaldehyde
reagent Waz vanillin reagent Ursvuusy TLC udinlulanudeuvuutihaiudou (hot
plate) figaumgil 110 perivadua Wuaa 5wl
awnmdi HENMR was°C NMR | gniuiindsiadeagiiovswdnesuiaedoduan
wiAnisleunud BRUKER Su Avance DPX 300 #ifn1ull 300 wneidin msinivushedrainlag
rawansiet i whaza CD,0D annnsuawnasiu'H NMR eUsIng i dyge

Tsmouvos CD,0H 7.8 480 ppm-dmSuanasu’>c NMR Ushngeuniadaygiuues
Afueu i & 49.00 ppm miERy

3.3 Juaaun1sANIUIIU

& o |

1. inumegnnananisedlagdnidenneniadyiiviaauysel iflsauasuwuaisuniu
v v Y oo v e < a v ° v
awmeni fauuaninnauiigamgil 40 ssrmiwaifed auus waziunualviaziden
° < o 3 = a aa < a v o

2. UAenATIEeY 500 niN wimsluvuea Yiuns 600 Taddns Ngamglives via
nsauvamanyniuiunal 7 u

3. AspasAnARIuNIEAImNTeY Whatman wed 1 ldveavainansastulumuea

7 v < v v o .

INMUsTIBLIMUBAaMBLATDISTIMBLULGNYYINA dldasataneutuumiiea

4. dunminnusnsuueadisnsu 7 Tu Ymaisvaassswduiiieniute 3
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5. anguarsdrAglagiharsadavervumiueauiainmeisnisadauuuuysdiu
(Solvent Partitioning Extraction) Aagmvinazawdunid 4 vila Ao wnwu lnaaelsiivnu
ofiauadimn wazdmiuea muddu (nmil 3.1)

6. sumaiiazaeduvidesnimuiniersumegyania atldasatavesivinazany
dun3d 4 vflalaun arsataneruieniou arsadaveulanaslsilinu asadavetuieofia wed
R tavansananeutmiuea auaeiy

7. whansafanewluudartumuiinuussaisuszneuiiuedni svuauasnagay
vissueandiady

8. vhansafangwifigrssusendiaduilivszavinmilan musnansuiqnilagld
watarduulaTIN NN W

9. thansuigvisiiuonldumaaeugvisusendintu

10. thansuigniinasdeunlasiaduiesmaiananninglnd

3.4 n1swUsuuasUsenouiuaannanun

Vsunaansusynavituadnianunaindisatinneruannnenainies uisinaulas
MNI0904 Javanmardi tazamz(3]  vinlapinSendrsananeiuainududu 10 Jadnsuse
faddns Usuaas 50 tulasdns waunu FolinCiocalteu’s — reagent (V9IWANTENIN
phosphomolybdate’ ‘Way phosphotungsta) 139919 10 W1 USu1as 2.5 fiadans way
ansavanslodisuniiuaiun (7.5 Wosduilastmin/usinns) Usuans 2 fadans wauliidn
fiu wdnilUunionmagdl 30 ssmivadea 1 dalue 30 undl Aadrauanusaluns
anﬁuuaaﬁmmmmﬁu 765 unluiing sndunisunaodinasnnantay 3 91 Ui
miﬂiznauﬂuaﬁnﬁawmgnswmmﬂuﬁaﬁn%’uauga'uaqnsmLmaﬁnaimfwﬁnuﬁq‘uaaa'ﬁaﬁm
o 1 n5u (mg GAE/g dw)

£ o o L
35 m'ivmaauqmsc?huaanmﬂwummiﬁnﬂmnaanm1Lsaa[3]

n1sAnwIUsTAninanvesdsnausandiadulunissiuaifu 2,2-diphenyl-1-
picrylhydrazyl (OPPH) hAsftazmin saaisa WaziBefiold insazoyya DPPH flaglugUsuya
Sasziafiosluguansazats lummaaouiiasldasavansfaihadiuves DPPH vifA3e fuans
fusendinduiisivzUusgluasataveruremananifedlussesinaniiimun uaziadms
ganduuasfinmenadu 517 uiluams Tagimsgandundsszusunduivannduiuves
ansmuesndndu

Fafumsanasvasrududuves DPPH dunaldainnisdvesarsasaisnasdens
vensmmannsalunsiineyyadassussasiusendiady Sumsumsmaaouiisall

1. WwSsuansananenandesiissivanmdudy il 10, 5, 2.5, 1.25, 0.625, 0.3125,
0.1563 war 0.0781 Nadniu/faddns auddu lagldlawiadanenled (DMSO) WWudavin
ava1y
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2. Wiguansaraeunsgiu Butylated hydroxytoluene (BHT) Willaudaduwvindu
asananenarnIes lude 1

3. W3sNa1Tavats DPPH Ambuduy 0.0045 n$1/100 faddns luuimuea

a. thmsatarenandesivionlluwsazaududuldaddu 96 well microplate
Usinas 3.35 lilasins wanfuasazans DPPH Ydinas 300 lilasang udnhluvuiigumgd
30 asrgadea Wunan 30 il dillunismaaediinismaastas 3 4

5. thansazangluiarinspandunasiiriueadu 517 uluwes Meedesaning
Wllnfiimes (Spectrophotometer) JuiinAnispanduua

6. hAmsgandunalimnaiansmseninanuduiuresarsatanenaniGesiu
AINITPANFUUAIUEINIAT ECs, AT INALanIAAdLtuTeas o witamnsovin i
AULINTUYB DPPH anal 50 wWasidus

7. 19A1 ECsolunisilSsuiisulss@ndamaasaissiusandiadusevinansainnen
AF0AITUAITUINTFIU BHT

3.6 nsienasanavetulasldmatintuiateaslasualnnsan

dlotiassinisénieandmduvosansataneavluusaruvesivihararsdunds 1
asatangwlutuiiliianswaasuiiussndinsuiiannuenoenifuaisdudes Tasld
wallanedullasinsfiisnsdd

1. wlsansananeviImsruuavinasatslumsyvnpedinilasuninniarsmatia
TLC (Thin Layer Chromatography) wm"xmﬁu.an'uaaa'ﬁ‘is’mwuﬁqm LasAvansatanenutuLl
Tidwmduiiieu TLC wpsansdaugaslunsuenlnsmaiinneduilasuninnswee v

2. Yinsdintry TLC 1m 2 X S wuRuas Iamiuvhnsiaduandatsveuuunay
YoUANVEMNY TLC (fipmsvosmaligiazaowiansigeanisuenly) mnﬁ"uv‘hmsqﬂms
Aldnnasataveuiivenlivivhansisivesiasaisean uiniteanldlurnivans
uazyinsInEnsasuulmy TLC

3. 1@3eu TLC undn IngiWiluwisddusiasnadamiasatslusnsduneg fmdeuly
Tagldnszamwnseanalimuluni tarllamanszan

a. Ynmsvageusamduresisazarsiaududusineg TneBuandisazareiiidn
Aremilusnadi 190 21nfunnausiu TLC aslu TLC uied daialiaunseiadaviazane
wdsuiinfaduiuuuiitaly Hransusnesnindulidaznunisusnvesarsiatudugad
Farau Alinudugadauliinisifiuvioanaududuresiiinasarsludasdud
wanzay emdasdueinhazaefivensauiigalunsuonas

5. Wy TLC uvedaumsganauuas Uv firwenadu 250 way 366 WULInAS
Mniuhmagaidiuduaseuas \

6. theTeudimilvifindianisi (anisaldehyde reagent %38 vanillin reagent) 1%
viaausiu TLC wdmilureuudiuliaaudou  fgamgil 110 ssnneadea dunantsol
Wasuwlawesdluudnaiistlénaly vnstuiinnswdsuuda
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o | &Y ] [ [ o ° L) Sy -, v €
7. ieladmadwdvihazaeiivnzan dinldlunsusnasduiaviseisaedu
lasunns W (Column chromatography)

3.7 mswssuaaaminaznisuenasatsmatialasunnnsai

1. w3sueeduduuv Slurry Taeld38n119a vuim 0.04-0.06 Hadwas vl
vaavartulumvinazany

2. Wdaigusesvhazargaiivaeredinl wdanueaninienl¥aduneding

3. vmsuuRamivesdanealiifuunasuu vimstoafuiuRn@uuLYeeda
NAARILNSIY

a. Yahwiharsaiane asareiefvinazasaduidnton nld3aneauunn
0.06 -0.20 fadwns Aqnlyiiniy vinmsssmednhazawesnbivuauasmldaslunoding

5. Wivharasvzredninmitimsiusaresarasansiinsfosos sy
\Weonsnansfidosnseanainae s

6. \fiuarsiieandanpedmi avavaouaIdieivatinfiuaafasning il wiouvh
mMIATIIdeUNsgAnAUESangTlalatan TnwemAdy 256 way 366 waluwns udmadey
A28 anisaldehyde reagent Wag vanillin reagent

7. danquanslassauasdiudesiveglunguduiiulasiaisunnuiu fiviaweslas
nnns il (TLO) sumesavhazagsanmelriesszmegnynnma

3.8 nMsuenaTaluge s nYuarsanaveu Iaedsaodmilasutlvn il

1. n3suAedaAsude 3.7

2. thansafanenuiinauruianiwaadupedinilnglidawinnsndrranfunas
idvihavanseniou Useann 700 Sadaes Wusvs vntdhmsiiutsvinazaisagn
Aaiflowheiofiauadinn iieusnansideanisoeninAodinl

3. Guiftuansfignusagiinuatenadiniusanu S g Taoifiuansieentin
AednifeviagUruuunn 50 faddns (iuustanal 20 Saddas nntuanvanaaunieuiy
Mnasasvasvarsiunfazsinnrsmaiafiviaesslasurlvasa®d (Thin Layer
Chromatography)  vian siiindaresfainazatsuaziinisnssdeuionisdenas
Sanslalatan Aeuenadu 254 uwaz 366 Wiluums Wdvadause anisaldehyde reagent
uag vanillin reagent

4. dlemsiidesnisusneenunlivinsaaduiindt Gusenanmaiivinlawagsiuiu
witla samansiendowsiu TLC dransesnunnilousulivinssiuansazanefiuoneansile
Wiefuudmadou TLC SnadiSesmoivhazaiseen

5. msugnansuigvismematialasninnsil dudunsnitaude 3.6 was 3.7
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3.9 MmdrulsenaunuAliveInonaA1IlTes

mMsvndulsEnaumaeiivewenanlFantiiiunsneasidngisnsndudelai 19
ABNATISBIUTRY 1wl 100 nfN uazthundessimansimomaiaufalasininasit-uua
awnlnums (GC:Agilent Technologies Model 6890N, MS:Agilent Techologies Model
7683) lmodnd DB-Wax Jinsieidonisdnniesasveissdussnaueiuiilain FID
(Flame lonization Detector Peak)
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anananNAI NI DUMIUAALIDUR
MLLUNUBALAYSYVY

l

asananeuiuniuea

Wuihnduuazduniu
ANAAIUIENTULAL TS IVELENITY

! !

%1 (Aqueous phase) ansananeuienieu
afaniglnaasisiiinu
warszvglanaslsiiinu
! 1 nadsuVsAenTaTY
asanaveulanaslsiinuy furia (Aqueous phase)
l anamstania uedion

LavTeivelaria wodinnm

aaaugMsHupaNdndy

/

v v
ar

ansanaveuLevia WaTina YU (Aqueous phase)
l anamsdaniuea
wazszwmeUamuea

VndougVcAmuBenBntu

!

asanaveIulanIvea 4ur1 (Aqueous phase)
ARV

v a

nadsugvzMUBRNTIATY

o H o v vV aa .. . .
NIV 3.1 JussunImIENaANTanfAnleIs Solvent Partitioning Extraction
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e
uni 4
NaN15IVY

4.1 NISIASYUAITANANIUADNAINTDY

MATsISsuasatanaena§eREian1sven (Maceration) ngldnananies
whunazdon Yaminuindu 500.0 nfu uiluamiusa NTEILBANINUALTBUNAINANTDY
Mnfuiinsssvsmiueasenldaisatanevmiusaveinenaiaies (3209 nfu) i
Snunrveavamilafeudmdaaty uasnalidesazanidu 64.18 Wewssudisuduiwin
YIRONATNTDIUN mnﬁ‘uv‘hmﬁﬂndumiﬁ'}ﬁz\ﬂmaﬁ'\msaﬁ'mmummuaaﬁmﬁn 219.00
n$u uradafle3snisatauwuuwdadiu (Solvent Partitioning  Extraction) Adgsiavinavany
Sun3d 4 oila Ao waniwu lanaslsilivu tofia Ledan warTiniusa MUAIRY wazving
sumeivihazatsdunidoandroiaiessziveguania Idaisatane ¢ vilafe drsade
noenwu arsananelanaslsimuy arsanangrutefia wodian Lavaisanavgiutom
uea vminvindu 813, 1.46,8.86 ey 12.13 n3u waswalsdudesazAndu 3.17, 0.66,
4.06 waT 556 AMAIFY (15797 4.1) msaﬁwmuv‘?«wumgnﬁﬂﬂ%tﬂﬂzv‘m%mm
asUsenauiuednanuauasmade U vissuesn ATy enmiatsatnfifiussansnmlums
Fusendnduifianuaniluienyiassueendinduluguansuians

< H o v v v
1T 1N 4.1 u’]'ﬂuna'ﬁaﬂﬂLLaSNalﬂLUu7aUa¥

asananey Thwtiansaia (h5) nalmusonay
Eaar 8.13 3,17
lamaslsiinu 144 0.66
1ofia waTinn 8.86 4.04
Umuea 12.13 5.54

o « a 5 o <
4.2 Naﬂ'15’1Lﬂi"lSWlEiﬂmﬂ'ﬁﬂizﬂanuaﬁﬂ‘ﬂQMNﬂ‘UQQﬁﬂi’ﬂﬂﬂﬂ&l'\‘l]ﬂﬂﬂﬂ'\’lﬁaﬂ

o a

ansuszneviuodnduasiiszavsamuarinuaudfduansiuujiseeendiadu
wnndranssssuvialunguiug Tnsarmannsalunisiusendindussiuduin
asUszneufiusaiifioglumsanniul23] AsieTsiUBnassUszneuTiueAniamiavetdns
affanuresnenaniiesiuiunmmaasulutunsuusnlngyinimaaeuniouitoufvans
wnasgrunsaunadatumheladniumnaansaunadn/iminuwesansann wuiina
arsUszneviluedniamieluasaiaveuumuea asafaneuenisu msadaneulanasls
vy arsadavetuiefia wadan wazansanaverutiniusa AAWMInU 38.389, 7.177,
41122, 122.388, uav 50.558 dfadnuauyavesnsaunadn/nimiminuvivednsare
AWEIRY (1597 4.2) anisveasmuitdsaiaveuleia uedaaliviinaasyseneu
usAnianununiign Ae122.388 ﬁaﬁni"uauga'uaanimLma?m/n%’uﬁ’mﬁ'nuﬁwaamsaﬁ'ﬂ

1 2K} v s o A 5 1 o o [ 1 % -
nanlainisidavinazanefilitiuananatulunsadindinaneUsuiavesansussnauiusin
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ImamsﬂsmauﬂuaanLUumswnmﬂs"naumwﬁlﬁmama (-OH group ) lulassassdaiia
msavangldmusvharaeiifilndifivety ethady ofia wedinn Tewanisvnnetasnades
uUIdeves Shyu wazams[24] 1935msannansuouReandmtuainaen Dl (Anethum
graveo ens L) lag3sn1safiauuuuusdau (solvent-solvent partition) ‘lmnanasﬂnaumi’tu
fuansatamerunanie msanﬂwmmsnLfauuENmJs.,naUﬂanaumswlumﬂmmnau‘lwu
wazaaslsiad ansataveuiedia wednn 1ufvharareduvisdiiivauiunan awnsnare
ansnqumedtiueadilifid (non-coloured polyphenols) uazalauasd slnlau (flavonoid
aglycones)[25]

o ) o & o
A15199 4.2 USanuansusenavRusinanuavussansananeiunonaises

a1vanavenu USunaumesasusenouituedniivun
(n%’uﬁmﬁ’nuﬁwmmsaﬁﬂ/ﬁaﬁn%’uam‘gamaansmunaﬁﬂ)
Wwnuea 38.389
Lanigu 7.177
lapaslsiivny 41.122
1o9la wadinn 122.388
Uavnuea 50.558

4.3 wan1svadavyssansnnlunisoangudfiuesndatuvesaisananeuasnaiEes
#2835 DPPH

nsnaaovUseaniaimeesgrsatueendatulasnissaunaiy 2,2-diphenyl-1-
picrylhydrazyl (DPPH) ﬁag’lugﬂa%aﬁaszﬁtaﬁas‘lucﬁ’w‘i’msmUmmuaav'h‘lﬁmamﬁami
Jufiudidnnseuvesoyyadass DPPH  uiwasulveglusuves DPPH- fiflaunada vinlw
ansavany DPPH Wasudvndihwandudmdas wasvinlirinisganduuasiiemisaiuil
517 wiluwmsanas asadanervlasionslumsiidnouyadasenioausaduuiasen
sendunuldfasvhliansazangfihunwes DPPH awasldinnaansadaiiigrslunisda
oyyadaseliion Womnuiniuresarsataveuiindy valiiusinamsiueenduadudi
annsaduiveyyadass DPPH ituse Hiaduvesaisavars DPPH Sevwaunniu Tng
Wisuiiguivansaueendintuduasizy fe Butylated hydroxytoluene (BHT) iUuans
uAsgLay dimethyl sulfoxide (DMSO) \Wugamauan srvarunailius 50% effective
concentration (ECso) Samuneiisinamionnudutuasiruoendinduiivildainududu
¥93 DPPH anad 50% 9 na i 4.1 Avpsansavany DPPH naufuansafanervieniey fns
LU%"auLLanﬁmaamsa"ma DPPH tfosiian Fsaonndasfutoyausunuaisusznouiiuedn
Vavun mwmwmsanmanmuuﬂsmmmsﬂmnaUWuaamwummnu 7.177 fiadnTuauya
vosnsaunadn/niinfutinufwssnsafn douasafaveruimuen asataneulanasls
fimu uazansafameruimusalinmsidsuwuasdvesansazans DPPH Utunana Tuweuritd
y9aEnsaLany DPPH wamfuansadavenuiefia wedinnlinisdvuudasdvesansavany DPPH
wnfigalagusingranuesansazansiudsuainansazarsfihaduasavasindeannnid

e
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NQUVeIAsananeIuduY waziloansananUsniuasusyneviluednyavanvesansans

= a 1 4 1 L7 a e v a LY g L% v
“eULRYA LLa%mesﬁmmanmmnu 122.388 fadnIuaNyavINIALNAAN/NTUUMINUWAY
YDIANSANA

anndudu (me/mi)
10.0000

5.0000
2.5000

1.2500

0.6250
0.3125

0.1563

DMSO (blank)

P~ | a v ° aaa o v )
AW 4.1 duasansazant DPPH vasa Inyidiikeanuaisausandndu
PDIAFANANYTUN NN B

5197 8.3 Wenaen ECk uesdnsdnamenuamives raalsilivi ofia ueden uay
amuea 1A ECsytviniu36.0,5,30.0, 8.1 taz 28,5 lulasnsudoiadans auaiau e
Wisuisuiuansevaeniisgin BHT Hm1 ECs, Wit 7.5 klashsudeliadans uaz DMSO
\Hugaaiuns

A 1 L2
A1319% 4.3 A" ECs, TadaTananeunenaaied

ansanauegay EC;, (alasnsuseliadans)
WYuea 36.0
LNLYUY ' Inactive
lamaslsiinu 30.0
Lo¥ia LoTLAn 8.1
Umuea 28.5

BHT A1 ECs, inu 7.5 lalasniuneliaddng

bl a o '

NNNTNAaBINUIIEITAfaeuenulilignssiueendiadu LansinaIsau
o ¢

[
el v et

a @ I3 a‘as [ ) o a =l' ] (Y v
pondnduiluaisusenauniltn wnwuludvnazaledunsonluiivrdsluaiuisaadiaaissiu

= L b 4 1 _ - - v U o - - d
ponBntusanunle diularaslsiinu ofia wadwn waziimiusa sadusiyinazaleduvsen
IUunasdsannsaanaalseandinduaanuile nnwdtetinuindiueia wadimmduma

o A L2 L 4 - L } 4 4 U -
avanenvunzailumsadnansiueendinduainaenanises memeliaisataneiuiedia
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waBAnIAINA1 ECs, ﬁﬁﬁmiwmiaﬁ'mmuﬁuq wanatan1sivssansanlunisaiu
senfinfufinitasatavetviug Sadenadesiutiinuansusenouituedntomusinaasuld
wanaliiudwasnnnislddavhasaisitiifauandratulunisada Mliusunuuazaii
varnuatgrsasiusandiaduuandiuiuedfuauautd (aumduda) vesarsgu
sendiaduiiu

4.4 n1SUENEIIAULINTRTUIINATENANSUEBNE LOTIAR

wasnn1saaeulsransnwlunssengrasusandiaturesdisaiavenuamivea
wniwu laraslsivu tehia wedina uastmuea wuitarsatavetuieiia wedmaiiusina
msUsvnauiiuednfimunuasiigifusenfiniuiitan nsvnaestuseluiunisiansadia
venuedia weBtanunusnarsiusandinduluglasuiavisismadalasiinniil laeld
welaredinllasilnnsil wassnsendmiulavendivannisiivtavesihasasdunid
Amnzan uazdnnguasdussnouresasismaiiafiuaiwasiasuinasilagiansanan
nsganduuasdnsthlelaniinnneiainiu 250 uaz 366 unluwas wWisuiisum iy
uaz/viedaiuveinisiindvasesdusrnsuresasiuansatmeuiivsnguuusiuiuiaiess
Tasunlnsnsiiliilevinu fAsonfu-anisaldehyde reagent wag vanillin  reagent 'i'mi;ﬂﬁﬁ
wilpufulmanu wasmnsssineiviasatgesn nnsneasid@rsanaveuiedia wed
10m 6.00 N3 WnsREsEamainredn s lagnisasudnstduauiidavesh
YAITENINUIARUAULEYA Wedlan wazdnnauasiusynourssdisiisvaliaiuaaslasun
Tnsns W anunsausndugesanntuansaiaenuliieyun 7 dautos (F,-F5) 9n51dusEnIN
lniguLaziafia uedinn thutinvesaisaivden (F,-Fp) warnalddadudesay dauanslumisne
fiaa

A o = -
AT 4.4 NTUYNETANANLIULENE LaTINR

asdiugoy SATdUTININ vmiinansdudey nalailuiosay
BRI GRIGTE (laan3u)
Fy 98:2 5.0 0.08
F, 70:30 54.5 0.91
F, 55:45 10.1 0.17.
Fq 45:55 801.9 13.36
Fs 25:75 1047.6 17.46
Fs 0:100 3622.8 60.38
Fy 0:100 2145 3.57
4.5 nanINAFaURVERTUsBNInTuveETdIuTeY F,-F; A1835 DPPH

ninagauyszdninmlunisesngrssiusendinduvesasdiutes Fi-F; launs
v e . - a} - [ °
TWAINY 2,2-diphenyl-1-picrylhydrazyl (OPPH) ieglugusuyadastludviasanswumiuea
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Farmsganduuasiinaiugnnadu 517 unluwms Wisuifisuiuasasanennsgiu BHT uaz
DMSO (Hugamuau wuindvesansazais DPPH wdsainviuisenduansdusandindulu
ansdugon Fi-F, (Ml 4.2) wuindvesansazans DPPH finauiiuansauges Fy, F, was Fs
Lifinsaeu Fauansliiuinansdiuges £y, F, was Fs 1ﬁﬁqw§ﬁwuaan?jm'ﬁ’u Tuveidees
arsavaty DPPH #imauduansdiuges Fy, F, Fs uay Fr finsidsuwdasivesansazany
DPPH Ingagiiudvesansazans DPPH 3vasdnansazanediradudvdesetatniau

A3 (mg/mil)

10.0000

d = o o @ aa o/ e - s 1 ]
NINN 4.2 dvasdnsarany DPRPH vmqmnmﬂgnimn‘ua'\smuaaﬂmmuﬂaamsmuaaa Fi-F;

iR IR T EC s paunasklUiie 4.5 wuiaansautgsaisatiton Fy, Fs Fo uae
F, il ECq, uiiu75.8, 30, 5.4 kax9.0 llasnsisioiiaaans muaiay diowssudiouiu
a158va18uInIgIU-BHT fiRa EC,, wianu 7.9:lulpsasudalinadn s loparsdiuges Fs A1
ECs, Winiu 3.0 lulasnsudedadans u.amﬁamsﬁUisﬁﬂ%mw’lumsﬁmaan%m%uﬁﬁqm

d 1 1 1)
A15199 4.5 A" ECs, vasarsdauton F-F;

asagen ECss(lulpspSusofiadans)
Fy Inactive
Fa Inactive
Fs Inactive
Fa 58
Fs 3.0
Fe 5.4
Fz 9.0

BHT i1 ECs, winfiu 7.9 lulasnSuseiiadans
4.6 NSUENEITATUDDNTLATUINEITHIULRY F, UaY Fs

nuansneaaulszdnsninluniseangnssmusandiatuvesarsdiuges Fi-F; 30
e a o ' ] ] a L a o/ d
ansanaveuieiia weBiem wulnansaiuges Fs liusz@nsnamluniseinusandiaduanan uag
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ansduden F, uas Fy Wiussaninmsesann midunaunainnislésasdiusviasais
sgwihaenisuiuieiia wedmaiiuandsfuiaiiunuids vliuinuwasaumainvans
yosasKueendiadunnndafuiuagivantiniuitive s sieendiadutug ars
dugey Fq (267.9 fiadiniu) gninnuenarsmusandindusmemaiialasunivna®l wuians
vansanndiudes F,  gnuzanasduiilelisnsidrusewindlanaslsiinunazimuea
wiriu 98:2 fiAn R iy 0.53 Tussuuiivihazanglamaslsiimumueaniiu 99:1 gandu
wasdanslaletanirmenadu 254 wiluams Wldvuuiu - TLC  dleviuAsendy
anisaldehyde reagent ﬁ'ﬁwﬁnmsu‘i‘qw‘ﬁ(whﬁ'u 229.4 fadnfu AndunalafevazAndu
85.62 SidnwauzUuvawddlifid deyasin "H NMR waz °C NMR awnast wuiain 'H NMR
(CD;0D, 300 MHz) fifn & Wity 3.88 (-OCHs, 6H) waz 7.32 ppm (H-2 waz H-6, 2H) uas
C NMR fifn 8 winiu 168.88 ((COOH), 147.97 (C-3 waz C-5), 141.11 (C-0), 121.28 (C-1)
uay 56.12 (-OCH;) a@1uiavishe syingic add Tanslassadrauanddunmil 4.3 Faiifoya
d0AARBINUTATIBNUITBI Yin Laramz(26]

COOH

He N _H
2

5
HsC0” 37 3 OCH;
OH
amd 4.3 Tassaienes syringic acid

waziilotharsdiuay Fyahmindany 6010 fiadnsy wusraisuigrsaindiuges Fs gnuy
snredlioldensdussnitenutaziona wadinn WAty 50:50 A1 Re iy 0.75 Tu
suufvinazateieniguofia uedmaninfu 20:80 ganduuassansilalelaniinnuenadu
254 unluluns Tﬁqﬂﬁtwﬁauﬂaﬁwﬁﬁ?mﬁu anisaldehyde reagent uay vanillin reagent
thwiinansuiavsuiaty 405.6 fadnsu AmBuaalsfesasAmiu 9082

4.7 HaNITNABUANTANBINTLA TUVEIANTUIEVEAILIS DPPH

mswmaauﬂsﬁw%mw‘lumiaanqwééﬁuaan‘?nm'z'j’u‘uaqmiu?aw‘émnmiaﬁ'ﬂwmu
ofiauedinnlasn1ssindinu 2,2-diphenyl-1- pxcrythydrazyl (DPPH) wav’luiﬂaunaaas"w
wadesludavinay maLumuaawmnmmmwmnauuammmm'mau 517 urluung
Wisuiiguiivansaralennsgiu BHT wuhduadansavats DPPH wdwnnvinljndeniuans
U?qw‘ﬁ{mnmﬁ?huziaa F, 0 syringic acid WARIRINING 4.4 Wui syringic acid iin1s
WasuwUasdvesansazats DPPH Tagaziiiudvasansazans DPPH aRas9 nansazansiing
Dufindesodudniau Suandivhindignismuesendinduia
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5] . r;;-»aq;g_w .
(mg/ml) 7"__ ,’wq"‘ P
l 10.0000

5.0000

2.5000

] a @ ° aaa 1Y a £ ' '
NN 4.4 dvpsdaisazany DPPH vxaamnmﬂgﬂsmnumsusqmmmmimuaaa Fq 8% Fs

waziiloRaseiifn ECs, uailsyringic -acid)’ nuiailan ECs, Wity 7.6 lulasndusie
adans syringic acidHUszavSawlun1eNWRBATMTLUINI1AISaLa UMY BHT U
dloitouivansdaugen®s wuldnad ECy Alis@nannien 58 u 7.6 lulasniuse
fladans voniy siingic acid SUst@ntnnlunsintesndmtutiosnitansdiutes F, 3
osungldfoansdueendinduiivsy Ay nming Wuidagedsang ool fudanieaiia
rgaldimilouu vidlvanslilgnuzeensinmestiiiaesyinarargld Tovhliiianiseangvidiadu
fiu (Synergistic. phenhomenon) wmmiénﬁ’zy’[.umsaﬁmwmumaami‘lummqﬁﬁﬂﬁ syringic
acid Mind Lo P, Tovssusendindudinnas
daumsu%qw'émnmsddutjaa Fs nuandien ECiy whitu 8.2 lulasnsusiediadans ile
Wisuiiguivansavangunggu BHT.IA ECs wirnu 8.3 lulpsniusediadtng

4.8 HANTSIATITHDIAUTENDIUNNLATIBOIABNATILIDINIBAT Gas Chromatography-Mass
Spectrometer

NMTIATITHDIAUTLNDUYINATIVDINBNATIST D LU 1808N UUADIL LIS LARALUINIS
d &4 & ¢ a ) - aad &,
fuiladunis@nwiesrusenauniauaiivesiiiunenniitses warisnasadunisdne
93AUTENAUNILLATIvBANTAAANYIU Y19a837598QnTLATILVNAAIEAI8TT Gas
Chromatography-Mass Spectrometer Namiwo\aaaaqﬂiﬁﬁeﬁ

4.8.1 NANTTIAIITIDIAUTENDUNILALIVDIUNIUADNANILT DY

AonATIFaNd N 100 n$u gniinnduiniunenaAFewngiEn1snaumelei
(Hydro-distillation) laudunenanisesdiniesinalasesaziviniu 0.25% (Umiin/unin)
Wsusuiuimiineananis e 89AUsENaUMAATIASIERNaINNNTINdAdINLIaRD
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Usy i)ua.,nawum'sLmau'vum'l'ij‘lun'mﬂaauwmuﬂaa:uu (retention time) wmsmwaﬁ‘lmmau
nU‘uanamnswu‘uaua Wiley7n data system WAZLENAITDNDA mnmswﬂaaawm'\ vafusen
ﬂ"l’)L'iEN'di“ﬂ’e)Uﬂ’)UENﬂUS"ﬂE)UVI’NLﬂIJ‘ZNLU‘U'LJ"IMUMO!J‘JVMUVNMJM 27 %l (15797 4.6)
Tﬂuuamﬂssnawanvawmuwamzmamu Linalool (4.4%), O-Terpinenol (1.9%),
Caryophyliene (17.4%), Germacrene-D (1.1%), Spathulenol (1.2%), Caryophyllene oxide
(2.6%) waz 6,10,14-Trimethyl-2-pentadecanone (2.4%)

= c e « ¢ o Y -
M15199 4.6 L\Jaiwus\'nas‘ladﬂﬂ'iznauwmLﬂ:J‘UENu’uJUﬂaﬂﬂ’l‘)ﬁad

dsusznau Retention time (%)
Linalool 7.929 4.4
O-Terpinenol 9.353 1.9
Geraniol 9.844 0.4
Piperitone 10.292 0.5
Caryophyllene 12,629 17.4
Germacrene-D 13.389 1.1
Germacrene-B 13.578 0.4
Spathulenol 14.581 1.2
Caryophyllene oxide 14.668 2.6
O-Cardinol 15.450 0.3
Caryophyllenotl 15.488 0.3
6,10,14-Trimethyl-2-pentadecanone 17.587 2.4

4.8.2 HaMSIAIITVaIAUTENauMtAtivaIaSENANEIUABNATILE DY

M5 4.7 LanIRanNTITIRTIssIAUsEneunIALATiva s saRAnETUABNATILTBANY I
msaﬁ’wmmanmuﬂsxnauéﬁUﬁ'\ﬁuwau'szma 2-isopropyl-5-methyl-3-cyclohexen-1-one
asalthiléun palmitic acid Wag linoleic acid uagwiaoadmasvesnsaluiu loun 2-methyt
palmitate, methyl linolelate Waz methyl isostearate, wavaisusenavlnlafu -
terthienyl ‘T}qﬁqmauﬁlumsé’ue‘hmim‘%mtﬁuim'ua«ihdauuuaq
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= s ol [
A5 4.7 99AUTENBUNNIALITEIATANANETULBNIYU

IS RT | gelwaga | siwn loveudou (ia/vszq)
Tuana

2-Isopropyl-5-methyl-3- 10.29 | CyoHyO 152 152, 137, 110, 95, 82 ,54

cyclohexen-1-one

Methyl palmitate 18.83 | Cy7H340; 270 270, 239, 227, 143, 87, 74, 55, 43

Palmitic acid 19.43 | CyH150, 256 256, 227, 213, 185, 171, 157, 129,
115, 97, 83, 73, 60, 43

Methyl linolelate 22.55 | Cy5H30, 294 294, 263, 220, 164, 150, 109, 95, 81,
67, 55, 41

Methyl isostearate 23.26 | CioH1s0, 298 298, 267, 255, 199, 143, 97, 81, 74,
67, 55, 43

Linoleic acid 23.34 | CygHs50, 280 280, 150, 136, 95, 81, 67, 55, 41

O-terthienyl 2522 | .CHsSs 248 248, 203, 171, 127, 69, 45

= a ¢ ¢ P o P
NNANTIN 4.8 UaRAaNMSIATIEIBIAYsENauUMATivetasananeulnnaslslimy
Usznaumelalasmisuauasldsn n-Nonacosane datdu plant wax paraffin nsalusiulaun
Palmitic acid wifaleaneivensa 3-acetoxy-3-hydroxypropanoic  Way pyroglutamic
1aun methyl 3-acetoxy-3-hydroxypropanoate | tas methuyl pyroglutamate nquuafﬁ.mu
un Loliolide dagnsaduvsglaun Syringic acid uanIINTUNANITAATIZVIDIAUTEABUNIN
wilvasansanaansanaveiuedia wodian Ussnaunae Syringic acid iuasfysenaundn

< o
A15197 4.8 a3AUsEnaUMAliuasansanaveulanasl sy

asUsEnay RT | aastnana siwiin lopaudos (na/Use)
luana

Methyl 3-acetoxy-3- 8.32 | CgHyOs | 162 162, 131, 103,71, 61, 43

hydroxypropanoate

Methyl pyroglutamate 11.86.| CHNO, | 143 143,84, 56, 41

Loliolide 16.73 | C,1Hy05 | 196 196, 178, 163, 153, 140, 135, 111,
105, 95, 81, 67, 51, 43

Syringic acid 17.20 | CoHOs | 198 198, 183, 155, 127, 109, 93, 53, 39

Palmitic acid 19.69 | CyeH3,0; | 256 256, 213, 185, 171, 157, 129, 115,
97, 83, 73, 60, 43

n-Nonacosane 25.33 | CyHgo 408 408, 127, 113, 99, 85, 71, 57, 43

LaTANSIAN 4.9 WARINANTITIATIEVBIAYTE NDUMAUATIvBIasanAnEIUTINIULa
Usenoumie 2-Penten-1-ol, 2-Ethyl-2-methyl-1,3-oxathiolane, Syringic acid, Myristic acid
way 2-Methyl-benzothiazole
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aUszney RT gosluana twiinlana lesoutoy (3na/Uszy)
2-Penten-1-ol 12.50 CsHy0 86 86, 77, 73, 69, 57, 44, 41, 39
2-Ethyl-2-methyl-1,3- | 14.8¢ | CH,05 | 132 132, 117, 103, 60, 57, 43
oxathiolane
Syringic acid 1720 | CH,Os | 198 198, 183, 155, 127, 109, 93, 53, 39
Myristic acid 1942 | CHzO, | 228 228, 199, 185, 129, 97, 73, 43
2-Methyt-benzothiazole | 19.62 CgHiNS 149 149, 93, 69, 57, 41, 32
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METHOD DEVELOPMENT FOR EVALUATION OF TOTAL ANTI-OXIDANT CAPACITY OF
Tagetes erecta Linn. FLOWER EXTRACT
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ABSTRACT

Tagetes erecta Linn. is a native of Thailand which are employed to the treat disease such as jaundice, hepatitis, and
cardiovascular. It has been reported that the flower of T. erecta is a source of bioactive compounds with interesting
antioxidant activity. The DPPH method is currently used for determination of antioxidant activity. In this research, a
fluorescence quenching method is developed for evaluation of total antioxidant capacity of T. erecta flower extract. The
CdS quantum dots (QDs) were synthesized in a mixed solution between methanol and dimethyl formamide at room
temperature. Maximum emission wavelength (A.) of QDs was found at 730 nm. Prior to apply to the crude flower
extract, it was tested with an ascorbic acid. Results revealed that the fluorescence intensity of the QDs was linearly
decreased with increasing the acid concentration, up to 1000 mg- Ly = 0.153x + 0.810; > = 0.9850). The solution of
T. erecta was prepared by dilution (of a stock extraction fraction) with methanol then, the QDs were applied to the
solution. The results showed that the intensity was linearly decreased with increasing the extract concentration, ranging
from 20 to 100 mg-L'(y = 0.015x + 0.879; r* = 0.9580). Further study will be required for isolation of crude extract by
solvent partitioning technique before testing with the QDs. In addition, investigation of an antioxidant activity of each
fraction by using this method will be also studied.

Keywords Tagetes erecta Linn; Anti-oxidant capacity; Quantum dot; Fluorescence
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Abstract: In .this rescarch, a fluorescence quenching
method has been developed for evaluation of total
antioxidant capacity of 7. erecta flower extract. The CdS
quantum dots (QDs) were synthesized in a mixed solution
between methanol and dimethyl formamide at room
temperature. Maximum emission wavelength (A.,) of
QDs was found at 730 nm. Prior to applying to the crude
flower extract, it was tested with ascorbic acid. Results
revealed that the fluorescence intensity of the QDs was
linearly decreased with increasing acid concentration, up
to 1000 mg-L'(y = 0.159x + 0.787; r* =.0.9970). The
solution of T. erecta was prepared by dilution (of a stock
extraction fraction) with methanol, then the QDs were
applied to the solution. The results showed that the
intensity was linearly decreased with increasing
concentration of the extract, ranging from 20 to 100
mg-L'(y = 0.032x + 0.834; r* = 0.9940).

1. Introduction

Antioxidants from natural product extracts have
attracted increasing interest, due to-human awareness
and perception of the danger of side effects and the
toxicity of synthetic antioxidants in food. Extracts of
fruits {1-3], vegetables [4], flowers [5-8] and their by-
products, such as wheat and soybean by-products [9-
10], mango peel [11], and peel, pulp and seed of fruits
(guava, kiwifruit, purple mulberry, strawberry, white
pomegranate, lukan and honey tangerine pulps-and
etc.) [12], all revealed effective antioxidant activity in
a trial model. Natural antioxidants were also tested in
real food systems. For example, carob fruit extracts
importantly in decelerated lipid oxidation in cooked
pork meat [13].

Flowers are natural products and major sources of
bioactive compounds, which have been abundantly
reported on describing successful therapies for
conditions such as cardiovascular, cancer, jaundice and
hepatitis diseases [14]. Tagetes erecta belongs to the
family of Compositae, a prevalent garden plant and is
commonly known as Marigold. It is a native of the
Americas, especially in Mexico, and has been very
popular in South Asia, Southwest Asia and is
cultivated in Thailand and India for religious
ceremonies. Recently the 7. erectra flower extract has
been reported to be revealing the presence of active

compounds such as antimicrobial, antiwrinkle and
antioxidant agents [15].

Several-.methods have been reported for the
determination-. of . antioxidant activity. The most
common- method has been generally based on the
inhibition of radicals by the presence of antioxidants.
Oxidizing reagents could be organic radical producers.
Free radical reagents are reduced by antioxidants and
the absorbance at certain wavelengths is decreased,
such - as 2,2'-azino-bis-(3-ethylbenzthiazoline-6-
sulphonic ~acid)- or Trolox  equivalent antioxidant
capacity (TEAC), ferric reducing/antioxidant power
(FRAP), 2,2-diphenyl-I-picrylhydrazyl (DPPH) and
oxygen radical absorbance capacity (ORAC) [16-17].
These methods have advantages in that they are
accurate, - rapid, comfortable, repeatable and
inexpensive. -However, these--methods have some
drawbacks = of - the -~ stability - of the color agents.
Therefore, this research focuses on the development of
the fluorophore agents. ~In  recent years, the
applications of water-soluble ‘QDs in the fields of
analytical chemistry have attracted a growing interest
because of their advantages over organic fluorescent
dyes. Currently, Quantum dots (QDs) were used in
numerous works ‘such ‘as luminescence probe for
detection of heavy and transition metal ions [18} and
sensor for the detection of glucose [19]. The QDs had
goodoptical properties and stability. The objectives of
this research are to focus on the synthesis of CdS QDs
using the fluorophore agents, and used for evaluation
of total antioxidant capacity from flowers extract of T.
erecta.

2. Materials and Methods

2.1 Chemicals and apparatus

Cadmium nitrate (four hydrate) (Cd)NO;(;-4H,0),
and sodium sulfide (nine hydrate) (Na,S-9H,0) were
purchased from Lab Systems Co.; Ltd.. All other
reagents and solvents analytical grade were used. The
absorption spectra were acquired on a SHIMADASU
UV-1800  spectrophotometer.  All  fluorescence
measurements were made with a JASCO FP-6300
fluorescence spectrophotometer equipped with a
plotter unit and a 1 cm quartz cell.
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2.2 Plant sample

The flowers of T, erecta were collected from the
Department of Plant Production Technology, King
Mongkut’s Institute of Technology Ladkrabang.

2.3 Preparation and characterization of CdS QDs

The CdS Quantum dots were prepared at room
temperature by applying from the procedures of Saha
[20] and Shozo [21]. Cadmium nitrate and sodium
sulfide were used as precursors. Dimethyl formamide
(DMF) and methanol were used as co-solvents. A 100
mL of 3.2 mM Cd(NO;), solution was mixed with 100
mL of 3.2 mM Na,S solution. Yellow CdS colloidal
solution was rapidly obtained. The mixed solutions
were stirred for 3-5 mins. And then, the CdS colloidal
solution was characterized for optical absorption by
using a UV-Vis spectrophotometer (SHIMADASU
UV-1800) with co-solvent of methanol and DMF in
1:1 ratio as reference solution. The photoluminescence
studies were also carried out on the colloidal solution
using a JASCO FP-6300 spectrafluorometer.

2.4 Extraction

Ground dry flowers of T. erecta (20 g) sample
were extracted with methanol (300 mL) for 7 days-at
room temperature. The supernatant and the sediment
were separated by filtration through cheesecloth and
once through Whatman No. 1 filter paper. The residue
was extracted two times as described as the Afirst
extraction. The total extraction of the solutions was
evaporated under reduced pressure to give a crude
methanol extract (12.85 g, 64.18% w/w).

2.5 Evaluation of anti-oxidant activity
2.5.1 DPPH assay

The antioxidant activity of the crude methanol
extracts was measured in terms of hydrogen-donating
or radical scavenging ability, using the DPPH method
[22). Crude methanol extract (10 mg/mL) was mixed
with 2.9 mL of DPPH radical solution.in ethanol
(4.5%v/v). The reaction mixtures were shaken
vigorously and incubated in the dark for 30 min. The
absorbance of solution was measured at 517-nm.
Butylated hydroxytoluene (BHT) was used as a
standard antioxidant.

2.5.2 Fluorescence quenching method

The method development, fluorescence quenching
of CdS QDs by antioxidants was measured in crude
methanol extract while ascorbic acid was used as
standard test. One milliliter of QDs colloids solution
was aliquoted into a test tube, then 9 mL of crude
methanol extract (of a stock concentration up to 1000
mg-L") was.added into the test tube and shaken
vigorously. The mixed solutions were then measured
by fluorometer. Under the excitation wavelength of
370 nm, the fluorescence spectra of QDs were
recorded at wavelength of 730 nm.

3. Results and Discussion

3.1. Optical property of CdS QDs

The synthesis of CdS QDs has been achieved by
several groups [22]. Here in this work, the mixed
solvents between methanol and DMF were easily
synthesized without stabilizing agent. The UV/vis
absorption and PL emission spectra of synthesized
CdS QDs are shown in Fig. 1. The obtained QDs
exhibited a broad absorption spectra and symmetrical
emission peaks with the excitation wavelength at 370
nm.
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Figure }. UV/vis absorption and PL emission spectra
of synthesized CdS QDs.

3.2 Total antioxidant capacity (TAC)
3.2.1 Determination of TAC by DPPH method

The DPPH assay is a preliminary test to investigate
the antioxidant potential of extract. The results found
that the crude methanol extract of T. erecta flower
showed an antioxidant potential with ECso value with
9.5 pg/ml. This result was in good agreement with the
study of Pratheesh e/ al. (2009) and their report of
xanthophylls antioxidant activity of the crude extract
of T. erecta. The results of this study provided
evidence that T, erecta has antioxidant potential.

3.2.2 Determination of TAC by CdS QDs method

The | proposed ~method was applied to the
determination of antioxidant activity in crude methanol
extract of T, erecta flower. L-ascorbic acid was used
as a standard test before being applied to real sample.
The ratio of the initial CL intensity I, of CdS QDs
system to the CL intensity I at a given concentration of
L-ascorbic acid, I/I, was proportional to the
concentration of L-ascorbic acid. The L-ascorbic acid
concentration dependence of the CL intensity was
coincident with the fluorescence quenching described
by a Stern—Volmer equation Eq. 1.

1=1+K.[Q]

K., was found to be 1.59x10"" mol™'-L. This large
value provided a sensitive CL detection of L-ascorbic
acid (Fig. 2a and 2b). Under the optimized
experimental conditions, the relative CL intensity
decreased linearly in the concentration range of 200~
1000 mg- L™ for L-ascorbic acid (R* = 0.9970).

(Eq. 1)
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Figure 2a. PL spectra representing the quenching
effect of L-ascorbic acid with different concentrations
on CdS QDs PL intensity.
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Figure 2b. The relationship between Jo// and the
concentration of L-ascorbic acid detection using CdS
QDs.

In order to achieve the sensitive detection of L-
ascorbic acid, the quenching of CdS QDs by L-
ascorbic acid was investigated. Results showed that the
QDs PL intensity decreased with the increase of acid
concentration, and it was found that linear relationship
existed between the PL intensity decreased with
increasing acid concentration. After that The CdS QDs
colloids solution was applied to T. erectra flower
extract. As shown in Fig. 3a and 3b, the result
displayed the effect of the concentration of crude
methano! extract solution on CdS QDs. There was a
linear relationship between the fluorescence intensity
of CdS QDs and extract solution concentration. As a
result, a spectrofluorometric method for methanolic
solution would be developed based on the quenching
effect of methanolic solution on the fluorescence of

CdS QDs. The strategy was actualized through the
optimization of the experimental conditions. Stern—
Volmer equation K,, was found to be 3.20x102
mol™"-L. This large value provided a sensitive CL
detection of crude methanol extract (Fig. 3a and 3b).
Under the optimized experimental conditions, the
relative CL intensity decreased linearly in the
concentration range of 20-100 mg: L™ for crude
methanol extract (R = 0.9940).
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Figure 3a.  PL spectra representing the quenching
effect of crude methanol extract of 7. erectra with
different concentrations on CdS QDs PL intensity.
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Figure 3b. The relationship between I/ and the
concentration of crude methanol extract of 7. erectra
detection using CdS QDs.

The results indicated that the proposed CL system
has good linearity, relatively high sensitivity and
precision and acceptable reproducibility.
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4, Conclusions

A fluorescence quenching method has been
developed as a novel and convenient technique for
antioxidant determination based on the quenching of
the fluorescence of CdS QDs. The possible quenching
mechanism is due to the change of the surface of the
CdS QDs. Under optimum conditions, the method
achieved a good linear relationship between relative
fluorescence intensity ratio of the system and
concentration of L-ascorbic acid in the range of 200 to
1000 mg-L™". It is prospective to apply this technique
to determine the antioxidant activity in biological
samples. The method provides a fairly practical and
economical approach.

Further study will be required for isolation of crude
extract by solvent partitioning technique before testing
with the QDs. In addition, investigation of an
antioxidant activity of each fraction by using this
method will be also studied.
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Abstract: In this work chemical composition of the flower oil of Tagetes erécta Linn. and
antioxidant activity of flower extracts were investigated. Hydro-distilled volatile oils from the
flowers were analyzed by GC/MS. Twenty-seven components in flower oil were identified.
The main essential oil characterized constituents were linalool (4.4%), a-terpineol (1.9%),
caryophyllene (17.4%), germacrene-D (1.1%), spathulenol (1.2%), caryophyllene oxide
(2.6%) and 6,10,14-trimethyl-2-pentadecanone (2.4%). Furthermore, the crude methanol
extract was partitioned with different solvent system by increasing their polarities (n-hexane,
dichloromethane, ethyl acetate and n-butanol). These extracts were evaluated for antioxidant
activity using DPPH (1,1-diphenyl-2-picrylhydrazyl) method while Folin-Ciocalteu method
was used for the total phenolic content. n-Butanol extract showed the highest total phenolic
content of 14.686 mg GAE/g dw and consequently had strong antioxidant activity with ECsq
of 4.55 pg/ml..
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Abstract— This study investigates antioxidant activity and
total phenolic content from the flowers of Tagetes erecta L.
extracts. The dried flowers of 7. erecta were extracted by
methanol. The crude methanolic extract was partitioned with
different solvent system by increasing their polarities (n-hexane,
dichloromethane, ethyl acetate and n-butanol). Antioxidant
activity of the extracts of T. erecta was evaluated using a 1,1-
diphenyl-2-picryl hydrazyl (DPPH) radical scavenging method.
Total phenolics content were calculated using Folin-Ciocalteu's
reagent. The flower extract partitioned with ethyl acetate
‘exhibited highest amount of total phenols (122.3 mg GAE/g dry
weight), among all other extracts, and with ECsy value of 8.1
pg/mL. These results suggest that the flower of 7. erecta is a
source of bioactive compounds with interesting antioxidant
activity. Future research should pursve further isolation and
identification of antioxidant chemicals.

| Keywords— Tagetes erecta L., antioxidant activity, DPPH, total
phenolic content

} I.  INTRODUCTION

The biologically active compounds research, antioxidant
compounds, from plant has always been of great interest for
scientists, looking for new sources of useful food, cosmetic and
pharmaceutical products. There has been a comsiderable
interest in finding natural antioxidants from plant materials to
replace synthetic ones. Natural antioxidants occur in all higher
plants, and in all parts of the plant; wood, bark, stems, pods,
leaves, fruit, roots, flowers, pollen and seeds. Typical
compounds that show antioxidant activity include carotenoids,
essential oils and polyphenol compounds [1]. Tagefes erecta
Linn. belongs to the family of Asteraceae widely used in olden
days for the treatment of wounds. It is very popular as a garden
plant and yields a strongly aromatic essential oil, which is
mainly used for the compounding of high-grade perfumes.
Different parts of this plant including flower are used in folk
medicine to cure various disease [2]. Nowadays, T\ erecta is
grown to extractlutein, a common yellow or orange food
colour [3]. The objective of the present research was to
investigate chemical composition of the flower oil and also the
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antioxidant activity of the extracts of T. erecta cultivated in
Thailand.

II... EXPERIMENTAL

A. Plant material

The fresh flowers of T. erecta were collected from the
experimental field at-the King Mongkut’s Institute of
Technology Ladkrabang, Thailand.

B. Extracting of plant material

The mature and healthy flowers were cleaned with running
tap water, dried-up in a hot air oven at 45 °C for 3 days and
ground to powder in an electric blender. Five hundred gram of
dried powder sample was macerated in methanol (4 1) at room
temperature for 7 days with occasional stirring and shaking.
The extract was then filtered first through a fresh cotton plug
and finally with a Whatman No. 1 filters paper. The filtrate was
concentrated to dryness-under reduce pressure using a rotary
evaporator at 50 °C. The concentrated methanol extract was the
left air dried in a_fume cupboard. The methanol paste crude
extract (50 g) was suspended in water and was then further
partitioned with n-hexane, dichloromethane, ethyl acetate and
n-butanol using separatory funnel. Extracts collected were
evaporated to dryness using a rotary evaporator before left air
dried in a fame cupboard. Dried paste extracts were kept in
refrigerator at 4 °C for further analysis.

C. Determination of total phenolic compounds

The phenolic content was expressed as milligrammes of
Total phenolic content was determined with the Folin-
Ciocalteu reagent [4]. To 50 pl of sample (three replicates), 2
ml 1/10 dilution of Folin-Ciocalteu reagent and 2 ml of
Na,CO; (7.5%, wiv) were added and incubated at 45 °C for 15
min. The absorbance of the sample was measured at 765 nm
using a Thermo  Spectronic-Genesys 10  series
spectrophotometer. gallic acid equivalent per gramme of dry
weight (mg GAE/g dw).
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D. Determination of antioxidant activity

The antioxidant activity of the extracts was measured in
terms of hydrogen-donating or radical scavenging ability, using
the stable free radical 1,1-diphenyl-2-picrylhydrazyl (DPPH)
assay. Each of sample extracts (10 mg/ml) was mixed with 2.9
ml of DPPH radical solution in ethanol (4.5% v/v). The
reaction mixtures were shaken vigorously and incubated in the
dark for 30 min. The absorbance of solution was measured at
517 nm. Butylated hydroxytoluene (BHT) was used as a
standard antioxidant.

IIT.  RESULTS AND DISCUSSION

o

A. Extraction yields

The crude methanol extract was partially purified by
solvent-solvent partition. The percentage yields from fractions
are in the order of ethyl acetate extract (27.62%) > n-hexane
extract (18.96%) > n-butanol extract (18.10%) >
dichloromethane extract (1.46%) base on the crude methanol
extract.

B. Determination of total phenolic content

As shown in Table 1, total phenols expressed as mg gallic
acid equivalent/g of dry weight ranged from 7.1 mg GAE/gdw
to 122.3 mg GAE/g dw. According to the obtained results, it
was evident that the extract from solvent partitioning, ethyl
acetate extract showed the highest phenolic content value with
122.3 mg GAE/g dw. n-Hexane was the least effective solvent
for phenolic extraction. It was noticed that the hexane extract
with no phenolic compounds obtained as the non-polar solvent
used was expected to collect ‘fat soluble compounds for
instance lipids or chlorophylls. J

C. Antioxidant activity

The antioxidant activity of the different extracts of T
erecta was investigated and expressed in terms of ECsg which
dénotes the required sample concentration to inhibit 50% of
DPPH in the reaction mixture. Butylated hydroxytoluene
(BHT) was used as standard. The results found that the highest

| ability of DPPH radical inhibition was exhibited by-the ethyl

acetate extract, with ECs value of 8.1 ug/mL, followed by n-

‘| butanol extract, dichloromethane extract, and methanol extract

with respective ECsp values of 28.5 pg/mL, 30.0 pg/ml and
36.0 ug/mL (Table 1). The different results ‘suggest that the
extractability of different solvents provided a “variety -of
antioxidant capacity based upon the oxidant property content.

¥ | TABLEL ANTIOXIDANT ACTIVITY AND TOTAL PHENOLIC
.7 | CONTENT OF VARIOUS T. ERECTA EXTRACTS
g Extract Tot:; rﬂgfx?? fic . Antioxidant activity®
" (mg GAE/g dw) (ECso pg/mL)
1 Methano! 38.3+1.66 36.0+1.78 |
5| n-Hexane 7.1£0.78 -
vl Dichloromethane 41.1£1.63 30.0+0.77
X1 Ethyl acetate 122.3 +0.00 8.1+1.01
¥} n-Butanol 50.5+2.26 28.5+0.31

.| 8 The experiments were measured according to the Folin-Ciocalten method;

2 | b The experiment was performed using DPPH free radical scavenging assay.
\ "x| Antioxidant activity of standard used for DPPH assay was BHT:
Butylated hydroxytoluene (7.5 % 1.491g/ml)
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IV. CoNCLUSIONS

With these results, it was revealed that the different extracts
of T erecta exhibited different levels of total phenolic contents
and antioxidant activity. The ethyl acetate extract had the
highest phenolic content as well as the highest antioxidant
potency compared to the other extracts. The finding of the
antioxidant property suggested that 7. erecta collected from
Thailand has potential to be used to provide natural
antioxidants,
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