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ABSTRACT

Plumbago zeylanica (Chitraka) is a perennial herbs found throughout
India. Theroot is used aslaxative, expectorant, astringent, abortifacient
and dysentery. Plumbago rosea (Lal chitraka) have plumbagin and
napthoquinone which is highly antitumour and anticarcinogenic in ani-
mal studies. Few reportsare available on Plumbago rosea whichisavery
important medicinal plant. In this study we have attempted to investigate
the antioxidant activity and phenol content in the root extract in a com-
parative manner by DPPH and OH- radical scavenging assay. In both the
extracts ethanolic solvent gave maximum crude extract, phenol content
and antioxidant activity. Highest antioxidant activity was demonstrated
in Plumbago rosea (82.34%) in comparison to Plumbago zeylanica
(74.65%) at 200ug/ml in DPPH assay. Similarly in OH" radical assay
ethanolic extract of Plumbago rosea at 200ug/ml demonstrated highest
activity in comparision to Plumbago zeylanica. The total phenolic con-
tent of Plumbago rosea root extract is 235ug/gm in comparison to 204pg/
gm in Plumbago zeylanica which indicates regarding the higher antioxi-
dant activity in Plumbago rosea. The unexplored medicinal plant Plum-
bago rosea need more attention for detailed scientific investigation.
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INTRODUCTION

Inthemodernworld it hasbeen redized the herbal
drugs strengthensthe body system specifically and se-
lectively without side effects. Theimportanceof tradi-
tional herba medicind system hasnow gainedvita im-
portancein devel oped countries. IntheAyurvedic and
Siddhamedicine Plumbago zeylani ca and Plumbago
rosea hasbeen assigned medical propertiesandisused
informulationsfor Ayurvedic medicines(Fgure ). Plum:
bago zeylanica (Family-Plumbaginaceae) mainly caled

as“‘Chitrak™¥ isava uablelndianmedicind plant widely
usedintreatmentsof piles, diarrhea, leprosy and ana-
sarcd?. Rootsof plant have potentia therapeutic prop-
ertieslikeanti-anthrogenic, cardoitonic, hepatoprotective,
neuroprotective®. It ishasbeen aso reported that the
plant haveanticancer, antibacterid, antifungd and antitu-
mor properties®. Theroot, root bark and seedsareused
medicinaly asastimulant, caustic, digestion, antiseptic,
anti-paragitic. Chitrak root helpsimprovedigestion and
it stimulatesthe appetite. Chitrak root isalso an acro-
narcotic poison that can cause an abortion. Theleaves
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androotsof Pzeylanica containsanakaoid caled plum-
bagin (2- methoxy-5hydroxy- 1, 4-napthoquinone), which
externaly isastrongirritant but apowerful germicide;
dimulatesmuscular tissueinsmdler dosesand parayzes
inlarger ones, stimulatesthe contraction of themuscular
tissuesof theheart andintestines, simulatesthesecretion
of swest, urineand bile; and so hasastimulant action
onthenervoussystem®.

Flowers of Plumbago zevianica
ngirgingrgirgt o e ety

Figurel: Flowersof Proseaand P.zeylanica

Theobjectiveof thisinvestigation wasto determine
the antioxidant activity and phenol content in theroot
extract of Plumbago zeylanica and Plumbago rosea
inacomparativemanner by DPPH scavenging and Hy-
droxyl radica assay. Resultsfromthisprdiminary study

will helpto provide abetter understanding of antioxi-
dant propertiesof these plantsand identify plantswith
high antioxidantsfor further investigation and devel op-
ment into pharmaceutical sand neutraceuticals.

MATERIALSAND METHODS

Plant materials

Therootsboth the speciesi.e. Plumbago zeylanica
and Plumbago rosea, were collected from the Me-
dicinal garden of B.J.B Autonomous College,
Bhubaneswar, Odisha (India). The collected roots
cleaned with properly with tap water followed by dis-
tilled water and then dried under sunlight, powdered,
stored in aclosed container for further use.

Chemicalsand reagents

Folin-Ciocalteu reagent (Merck Pvt. Ltd, India),
Sodium chloride (S.D. Fine Chem, India), Sodium
carbonet (Merck Pvt. Ltd, India), Catechol (Himedia
Lab., India), 2, 2-Diphenyle-2-picryl hydrazyl (DPPH)
and Ascorbic acid are obtained from (Himedia L ab.,
India), Thiobarbituricacid (TBA) (HimediaLab., In-
dia), Trichloroaceticacid (TCA) (HimediaLab., In-
dia), EDTA and FeSO,.7H,0O (S.D. Fine Chem, In-
dia), Potassium hydroxide were purchased from
HimediaLab. and Ethanol, M ethanol were obtained
from SD-Fine Chem. Appropriate blanks were used
forindividud assays All solutions, indludingfreshly pre-
pared doubled distilled water. Stock solutions of the
test extracts were prepared in ethanol. Appropriate
blankswereused for individua assays.

Instrumentations

Collection of multi-solvent extract was done by
Soxhlet gpparatus (J.S.GW) with varying temperatures
accordingtotheB.P. of the solvents. Thesampleswere
evaporated through the Rotary vacuum evaporator at
60-100°C according to the B.P. of supplied solvents.
Absorbance spectrophotometery was carried out us-
ing a UV-vis spectrophotometer (EI, model-1371).
Wave ength scans and absorbance measurementswere
in1ml quartz cellsof 1cm path length.

Preparation of crudeextracts
The powdered root material of Plumbago
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zeylanica and Plumbago rosea (each 50 g) was ex-
tracted with Water, Methanol and Ethanol by using
Soxhlet extraction apparatus. Theextract wasfiltered
and concentrated by distilling of the solvent to obtain
thecrudeextract. Then it wasdried by rotary evapora-
tor and stored in deep freezer at -18°C for further study.

Phenolic estimation

Thetotal phenolic content of plant extractswere
determined by using Folin-Ciocal teu Spectrophotomet-
ric method according to the method described by©.
Reading sampleson aUV-Vis Spectrophotometer at
650nm. Resultswere expressed as catechol equiva-
lents(ug/ml).

DPPH freeradical scavenging assay

Theantioxidant activity of theroot extractsof plum-
bago onthebasisof the scavenging activity of thestable
2, 2- diphenyl-2-picrylhydrazyl (DPPH) freeradicd was
determined according to themethod described by with
dight modification. Thefollowing concentrationsof ex-
tracts were prepared 40ig/mL, 80ig/mL, 120ig/mL,
160ig/mL and 200ig/mL. All the solutions were pre-
pared with methanol. 5 ml of each prepared concen-
trationwasmixed with 0.5mL of ImM DPPH solution
inmethanal. Experiment wasdoneintriplicate. Thetest
tubeswereincubated for 30 min. at room temperature
and the absorbance measured at 517nm. Lower the
absorbance of thereaction mixtureindicateshigher free
radical scavenging activity. Ascorbic acid wasused as
astandard and the same concentrationswere prepared
asthetest solutions. Thedifferent in absorbance be-
tween thetest and the control (DPPH in ethanol) was
calculated and expressed as % scavenging of DPPH
radical. The capability to scavengethe DPPH radical
was cd culated by using thefollowing equation.

Scavenging effect (%) = (1-A/Ac) x100
Asistheabsorbance of thesampleat t =0 min.
Acistheabsorbance of the control at t=30 min.

Hydroxyl radical scavenging assay

2-Deoxyriboseisoxidized by OH- radicalsthat
are formed by Fenton reaction and degraded to
mal ondi al dehyde’® which can be detected by reacting
with Thiobarbituric acid (TBA). A reaction mixture
composed of 0.1 ml of 10mM FeSO,.7H,0; 0.1 ml
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of 10mM EDTA, 0.2 ml of 10 mM 2-deoxyribose
and 0.02 ml of sample (Multi-vitamin crude extract)
in 1.38 ml of 0.1 mM phosphate buffer (pH 7.4) was
made. The reaction was started by adding 0.2 ml of
10mM H,0, andincubating at 37 IC for 1 hr. After
incubation, 1 ml each of 2.8 % Trichloroacetic acid
(TCA) solutionand 1 ml of 1 % Thiobarbituric acid
(TBA) solution were added to the reaction mixture,
whichwasthen boiled for 10 min, cooledinice and
its absorbancerecorded at 532 nm. All the analyses
weredoneintriplicatesand averageva uesweretaken.
Inhibition (1%) of deoxyribose degradationin percent
was cdl cul ated by theformula.

(1%)=(A-AJA,) x100

WhereA | is the absorbance of the control reaction
(without test compound) and A, isthe absorbance of
thetest compound.

RESULTSAND DISCUSSION

Therearevariationsintheyiedsof crude extracts
of two plumbago speciesi.e. P.roseaand P. zeylanica
obtained from 3 different solventsi.e. Ethanol, Metha
nol and Water. Theyield of extractsusing Soxhlet ap-
paratusin case of P. rosea were5.50gm, 4.35gm and
3.76gm and in case of P. zeylanica were 5.57gm,
3.65gmand 3.16gm respectively. Thevariationinyield
may be dueto the polarity of the solventsused in the
extraction process(TABLE 1).

TABLE 1: Crudeextractsand phenol content in P.roseaand
P. zeylanica

Solvent Crude Extracts (gm) Phenol content (ug/ml)

used P rosea P.zeylanica P.rosea P.zeylanica
Water 3.76 3.16 126 112
Methanol  4.35 3.65 147 134
Ethanol 5.50 5.57 235 224

It isreported that phenolsareresponsiblefor the
variation intheantioxidant activity of theplant®. They
exhibit antioxidant activity by inactivatinglipid freeradi-
calsor preventing decomposition of hydroperoxides
into freeradical 04, It has been determined that the
antioxidant effect of plant productsismainly dueto
radica scavenging activity of phenolic compoundssuch
asflavonoids, polyphenols, tannins, and phenolicter-
penes*d. There is not much differencein phenolic
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contents between the two plumbago speciesas shown
in (TABLE 1). Themulti-solvent extractsof P. rosea
showed alittlebit higher value of phenol contentin
comparisonto P. zeylanica. Theethanolic fraction of
P. rosea exhibited the highest concentration of total
phenalic content i.e. 235ug/ml followed by methanolic
extract with 147ug/ml and aqueous extract with 126pg/
ml respectively. Likewise sameorder wasseenin case
of P. zeylanica and they are ethanol (224ug/ml),
methanol (134ug/ml) and aqueous (112pg/ml) respec-
tively (TABLE 1). Therelatively low level of total
phenolsin P. zeylanicain comparison to Plumbago
rosea might account for theweak activity observedin
the DPPH radical assay. A positivereationship isob-
served between phenol contents and antioxidants.
Theseresultsindicated that all extractshave anotice-
ableeffect on scavenging thefreeradicals.
Freeradicalsarechemical entitiesthat can exist
separately with one or more unpaired el ectrons. The
propagation of freeradical s can bring about thousands
of reactionsand thus may cause extensivetissue dam-
age. Lipids, proteinsand DNA areall susceptibleto
attack by freeradicas. Antioxidant may offer resstance
against oxidative stress by scavenging the free radi-
ca s34, DPPH scavenging assay isacommonly em-
ployed assay in antioxidant studies of specific com-
pounds or extracts acrossashort time scalé®. High-
est scavenging was observed in DPPH method with
Plumbago rosea root ethanolic extract i.e. 82.34% at

200p.g/ml with an IC_, valueof 0.018mg/ml asopposed
tothelC_, vaueof ascorbic acid 0.008mg/ml, whichis
awell known antioxidant (Figure 2). Theethanolicex-
tract of P. zeylanica showed 74.34% at 120pug/ml with
anlC_, vaueof 0.020mg/ml. TheMethanol and ethanol
has been proven aseffective sol vent to extract phenalic
compounds?®l, In the present study, the values of
ethanolicand methanalic extractswerehigher thanthose
of agueousones. (TABLE 2) expressesasignificant de-
creaseintheconcentration of DPPH radicd (percentage
inhibition) dueto thescavenging ability of al extractsof
thesetwo plants. The scavenging effect of different sol-
vent extractsonthe DPPH radical decreasedintheor-
der Ethanolic>Methanolic>Aqueousand were82.34%,
68.66%, and 63.36% in Plumbago rosea root and
74.34% (120ug/ml), 65.34% and 58.47% in case of
P.zeylanica respectively, at aconcentration of 200ug/
ml. Among solventsused inthisstudy ethanol hasshowed
thebest effectivenessin extracting phenolic components.
Ethandl ispreferredfor theextraction of antioxidant com-
poundsmainly becauseitslowerstoxicity!'”.
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Figure2:1C, Valuesof Proseaand P.zeylanica

TABLE 2: DPPH scavenging activity of P.roseaand P. zeylanica

Concentration

Antioxidant activity (DPPH) (%)

of extracts Water M ethanol Ethanol
(ng/ml) P. rosea P.zeylanica P. rosea P. zeylanica P. rosea P. zeylanica
40 52.45+0.02 48.56+0.07 57.84+0.02 54.60+0.05 63.19+0.05 60.30+0.05
80 54.63+0.10 51.50+0.09 62.88+0.10 58.11+0.04 68.43+0.05 65.19+0.05
120 58.33+0.07 54.42+0.03 67.33+0.07 60.43+0.05 72.44+0.01 74.34+0.06
160 61.77+0.02 56.22+0.01 71.23+0.02 63.44+0.11 75.21+0.06 68.43+0.05
200 63.36+0.07 58.47+0.08 68.66+0.07 65.34+0.07 82.34+0.04 71.65+0.06

Amongtheoxygenradicas, hydroxyl radica isone
of themost reactive speciesand induces severe dam-
ageto adjacent biomolecules*®. Formation of ahighly
reactivetissue damaging specieslike hydroxyl radica
iscaused by theinteraction of ironionswith hydrogen
peroxidein biologicd systems™. All of theextracts of
both the plants showed higher activity in DPPH radical
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assay when compared with that of OH- scavenging
assay (Figure 3). In OH- methodswe havea so noticed
similar resultsthat ethanolic extract had higher activity
than methanolic and agueousextractsin both the plants.
The scavenging effectsof different extractson the OH-
radical were 70.34%, 63.34% and 48.47% in case of
P.rosea and 64.65%, 60.66% and 46.36% respec-

A Tudéan Journal



NPAIJ, 7(2) 2011

Gayatri Nahak and Rajani Kanta Sahu 55

tively (TABLE 3). A corrdation between tota phenolic
content and antioxidant activity wasobserved in both
the plants. These observationsindicated acloselink-
age between phenolicsand antioxidant activity. The
phytochemical anaysisof thecrudeextractsindicated
the presence of mg or phytocompounds, including phe-
nolics, akaloids, glycosides, flavonoids, and tannins
which may beresponsiblefor the observed antioxidant
activity. Our resultsfurther support theview that some
traditionally used Indianmedicind plantsarepromising
sourcesof potentia antioxidants. In conclusion, our find-
ingssuggest P.roseaisabetter antioxidant in compari-
sonto Pzeylanica. However, further study will beaimed
at isolating and identifying the substancesresponsible
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for theantioxidant activity of plant extracts, whichmay
befurther exploitedin herba formulations.

B Ethanol
B Methanol
Water

Figure3: DPPH radical OH radical scavengingassay in P.
rosea and P. zeylanica

TABLE 3: Hydroxyl scavenging activity of P.roseaand P. zeylanica

Concentration

Antioxidant activity (OH") (%)

of extracts Water M ethanol Ethanol

(ng/ml) P. rosea P.zeylanica P. rosea P. zeylanica P. rosea P. zeylanica
40 35.56+0.07 28.45+0.02 44.60+0.05 37.84+0.02 48.30+0.05 44 47+0.14
80 39.50+0.09 33.63+0.10 48.11+0.04 42.88+0.10 56.19+0.05 48.18+0.06
120 44.42+0.03 38.33+0.07 53.43+0.05 47.33+0.07 74.34+0.06 54.46+0.06
160 46.22+0.01 44.77+0.02 57.44+0.11 53.23+0.02 69.44+0.01 58.87+0.10
200 48.47+0.08 46.36+0.12 63.34+0.05 60.66+0.07 70.34+0.06 64.65+0.04
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