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ABSTRACT
Plumbago zeylanica (Chitrak) is a useful Indian medicinal plant. Tio®t of

the plant and its constituents are credited witteipibal therapeutic properties. The
isolation and spectral data for new flavonoid 2-42Dihydroxy-phenyl)-3, 6, 8-
trihnydroxy-chromen-4-one from the roots Bfumbago zeylanica were determined
and the antioxidant activity were studied by fradical scavenging and superoxide
radical scavenging assays. The plant roots extaatled significant antioxidant
activity as compared to standard flavonoid (quémeiThe antioxidant activity by
DPPH is 96ug/ml and by NBT is 4.6ug/ml which gratban that of standard
(Quercetin) 45 pg/ml by DPPH and 10pg/ml by NBTagssThe phytochemical
investigation showed presence of flavonoids, tasyaimd saponins. The total phenolic
and total flavonoid content was found to be 260&4fd 45.5+5.2 mg of GAE/g and
CE/g respectively.
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INTRODUCTION

Plumbago zeylanica (FamilyPlumbaginaceae) mainly called as “Chitrak”
(Nquyen, et al., 2006¥ a valuable Indian medicinal plant widely usedraatments
of piles, diarrhea, leprosy and anasarca (Anonym&@89). Roots of plant have
potential therapeutic properties like anti-anthroge carditoxic, hepatoprotective,
neuroprotective, anti-atherogenic, cardiotonic, ateprotective and neuroprotective
properties (Tilak, et al., 2004)t is has been also reported that the plant have
anticancer, antibacterial, antifungal and antitup@perties (Kavimani, et al., 1996).
The leaves and roots d®.zeylanica contains an alkaloid called plumbagin (2-
methoxy-5hydroxy-1, 4-napthoquinone), which extyns a strong irritant but a
powerful germicide; stimulates muscular tissue mmaker doses and paralyzes in
larger ones; stimulates the contraction of the miasctissues of the heart and
intestines; stimulates the secretion of sweat,euand bile; and also has a stimulant
action on the nervous system (Chopra, et al., 19@yiously isolated constituents
from P. zeylanica are Plumbagin, isoshinanolone, plumbagic acida-sgbsterol, 4-
hydroxy benzaldehyde, Trans cinnamic acid, vanildcid, 2, 5-dimethyl-7-
hydroxychromone, indole-3-carboxaldehyde (Zhan@l.e2003). The plant has great
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potential for various diseases and disorders aloitg great antioxidant activity.
Nobody has not been discovered the plant compowhas are responsible for these
activities mainly flavonoids. In this study we haagtempted to investigate the
antioxidant activity and the chemical compoundsmniyaflavonoids present in root
extract.

MATERIALS AND METHODS
Plant material: Roots of Plumbago zeylanica were collected during the period of
August to September from local forest of Nandediidn It was identified by Dr.
S.N.Shinde Department of Botany, R.S.M.Latur andgodéed in department
(Voucher No SRT/BT/P/SN/ 101).
Chemicals: All chemicals like DPPH (1, 1-Diphenyl-2-picrylhyaityl), ABTS (2, 2-
azinobis-3-ethyl benzothiazoline-6-sulfonic acidardmonium salt), N&DTA,
nitroblue tetrazolium chloride (NBT), hypoxanthinganthine oxidase, Catechin,
Quercetin, EDTA (Ethylene diamine tetra acetic gdiblin-ciocalteu reagent, Ferric
chloride, Acetylsalicylic acid, Methanol were puasied from Hi-Media Laboratories
Ltd. Mumbai, India and Sigma - Aldrich Chemical®,@.S.A. All chemicals were
of AR grade and used without further purificatiarlass stated otherwise.
DPPH radical scavenging assay: In this method the stock solution 1 mg/L for root
extract was prepared by using ethanol. The scangragitivity of the root extract was
measured using the stable radical DPPH, accordinthis method. Briefly, each
sample of stock solution of 100 pL (0.06-1mg/mkthanol) was added to 1.5 mL of
0.1 mM ethanol solution of DPPH. The mixture wask&n vigorously and the
absorbance was monitored at 515 nm after 45 minaefbation, when the reaction
reached a steady state Quercetin was used asnafecempound. The inhibition
percentage (%) of radical scavenging activity wakudated by using following

formula (Burda and Oleszek., 2001).

% Inhibition = [A ¢ (0) — A (t) / Ac (0)] X 100
Where A (0) is the absorbance of control at t = 0 min Apdt) is the absorbance of antioxidant at t =
1 h. All measurement were done in triplicate

NBT assay: In this method 20 pl of 15 mM NADTA in buffer (50 mM
KH,POy/KOH, pH 7.4), 50 ul of the 0.6 mM nitroblue tetodimm chloride (NBT) in
buffer, 30 pl of 3 mM hypoxanthine in 50 mM KOH ub the root extract in 96-well
microplates. The reaction was started by adding|5ff xanthine oxidase in buffer (1
unit in 10 ml buffer) to the mixture. The reactionxture was incubated at ambient
temperature, and the absorbance at 570 nm wasrdesel every 1 min up to 8 min
using ELISA reader. Quercetins, well-known anti@xits, were used as positive
controls. Three replicates were made for eachs@siple and the percent inhibition

was calculated by using the following formula (Stpdrzen Chang., 2001).
% Inhibition = [(rate of control reaction-rate of sample reaction)]/rate of control reaction)] x 100

Determination of total phenolics: The determination of total phenolics based on
Folin-Ciocalteu reagent assay (Singleton and Ro4865). An aliquot (1ml) of
extracts and standard solution of Gallic acid (¥@9/ml) was added to 25 ml
volumetric flask, containing 9 ml distilled watéfhe distilled water it self used as
blank. One ml of Folin-Ciocalteu reagent was adiethe mixture and shaken. After
5 min, 10 ml of 7 % N#Os solution was added to the mixture. The solutiors wa
diluted to volume (25 ml) with distilled water amixed. After incubation for 90 min
at room temperature, the absorbance against peepaaigent blank was determined at
750 nm with an UV-Vis Spectrophotometer. The tgdalenolic content of root
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extracts expressed as mg Gallic acid equivalenSE)300 G fresh weights. All
samples were analyzed in triplicates.
Determination total flavonoids: Total flavonoid content was measured by the
aluminum chloride colorimetric assay (Zhishen, let #999). An aliquot (1 ml) of
extracts and standard solution of catechin (100nt)gias added to 10 ml volumetric
flask containing 4 ml of distilled water. To this30ml 5 % NaNQ were added. After
5 min, 0.3 ml 10 % AIGlwas added. Then after 1 min, 2ml of 1 M NaOH wddeal
and the total volume was made up to 10 ml withiltigt water. The solution was
mixed well and the absorbance was measured agaiegared reagent blank at 510
nm. Total flavonoid content of root extracts exgesk as mg catechin equivalents
(CE)/100 G fresh weights. All samples were analyinadiplicates.
Isolation of flavonoids and structural elucidation: The UV and IR spectra were
recorded on UV-Schimadzu and Schimadzu Japan spéctiometers respectively.
H- and**C-NMR spectrum was recorded at 400 MHz and 100 Mefgpectively, on
a Bruker AM-400 spectrophotometer. TLC was perfornoedpercolated silica gel
plates: the detection was done at 254 nm and &y with ferric sulphate reagent.
Silica gel (E-Merck, 230-400 mesh) was used foruecol chromatography
(Hammami, et al., 2004).

RESULTS
The compound isolated and reported first time filelnmbago zeylanica root extract
is 2-(2, 4-Dihydroxy-phenyl)-3, 6, 8-trihnydroxy-admen-4-one (yield: 0.082% on dry
weight).

OH O

2-(2, 4-Dihydroxy-phenyl)-3, 6, 8-trihydroxy-chromd-one having Mp 312-312C,
CisH1007 ; IR (Kbr) Vmax =3431, 2926, 2854, 1745, 1612, 10821, 721cnrt H-
NMR: (DMSO-d6):6 12.321-12.012 (s, 5H, Ar-OH), 7.7432 (s, 1H, Ar-QRA.6104
(d, 1H, Ar-H), 6.9277(d, 1H, Ar-H), 6.4170 (s, 1Ak-H), 6.4044 (s, 1H, Ar-H).
DISCUSSION
The previous study revealed thelumbago zeylanica contains the bioactive
compounds like Chitranone, Difuranonaphthoguinones, Plumbagin and j-Stosterol
(Lie-Chwen Lin, et al., 2003, A.T. Nguyena, et 2D04, Akella V B, et al.,1976).The
ICso value (the concentration required to inhibit radlidormation by 50%) of
Plumbago zeylanica root extract by DPPH assay is 96 pug/ml. They Malue of root
extract is less than that of thes§alue ofstandard (quercetin 45 pg/ml). While the
ICso value of superoxide radical scavenging activityags (NBT Assay) value is 4.6

pa/ml which is greater than standard (quercetipd@nl) (table 1).
Table-1: Antioxidant activities of the ethanolic exract of Plumbago zeylanica root extract.

Materials Free radical scavenging activity | Superoxide radical scavenging activity
IC s ICso
Root extract 96 pg/ml (N=5) 4.6 pug/ml (N=5)
Quercetin 45 pg/ml (N=5) 10 pg/ml (N=5)

¢ Values are expressed in meanS.D
»  ®Total Phenolic content is expressed as Gallic aqgidvalent (mg of GAE/g).
«  PTotal flavonoids are expressed as mg of total fimit content /g of samples based on quercetineasiatd
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The total phenolic content dflumbago zyleynica root extract is 260+48.0 mg/gm
where as the total flavonoid content is 45.5+5abl@ 2) which may indicate that the
antioxidant activity is due to this flavonoids apldenolic compounds present in root
of Plumbago zeylanica. The results agree with the previous study cariedilak , et al.,
2004, Burda and Oleszek., 2001.

Table-2: Total phenolic content of the ethanolicract of Plumbago zeylanica root extract.
Material Total phenolic content? Total flavonoids”
Root extract 260+48.0 (N=10) 45.5+5.2(N=10)
Details are same as in table-1

Acknowledgements: Authors are thankful to Director School of Life &cces, for providing all
necessary facilities during this research work d@C-India for awarding Junior and Senior Research
Fellowship to Mr. Shivraj Hariram Nile under RafBandhi National Fellowship for Doctorial research
vide letterNo.F.14-2/2006 (SA-111) dated. 11 Dec 2006.

REFERENCES

NguyenaA.T., Malonne, H., Duez, P., Vanhaelen-Fastre, R., Valema M., Fontaine, J.,
(2004): Cytotoxic constituents froRlumbago zeylanica. Fitoterapia, 75:500-504.

Akella, V.B., Sankaram, Adapa., Srinivasarao andb@chan S.S., (1976): Chitranone- a
new binaphthaquinone from plumbago zeylanRtgtochemistry,15: 237-238.

Anonymous., (1989): In: The Wealth of India: A Dastary of Indian Raw Materials and
industrial ProductsCIR New Delhi India, 2:163-164.

Burda, S., Oleszek, W., (2001): Antioxidant andiradical activity of flavonoidsJ. Agric
Food Chem., 49:2774-2779.

Chopra, R.N., Nayar, S.L., Chopra, I.C., (1996)0s5hry of Indian medicinal plants,
NISCOM Publishers New Delhi, 55-60.

Hammami, S., Ben J, H., Bergaoui, A., Ciavattadimino, G ., Mighri, Z., (2004): Isolation
and Structure Elucidation of a Flavanone, a Flaman@lycoside and Vomifoliol
from Echiochilon Fruticosum Growing in TunisiaMolecules., 9: 602-608.

Kavimani, S., llango, R., Madheswaran, M., JayaBarGupta, M., Majumdar, U.K., (1996):
Antitumor activity of plumbagin against dalton’scai lymphoma.ind. J. Pharm.
ci., 58: 194-196.

Lie-Chwen, Lin., Ling-Ling, Yang., Cheng-Jen, Ch@003): Cytotoxic naphthoquinones
and plumbagic acid glucosides frdPtumbago zeylanica. Phytochemistry, 62:619-
622.

Shang-Tzen, Chang., Jyh-Horng ,Wu., Sheng-Yang, g//aRei-Ling, Kang., Ning-Sun
Yang., Lie-Fen, Shyur., (2001): Antioxidant Activitof Extracts fromAcacia
confusa Bark and Heartwoad. Agric Food Chem., 49: 3420-3424.

Singleton, V. L., Rossi, J. A., (1965): Colorimet¥ total phenolics with phosphomolybdic
phosphotungstic acid reagens J. Enolo.Viticul., 16:144-158.

Tilak, J.C., Adhikari, S., Devasagayam, T. 2004): Antioxidant properties d?lumbago
zeylanica, an Indian medicinal plant and its active ingraetigplumbagin,Redox
Rep., 9: 219-227.

Zhang, Q.R., Mei, Z.N., Yang, G.Z., Xiao, Y.X., (0: Chemical constituents from aerial
parts ofPlumbago zeylanica Linn. Zhong Yao Cai., 30:558-560.

Zhishen, J., Mengcheng ,T., Jianming, W., (1998 @etermination of flavonoid contents in
mulberry and their scavenging effects on superoragicals,Food Chem, 64: 555-
559.

Copyright © 2010, Journal of Natural Products, INDIA, Dr. Sudhanshu Tiwari, All rights reserved
133



