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ABSTRACT

Drugs derived from plants are gaining new prospects astraditional antibi-
otics are becoming ineffective. This study was to screen the bioactive
phytochemicals of Cyperus pangorei because biological screening of the
plant was very limited and it was recently found to be used as a substitute
to C.rotundus which is known to have many bioactive components. Quan-
titative analysis was by extracting and estimating the compounds by UV
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spectroscopy and other techniques and qualitative analysis was by thin
layer chromatography. Since there was no available literature on the cyto-
toxic effects of the plant, the study also focused on cytotoxicity screening
of the plant extracts. Vero cell lines and human lung carcinoma cell lines
were used for this purpose. C.pangorei possessed several primary and
secondary metabolites and the crude extract was not cytotoxic.
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INTRODUCTION

Cyperaceaeisoneof thelargest monocotyledon-
ousfamilies, cosmopolitanin distribution and compris-
ing over 5000 speciesin 120 generdl. Thissedgefamily
comprisesof perennidsand few annuas. They alemore
or lessgrasslike plantsgeneraly occurring in marshy
and wet aread?. Cyperaceaefindsuse mainly asfood
and fodder. Tuberous rhizomes of C.esculentus are
used asfood and specieslike C.castaneus, C.elatus,
C.haspan, C.iria and C.pilosus are used as fodder
reports Gupta.

Cyperusisoneof theLargest generain Cyperaceae
with 650-700 speciesspread dl over theworld of which
80 speciesoccur inIndia. Severa speciesof Cyperus
possess medicina values. For example, C.articulatus

and C.prolixusareusedin birth control pills, induction
of labor, hallucinogenic preparation and treatment of
epilepsy, C.incompletusisan indigenousmedicinefor
women’s diseases! and C.corymbosus Rotth. isused
asan abortifacient. These propertiesare conferred by
bioactive phytochemicals. Plantshave an dmost limit-
lessability to synthesizethese substances. Most are sec-
ondary metabolitesof which atleast 12,000 have been
isolated. Useful phytochemiclas are phenolics and
polyphenals, quinines, flavones, flavonoids, tannins,
coumarins, terpenoids and essential oils, alkaoids,
lectinsand polypeptides®. They can beanalyzed quan-
titatively and qualitatively.

Cyperuspangorel Rottb. Isaperennia erect herb,
rhizome decumbent, 3-7 mm thick, with brown scales
and light brown roots 0.5-0.7mm thick. The culms of
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C.Pangorei providemateria for mat making. Their rhi-
zomes were found to be used as a substitute for
C.rotundusin Gujarat'®. C.rotunduswas reported to
have been widely used in ethno-medicinein China,
Egypt, Indig, Java, Sudan, Turkey and south-east Asian
countries”®. It isin this context, the present study
focused on biological screening of rhizomeextractsand
essentid oilsof Cyperuspangorel Rotth. Asfar asthe
literature survey could ascertain, there are no reports
onthecytotoxic activitiesof C.pangorei Rottb. though
there are some reports on its medicinal properties.
Hence, the cytotoxic effects of the crude plant extract
wereassayed on Vero cell linesand Human lung carci-
nomacell lines.

MATERIALSAND METHODS

Sour ceof plant material

Cyperus pangorei Rottb. plants were collected
aongwithrhizomesfrom stresmsnear Alwarkurichi in
Tirundvei didrict, Tamilnadu.

Preparation of plant extract

Theprotocolsof Bashir etd., and Erturk et dl.,*%
werefollowed in preparing the plant extracts. Various
alcoholic and ether extractswere prepared. After fil-
tration through doublelayered Mudlin clothand filter
paper the solvents were evaporated to dryness. The
dried residueswere weighed and used to prepare ex-
tractspf different concentrationsin 50% a cohol. The
extractswerestored at 4°C for further bioassays.

Solvent extr action of essential oils

Therhizome (10g) wasair dried and extracted in
100ml hexane, filtered using filter paper and evapo-
rated to dryness at 40°C to obtain a concentrate. It
wasdissolved in ethanol and evaporated to get an ab-
solute. Theabsolutewith essentid oil wasweighed and
dissolved in 50% ethanol, stored at 4°C for further as-

says.
Quantitativeanalysisof phyto active components
1. Primary metabolites

Estimation of starch according to the procedure of
Sadasivam and Manickam™ and cdllulosg, totd soluble
sugars and proteins according to Mahadevan'? was
done. RNA and DNA wasthen estimated?. Thiswas

followed by DNA analysisfor which DNA wasfirst
isolated. It wasthen observed on Agarosegel stained
with ethidium bromide. For the spectrometric analysis,
theisolated DNA wasdiluted with TrisEDTA (TE) buffer
and theabsorbancewas measured at 260nm. Thecon-
centration of DNA in ug/ml wascal culated using the
formulaOptica Dengty (OD) vaue x 50ug/ml x dilu-
tionfactor.

2. Secondary metabolites

Phenolicsand bound phenolswerefirs estimated™.
Quinoneswere estimated by the reduction method. For
estimating saponins, 0.5g of thesamplewasrefluxedin
0.3ml of methanol for 2 hours. The methanol extract
wastreated with 1.5 ml hydrochloricacid (HCL) and
re-extracted twicein water. It wasdried under anhy-
drous Sodium sulfate (Na,So,). Theweight of the ex-
tract was cal cul ated asthe percentage of the sample.
Proanthocyani din method and Vanillin HCL method
were employed to measure condensed tanninsand the
Radid diffus onmethodfor tannicacid.

Qualitativeanalysisof phyto active compounds

Thinlayer chromatography (TLC) of phenolsand
phenolic acids and TLC of anthocyanins to detect
anthocannins, chal cones, aurones, flavanols, flavones
and biflavonylswasperformed. According to Wilson*3,
TLC of alkaloidswas done. Finally was the two-di-
mengond TLC of hydrocinnamic acidsand flavanoids.

Cytotoxicity screening

Cytotoxicity screening wasdoneusing Vero (Nor-
mal African Green monkey kidney cdll line) and A-549
(Humanlung carcinomacell line). Thecytotoxic prop-
erty of the plant extract was confirmed by determina
tion of mitochondrid synthesisby Microculture Tetra-
zolium (MTT) assay and total cell protein content by
Sulphorhodamine B (SRB) assay respectively.

RESULTSAND DISCUSSION

Propertiesof rhizomes

Therhizomeof Cyperuspangorel wasbrownand
scay with dight sweet and sour tasteand aromatic odor.

Rhizomeextr act

Crude extractswere obtained from therhizomes.
They appeared reddish brown when extracted with
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TABLE 1: Egtimation of primary metabolitesin rhizomesof
C.pangorei

Primary Concentration

metabolites (mg/ gwt.) Per centage (%)
Total Sugars 650 65
Starch 720 72
Cellulose 130 13
Glucose 800 80
Protein 600 60
DNA 9.8 0.98
RNA 55 0.55

TABLE 2: Estimation of secondary metabolitesin rhizomes
of C.pangorei

Secondary metabolites  Concentration Percentage

Phenols (mg/ g wt.) 92.0 9.2
Bound Phenols (mg/ g wt.) 46.4 4.6
Quinones (mg/ g wt.) 53.3 54
Saponins (mg/ g wt.) 28.2 2.8
Condensed Tannins(mg/ ml) 18 -
Proanthocyanidins(mg/ ml) 36

Tannic Acid (mg/ ml) 8

methanol/ ethanol and brownwith petroleum ether/ethyl
acetate. Theessential oil prepared by solvent extrac-
tion was brownish yellow with characteristic aromatic
odor.

Primary metabolites

Therhizomewas examined for primary metabo-
lites. Onegram freshweight of therhizomehad 65% of
total solublesugars, 72% of starch, 13% cdlulose, 80%
glucose, 60% proteins, 0.98% of DNA and 0.55%
RNA (TABLE 1). The plant genomic DNA wasiso-
lated from therhizome. Clear fluorescent bandswere
observed on Agarose gel stained with ethidium bro-
mide. Themolecular weight of the band was 21.1 kb
approximately when compared with amarker (A Hind
[11, EcoRlI doubledigest). The concentration of theiso-
lated genomic DNA was 23.2ug/ g of thetissue.

High concentration of primary metabolites like
polysaccharidesintherhizomeact ashiologicaly ac-
tive agentd*4. Monosaccharidelike glucoseinhibited
pathogenic bacteria, acting asana ogueto substrate®.
A high concentration of total solublesugarsand glu-
cose causeosmoticimbaance by rupturing cell wal of
microorganisms. Polypeptides have a so been reported
to have antimicrobial activity. Ibrahim et a.,™ have
reported that proteinsand polysaccharides of certain
plantsremarkably reduce the number of viable Ehrlich
Ascites tumor cells, as well asthe DNA, RNA and
proteinsynthesisincdls.
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Secondary metabolites
1. Quantitativeanalysis

Plant secondary metaboliteslike phenols (9.2%),
bound phenols (4.64%), quinones(5.4%), saponins
(2.8%), condensed tannins (18mg/ml), proantho
cyanidins (36 mg/ml) and tannic acid (9mg/mg) were
present infresh rhizomesand rhizomeextracts. M axi-
mum tannic acidswere extracted in case of methanolic
and ethanolic extractsthan petroleum ether and ethyl
acetateextracts(TABLE 2).

Phenol sand bound phenol saretoxic to microor-
ganismg®. They damagemembranes, inhibit enzymes,
deprivesubstrate and disrupt biochemica processed?®l.
Phenolicsthat are congtitutively present in plantsand
that are believed to confer diseaseresistanceinclude
simple compounds such as hydroxystilbenes,
isoflavanoids, flavones and hordatines. Phenolic com-
pounds possessing acarbon sidechain a alower level
of oxidation and containing no oxygen areclassified as
essentid oilsand arecited asantimicrobial . Essentialy,
al phenolicsareantibiotic.

Quinonesareresponsiblefor the browning reac-
tionin cut or injured fruitsand vegetables. They arean
intermedi ateintheme anin synthesispathway in human
skin. Theindividual redox potential of a particular
quinone- hydro quinonepair playsanimportant rolein
many biological systems. In addition to providing a
source of stablefreeradicals, they are known to com-
plex irreversibly with nucleophilic amino acidsin pro-
teinsoftenleadingtoinactivation of proteinsand lossof
function. For thisreason quinone antimicrobial effects
aregreat. Vitamin K, acomplex naphthaquinoneis
knownfor itsanti-hemorrhagic activity and oxidationin
bodly tissues.

Many human physiologica activitiessuch assimu-
lation of phagocytic cells, host mediated tumor activity
and awide range of anti-infectiveactions, have been
assigned to tannins. Condensed tannins, proantho
cyanidins, hydrolysabletanninsand quinonesaregen-
erally protein poisons remarks Cowan®.

Saponinsmight contributeto antimicrobid activity
by altering the permesbility of cell membranesand by
interacting non-specificaly with proteinsand exerting
generd toxicity!'d. Animal studieshavedemonstrated
that tannic acid exhibits anti-carcinogenic activity in
chemically induced cancers. Recently it hasbeen re-
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TABLE 3: Thinlayer chromatography to screen for second-
ary metabolitesof C.pangorei

Onedimensional Two
Components dimensional Rf value
TLC
TLC
Flavanoids Red band 0.32
Alkaloids UV fluorescence 0.73
Phenols and
phenolic acids Blue spots 0.95
Hydrocinnamic UV blue
) 0.05
acid fluorescence
Anthocyanins Y ellow spots 0.35
Chal cones and Red coloured spots 0.38
aurones
Flavanols UV bright yellow 0.33
fluorescence
Flavones UV yellow green 0.24
fluorescence
Biflavonyls  Dull brown spots 0.13

TABLE 4 : Cytotoxic assay of crude rhizome extracts of
C.pangorei
Deter mination of CTC 55in Vero cell line

Assay MTT assay SRB assay Average CTCs,
Alcoholic extract
of C.pangorei 973.48ug 898279  935.87ug

Deter mination of CTCsg, in human lung car cinoma cell line

Assay MTT assay SRB assay Average CT Cs
Alcoholic extract
of C.pangorei 973.48ng  >1000pg 986.74ug

ported that tannic acid and ester-bond containing green
tea polyphenols are potent proteosomeinhibitorsin
vitroand invivo*, Coumarinsare antithrombic, anti-
inflammeatory, vasodilatory and antimicrobid activities.

2. Qualitativeanalysis

The presence of other secondary metaboliteslike
flavonoids, alkaloids, phenols and phenolic acids,
hydrocinnamic acids, anthocyanins, cha cones, aurones,
flavonols, flavonesand biflavonylswereanayzed using
onedimensiond andtwodimensiona TLC(TABLE 3).
Thinlayer chromatography isthe easiest and cheapest.
Advanced techniques such as Gas Chromatography
(GC) and High Performance Liquid Chromatography
(HPLC) can be carried out for the detection of un-
known compoundsin the sample. HPL C coupled with
UV photodiode array detector (LC/ UV) has been
widdy used for theanalysis of crude plant extracts.

Flavanoids were detected by the presence of red
bands and phenolsand phenolic acidswith blue spot.
Green fluorescenceindicated alkaloidsand bright blue
fluorescent spot showed hydrocinnamic acid. Antho-
cyaninsweredetected by the presence of yellow spots,
cha cones and aurones by red spots, flavonol sby bright

yellow fluorescenceand flavonesby yellow greenfluo-
rescence and biflavonylsby brown spotsrespectively.
TheRf valueswere0.32, 0.73, 0.95, 0.05, 0.35, 0.38,
0.33,0.24 and 0.13 respectively.

Flavonoids have been documented to be effective
againgt HIV and avariety of other microorganisms. The
rhizomes of C.escul entus have considerableamounts
of water-solubleflavonoid glycos des, which areanti-
oxidantswith anti cancer propertieswhich could possi-
bly contribute to reducing oxidative damagecellsand
tissuesasisthe case of HIV. The enhanced antimicro-
bia activity of flavonoidsand flavonolsisdueto their
bindingintheextracellular and soluble proteinsand
may disrupt microbial cell walls. Alkaoidsarehighly
reectivesubstanceswith biologica activity inlow doses.
They arefoundto haveantimicrobia activities. Their
actionisattributed to their ability to intercalate with
DNA. Previous studieshave shown that hydrocinnamic
acidsareinhibitory to Gram positive bacteria.

Cytotoxicity screening

They crude plant extract exhibited cytotoxic activ-
ity against Vero cdl linesand Human lung cancer cell
linesonly at avery high concentration of 935.87 and
986.7ug/ml respectively (TABLE 4). Thiscan becon-
sdered negligible. Thislack of cytotoxicity of thecrude
extract, though antitumor propertieshave been reported
incaseof C.rotundusand C.esculentus. Thismight be
attributed to the crude method of preparation of the
extract. Antitumor propertiesof Cyperusspecieshave
been reported only in case of abdominal and cervical
cancers, whichismainly by theHuman PapilomaVirus.
So theactivity might beagainst thevirusand not tothe
cdlls. Lack of cytotoxicity isbeneficia inmaking crude
preparations used as drugsin Ayurveda and Siddha.
Currently, applied radiation therapy and other standard
chemotherapeutic drugskill sometumor cellsthrough
induction of gpoptoss. Unfortunately, amg ority of hu-
man cancersareres stant to thesetherapies. Thus, plant
derivativeshave great potential to bedevelopedinto
anticancer drugs because of their multiple mechanisms
and low sideeffects.

CONCLUSION

To concludewith, this study hasthus established
the presence of bioactive componentsintherhizomes



RRBS, 2(1) June 2008

J.Fathima Benazr et al. 87

of Cyperuspangore and the non-cytotoxic properties
of the crude extract. Further investigationsare recom-
mended to incorporate the useful and harmless
C.pangorei into the modern health care system. Fur-
ther, the attempt to isolate DNA from the hard recal ci-
trant rhizomeswill find usein studying the genesin-
volved in express ng these phyto active components. It
would asoform apreliminary basefor drug discovery
andformulation of new drugsthrough geneticaterations
anddoning.

—=> Regulor Paper
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