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ABSTRACT

In this study, the antioxidant activity of ethyl acetate and methanolic ex-
tracts of Hedyotis umbellata was evaluated by various antioxidant assays,
including total antioxidant, free radical scavenging, and reducing power
method. The vari ousantioxidant activitieswere compared to standard ascor-
bic acid. Fromtheresullts, it issuggested that the ethyl acetate and methonolic
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extracts of aerial parts of H.umbellata having strong antioxidant activity in
al the tested methods. In addition to the anti oxidant activities of these
extractstheir chemical constituentswere also found. Based ontheresullts, it
is concluded that the antioxidant activities may be due to the presence of

phenolic compounds and flavonoids in the extracts.
© 2008 Trade ScienceInc. - INDIA

1.INTRODUCTION

Oxidativestress, induced by oxygenradicds, isbe-
lieved to beaprimary factor in various degenerative
diseases such as cancer!¥, atherosclerosig?, gastric ul-
cert® and other conditions. Recently, interest hasin-
creased considerably infinding naturally occurring anti-
oxidantsfor useinfoodsor medicina materidstore-
place syntheti c antioxidants, which are being restricted
duetotheir side effects such as carcinogenicity!®.

Inthe search of plantsasasource of antioxidants,
somemedicina plantsand fruitshave been extensively
studied for their antioxidant activity and radical scav-
enginginthelast few decades®. The plantsof thege-
nusHedyotis(Rubiacese) arewiddy digtributedin most
tropical and subtropical countriesand havelong been
extensvely usadinfolk medicinein Indiaand most other

countriesfor thetreatment of abroad spectrum of dis-
ease, such asdiabetes, variousliver diseases, and ex-
pectorant and inthetreatment of asthma”.

This Hedyotis umbellata species are very com-
mon in Tamilnadu, and to our knowledge, this species
hasnot previoudy beeninvestigated chemically & phar-
mecologicaly.

2.EXPERIMENTAL

2.1. Plant material and chemicals

Thefreshaerid partsof theplant (Rubiaceae) was
collected from Tirundvei (digtrict), Tamilnadu, India, in
the month of june 2007, and it was authenticated by
Dr. D. Stephen, Department of Botany, TheAmerican
college, Madurai, Tamilnadu, India. A voucher speci-
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menisdepositedin the department of pharmacognosy,
A.K.College of pharmacy, Tamilnadu India. All the
chemical swere purchased from S.D. Finechemicals
and dl the solvents used wereof A.R grade.

2.2. Preparation of plant extracts

Thecollected aerial partswere cleaned, dried un-
der shadeand pulverized into coarse powder. The pow-
der was defatted with petroleum ether. One part of the
defatted powder was macerated with ethyl acetateand
another part of the defatted powder was macerated
with methanol for 10 days at room temperature, and
filtered. Thefiltratewas concentrated, and evaporated
todryness.

2.3. Phytochemical studies

All theextractswere subjected for phytochemical
study®.
2.4. DPPH radical scavenging activity

Thefreeradica scavenging activity of theextracts,
based on the scavenging activity of thestable 1, 1-diphe-
nyl-2-picrylhydrazyl (DPPH) freeradical, was deter-
mined by the method described by Bracaet dl®. Plant
extract (0.1 ml) was added to 3 ml of 0.004%
methanolic solution of DPPH. Absorbanceat 517 nm
was determined after 30 min, and the percentageinhi-
bition activity wascalculated from [(A -A,)/A ] x 100,
whereA  isthe absorbance of thecontrol and A isthe
absorbance of theextract / standard.

2.5. Determination of total antioxidant capacity

Thetotal antioxidant capacity of theextractswas
evd uated by the phosphomol ybdenum method accord-
ing tothe procedure of Prieto, Pineda, and Aguilar®,
The assay is based on the reduction of Mo (VI1)-Mo
(V) by theextracts and subsequent formation of agreen
phosphate/Mo (V) complex at acid pH. 0.3 ml of ex-
tract was combined with 3ml of reagent solution (0.6
M sulphuricacid, 28 mM sodium phosphateand 4 mM
ammonium molybdate). Thetubescontaining thereac-
tion mixturewereincubated at 95°C for 90 min. Then
the absorbance of the solution was measured at 695
nm using aspectrophotometer. Methanol (0.3 ml) in
theplaceof extract isused astheblank. Thetotal anti-
oxidant capacity isexpressed asthenumber of equiva
lentsof ascorbicacid.
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2.6. Reducing power deter mination

Thereducing power of ethyl acetateand methanalic
extracts were determined according to the method of
Oyaizu*¥. Different amounts of ethyl acetate and
methanolic extracts (50-250ug) in 1ml of methanol
were mixed with phosphate buffer (2.5ml, 0.2mol/L,
pH 6.6) and potassium ferricyanide[K F&(CN) ] (2.5
ml, 1%). The mixture was incubated at 50°C for 20
min. A portion (2.5ml) of trichloroacetic acid (10%)
was added to the mixture, which wasthen centrifuged
(650 x g at room temperature) for 10 min. The upper
layer of solution (2.5ml) wasmixed with distilled water
(2.5ml) and FeCl, (0.5ml, 0.1%), and the absorbance
wasmeasured at 700 nm. Increased absorbance of the
reaction mixtureindicated increased reducing power.

2.7. Satistical analysis

All thevaluesareexpressed asmean+ S.E.M. of
three parallel measurements. Thedatawere analyzed
satisticaly by student’s t-test.

3. RESULTSAND DISCUSSIONS

3.1. Phytochemical study

Both the extractswere subjected for phytochemi-
cal study. Ethyl acetate extracts showed the presence
of phenolic compounds, proteins, amino acidsand fla-
vonoids. Themethanolic extracts showed the presence
of akaloids, glycos des, carbohydratesand flavonoids.

3.2. DPPH radical scavenging activity

DPPH isusually used asareagent to eva uatefree
radical scavenging activity of antioxidants*y. DPPH is
astablefreeradical and acceptsan electron or hydro-
genradica to becomeastablediamagnetic molecul €.
Thereduction cgpability of DPPH radical isdetermined
by the decreasein absorbance at 517 nm induced by
antioxidants. Ascorbic acid isused as standard. The
extractsareableto reducethe stableradica DPPH to
theyell ow-colored diphenylpicryl hydrazine. A 200ug/
ml of ethyl acetate, methanolic and ascorbic acid ex-
hibits 74.58%, 82.46% and 94.30% inhibition respec-
tively. Theexperimentd dataof thisplant reved that dl
theseextractsarelikely to havetheeffect of scavenging
freeradical. Fromthe TABLE 1it’s observed that a
dose-responserdationshipisfound inthe DPPH radi-
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TABLE 1: Scavenging effect of ethyl acetateand methanolic
extractsof aerial partsof Hedyotisumbellataagainst 1, 1-
diphenyl-2-picrylhydrazyl radical

S Concentra- % Inhibition
n6 tions Ascorbic Ethyl acetate Methanalic
(pg/ml) acid extract extract

1 50 61.94+0.001 46.54+0.001 57.32+ 0.002
2. 100  69.48+0.004 58.64+ 0.004 63.44+ 0.001
3. 150 73.21+0.02 65.41+0.03 68.72+ 0.005
4 200 94.30+0.03 74.58+0.01 82.46+ 0.07
5. 250 94.30+0.01 74.58+0.002 82.46+ 0.01

Results are mean + S.E.M.of three parallel measurements
TABLE 2: Total antioxidant capacity of ethyl acetate and
methanolic extractsof aerial partsof Hedyotisumbellata

Total antioxidant capacity

S Extracts Yield equivalent to ascorbic acid
no (%)
mg/g plant extract
1. Ethyl acetate  10.08 26.12+0.146
2. Methanol 14.21 30.46 + 0.109

Results are mean + S.E.M.of three parallel measurements
TABLE 3: Reducing power deter mination of ethyl acetateand
methanolic extractsof aerial partsof Hedyotisumbellata

. Absor bance
nS(;_ Con(CﬁS/trrnellglons Ascqrbic Ethyl acetate Methanolic
acid extract extract
1. 50 0.08+0.033 0.033+0.05 0.022+0.01
2. 100 0.083+0.02 0.0355+0.04 0.023+0.02
3. 150 0.12£0.007  0.04+0.03  0.032+0.001
4, 200 0.224+0.07 0.0455+0.004 0.041+0.003
5. 250 0.246+0.01 0.0625+0.002 0.044+0.01

Results are mean + S.E.M.of three parallel measurements

cd scavenging activity; theactivity increasesasthe con-
centration increased for eech extracts. It hasbeen found
that cysteine, glutathione, ascorbic acid, tocopheral, fla-
vonoids, tannins, and aromatic amines (p-phenylene
diamine p-amino phenal, etc.), reduce and decolorize
DPPH by their hydrogen donating ability!3. Phenolic
compoundsand flavonoidsof the H.umbellata extracts
areprobably involvedinther antiradicd activity.

3.3. Total antioxidant capacity

Theyield (%) of ethyl acetate and methanolic ex-
tracts of H.umbellata and their total antioxidant ca-
pacity aregivenin TABLE 2. Total antioxidant capac-
ity of H.umbellataisexpressed asthe number of equiva
lents of ascorbic acid. The phosphomolybdenum
method was based on the reduction of Mo (VI)-Mo
(V) by theantioxidant compound and theformation of
agreen phosphate Mo (V) complex with amaximal
absorption a 695 nm. Theassay issuccessfully usedto
quantify vitamin Ein seedsand, beingsmpleandinde-
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pendent of other antioxidant measurementscommonly
employed, it was decided to extend itsapplication to
plant extractd9. It isaquantitative one, sincethe anti-
oxidant activity was expressed asthenumber of equiva
lentsof ascorbic acid. Thetotal antioxidant capacity of
methanolic extractsismore, than theethyl acetate ex-
tracts.

3.4. Reducing power deter mination.

TABLE 3 showsthe reductive capability of two
extracts compared to ascorbic acid; it hasbeeninves-
tigated from the Fe**-Fe** transformation in the pres-
ence of extract samplesusing themethod followed by
Oyaizul*¥, Earlier authorshave observed adirect cor-
rel ation between antioxidant activity and reducing power
of certain plant extractg™* . The antioxidant activity
of antioxidants has been attributed by various mecha
nisms, among which some of them are prevention of
chaininitiation, binding of trangtion metal ion cataysts,
decomposition of peroxides, prevention of continued
hydrogen abstraction, reductive capacity and radical
scavenging!’. Liketheantioxidant activity, thereduc-
ing power of ethyl acetate and methanolic extractsin-
creaseswithincreasing volumeof sample.

4. CONCLUSIONS

Theresultsfrom variousfreeradicalsscavenging sys-
temsreved that the Hedyoti sumbellata has significant
anti oxidant activity, which can beattributed dueto the
presenceof variouschemica components. Further sud-
iesarewarranted for theisolation and identification of
individual phenolic and flavonoidscompoundsand so
invivostudiesareneeded for better understanding their
mechanism of action asan antioxidant.
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