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ABSTRACT

Froe rachesia sl in sl of o Segemerative disssoes afficting o anle veriay of pnsolegicnl Tmetions s @ allieroscloves, dishones,
ischemmin reperdeson (VR) mjury, inflamsedony dissases (hemmetond ariimes. inflanmedony bowel dsenses and pancreatitis). camoer, newrelogical diseases,
Iyperiesion. Ashosidaims e an mbibitor of e process of oxideten, even ol sskatively sswll ronoesfosoa and fius e d.i-.:u'le;:hg.-.l.-i-oi:-gim] fode = The
tedy. Ashodanl constreents of the plast matenind sot o3 Tadicol :mt?u'smd'he{p! in cornvesting the madicals fo less reackics spooies. The preseat smdy
was e g te avatusie tha eahestidant affcts of the etkamatie et of Cfromaliaeer adeang (L) King & Rebason. I e aeihods of aakasmen wais
1ad b0 defermmne the sorvenging notivity of the extract on 1 1-diphemrei-Z-picryl indmepl (DPPH), saperonide scoverging, reducmg power, mitric: osade
acaveging. 2.2 wrinebis)- eyl benmtiseotne-6-ad fuate) (ABTS), hydrosy] radical, ferme reducing amiosidan gower (FRAP aie) cielating ahility of
ehsinlic extiact of Chromelmens oderare, Oenemally Hie entoxidand actviges of Crempleena ofbroie starsdic exied i compereble o thst of etviaied
tepdroeyeaisole, meanitel, Edwlme-disssipetatmaretio g2id (EDTA) and ascodber acsd bo & catain sxizat Al the sesalks of S oo anlicoden assays

reven| potent amhimadant and free radheal oavenpmg activity of the lavas of Clremainma odorats,

oy Wi Cherioaeting adanand, Skt actary, DFFH

XTRODUCTION

Free mdicals are thought o play an important role m many
diseaze sneh as chrowse and degenerative disease ncluding
aging, covonmary heart diseaze, mflamanntion, stroke. disbetes
mellifus and cancer, Onr body generates free radicals as k-
procucts of urnmg fiel for energy with o the cells, exerting
atpd vanishing of T infections. Althongh coyveen b5 essential fin
aevobic Forms of life, oxyeen metabolives are huehly toxic,
Varss environmestal expoesures such ps pollution, snoke,
the am'’s ultraviolet light and radiation create free radicals’.
Beactive oxvgen speciss are comsidered to imvobve im the
pathogenesis of many disense. mcluding cancer, disbetes
mellitus and stherosclesosiz. Sythetic anboxadant such as
Taesdaned hvdrossd anssobe (BHA) and ushylated Toadrosd
tolwie (BHT) ave powerfisl. However, they are peoved to ba
towie 1o humsns so that they sre just industrial wee’.
Therefore. it is mped fo fnd nabual antioxilants.
Antioxidants from oamaral sources play a paramoinl e m
helpeng  endogenous  amtiecidants 10 nentralize osudative
stress, Anhooadants mbibat or prevent oxidation of substrates
mut evolve o pratect cells against the demage elfecss of
redctive oxypen specizs (RG], such oas singlet omymen,
smiperaxide. hydrecy sadical ete. An imbalamce bebween
antocidants and BOS5 results in oxidative sivess. which leads
the cellular damsage *

Clirgmiolaena oderaren.) King and Robinson [formerly
Evpatorivm odoratum) 15 vsed as a traditional medicine i
Vietnam. Tracinienally. fresh beaves o decoction have been
used fhromghont Vistnam for many vemrs g5 well as in other
tropical countries for the freatment of leech bite, soft tissue
wounds, bum woands, skin infectron and dento-alveelitis
Chivrmiea odorete also possess amifimgal and  anni-
bacterial properties’. The aim of the presenr snaly was 5o
evalnate the antioxidant activity, teducing power and fiee
mdical scavenping activity of the cibasolic exact of
Chraymimena odsranT,

MATERIALS AND METHODS

Sample collection and prepanration

The leaves of Chvomalaenn edorata were collected from
Eolli Hills in Mamakkal Dstrict. Tamil Mado, India. The
plant wis identified ot the plont anatoomy research cenmtre, A
vimcher specimen of the plant has been deposited [ Acoession
Mo PARCI2012/ 3895 The leaves were shade dried at rooin
temperatiwe and then ground o a Soe powder in 8 mechanic
growler. The powdered material was then extrocted wsime
solvent ebanol mothe ratio 1210 wsing Soxhlet apparatis.
After extracting all coloring material, the filfrate was
concentrated by svaporoimg 8 water bath wder normal
Pressie,

Chemicals

All cleeimnseals wsed nehiding the solvents were of analytical
prade. Butylated bhedroswtoluene, pallie  acid.  Folio-
Ciocaltcan reapent and ascorbic acid were purchased fian
bferck (Bangalore Indial All other chemicals and reagents
nsed were of the highest conunercially available oty The
solvents ethanol. methanol and safune acd were prchasad
from Mercury Chemical Company (Tamil Nada India).
DPFH. ABTS. trichloroaceticacid, loadrogsn  peronide,
potassinm ferme  eyomide,  sedivm  carbonate,  sodium
phosphate, anunoninm molybdate, asgorbic acid and gallic
il were froun Aldiich [Bangalire, Tidia),
DETERMINATION OF ANTIOXIDANT CAPACTITY
DIFMH Radical Quenching activity

Variows concentrations of elhanolic exwact of the spnple (4.0
mld were mixed with 1.0 ml of methanolic =olution
containing DFFH radicals, :rmﬂlmg in the final concentration
of DPPH being 02 mM'. The mixtwe were shaken
vignrosly aml lelt 10 sland fw 300 mdmetes, and e
abeorbance was measirad &t 517 non Aseorbic acid was veed
a3 coatral. The peeentage of DFPH decolorization of the
saeple was calelated acoording to de aquation:

%5 decolonization = [I-(ABS qup/ ABS opem)] x 100
ICsvnlne (mg extractimil) was the mhibitory concentration at
which DPPH radicals were scovenged by 50 %5, Ascorhic
cicl wias nused for comparison,
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acetate tuffer (pH 2.8) was preparad”. The FEAP reagent

Sapereride anion radical seavenging activity

This asay was based on the reduction of mitro blus
tefmzolnm  (NBT} m the presence of NADH amd
phenazinanethesulphate (PM3) mmder serobic condition®
The 3.0 ml seaction mrchive contained 33 pl of 1M NBT,
130 pl of 1M picoiinmnide adenine divnelestide (MADH]
with or without sample and Trisbuffer (002 ML pH 8.0 The
reaction  was  started by adding  13p0 of 1M
phenazinemethosnlinte (PME) to the muxtwe md the
absorbance change was recopdad 1o 560 mm after 2 mmutes
Percen! inlibition was caloulated against 8 control witlsu
the extract.

Reducing power

The reaction mixiure conizined 2.3 ml varions concentaiions
of ethanolic extesct af the sangle, 2.5 ml of 1% potasim
ferric cyanide and 2.5 ml of 0.3 M sodivm phosphate buffa®.
The contred coutamad all the reapeats except e sample. The
mixhwe wis mowbated af 30°C for 20 mdimetes, end was
terminated by the addition of 2% ml of 10% (WA7)
trichloroacetic acid, followed by cenfrifisgation ot 3004 rpm
for [0 minutes. 2.5 ml of the supematant upper layer was
miixed with 2.5 mil distilled water ad 0.5 ml of 0.1% fenic
chiloride, #d absorbance was measired at TO0 mm agamied
Blanks that coptsined disnilled water and phosphate boffer,
Inereaserd absorbance indicated increassd reducing power of
thee ssmmple. Ascorhic acid wae nsed for comparison.

Mitcbe oxfde vadbeal activity

atric oxide rmcical generaied from sodnon miroprussde
{SMP} was mensmred, Briefly, the reaction mixtare (5.0 ml)
contating  sodinm  oivoprusids (5 mM} m phosphsate.
buffered wabine (pH 7.2} with or withowt the plant eatrnct o
different concentrations. was incnbated at 253%C for 3 howrs.
The nittic oxide radical thus generated orteracted with
oxygsn fo prochace the nitvite oo which wae assayed at 30
mimde mbervals by mixing 1.0 ml of incabation mixtnre with
an equal amonnt of Griess rengent. The absarbance of the

chimmephare  {purple azo  dye)  fomed  during  the
diazotisationn of nitcite dons  with  sulphanmbamide  and
sbeequent coopling with  saphthvlathyvlenedinmie

dilyyidrochloride was measiwed ar 546 nm.
Ferric-reducing antioxidant power (FRLAF) assay
The stock solution of 10 mM 24 6- tripyridyl-2- frigzime

(TPTEZ) m 40mM HCL, 20 mM FeCly aH0 and 038

cofgingd 22 ml TPTZ solution, 29 nd feric chloride
solution and 25 ml acetate bufler, Tt was freshly prepared and
warmed 10 37°C. FRAP resgend (900 jal) was inixed with 50
pl weater amd 20 pl test ethanolic extract of the cainple and
staidard snfioxidant solution. The reaction minbare was then
mcubated at 37°C for 30 mimstes and the alsorbance was
recorded at 503 mm. An mfenss bhes color complsx was
tormed when femie inpyndyliriazine (Fe -TPTZ} complex
wits rechuced to ferrous (Fe™) form. The absorption a0 540 mm
was recorilad

ABTS seavenging activity

Samples were diluted to produce 02 to 10 peiml The
reaction was initated by the addificn of 1.0 ml of dilutsd
ABTS 10 10 gl of dtifferent comcentiations m‘ﬂhmuht exiae]
of the sample or 10wl methanel as control™. The absorbance
was tead at T3 am and e péacantage mhibdtion was
caleufated. The mbabition was calcolared acoording o he
equation 1= AyA- x 100, where Ap 15 the absorbance of
coirtrol reaction, Ajwas the absorbanes of tesl conpoind.
Hydrexy vadical activity

Thie reaction mixture 3.0 ml contained |0 ml of 1.5 m
FeSiy, 007 ml of & md hydiogen peroacide. 0.3 ml of 20 @b
sodlinm salicviate. and varving concentrations of the extract’.
After imcubation for 1 howe af 3790, the absence of dhe
hydroxylated salicyinte complex was measursd at 562 mm.
The percemtage scorvengmp effect was  calculated s
Seavengmg nstivity = [1={Ar=AalAg] x 10024, Where Ay was
sbswrbance of the control (wathowt extractl Ay was the
aleorbance in ihe presence of the extract. and As was the
absorbasnea without sodnan salieylate.

Chelating activity

The reaction muixturs conmamead [0 md of wrious
concentrations of the extract, 0.1 ml of 2 mM FeCly and 3.7
ml methanel, The control conteined all the reaction rengents
except the sample, The reaction was inshated by (e addition
of 20 ml of 5 mM ferropine Affer 10 mhmmes &t rooin
tenperstire, the sbeorbance of the mixture was defermined 3t
562 nm apaaest a blank. A lowsr abscrbances of the reaction
mixturs Dedicated a higher iron chelating nbility. The capacity
to chelite the ferrons ion was calondeted by %4 chelation

= [1{ABS o ABS sogroa] % 100,

Table | BPPH refical scavenging acenaty of eshanohic extract of Chrosialasia sdaman

TIPFH (%
Cocnmcerirnt s g mly Chromo i adure Asnorhic acid
2o 2465840 42 1125+ 14
A 32150041 FELGI0.3Z
ik ErrTT 1532008
i P [ B 3 1aH) 34
P00 ] &L O8I0 48

DFPH radical scavenging nchivity of ethanclc extrect of Chroes{mens sdorana and ascorhic ncid, tatees are expreswed ag Wen = 50 du=3)

_ Table L. Smperonide scavenging scinity and reduwr

wthannlic extract of Chremalvens edores

Comentnstion | Seperonede SR eging [ Beducing Power (Absortemce)
I ail R e g Aacorhic mad Chromet erar adzraia T Amcerhic poid
i 15.2440.13 29T 833437 Q354HE 19
1 18424008 34014028 424033 D5 5HE 24
Sl 43 244015 45084 12 [T TEENE] QLTER2E
Sl | 43.484H1 33 S 6343 el b e L L )
1000 A (I A L LT L L

Suporondo axavenging wetvaty und sobunsag pover by othanolse eximet of Chromelmes ederata and ssoorhic acid, vabees are exprossed s Mean + 50 (o=

E )]
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Figure 2 Ferric seducing sstiozidant pevwer of etkamelic sxtzact of
Chramradaens adorata sl EHT
Vilies we expesed oy mean = stindard denatica (o= 3).

Figure 4 Aydeonyl radbe sl scavenging activiey of ethasals: extrsct of
Chramelinene
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RESULTS

1, 1 Dipheny |-2-pleryl-bhydeazyl (DPPH) free radical
scpvenging activity

This meethiod 12 lased on seavenging of the 1. T-dighenyl-2-
pleryd lpdiaond radicat (DPPH) from the antioxidants. whaely
prodduces. a  decrease i absorbance at 317 nme The
anticeidant activities of ethanolic extract of Codorang and
the stemdard ascorbic acid wese 24.65-61.78% ppd 32.13-
:8.08% respectively at 200-1000pg concentrationz. The inbls
1 shows the doselependent DPPH savenging aclivity of
ot WAT an T » valiee of TROeg and ascorlie sead with
ain 15 vahse of &0 pig.

Saperezide radical scavenging activity

The superedde radical reduced NBT w a blue colm
foriniazon that cny be measiged a1 5600, AU 200-1000 jig
the supercende scavengme actovaty of ethanolic extract of
Cooclorate was 1842-56.13%, and then the standsrd ssearbic
pcid wvalue was 22.98-6512%. The Table 2 shows the
concentraticg-dependent radical seavenging activity, thar is,
parcentage of mhibifion wersased with sample coneentration.
Riduncing power

Increaze in the absorbance indicates incresce in  the
anticciidant pctmify. In this method anboadnt compoeund
foems 8 colows cowmgplex with pofassimn  ferricynmide,
trichioroacetic acid and ferric chiorice, which 1= measured a2
T The ethanolic extract of Coodorpnr showed the
increased nheminmnce i the mareased concentration maging
from 200 pg to 1000 pg. Table 2. mdicaies the dose-response
curves of the redocmg power of the extmcts,

Mitric exide sravenging activity

The witvic axide seavengne activity of the ethamwdic exrract
of Coderarg were 2B T8% at the minimuin conceatration of
200 pg, whereas the mmximum aciviry were 64.68% at 1000
ng, Frgure | mdicates the percentage imbibation was mereased
with meressing concentrotion of the exiracts. Howewer, the
activity of ascorbic aced was more pronmmeced than that of
the exteacts of O adoraia

Ferrie redociag anthoxidant power (FRAP) assay

The ferne abiligy of the Coderota extracts at 200-1000 g
were i the rapge of 0.07-0007, deen dhe standerd ascorbic
acid was (0E-0.19% The FRAP vahues for the extracts wesa
sgmificantly lower than those of ascorbic acid. Figure 2
shows the incressed absorbeasee when the comcentration
INICT S5,

ABTE seavenging activity

The reduction capacity of ABTS radical wos determined by
the decrease in ils absorbance al T3 which is indsced by
antioxidams, Tie ABTS scavengmig aclivity of Ceovlorat
exteact at the concentration fom 200 pg to [0 pg were
29.02-63 34% Ascorbde acid at o concentration of (200- 1000
pgl also fomed fo produce dose dependent inhibitiom of
ABTS radicals was showmn in Fignre 3,

Hydioxy] radical seavenging

The ability of the ethanolic extracts of Codoraty to quench
ydioeyl radicals seens to be direcily relared 1w rhe
prevenion of propasanen of the process of Hpad peraidationg
aiid seenis 1o be good scrvenee of active anygen species.
The Figure 4 dhows e both extracts displaved potential
inhibitory effect of hydroeod radical scavenging activity, The
Codoratn extacts exhibited the minimum activity of 29, 78%
at 200 pe then the meaxinoen activiey of &4.14% at 1000 pg.
Clyelatimg alsility

The ethanobe extractz of O adoratn were evaluated for s
chelating atlity. The aunimnsn chelating abildy of the
extracts were 20068% af 200 pg, and the masimosn abality

wers T1.96% at 100 pg comcemtration. EDTA wsed 2=
staawdaed  showved - strome  activity, Figume 5 shows the
stsorbmcs of Fe-fermorme complex was decreased dose-
dependewtly.  that  ds, e acibdny  was  docressed e
cofscestration ioeased.

MISCUESION

DPPH Tree radical scavenging activity

DPPH 5 o commersinl oxidising rodical, which can be
reduced by antioxidants. The siable DPPH cin be used o
sy the reaction kmetics of antiosidantz, quantify and w
compare the free radical scavengma capacities of different
ptiomidants". In the presest smudy. ethanolic exiract of
Chromolaene  odorara showed  potentinl  fiee  mdical
scavenging activity. DFPH is a stabte and nirigen: centeral
vidlet colored free radical that upoea redustion t5 convertad to
sellow by electron of hydiogen dooating alaliy of the
antioxidant compound found o the expac’™. Thus a
antioidant caplidare wlhich proves promdsing in the DPFH
anfegidant assay would provide s oplimistie scaffedd fio
prospective oy vive shudies.

The merhod is based on e reduction of alcoholic DPPH
sohtion in fhe presence of a bydrogen-donatmg Antiocdant
due te the fomsation of the non-radical form DPFPH-H by the
veaction, With flns method it was possible o determine the
anfi-radical power of an antioxidant by measaring of a
decrense in the absorbancs of DEFH ot 517 nm' . Ascorbic
nid 15 flve rengent used as standard,

Supevaxide vadical scavenging activily

Superaxide & ologically bnporiant because 0 can be
decompossd b foain stomger oxidatmie species sneli a8
singlet oocyeen and hydreooyl sadicals™, The superoxide anim
can be generated by illominatimg o solution  comtaining
ribefavin, [t 35 a very harmfol specizs to cellolar comiponnds
as 0 presncsor of more reactive species, Superoxide anion
devived fromn dissolved oxygen by PMS-NADH coupling
reachol reduces WHBT in thes system In this method,
supercxide anion reduces the vellow dye (NBT ) to produce
the bhee formazan whech = asasursd spectrophotoimetrically
gt 360 nm and mvtoxidants are able 10 nhibit die blue 5BT
formation™. The superoxide scaveneing activity of the
ethanche ewract of Cadorra bas the polenteal to seavenze
superoxide anioas. I was reparted that the saperoxide anion
scavenging activity coeld be due 1o the sctiom of 8 Gee
brvedroneyl proup of plienolic compounds,

Reducing power

Beducing power is penarally associated wits the presence of
reductonzs, which exert aphioxidant action by breaking the
free radical chain through donating a hydrogen atom™. In this
asgay, Fed+foncyanide complex is reduced fo the ferrous
form by anticeddants awd can be monitored I:;r measiring the
formation of navy bloe coloar ot ™00 mm*' The reducing
prapertizs. are geperally pssooated wath the presence of
reduciones™, which have been shown fo exert antioxidant
aclion by Ireaking the free radical chain by domating a
byedrigen atony and die activines of antioxddants have been
attrelutid to various mechanisms such as prevention of cluain
mitiaticn. decsmposition of peronides. raducing capacity awd
radical scavenging™.

Mitric oxide scavenging activity

Mitric oxide formed dunng their reduchion with oxygen with
superoxide, such as WOa, NaOe N0y is very reactive™.
Thess radicals are responsible for aliemating the strcthne
mid Fnchonn]l beboviour of many cellular compoments,
Codorarg extroct decreases the amount of nitrite generated
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froom the decomposition of sodumn nitroprusside in vitee. This
may be dnz to the antioxidant prmcrple m O odarai extract,
which competes with oxygen to et with nitric oxide
therelsy bldbineng the generation of nirde. The plant prodaces
gy have the property o comutersct the effect of MO
firmation and in o may be of considerabls interest o
prnv;'_juri:ltg the ill effects of excessive WO pencmition v
vha,

Ferrvic-reducing anfisxidant power (FIRAF)

FRAP assay 1= based on the capalality of astiocodast fo
texluce TPTZeFe (T comnplex 1o the TPTZeFe (I1) complax

forming a powerfl blue Fe2 e TPTZ complex with an
absarption maximum at $93 pm™®. The antiosidant properties
of the plan exiracts were evaluated through FRAF assavs n
iiist also be noved tar e aboxstar activines asesuxl ane
i divect relation with the pelypbesalic content of the exteact.
Frally, & goed cortelation coefficient was fouind betwee the
FRAP away radical scavenging assay, Tle reductson capscity
of 8 compeund may serve & a0 sipniflcant indicator of s
potentinl anfiosidant activity, A higher absorbasce indicates &
Ligher faric reducing power”

ARTS radical scavenging activity

ABTS madical scovenming activity 15 relntively recent ome,
which invelves o moe drastic radical, chantcally produced
and is often used for screening complex anfioxedant misfures
aich as plant extracts beveragss and hiologicnl fluids, The
ability i beth the orgmic and nqueons media and the
stabality 1 & wide pH range rasssd the mberest i the use of
ABTS™ for the estimation of antioadant achvity. ABTS, o
protonsted radical, i characterisile absorbewce maxina ag
T34 amm which decreases with the seavenging of the protod
radicals™ The healih promoting propertiss of O odorara may
b due toits anticident properties and is also atribated o its
muth therapentic charactenstics. In the present study, results,
Codaraty showed o higher mbioxidant capacity, The extracts
showed polent anticedant activaty in ABTS metlod which is
coeqnpacable to the standand nsed

Hydvoxyl vuedical seavenging actvity

Hydrogen pereside dself is not very reactive, bat soms time
it s tootic 1o cell becanse 0 may give rise to bvdroxy] radical
in the cefls™. Hydeoeyl racdical scavengng capacity of
Cawloreds exiract 1s diveethy related o i1 anbioxwdant astivity.
This oeethod volves i vileo generation of hyvdrosyl radicals
wing Fe'* fascorbaeEDTAF: system using Fenton
reaction. The oxvoen derived bydomsd radicals along with
the ndded transition metal ion (Fe*) canses the degradation
of deoxyribose into malondial deliyde which prodwcss a pink
chromogen with fuclerbinsicacst™ I is clear fiom the
tesult that the extracts have shown concentration dependent
wacheal scaveiigre activaty,

Chielatlng abdlity

An importani mechaniam of anticecidant activity is the ability
ta chelatz’denctivate transihion metals, which possess the
nbility to catabyse hydro peroxide decomposition and Fentone

Iype teaclions. Therefore, it was considered of nporiance o
sereen the irow () chelaing abiliy to the extracis™. In the
present study, there was overwhelming evidence that the
ethanolic extract of O odoraie lad ligh chelating activity in
virro. Ferrogine can quantitatively form complexes with Fe'™

In the presence of ofher cheloting agents, the complex
fermation is disnapied widh the vesult that the red coler of the
complex {5 decreased. Measwement of ibe rate of colm
reduction therefore allmas edimation of the chelating activity
of the coesting cheintor ',

CONCLUSION

The sudied medicinal pleat revealed mterestme antiosidait
properties that condd provide scientific evidence B some
folk wees dn the wreatiment of diseises related to the prodeciim
af ROY and eccidative strest. bat firdier expedistents are
roquas] e explore the mechairisn of action., Trasditicnal
meediciie whose knowledgs and practicss orally trarsmittad
owver fhie centaries, are onporiant approsches for discovering
therapentic molesules and compounds, Meverihless, on the
basis of the results obtamed, the afleged anboadan
properties might be somewhat beelficial o the anioxidam
protection systesn agamst oxsdative damage and the we of
Clronrolatyy odoraro leaf a3 8 natoral anticscdent souree
appears 10 be an aliemative 1o synibetic antdoxidma.
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