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ABSTRACT

Ethanolic extract of Homalomena aromatica root vedected to evaluate their in vitro antioxidant gmial.
Antioxidant potential of the plant part was estigthtoy different in vitro antioxidant assay proceskiand their
ECsy values were calculated. Screening of phytochemimahstituents and high performance thin layer
chromatography and high performance liquid chrongaéphy analysis of the ethanolic extract of H. asatice
were done for identification of some functional pounds in the plant. The ethanolic extract of Horaatica
exhibited maximum total antioxidant activity at8/ml and 20uxg/ml for all the seven models of free radical
scavenging activity. At a concentration of 9 and@0ml of the plant extract, superior free radicalasenging
activity was recorded. The extract showed the preseof phenolics and flavonoids; the reducing powakthe
extract increased linearly with concentration. Tresults of the present study showed that the cettanolic
extract of H. aromatica contains high amount of phlees and flavonoids which is also confirmed byTHE and
HPLC analysis. In conclusion, the plant might be aternative to the synthetic Antioxidants avaiéain the
market.
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INTRODUCTION

In recent years, there is an increasing interetitérantioxidants. The main reason for this inteiethe protection
of cells, their organelles (especially membraneg) metabolic pathways against oxygen free radiaat$ their
reactive derivatives (ROS) [1]. Natural antioxidaptesent in the plants scavenge harmful free atslicom our
body. Free radical is any species capable of imidgm existence that contains one or more unpakectrons
which react with other molecules by taking or gielectrons, involved in many pathological comais [2] and
various physiological processes such as ageimgecadiabetes and atherosclerosis to name a fever& studies
have demonstrated that plant(s) produce potentadénts [3].The most common reactive oxygen species (ROS)
include superoxide 0) anion, hydrogen peroxide £63), peroxyl (ROO) radicals, and reactive hydroxyl (QH
radicals. The nitrogen derived free radicals atécnoxide (NO) and peroxynitrite anion (ONOO) [4Jnder normal
state of affairs, the ROS generated are detoxifigdhe antioxidants nearby in the body and thersyimmetry
between the ROS generated and the antioxidant mgreldewever, due to ROS over production and/or Sty
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antioxidant argument, this equilibrium is hindefegioring the ROS gain that culminates in oxidathassle. The
ROS readily attack and induce oxidative damageat@mus biomolecules including proteins, lipidsolgoteins and
DNA [5]. Based on growing interest in free radical biologyl ahe lack of effective therapies for most chronic
diseases, the expediency of antioxidants in priote@gainst these diseases is defensible. Epidegigal studies
have brought into being that the intake of antiexi such as vitamin C reduces the risk of corohaayt diseases
and cancer [6]. Since the endogenous antioxidamiisgaas intracellular defense systems protectelty rom free
radical damage and extensive lysis, scavengingdaméhishing the formation of oxygen-derived species not
100% efficient, micro nutrients or antioxidants éakas supplements are particularly important inimshing the
cumulative oxidative damages. Among currently adé drugs, synthetic drugs do have potential adveractions
and which can be minimized to a greater extentudinanatural compounds. Still there are many natlnays which
are yet to be explored scientifically [7, 8].

Homalomena aromatica(Sprengel) Schott belongs to the family of Aracemed commonly known as
“Sugandhmantri” (vernacular name). It is a rhizomst perennial herb found in Assam, Chittagong ofll
Bangladesh and Jampui in Tripura. It has also Weported from the foothills of Arunachal Pradestaghland,
Mizoram and Manipur [9]. It is one of the commommatic rhizomatous (semi-)aquatic herbs in NortstEBE)
India. Its geographical distribution is restriciedGuangxi and S. Yunnan region of China to Bangsadthrough
NE India, Laos and N. Myanmar to Vietnam throughlNailand. Homalomena aromaticalso provides significant
protection against carbon tetrachloride inducedat@pxicity in rats. Therefore in developing coiggrlike India, it
can be used as alternative to Silymarin in premgndis well as treatment of liver disorders as timeysafe and cost
effective [10].In the entire NE India the aroma of rhizomeshHof aromaticais traditionally used for treating
common cold of infants. Petiole of the plant isopalsed in curry as condiment for the pleasant dogihe people
of this region. Presently, the commercial cultivatdf this species is gaining popularity for itsestial oil extracted
from rhizomes [11]Despite of its aroma and essential oil, the spdusssome other ethnobiological utility among
the people of Assam. Its rhizome serves as goodcsonf nutrition and is used for treating stomacbbpem,
jaundice, stomach pain and diarrhea. In Chineseiaimed also the aromatic rhizomes of all availadpecies of
Homalomenaare used medicinally to treat injuries, fracturgsnt and muscle pains, stomach pains, lumbago,
intestinal parasites etc. and associated with kvl kidney meridians [12].

Three new sesquiterpene alcohol$, B, 7-o- trihydroxyeudesmane, homalomenol A and homala@hBnwvere
isolated from the roots of this plant and it hes® anti-inflammatory, anti-gastric ulcer and amierobial activities,
relaxing and calming effects [13h the present study, preliminary phytochemicatingsshowed the presence of
high amount of flavonoids and phenolics contenis Has prompted us to study the free radical s@ingractivity
of ethanolic extract dfl. aromaticaroot, which may attribute to its diverse medicinal prdjgs; moreover the plant
has not been studied for its various medicinal ertigs except folklore claim. Literature surveyeahed its work is
mainly confirmed to its essential oil, but not ttrede extract. Anti-ulcer and anti arthritic projes of the ethanolic
root extract of the plant are also being invesédaby us (Unpublished report) on the basis of itSoaidant

property.
MATERIALSAND METHODS

Plant extract

Voucher specimens (IC Barua 4915 & 4922) are pezphy following the guidelines of Botanical Survayindia,
poisoned with mercuric chloride and processed sl in the Central National Herbarium (CAL), Hakr and
the Kanjilal Herbarium (ASSAM), Shillong. The etldic extract of the root oH. aromatica (EHAR) were
obtained in the month of January - February 20@thfAssam Agricultural University, (AAU), located Jorhat,
Assam, India.

Chemicals

Various chemicalsviz. 2-Deoxy-D-ribose, butylated hydroxyanisole (BHA2, 2-Diphenyl-1-picryl-hydrazyl
(DPPH) were obtained from Sigma Chemical. Trichdmetic acid (TCA), Thiobarbituric acid (TBA), EDTA,
Ascorbic acid, Ammonium sulfate, polyvinyl polypgtidone (PVPP), Acetone, Ferrous chloride and Eerri
chloride were purchased from Merck. All other restgewere of analytical grade. Solvents for HPLC, THE
analysis were obtained from Merck (HPLC grade).
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Extract preparation

Two kg of dry plant materials was dipped in 6L etblain 10L round bottom flask and the mixture was
mechanically stirred at room temperature for 7 d&jlgered off the solid residue and concentratesfiltrate under
vacuum at 58C using rotary evaporator which gave 14.20 g oflerethanol extract (EHAR) (Yield: 0.71%).

Estimation of half maximal effective concentration (ECsg) value

EGCso represents the amount of sample (g extract/nassary to scavenge free radicals by 50%; E&lue is also
the effective concentration at which the absorbdaceeducing power is 0.5. Such E@alue was calculated from
the graph plotting inhibition percentage againstaot concentration.

Preliminary Phytochemical Analysis

The extracts were subjected to preliminary phytocical [14] testing of the rhizomes to detect fug presence of
different chemical groups of compounds. Air-drietl gpowdered plant materials were screened for tbsepce of
saponins, tannins, alkaloids, flavonoids, tritei@ds, steroids, glycosides, saponins [15, 16, 17].

Deter mination of total in-vitro antioxidant activity

Deter mination of total phenolic content

Phenolic compounds are plant secondary metabgiteduced either from phenylalanine or from its prsor
shikimic acid [18]. The antioxidant potential ofgatolic compounds has been shown in a numberwitro studies.
They are capable of direct chain breaking antioxidection by radical scavenging. In addition to ihgvpotential
for independent antioxidant action, phenols hawentsiggested to spare essential antioxidants Tt®l phenolic
content is expressed at 765 nm using spectrophdeon(lulti GoScan, Thermo Fischer Scientific, Modéb:
1119300) at 0.1mg/g tannic acid equivalent usirgfthlowing equation based on calibration curve,(y$216 x
where x=absorbance and y =tannic acid equivalegtd)1j20].

Determination of total flavonoid content

Aluminum chloride method was used for the detertibmaof the total flavonoid[21] content of the eadts.

Absorbance at 415 nm was recorded after 30 mirafteubation. A standard calibration plot was gated at 415
nm and was recorded using spectrophotometer (I@alcan, Thermo Fischer Scientific, Model No: 11193The

concentrations of Total flavonoid content was clat@d as quercetin mg/g using the following equatiased on
calibration curve, y=0.0255x where, x was absorbard y, was the quercetin equivalent (mg/g).

Freeradical scavenging activity

DPPH assay

The scavenging activity for DPPH radicals by EHARsameasured by the following method [22]. Assaysewe
performed in 300 mL reaction mixtures, containir@d 2nL of 0.1mM DPPH ethanol solution, 90 mL of 50mM
Tris-HCI buffer (pH 7.4), and 10 mL of ethanol @svent blank) or test plant extracts and ascaabid were used
as positive controls. After 30 min of incubationrabm temperature, absorbance (540 nm) of theiogantixtures
was taken by UV spectrophotometer (Multi GoScangrimo Fischer Scientific, Model No: 1119300). All
determinations were performed in triplicate. Thdiltory effect of DPPH was calculated according the
following formula:

(Absonioa.oiro - Absorbancgmpid
DPPH Scavenged (%) = x 100

Absorbancgo

EGCso was calculated from equation of line obtained logting a graph of concentration versus % inhilsitio

Superoxide radical scavenging activity

Superoxide anion scavenging activity of plant extsavas measured [23] with some modifications. &bsay is
based on the inhibition of the production of niftebtetrazolium formazon of the superoxide ion. i solutions
are prepared in 100mM phosphate buffer (p.H 7.4)1inl of Nitroblue tetrazolium (NBT) (156mM) and Lof
reduced Nicotinamide adenine dinucleotide(NADH)8d®1) 3 ml of plant extract (3-110 pg/ml) is mixethe
reaction was started by adding 100 pL) of phenanmthosulphonate (PMS) (60 puM) and the mixture was
incubated at 28 for 5 minutes, measurements of absorbance wag ao560 nm (Multi GoScan, Thermo Fischer
Scientific, Model No: 1119300). The percentagelitfon was calculated.
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Nitric Oxide (NO) Radical scavenging activity

Sample of various concentration were used to déterrieir effect on the NO radical scavenging aigtiy24]
using sodium nitroprusside generating NO systempeoed with their parent compound. The Griess relaférnh
sulfanilamide 2% O-phosphoric acid and 0.1% napétlgylene diamine dihydrochloride) is added to damhich
stoichiometrically reacts to form a chromophore séhabsorbance was measured at 546nm using UV cpedtty
(Multi GoScan, Thermo Fischer Scientific, Model Nd:19300). Ascorbic acid was used as standard.

Hydroxyl radical scavenging activity

The scavenging activity for hydroxyl radical wasasered by studying the competition between dedxyse and

test extract for the hydroxyl radical generatedHeyton’s reaction [25]. Reaction mixture of therplaxtract of

different concentration reacting with 2-Deoxy —base (28 mM), EDTA (1.04 mM), Fe£{0.2 mM) and ascorbic
acid (1mM) and were incubated at-@7#or 1 hour. The damage imposed on deoxyribosdaltiee free radical was
determined colorimetrically by measuring the Thiddd@ric acid reactive substances (TBARS).

Ferric Reducing Antioxidant Power (FRAP) Assay [23]

Various concentrations of the sample and standatdiens (0.15ml each) were taken, 25 ml of acetaiféer (pH.
3.6) and 2.5 ml of 2 Mm ferric chloride and 2.5mMIT&TZ were mixed separately and allowed to incelzt40° C
for 1 hr and then various concentration (3-110 MigghEHAR and 0.15ml each was allowed to reachwt85 of
FRAP solution for 30 minutes in the dark. Readifighe colored product was taken at 593nm (Multi Garg
Thermo Fischer Scientific, Model No: 1119300). fdkts were performed in triplicate and the grapk platted
with the average of the three determinations.

Free radical-scavenging ability by ABT Sradical

The free radical-scavenging activity was determibgdBTS radical cation decolorization assay [28BTS was
dissolved in water to a 7 uM concentration. ABT8ical cation (ABTS) was produced by reacting ABTS stock
solution with 2.45 uM potassium per sulfate (finahcentration) and kept in the dark at room tentpesafor 12—
16 h before use. The radical was stable in thismféor more than two days when stored in the darkoatn
temperature. For the study of infusion, the sampdedaining the ABTS, solution were diluted witldistilled water
to an absorbance of 0.700+0.02 at 734 nm (TherrschEr Scientific, Model No: 1119300) and equilibchat 30

C. Reagent blank reading was taken. After additib®.0 ml of diluted ABTS solution, the absorbameading was
taken exactly 6 min after initial mixing. The retsulvere corrected for dilution and expressed iMItpplox per 100

g dry weight (dw). All determinations were perforia triplicate.

Reductive ability assay

Reducing power assay [27hethod is based on the principle that substanéeshwhave reduction potential, react
with potassium ferricyanide (E@ to form potassium ferrocyanide (g which then reacts with ferric chloride to
form ferric ferrous complex that has an absorptiaximum at 700 nm. The reducing power of the ethaeatract
and standards increases with the increase in anabgainple and standard concentrations.

Analysis of extractsby HPTLC

A densitometer HPTLC of EHAR was performed for thearacteristic fingerprinting profile. The standapgercetin
and gallic acid (Sigma) were prepared in metharol ang/ml and 40mg/ml concentration respectivelie T
solutions were centrifuged at 3000 rpm for 5 mid ased for HPTLC analysis. The sample (10ul) wasléal as 8
mm band length in the 10 x 10 Silica gel 60F254 Til@e using Hamilton syringe and CAMAG LINOMAT 5,
(Switzerland), The sample loaded plates were kefLC twin trough developing chamber (after satoratwith
solvent vapour) and loaded on the TLC plate wite Holvent system Toluene: Ethyle acetate: Formid ac
(4.5:3:0.2) and chloroform: ethyl acetate: form@ida(7.5: 6: 0.3) as mobile phase. Finally the elats kept in
scanner stage and scanning was done in 254 nm.

Analysis of extracts by HPLC-DAD

The extracts were analyzed using a HPLC systemédigHPLC 3000) equipped with Binary Gradient Pump,
column heater and degasser online, photodiode aegactor (Dionex, UHPLC 3000) and chromalon Sofewva
Separation was achieved using a reversed phasarcd@d8 (4.6x250mm gm), PROD, ACCLAIM at temperature
of 25°C. DAD detection was employed at the wavetlemgnge between 210 and 500 nm. Samples wereldiglso
in the corresponding solvent of the extract at dmh. The volume of sample injected was;20using an L-7200
autosampler. The mobile phase was a mixture of MeithAcetonitrile:Water (60:20:20 v/v) (A) and 0.1@&-
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phosphoric acid:Acetonitrile (400:600 v/v) (B) atie flow rate was 1 mL/min. The elution system \waisocratic
mode.

Statistical Analysis

Triplicate analyses were performed on a numberaofipdes, established according to the total plantpsas
investigated and element analysed. For an assessidie analytical relevance of the results, staddgrocedures
of statistical calculation were used. All numeriatal were expressed as mean + standard deviation D
statistical analysis, the commercially availablésare package graph pad prism (Windows) was udean values
did not differ significantly.

RESULTSAND DISCUSSION

In the present status, there is a strong need rfoeffective antioxidants from natural sources dsrahtives to
synthetic antioxidant in order to prevent the fragicals implicated diseases like cancer, cardimyas diseases etc
[28]. They are also involved in autoimmune disosdiéke rheumatoid arthritis, cancer etc. Therefoesgarch for
the determination of the natural antioxidants seuscsignificant.

Thetotal Phenolic and flavonoid content

Phenolic compounds are known as powerful chainkimgaantioxidants because of their scavenging @ghiue to
their hydroxyl groups [29, 30]. The phenolic compds may contribute directly to antioxidative acti@i]. The
aluminium chloride colorimetric method uses wavgtbnscan of the complexes of the sample and stenaiih
aluminum chloride showed that the complexes forimgdlavonoids (quercetin) with C-3 or C-5 hydroxgioup
[32] revealing total flavonoids content in the extr Flavonoids are the most ubiquitous groupslaritpsecondary
metabolites. This class of compounds has good»ad#ant potential and their effects on human nuairitand health
are considerable. Phenols are the major plant camgsowith potential antioxidant activity. This adty is believed
to be mainly due to their redox properties, whitdypan important role in adsorbing and neutraliZirgg radicals,
guenching singlet and triplet oxygen, or decompgpgiaroxides. It was known that plant phenolic commpts are
responsible for effective free radical scavenging antioxidant activities [33,34].Total phenol atal flavonoid
content of the ethanol extract was significantlgh@r in EHAR, i.e. 9.00+0.001 (mg tannic acid/gdo§ plant
material) x1¢ and 7.00+0.001(mg quercetin/g of dry plant materia 10° respectively. This was further
confirmed by DNA finger printing using HPTLC and H®E method.

I n vitro free radical-scavenging activity

In the present study, seven different methods weesl successfully for the evaluation of the antiart potential
of the extract viz. DPPH’ radical-scavenging as§&uperoxide radical scavenging activity, Nitric @xi Radical
scavenging activity, Reducing ability on FRAP, hyxil radical scavenging activity and ABTS radisehvenging
activity. Several publications have reported tHatr@nship between a high phenolic content andoaitant activity
[36, 37] and this correlation was confirmed in tkisidy. Moreover, different methods used in thisdgtalso
indicate its diverse antioxidant properties. Thecpetage of total antioxidant activity of ethandaixtract of EHAR
was estimated and the results are presented il Fig.

Tablel1. Ferricion reducing antioxidant power of standard ascorbic acid and ABT Sradical scavenging activity with EHAR at different
concentrations (pg/ml)

Concentration Reductive Inhibition Reductive!nhil_)ition Concentration _ABTS_rgdicaJ
(EHAR) (Ascor bic acid) scavenging activity of (EHAR)
0.1 164.40 + 0.46 176.60 + 3.33 1 5.79 +3.88
0.5 174.20 £ 0.15 181.00 + 0.56 2 6.29 +2.11
1 177.20 £0.15 186.00 + 0.57 3 1143 +2.25
2 241.20+5.90 189.00 + 0.57 4.5 12.30 £1.20
3 247.50+4.78 190.30+0.33 9 14.81 +3.32
9 322.30 +0.15 403.30 +1.66 20 12.6 £3.33
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Fig. 1. SOR, DPPH, NO and Hydroxy radical scavenging activity of EHAR and standard ascor bic acid at different concentrations
(ng/ml)

Table 2: Reductive ability activity of EHAR and standard ascor bic acid at different concentrations (pg/ml)

Concentration | Reductive ability Reductive ability
(ng/ml) inhibition (EHAR) | inhibition (ascor bic acid)

100 0.187 +0.64 0.34 +0.40
200 0.147 +0.01 0.90 +0.71
300 0.160 + 0.20 1.25+1.02
400 0.165 + 0.02 2.05 +0.55
500 0.214 +0.03 2.45+0.18
60C 0.461+0.1 2.51+0.1

Free radical scavenging activity (DPPH Assay)

The radical scavenging activity of EHAR extract viaaximum with 79.9+£2.91% scavenging activity for 2g/mil
extract (Fig 1). The E& value was 1.30 pg/ml. These results indicated ektrct exhibited the ability to quench
the DPPH radical at 20 pg/ml.

Superoxideradical scavenging activity

Superoxide anion is also very harmful to cellulamponentg23]. Robak and Glyglewski (1998) reported that
flavonoids are effective antioxidants mainly be@atisey scavenge superoxide anions. As shown in Fighe
superoxide radical scavenging activities of thenplkextract increased markedly at a concentratio pfy/ml was
85.3 + 2.02 of the plant extract. The £@alue was 0.94 pg/ml. The results suggest tleaplant extract is a more
potent scavenger of superoxide radical.

Nitric Oxide (NO) Radical scavenging activity

It is well known that nitric oxide has an importale in various inflammatory processes. Sustailesels of
production of this radical are directly toxic tedues and contribute to the vascular collapse iassdowith septic
shock, whereas, chronic expression of nitric oxaldical is associated with various carcinomas afldmmatory
conditions including juvenile diabetes, multipldesosis, arthritis and ulcerative colitis etc. Ttoxicity of NO
increases greatly when it reacts with superoxidiéced, forming the highly reactive peroxynitriteian (ONOO
) [38, 39]. The nitric oxide generated from sodimitroprusside reacts with oxygen to form nitriteheTextract
inhibits nitrite formation by directly competing thi oxygen in the reaction with nitric oxide. Theepent study
showed that the extract has more potent nitric @gdavenging at a concentration of 20 pg/ml, wasdato be
72.6+0.88 of the plant extract (Fig 1), the 5@alues was 2.9 pg/ml. which is greater than thedsrd ascorbic
acid.

Hydroxyl radical scavenging activity

The hydroxyl radical is the most reactive of thaatése oxygen species, and it induces severe damagdiacent
biomolecules. The hydroxyl radical can cause okidatlamage to DNA, lipids and proteins. In the prasstudy,
the hydroxyl radicabcavenging effect of the extract, in a concentratid9 ug /ml, was found to be 95.2+1.22%
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(Fig 1). The EG, value was found to be 1.7@/ml. Hence, the extract can be considered as d goavenger of
hydroxyl radicals.

Ferric Reducing Antioxidant Power (FRAP) Assay

The antioxidant potential of EHARas ascertained from FRAP assay based on theityabilreduce TPTZ-Fe (lIl)
complex to TPTZ-Fe (Il). The reducing ability ofetlextract and ascorbate at various concentratidids .5, 1, 2,

3, 9 ug/ml) were examined and the values are presentedeain Table 2. The maximum reducing ability at 20
png/ml for plant extract and ascorbate was 322.39%.5nd 403.3+1.66% respectively.

Freeradical-scavenging ability by ABTSradical

ABTSis a blue chromophore produced by the reaction &mtwABTS and potassium per sulfate. Addition of the
plant extract to this pre-formed radical cationueet it to ABTS in a concentration-dependent manhlee results
were compared with trolox standard curvé<R.9586) and the activity was found to be incrdasefrom 5.79% to
14.81% at a concentration of 1-9 pg/ml. Therefdhe result also demonstrates that the extract potant
antioxidant (Table 3). The ethanolic extract of BRIAxhibited a maximum total antioxidant activity9gig/ml and

20 pg/ml for all the seven models of free radical secaieg activity. Hence in this concentration rantje plant
extract possessed higher free radical scavengtigtac

Reductive ability assay

The reducing power of a compound is related telistron transfer ability and may serve as a digamt indicator

of its potential antioxidant activity. In this agsahe yellow color of the test solution changeggteen and blue
depending on the reducing power of extract. Greabsprbance at 700 nm indicated greater reducing@mpd able

4 represents the reductive capabilities of theretha extract of EHAR. In the concentration rangk the extracts
demonstrated reducing power that increased line®itly concentration at 100, 200, 300, 400, 500, g80ml. The
reducing power of the extract might be due to thgidrogendonating ability. Possibly, the plant contains high
amounts of reductone, which could react with raditastabilize and terminate radical chain reario

s

I VR S -

Fig2. HPTLC and digital scanning phytochemical finger printsfor ethanol extract of EHAR showing the presence of Quercetin (A) and
Gallic acid (C), Standard Quercetin (B) and standard Gallic acid (D) taken at 254 nm wavelength

HPTLC analysis
When comparison was made with standard flavonoatagiin and phenolic content, gallic acid peakswshmatch
with the standards. Standard quercetin (Img/mf gallic acid (10mg/ml) showed single peak in HPTLC

134
Scholar Research Library



Chandana Choudury Baruaet al Der Pharmacia Lettre, 2014, 6 (1):128-138

chromatogram (Fig 2). The mobile phase consistsToluene:Ethyle acetate:Formic acid (4.5:3:0.2) and
Chloroform:Ethyl acetate:Formic acid (7.5:6:0.3vgaRf values of 0.16 and 0.97 for quercetin andigyalkid
respectively. In HPTLC profile, eight peaks wersibie in the Fig-8.A and seven peaks were visibl¢he Fig 2
and Table 5. In Fig 2 A, Peak 1 showsoR0.16 with area of 327.9 were calculated, in Fig, Peak 7 shows; Rf
0.97 with area of 5045.8 were calculated. Fromdhis, the content of quercetin and gallic acidclwhiere present

in EHAR, showed to be 1.90% and 50.01% respectivether peaks in the HPTLC chromatograms indic#ited
presence of other chemical constituents. The datateown in Table 3 (A, B, C, D).

Table 3. Chromatogr aphic profile of ethanol extract of EHAR at mobile phase Toluene: Ethyle acetate: Formic acid (4.5:3:0.2) (A) and at
mobile phase chlor ofor m:ethyl acetate: for mic acid (7.5:6:0.3) (C), Standard Quercetin (B) and Gallic acid (D)

A
. Area .

Peak | Rsvalue (min)| Peak area (AU % Assigned substances
1 0.16 327.9 1.90 Quercetin
2 0.17 171.8 1.00 P6
3 0.32 405.9 2.35 P4
4 0.40 278.2 1.61 P7
5 0.67 2016.4 11.69 P3
6 0.74 3640.1 21.11 P2
7 0.79 9934.8 57.61 P1
8 0.88 470.1 2.73 P5

B

Peak| Rvalue (min) ar::{(j‘xu) Ag/zza

P1 0.16 1313.8 100 Quercetin

Assigned substances

C

Peak Area

area (AU)| % Assigned substances

Peak| Rvalue (min)

P1 0.97 2170.4 100 Gallic acid
D
. Area .
Peak| Rvalue (min)| Peak area (AU % Assigned substances
1 0.27 195.4 1.94 9
2 0.63 231.5 2.29 8
3 0.67 2130.0 21.11 7
4 0.72 1373.6 13.61 2
5 0.77 904.1 8.96 4
6 0.91 209.4 2.08 5
7 0.97 5045.8 50.01 Gallic acid

HPLC analysis

Reversed-phase column C18 and mobile phase usekighbyperformance liquid chromatography diode-array
detection (HPLC DAD) were appropriate to the cherarzation of the ethanolic extract. Fig. 3 shows
chromatograms at 254 nm of these extract, whictltatorflavonoids and phenolic acid derivatives ifffedtient
proportions. Chromatographic analysis showed tlesegnce of phenolic acid (gallic acid) and flavon(gjdercetin)

in the ethanolic extract of EHAR in Fig. 3 (A) af) respectively. Gallic acid showed the RT at 2\@5ile
quercetin showed its RT at 3.31.
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Fig 3. Chromatograms of the extracts of EHAR and standar dsby HPL C-DAD method at 254 nm. (A) Extract showing phenolic acid;
(B)Standard gallic acid; (C) Extract showing flavonoid; (D) Standard quer cetin

H. aromaticarhizomes are rich source of essential oils, watied and subjected to gas chromatography-mass
spectrum (GC-MS) analysis [38]. Fifty-five chemiaainstituents were reported frorh aromaticarhizomes of
which T-murolol (5.32%), viridiflorol (3.69%)a-selinene (2.19%), M-cymene (2.19%) antWluurolene (1.81%)
were identified and reported for the first timeh@&t major components were identified as linalo@.%66), terpene-
4-ol (7.08%),5-cadinene (5.57%)-cadinol (3.71%) and spatulenol (1.81%)[38]. k'ssential oil showed high
antimicrobial activity againstTrichophyton rubrum Trichophyton mentagrophytesMicrosporum fulvum
Microsporum gypseupnrichosporon beigeliand Candida albicang39]. All these activities are attributed to its
phytochemical and antioxidant properti€olyphenols and flavonoids are the plant derivediséary metabolites,
which significantly confer protection against dmpment and progression of many chronic patholdgliseases
including cancer, diabetes, cardio-vascular problamd aging via their antioxidant activity [40] gnflavonoid,
phenolic compounds are the major contributors ® dhtioxidant activities of plants [41]. EHAR shalvéhe
presence of flavonoid and phenolics according ¢oHRTLC and HPLC data shown in Fig. 2 and Fig. 3.

CONCLUSION

In conclusion, the results of the present studywstbthat the crude ethanolic extract of EHABntains high
amount of phenolics and flavonoids which is alsovat by HPTLC and HPLC analysis. A positive and #igant
correlation existed between antioxidant activityd dotal phenolics. Subsequently, it showed a goaibedant
activity and might be an alternate to synthetidgadants available in the market. The highestaddiant activity
was observed at a concentration of 9 pg/ml anddZthluwhich is significant for the entire free raglicscavenging
assays, thus this concentration range might begtimal dose foin vitro study. The present study suggests that the
ethanolic extract of root dfi. aromaticamight be a potential source of natural antioxid&tgnce, its beneficial
effect on animal and human health may be derivedhfits antioxidant properties to afford protectiagainst
various diseases as mentioned above. We have faigndicant anti inflammatory and anti ulcer adtvin the
ethanol extract of EHAR in another study which igdits phytoconstituents flavonoid as detectedur present
study. It'sin vivo antioxidant and anti ulcer activity has been itigeded with ethanol extract. Based on these
studies we are now aiming to isolate its activagple and further isolation of pure compound.
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