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ABSTRACT

Tridax procumbensLinn. is a weed found throughout India. It is reedr to be composed of useful
phytochemicals for medicinal purpose. In the prestudy, preliminary phytochemical screeningTofprocumbenstem,
leaf and callus cultures were carried out. UsingCTiiresence of two Sterols like -sitosterol, stigmasterol and three
flavonoids viz., Kaempferol, Quercetin and Luteplimere identified. They were evaluated by theirocoRF value,
TLC behavior, melting point, and IR spectral stedi@uantitative analysis revealed the presence8& Bg/g.dw of total
sterols, and 3.51 mg/gdw of total flavonoids. GC-kt&lysis detected the presence of 33 useful congsoun the leaf
extract highest peak area (%) 14.65, was obtairyedthyl oleate and the lowest peak area (%) 0.4 el#ained by
9-Octadecenamide. Whereas, in stem extract theesigieak area (%) 14.24 was obtained by Tetraceraad the lowest
peak area (%) 0.49 was obtained by 2, 8-Dimeth{@;28, 12-Trimethyltridecyl)-6-CH. The total ion rdmatogram
showing the peak identities of the compounds haenlidentified using NIST library in the plant sjgsc The presence of

various bioactive compounds justifies the use if phant in the modern system of health care fweting a novel drug.
KEYWORDS: Tridax procumbensTLC, GC-MS, Flavonoids, Sterols
INTRODUCTION

Plants are predominant part of our everyday ditir tingredients and nutritional values have bedrreively
studied for decades. Higher plants apart from tsemtial primary metabolites (e.g. carbohydratiesld, protein and
amino acids) also synthesize a wide variety of towlecular weight compounds that is, the secondatabolites. Plant
secondary metabolites can be defined as compotimatshave no specific role in the maintenance ofdamental life
processes in the plants but they do have an imporale in the interaction of the plants with iteveonment
(Sirikantaramaset al., 2008). Secondary metabolites play a major rolghm adaptation of plants to the changing

environment and in overcoming stress constraints.

Secondary metabolites are the basic source foestablishment of pharmaceutical industry, food fuyrees,
growth and morphological differentiation of cell8¢gll, 2001, Vanisree and Hsin-sheng, 2004). Sommorstary
compounds produced in plants are important to ptdteese plants against microorganism and othart @pecies for
ecological habits. (Stojakowsk and Kisiel, 1999séntial class of secondary compounds include argemds (aliphatic,
aromatic and heteroaromatic), phenolic compouniisp{e phenols and their products, phenol glycosigé&nol acids,

phenylnpropanoids, coumarins, xanthones, flavongjidbrellins, triterpenes, carotenoids, polytegmnsaponins (steroid

| Impact Factor (JCC): 1.8207 - This article can be denloaded from www.impactjournals.us |




| 10 Ankita Jain, D.V Rao, V. L. Sirisha & Amita Jain |

saponins, triterpenoid saponins), alkaloids aneérmlttitrogenous compounds (amines, cyanogenic lid¢sjs(Mulabagal
et al., 2004; Cervia et al., 2009; Thilagavathalet2010;Savitharamma et al.,2011).

Tridax procumbend.. belonging to family Asteraceae is a common rmiedi herb used by ethno-medical
practitioners. It is well known as a widespread dvaed pest plant. It is native to tropical Ametied it has been spread to
tropical, subtropical and mid temperate regions ldwide. The plant is a procumbent herb and is \élfer its
pharmaceutical properties. (Sahoo and Chand, 18983s been found to possess significant medignaperties against
stomach ache, diarrhea, dysentery, blood presswaleria, bronchial catarrh, wound healing, heada&tbelt also prevents
hair fall and check hemorrhage from bruises and ¢ali et al., 2001). Its flowers and leaves possesecticidal,
antiseptic, and parasiticidal properties ( Sahod @hand ,1998), ( Pathak et al., 1991). The plést ahows various
pharmacological activities like Anti hepatotoxicpthinflammatory, Immunomodulatory, Analgesic, Adiibetic, & Anti-
oxidant, and significant depressant action on ratipn ( Ravikumar et al., 2005), (Vyas et al., 200 Bhagwat et al.,
2008), (Redipalli,2008), ( Diwan et al, 1989), (]a2006). The plant has been reported extensivelgraimicrobial,
antidiabetic, anti-inlammatory, analgesic and amderous agent (Jain and Jain, 2012). Essentimhdbézules like
catachol, phenolic compounds, steroids, anthrageinflavonoids, terpenoids, saponins, and tanniesewevealed by
gualitative analysis. The studies on plantlax procumbenslso desire development of novel therapeutic ageoin the
various types of compounds with diverse pharmadolpgpperties isolated from it. As there is lotpaftential of this plant
for its pharmacological activity, in the presentdst various secondary metabolites fronprocumbensvere extracted and
characterized both qualitatively and quantitativéioreover identification of essential compoundsnirmethanolic and

benzene extracts of leaf, stem respectivelyl,.gfrocumbendy GC-MS analysis was carried out.
MATERIALS AND METHODS

During the present studisitosterol, stigmasterol, quercetin, kaempferal hrieolin were isolated from leaves,

stem and callus offridax procumbens
Essential Chemicals

(i) Solvents: Hexane, Petroleum ether, benzenerafdrm ethylacetate, acetone, methanol etc. Gpthanolic
HCI (iii) Anhydrous sodium sulphate solution (39%))(Silica gel (G)

Plant Material

(i) Leaves and stem of. procumbenswvere collected from University of Rajasthan, Jaiplihe plant was
taxonomically identified and authenticaté®UBL211384) by herbarium of Rajasthan Universigipdr. (ii) Forin vitro
studies nodal segments as explants were usedtiaténcallusing. Explants presoaked in 0.1% liqdé&tergent for 30
minutes, were washed with running tap water and theaface sterilized with 0.5% (w/v) mercuric clider for 3 min
followed by two or three rinses of sterile distillevater. Murashige and Skoog’s medium (1962) supefged with
various concentrations and combinations of growaimtones were used. Callus was maintained for sintihsoby frequent
sub-culturing at interval of 6 to 8 weeks at 26 2Cl 60% relative humidity and diffused light condits (3000 lux).
Growth Indices (Gl) of tissue was calculated a#26, 8 and10 weeks time intervals. These calksiéis obtained were

separately dried, powdered and used for flavonoéisieroid extraction.
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Extraction of Flavonoids

Different plant parts (leaves, stem) along withlusltissue ofT. procumbensvere air dried and powdered,
separately. Each of these tissues was extractedaely with 80% methanol on water bath (SubrammagidNagarajan,
1969) for 24 h. The methanol soluble fractions wétered, concentrateth vacuoand aqueous fractions were fractioned
by sequential extraction with petroleum ether (Fdig¢thyl ether (Frll) and ethyl acetate (Frlll)pseately. Each step was
repeated thrice for complete extraction. Fractiowak discarded in each case as it contained fatigtance, where as

fraction 1l and fraction Il were concentrated amskd for determining flavonoids.

Fraction Il was further hydrolyzed by refluxingtwi7% sulphuric acid (10 mifgplant material for 2 h), filtered
and filtrate was extracted thrice with ethyl acetall ethyl acetate layers were pooled separatayiralized by distilled
water with repeated washings and concentratecuo.Both fraction Il and Il were taken up in small uate of ethanol

(2-5ml) before chromatographic examination.

Qualitative Analysis

Thin Layer Chromatography (TLC)

Thin glass plates (20 x 20 cm) were coated witit&iel G (250 m thick). The freshly prepared plates were air
dried at room temperature; thereafter these wepeael 00°C for 30 min to activate and then cooled at roomgerature.

The freshly prepared and activated plates were fegseghalysis.

Each of the extracts was co-chromatographed witthemtic flavonoid as a marker (quercetin, luteolin,
kaempferol). These plates were developed in antiglit chromatographic chamber saturated with sdlvaixture
(Benzene: Acetic Acid: Water:: 125:72:3; Wong & ke, 1968). The developed plates were air driedi \asualized
under UV light by exposure to ammonia fumes. Thauttnamf a 100 ml containing concentrated JOHH was held in
contact with each spot for about 5-10 seconds &mtefscent spots corresponding to that of standaackers were
marked. The developed plates were also sprayed5&ttlFeC} 0.1% alcoholic AIC}and kept in J chamber separately.
The colored spots thus developed were noted anBftlvalue of each spot was calculated. Severalrsthalvent systems

such as n-butanol, acetic acid, water (4:1:5)iagrbutanol, acetic acid, water (3:1:1) were déxied.
Identification

The identity of the isolated flavonoids were comiéd by mp, mmp performed in capillaries (Toshniialting
Point Apparatus), IR (Infra-red spectrophotometé&erkin, Elmer 337, Grating Infra-red spectrophottare
UV (Ultraviolet and visible spectrophotometer; Catéiss, VSU-2P spectrophotometer) analysis alonth wheir

respective authentic samples.
Quantification

The isolated flavonoids were estimated by specwotipheter following the method of Mabry et al .,(09.7Stock
solution (1 mgl) of kaempferol, luteolin, quercetin were prepassparately by dissolving authentic compounds in
methanol. Different concentrations ranging fromu2to 160ug of each of the compounds spotted separatelylioa gel
G plates. For each concentration of reference atithetandards separate plates were used and gedelo the same

manner as described earlier. These developed plaes air dried and visualized under UV light. Therescent spots
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were marked and collected along with the absorbamseparate test tubes. Spectroscopy methanoé dfsul) was added
to each test tube, shaken vigorously, centrifugedl supernatants were collected separately. Thenslof each of the
eluate was made up to 10ml by adding methanol.ath ef these samples, 3ml of 0.1 M AJGblution was added again
shaken vigorously and kept at room temperatur@min. Five such replicates were run in each easktheir optical
densities were measured using spectrophotometé@inm for kaempferol and luteolin and at 440 nm daercetin
against blank (10ml of spectroscopic grade methandl3 ml of 0.1 M AIG). The standard curves were plotted between
concentration and their respective average opteakity of each of the compound. The regressiomecsp achieved
followed Beer’s law.

Each of the plant extract sample (ether and etbgtate sample) was dissolved in 5 ml of spectrascgrade
methanol and 0.1 ml was applied on silica gel Gambglates along with standard markers, separatélg. plates were
developed as above and the spots coinciding withdhstandard markers were marked on each plateruwV. Each spot
was collected along with the silica gel, elutedriathanol and test samples were prepared in the sayas described
above. The optical density in each case was redaadd concentration of each sample was computed tise regression

curve of authentic flavonoids samples. The conedioinrs were calculated on mg/g dry weight basis.
Extraction of Steroids

Different plant parts ofl. procumbengleaves, stem and callus tissue) were dried, padjeweighed and
defatted separately in soxhlet apparatus in petnolether for 24 h on a water bath. Each mixture alolyzed with
15% ethanolic HCI (1g/5 ml: w/v) for 4 h by reflurg on water bath (Tomita et al., 1970). Each hycdate was filtered
and filtrate was extracted thrice with ethyl acetathe ethyl acetate fractions of each sample weated and washed
repeatedly with distilled water to neutrality, dtie vacuq reconstituted in chloroform, filtered, dried againd weighed.
Each test sample was replicated thrice. Thin glalates coated with silica gel (25@nthick) were dried at room
temperature, thereafter kept at ¥0Gor 30 min to activate. The freshly preparedwattid plates were used for qualitative

as well as quantitative analysis.
Qualitative Analysis

The crude steroidal extract of each sample was meagiron TLC, along with the reference steroids. Pplaes
were developed in a solvent system of chloroforexame and acetone (23:5:2), air dried and sprayd50% sulphuric
acid (Bennett & Heftmann, 1962) and anisaldehy@geat (composed of 0.5 ml of anisaldehyde, 1 ndowofc. sulphuric
acid and 50 ml of acetic acid) separately and lettel00°C until the characteristics colors develop. The@rféscence
response as well as permanent black zones waglegtcoFhe time required for the initial appearanta oolor reaction,
the initial color in day light and after heatingr f@0 minutes and the color in UV light (360 nm) wacorded.
A combination of other solvent systems such as émmand ethyl acetate (85:15; Heble et al., 1968)acetone and

benzene (1:2; Khanna & Jain, 1973) were also uBete replicates were run and Rf values were catied!

Quantitative Analysis

Preparative thin layer chromatography (PTLC)

PTLC was used to isolate steroids from crude slataxtract on silica gel G plates by using solveixtures of

chloroform, hexane and acetone (23:5:2). The spete marked on TLC by spraying with anisaldeydeeas to one of
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the columns on each plate and spots correspondinipet standard were marked and scrapped sepafabety the
unsprayed plates/column. The PTLC was repeatetiabuut 20 mg of the substance was obtained. Shidn@atograms
were also visualized by spraying a solution of ahium trichloride in conc. HCI (Kadkade et al, 19#hd examined for

mp, mmp and infra —red spectral studies.
Identification

The position of each component of a mixture is dified by calculating the distance travelled by ttmenponent
relative to the distance travelled by the solvditiis is called relative ratio of flow and symbolizby R value of each
component, which can be determined by measuringligtance travelled by each component (solute) theddistance

travelled by the solvent from the origin. ThevRlue is calculated using the formula. (Hebial.,1968).

_ Distance travelled by the solute
Distance travelled by the solvent

f

GC-MS Analysis
Preparation of Sample for GC-MS Study

About 20 g of the leaf and stem was powdered amg weaked in 100 ml methanol and benzene resphctive
was left for 24 h so that alkaloids, flavonoidgpenoids and other constituents if present gebblied. The extract was
filtered using Whatman No.1 filter paper and theidae was removed. It was again filtered througtisa sulphate in

order to remove the traces of moisture.
GC-MS Analysis

The GC-MS analysis of the plant extract was mada QP 2010 plus Shimadzu) instrument under compute
control at 70 eV. About 1ul of the extract was atgal into the GC-MS using a micro syringe and ttenaing were done
for 45 min. As the compounds were separated, thegd from the column and entered a detector whiak capable of
creating an electronic signal whenever a compouasl detected. The greater the concentration inahwle, bigger was
the signal obtained which was then processed lmngpater. The time from when the injection was m@dgial time) to
when elution occurred is referred to as the Ratantiime (RT). While the instrument was run, the pater generated a
graph from the signal called Chromatogram. Eacthefpeaks in the chromatogram represented thelsiggegted when a
compound eluted from the Gas chromatography colintsnthe detector. The X-axis showed the RT andYheaxis
measured the intensity of the signal to quantify tomponent in the sample injected. Before analytiie extract using
oven, the flow rate of the gas used and the elegjum were programmed initially. The temperaturehef oven was
maintained at 106C. Helium gas was used as a carrier as well asummte The flow rate of helium was set to 1ml per
minute. The electron gun of mass detector liberatedtrons having energy of about 70eV. The colemployed here for

the separation of components was Elite 1 (100% tiigh@oly siloxane).

As individual compounds eluted from the Gas chramgeatphic column, they entered the electron iorozati
(mass spectroscopy) detector, where they were baletavith a stream of electrons causing them takbpart into
fragments. The fragments obtained were actuallygethions with a certain mass. The M/Z (Mass/Chargio obtained
was calibrated from the graph obtained, which walted as the Mass spectrum graph which is the fprge of a

molecule.
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RESULTS

In the present study, steroid and flavonoid prdiiée been qualitatively and quantitatively analyireid-vivo and

in-vitro plant samples of. procumbens
Qualitative Analysis by thin Layer Chromatography

In the present study, TLC profiling of the planttrexts in different solvent system confirms thespree of
various phytosterols. Various phytosterols givdtedint Rf values in different solvent system. Thasiation in Rf values
of the phytosterols provide a very important cloaunderstanding of their polarity. The identifigdrsls were evaluated
by their Rf value, TLC behavior, color, melting ppiand IR spectral studies (Table 1).Qualitatimalgsis showed the
presence of two important sterols gsitosterol (Rf- 0.60, mp 135-13T) and stigmasterol (Rf-0.55, mp 131-13G)
(Table 1, Figure 1: A-B). A combination of otherhant systems such as benzene and ethyl acetate5(83eble et al,
1968) and acetone and benzene (1:2; Khanna & 78#8) were also used but solvent system of chlongfthexane and

acetone (23:5:2) was comparatively better thanrctbleent system.

Qualitative analysis of flavonoids showed the pneseof three flavonoids viz., Kaempferol (Rf 0.8townish in
visible light and blackish in UV after spraying 5%&Ck , yellowish in visible light and yellowish green WV after
spraying 5% AIGJ , mp 271°C -273°C), Quercetin (Rf 0.75, brownish in visible lightcablackish in UV after spraying
5% FeC} , yellowish in visible light and yellowish greem WV after spraying 5% AIG] mp 309-313C) and Luteolin (Rf
0.78, brownish in visible light and blackish in Wter spraying 5% Feg| yellowish in visible light and yellowish green
in UV after spraying 5% AIGI, mp 326-329C) (Table 2, Figure 2;A-C).). They were confirmed the basis of their Rf
value, TLC behavior, color, melting point and IRdies (Table 2). The characteristic IR spectrakpegere coinciding
with those of their respective standard refererampounds of luteolin, quercetin and kaempferol antipular samples.
Several others solvent systems such as n-butaseticacid, water (4:1:5), tertiary butanol, acetiid, water (3:1:1) were

also tested, but the solvent system containingdr@nzacetic acid, water (125:72:3) gave bettedtsesu
Quantitative Analysis

The phytochemicals which are present in differemtt of T. procumbensvere determined and quantified by
standard procedures.

On quantification, the total amount of steroid @mtwas found to be higher in unorganized massakus as
compared to stem and leaves. The total conterteadls in all the three tissues together is 5.88guhg and the order of

sterol content in the three tissues is as follows
Callus (2.1£0.35 mg/gdw) > Stem (1.98mg+0.34 mg/geeaves (1.8+0.23mg/gdw) (Table 3).

On Quantification, total flavonoids were found t® maximum in Callus, followed by stem and then ésavihe
total flavonoid content in all three tissues togetis 3.51 mg/gdw and the orede of flavonoid conitethe three tissues is

as follows:

Callus (1.38 mg/gdw) > Stem (1.11 mg/gdw) > Lea®8lmg/gdw) (Table 4).
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GC-MS Results

In the GC-MS analysis, 33 compounds were identiinethe leaf and stem extractsafprocumbensThe typical
concentrations of the major compounds identified3§+MS from leaf and stem extractsTaf procumbensire shown in
Table 5, Table 6. In methanol leaf extractTofprocumbendighest peak (%) 14.65 was obtained by ethyl ele@®T
20.683) and the lowest peak area (%) 0.46 wasrdatdly 9-Octadecenamide (RT 23.119) (Table 5; EiGyr

Whereas, in the benzene extract of stem the highemt area (%) 14.24 was obtained by TetracontBiie (
34.324) and the lowest peak area (%) 0.49 was raditaby 2, 8-Dimethyl-2- (4, 8, 12-Trimethyltridep@-CH (RT
31.208) ( Table 6; Figure 4).The detailed tabutatid the GC-MS analysis of both the plant partsehbgen studied. The
total ion chromatogram (TIC) showing the peak iiterst of the compounds have been identified usit§Nibrary in the

plant species.

The identification of the phytochemical compoundassveonfirmed based on the peak area, retention dimle
molecular formula. The active principles with thBietention time (RT), Molecular formula, Moleculaeight (MW) and
peak area in percentage are presented in Tabledn&&igure 3&4. The first compound identified wiglss retention time
(5.08 min) was 1-Butanol, 3-methyl, format, whersgsalene was the last compound which took longeshtion time
(29.84min) to identify.

DISCUSSIONS

Natural products have been considered subjectiteet@ffective maintenance of good health. It tihested that
about one third of currently marked drugs are egldb natural products (Yet al.,2010). Analysis of various secondary
metabolites byin vivo andin vitro experiments provides a reasonable approach towarderstanding the biochemical
basis of medicinal values of the plant speciesdi8i2004). Biosynthesis of secondary metabolites fintact plants, plant
parts and tissue cultures has gained increasiagtath over the years (Natesh, 2001; MulabagalTsa 2004). Plants
can synthesize different types of secondary meitalsplwhich were subsequently exploited by humangHeir valuable

role in a wide array of applications (Sam and Ba88).

Secondary metabolites carry out a number of pretdunctions in the human body i.e they can bdbst
immune system, protect the body from free radiddlspathogenic germs etc (Chirdchupunseree aranijothin, 2010).
A diet rich in plant food contains a range of setamy metabolites and contributes in protecting blogly against
cardiovascular illnesses and cancer. In recensybaruse of secondary metabolites and their beakdéffects on humans
are being intensively researched. They have widgyaf applications like they act as defense maalyimgainst pest and
pathogens, providing protection against UV radrmatend stress, or acting as attractive volatile ocmmpounds or
pigments (Miyagawa, 2009).

Phytosterols are found in plant foods such as ewsfi seeds, sesame, nuts and soyabeans. Phy®siezol
known to protect against colon cancer and lowerlegterol levels. As the phytosterols are chemicadgntical to
cholesterol, they compete against each other fgpraltion in the body and hence can lower the cherleklevels.
Presence of sterols has been reported from mamyt plaecies such asinum usitatissimum(Herchi et al, 2009);
Chelonopsis albiflorgdChen and Peng, 20090niothalamus laoticugLekphromet al, 2009);Angelica polymorphdLi
et al, 2009);Phlomis umbrosdLiu et al, 2009); andAcanthopanax sessiflor§¥anget al, 2009).
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The free radical scavenging abilities of the stucedty related steroidg-sitosterol ,B-sitosterol glucoside (plant
sterols and sterolins) show powerful skin propsertisy controlling lipid peroxidation (Backhoust al., 2008). Beta-
sitosterol is mainly known and used for its chadest lowering property. Earlier reports on its pighemical studies
showed other health benefits like reducing riskcafficer, easing symptoms of benign prostatic entaegé and by its

antioxidant activity it prevents oxidative dama@eafraet al.,2010).

Stigmasterol is another important constituent and heen isolated from plants. It is mainly invohiadthe
synthesis of hormones like estrogens, progesteromicoids and androgens. In addition to stigmastenany of its
derivatives like, spinasterol, fucosterol, cyasterostigmasterol glucoside, fucosterol epoxidegnssi-4en-3one, 29-
fluorostigmasterol etc. have been isolated and gtermacological aspects have been assessed €Kalir2011). It was
found by Chandler that stigmasterol has significagffect on serum cholesterol comparable with the
antihypercholestrolemic activity @ksitosterol. Stigmasterol, the active constituen€acalia tanguticawas found to be
Cytotoxic toSpodoptera lituracells and its action was more marked in comparteotiie other active constituents of the
plant namely, friedelin and rotenone (Huaigal, 2009).Carthami floscontained stigmasterol which markedly inhibited
the tumour promotion in the two-stage carcinogenegperiments (Kasahaea al, 1994). Chloroform extract dfarkia
speciosawvas orally administered to the alloxan- induceddte rats and it was found to produce a significhpression
in blood glucose levels (Jamaluddihal, 1994). Stigmasterol present in barkBaftea monospermshowed decrease in
hepatic lipid peroxidation and increase in the \étitis of catalase, superoxide dismutase and ¢iigta¢ thereby

suggesting its antioxidant property (Paredal, 2009).

Thorns ofGleditsia sinensisvas investigated for their active constituents #relr antimutagenic activity (Jae-
Chul et al, 2005). Acetone extract &ideritis foetensvas found to contain sterol fractions composedtighsasterol -
sitosterol and campesterol. These fractions weeduated for their anti-inflammatory activity andethwere found to
reduce carrageenan induced paw oedema and aldutéchear oedema induced by 12-O-tetradecanoylpha@tetate
(TPA) after topical application (Antoniet al, 2001). In the present study two valuable stesolsh a$3-sitosterol and
stigma sterol were extracted and upon quantificasleowed a significant amount of these sterolsotal sterols ranging
from 1.8-2.1 mg/gdw were obtained from callus, leafd stem tissues df. procumbengTable. 3). Earlier reports
suggested the presence B$itosterol and stigmasterol imparts an anti-infiaaory response ifi. procumbengGadre

and Gadre, 1993). Similar results were also redart@nother herlnoectochilus roxburghiiHuang et al., 2007)

In vegetables and fruits naturally useful flavormiitke quercetin and kaempferol were ubiquitouskysent, and
their antioxidant effect is highly helpful for humaealth (Wactet al., 2007). Plant derived dietary polyphenols like
quercetin and kaempferol have been extensivelyieddutbr their chemotherapeutic properties includegfioxidant,
anticancer and anti-inflammatory activites (Lamaod Brignale, 2000; Kumaat al.,2014). It has been reported that these
are “natural gifts” for the treatment of human camdvioreover better understanding their structaetivity relationships
will pave way to synthesis analog compounds witpriored stability, bio-availability, specificity ambtency (Chen and
Shi, 2009).

Our results in the present study showed signiflganigh amount of these important flavonoids likeeknpferol
ranged between 0.22-0.43 mg/gdw , quercetin ramgédeen 0.30-0.70 mg/gdw from leaf ,stem and callusires of

T.procembungTable. 4). Earlier reports from. procumbenxtracted quercetin and kaempferol from calluguces.
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They showed effective antimicrobial activity agaistaphylococcus aureuand candida albicans(Jindal and Kumar,
2012). Shah et al (2012) using Reverse phase-HR&& determined the presence of quercetin and kaswipfrom
methanolic extracts of.procumbensvhole plant. Quercetin and Kampferol also founghdésses high antioxidant activity
(Vellosa et al., 2011), anticancer activity (Vishpriya et al, 2011), potential wound healing atyiin Ephorbia hirta
(Bigoniya et al, 2013).

Luteolin is another favorable nutrient from a clagsaturally occurring molecules called bioflavat® Luteolin
neutralizes free radicals such as the hydroxylcaddisuperoxide, and other reactive oxygen speaigish prevent
oxidative damage and may help reduce inflammatiegulate hyperactive immune systems and promotdthlyea
carbohydrate metabolism (Hargs al.,2006). In the present study useful luteolin wasasted from methanolic extracts
of leaf, stem and callus culturesf procumbenswhich upon quantification showed a significarttigh amount ranging
of 0.22-0.43 mg/gdw (Table 4). Presence of 5% Uuteand glucoluteolin have been reported fronprocumbenfiowers
earlier (Verma and Gupta, 1988). Luteolin found have anti-inflammatory, antinociceptive, anticaogenic,
antimutagenic and antiangiogenic properties (Kafrast al., 2007; Hendriks et al., 2004; Block et1898). It shows
strong antiproliferative activity against differeémiman cancer cell lines as in solid malignancies l;ormone dependent
cancer lines e.g. breast, prostate, and thyroideraffPost and Varma, 1992; Ramanthan et al., 1R93;et al, 1994). It is
known from long that many higher plants are majourses of useful secondary metabolites which ared us
agrochemical, pharmaceutical, aroma and flavorstréks. Many useful plants are less explored, hémeeearch for new
plant — derived chemicals should thus be a topripyin present and future efforts towards renewatnservation and
rational utilization of biodiversity (Philipson, 80). GC-MS is one of the best techniques to ideritie constituents of
volatile matter, long chain, branched chain hydrboas, alcohols acids, esters etc. The GC-MS aisabfsC. italica
leaves revealed the presence of seventeen compdphg®chemical constituents) that could contribtite medicinal
quality of the plant. GC-MS analysis of methan@idracts of the leaves and stem extract§.gfrocembun&entified 33
compounds (Table 5, 6). The comparison of masstrspeavith NIST database library gave more than d@etity as
well as a confirmatory compound structure fronrétare. The obtained chemical acquaintance carsée for the further
development of phytomedicines from the plant spedi@rthermore, the presence of fatty acids.iprocumbenshowed
the pharmacological properties of the plant. GC-Mfalysis clearly revealed the presence of saturateldunsaturated
fatty acids, oleic acid, hexadecanoic acid, Octadeir acid, squalene etc. from the leaves and stEms work will help
in the future to identify the compounds, which nieeyused in body products, drugs, pharmaceuticatl@dpeutic values

as well.
CONCLUSIONS

In summary, we conclude that in the present stuglyifecantly high amount of useful sterols lilfesistosterol
and stigmasterol and flavonoids like quercetinnipierol and luteolin, were isolated and characéefizoth quantitatively
and qualitatively. GC- MS analysis was performed #re results revealed the presence of bioactivgpooinds like ethyl
oleate,9-Octadecenamide, Tetracontane, 2,8-Dim&t(#|8,12-trimethyltridecyl)-6-CH. Various satwdt and
unsaturated fatty acids, oleic acid, hexadecamid; &ctadecanoic acid, squalene etc were alsct@etédrom methanolic
and benzene extracts of leaf and stem , respegtivesues of this plant. Hence these results lgl¢adicate that this plant

can be used for the further development of phytaonaes for therapeutic purposes.
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APPENDICES
L ch s*
A. Developed TLC of phytosterols in plant Stem with standard B-sitosterol

B.

Developed TLC of phytosterols in plant parts: L-leaf; C-callus with S-standard ( p-sitosterol
Figure 1: Developed TLC of Phytoserols
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A. Developed TLC of Flavonoids in L- Leaf of Tridax procumbens with
B Developed TLC of Flavonoids in S- Stem of Tridax procumbens with standard Q- Quercetin.
C. Developed TLC of Flavonoids in C- Callus of Tridax procumbens with standard Q- Quercetin.

Figure 2: Developed TLC of Flavonoids

standard Q- Quercetin.
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Table 1: Chromatographic Behavior and Physico-Chengial Characteristics of
Isolated Phyto-Sterols Identified inTridax procumbens

Color After
Isolated R¢ Value Spray or Physical | Melting 1
Compounds Appearance Point (°C) R SpeeiE) Pezie () e

S | S Ss Ry R>
p-Sitosterol 0.89| 0.90| 0.71 PU-BN PK 135-137

3350 (O-H), 2830, 1665 (C=C), 1470,
1300, 1052 (C-0O) and 880
3400 (O-H). 2950, 1750, 1640 (C=Q),
1035 (C-0), 991, 957, 935, 810 and 715
Abbreviations: S, - Hexane : acetone (8 : 2), SBenzene : acetone (2 : 1) -SBenzene : ethyl acetate (3 : 2),-B0%

H,SQ, R:- Anisaldehyde reagent, BN - Brown, PK- Pink, PBurple, BL — Blue, GY — Gray.

Stigmasterol | 0.83| 0.64| 0.65| GY PU 131-133

Table 2: Chromatographic Behavior and Physico-chengial Characteristics of

Isolated Flavonoids identified inTridax procumbens

Ry Valueo Physical-Appearancec: Color-After-SPRAYD d
Isolated: — . . IR Spectral Peaks-
Day- ov- Todineq Ry Rjo Melting -Point-(°C)o| 1 |
Compounds) 81 | %2 | %= | Lightn | Ammonian| Vapor. | Visibles| UVa| Visibles | TUVo VEBr)amts |,
(0-H)(3410cm- |
Kaempferol=| 0.86=| 0.83=| 0.55=| GN-YW=| BT-YW= | YW-BNz BNz BE= YWa YW-GN= 276-278= 1(270,-295.-344-,
1650=
3421,-2965,-1736- =
(lactone).-1510
(furan).-1461,
Luteolin= 0.36= 0.83=| 0.77=| GN-YW= YW YW-BN= TN= BEK=| DL-YW= | YW-GN= 326-325= 1388,-1360,-1274,-
1242,1187,1136,
1028,903,850cm-
iz
3423.1739.-1655- =
Quercetin= 0.78= 0.64=| 0.41=| GN-YW= TWe YW-BN= | BT-GY=| BE=| DL-YW=| YW-GN=| 315-320= (07[1{3)0;6?201;08
(C=C).1088.5

Abbreviations: S, — Benzene : acetic acid : water (125 : 72 : 3)~-Butanol : acetic acid : water (4 : 1 : 5); S
Conc. Hydrochloric acid : acetic acid : water (330 : 10), R — 5% FeC] solution, R— 5% alc. AIC} solution, YW —
Yellow, BK — Black, BN — Brown, BT — Bright, DL &dlDGN — Green, GY — Gray.

Table 3: In Vivo and In vitro Sterols Content (mg/giw) in Tridax Procumbens

Plant part Leaves Stem Callus Total |
Sterols 1.8+0.23 1.9840.34 2.1+0.35 5.88

Table 4: In Vivo and In Vitro Flavonoids Content (mg/gdw) in Tridax procumbens

= Free-Fla ids}(mg/g.-dw)z Bound-Flavoneid(mg/g. -dw)o Total-Flavonoid-(mg/g.-dw)o :
Plant-Partsc| Kaempferol Luteolin| Querceting| Totals| Ka feroly Luteolinn| Quercetino Totalo Ka ferol| Luteolinn| Querceting Totala|
Leaf 0.17= 0.26= 0.24= 0.67= 0.12= 0.13= 0.15= 0.4 0.26= 0.43= 0.34= 1.03=f
Callus= 0.22= 0.21= 0.16= 0.59= 0.29= 0.44= 0.48= 121= 0.46= 0.22= 0.70= 1.38=]
Stem= 0.14= 0.22= 0.19= 0.55= 0.18= 0.19= 0.14= 0512 0.40= 0.40= 0.30= 1102}
Total= 0.53= 0.71= 0.59= 1.81= 0.59= 0.76= 0.77= 2122 1.122 1.052 1.342 35l

Table 5: Phyto-Components (Flavonoids) Identifiedr the Methanol Extract of Leaf of Tridax procumbens

Peak | Retention Time Area Area % Compound Name
1 6.894 404119 1.32 Hydroquinone
2 7.737 356794 1.1612 2-Methoxy-4-vinylphenol
3 10.006 286532 0.93 Benzene, 1-nitro-4-(phenylmstho
4 15.345 775441 2.53 2(4H)-Benzofuranone, 5,6,7,@&kahydro-6-H
5 16.168 792247 2.59 2,6,10-Trimethyl,14- ethyl@éAepentadecene
6 16.532 461471 1.51 3,7,11,15-Tetramethyl-2-hes@ike- 1-0l
7 16.797 777965 2.54 3,7,11,15-Tetramethyl-2-hesaaie-1-ol
8 17.751 385394 1.26
9 17.987 419426 1.37 n-Hexadecanoic acid
10 18.090 601449 1.96 Ethyl 9-Hexadecanoate
11 18.369 2794855 9.12 Hexadecanoicacid, EthylrEste
12 19.081 1014069 3.31 Hexadecanoicacid, trimethlyéster
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Table 5: Contd.,
13 19.750 233545 0.76 9,12- Octadecadienoic aGit){Z
14 19.841 512175 1.67 9,12,15- Octadecatrienod; avtthyl ester, (Z,2,2)-
15 20.006 3373535 11.01 Phytol
16 20.617 1747256 5.70 Linoleic acid ethyl ester
17 20.683 4490548 14.65 Ethyl Oleate
18 20.996 1274433 4.16 Octadecanoic acid, ethgt est
19 21.303 560374 1.83 Oleic acid, trimethylsilylees
20 23.119 142116 0.46 9- Octadecenamide
21 23.486 327082 1.07 Hexanedioic acid, bis(2-etty) phthalate
22 25.555 1444260 4.71 Bis (2-ethylexyl) ester
23 30.495 161392 0.53 Squalene
24 31.360 663257 2.16 Pentacyclol [19,3,1,1 (3,719,13), 1 (15,19)] octacosa- 1(25), 3,
25 31.573 355210 1.16 Cholesta-3,5-Diene
26 32.464 310708 1.01 Cholest- 5- ene, 3-Metho®yBdta)-
27 33.107 1021401 3.33 Cholest-5-en—3-ol (3 betayhonochloridate
28 33.611 529836 1.73 Stigmasta-5,22-Dien-3-oligacS-beta, 22-7)
29 33.989 305185 1.00 Stigmast-5-en-3-ol, (3 Beta)-
30 34.570 2102968 6.86 Stigmast-5-en-3-ol, oleat
31 35.184 960706 3.13 Vitamin E
32 41.809 574814 1.88 Betulin
33 42.032 486335 1.59 4-(1,3,3-Trimethyl-bicycdl[0] hept-2-yl)-but-3-en-2-one
30646898 100.00

Table 6: Phyto-Com

onents (Sterols) Identified inte Methanol Extract of Stem ofTridax procumbens
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Peak | Retention Time Area Area % Compound Name
1 16.181 508206 1.02 2,610-Trimethyl,14-ethylenepédtadecene
2 16.543 301416 0.61 3,7,11,15-Tetramethyl-2-hexaie-1-ol
3 16.807 5643721 1.13 3,7,11,15-Tetramethyl-2-hezande-1-ol
4 17.735 366107 0.74 Isophytol
5 18.042 719966 1.45 1,2-Benzenedicarboxylic actgli®imethylmonyl ester
6 18.364 1418923 2.85 Hexadecanoic acid,ethyl ester
7 19.082 799977 1.61 Hexadecanoic acid, trimetlyyisster
8 19.842 319334 0.64 9,12,15-Octadecatrienoic avadhyl ester, (Z,Z,2)-
9 20.013 1093933 2.20 2-Hexadecene-1-0l-3,7,1kett&methyl- [R-[R
10 20.617 1213806 2.44 Ethyl(9Z,127)-9,12-Octadierazhte
11 20.682 2424837 4.87 Ethyl Oleate
12 20.996 741250 1.49 Octadecanoic acid, ethyt este
13 23.121 653815 1.31 9-Octadecenamide
14 24.702 624584 1.26 Tetratetracontane
15 25.557 519132 1.04 Bis(2-ethylhexyl) phthalate
16 26.216 1019328 2.05 Hexacosane
17 28.087 1965169 3.95 Hexacosane
18 29.969 2667418 5.36 Hexatriacontane
19 31.208 246206 0.49 2,8-Dimethyl-2-(4,812-trinydttidecyl)-6-CH
20 31.396 6319008 12.70 Tetracontane
21 32.180 1179994 2.37 2H-1-Benzopyran-6-ol,3,4liby?2,8-dimethyl-2-(4,8,12-tri
22 32.475 453476 0.91 Cholest-5-ene,3-methoxyyBetd)-
23 32.749 3840718 7.72 Hexatriacontane
24 33.111 409529 0.82 Cholest-5-ene,3-ol (3-betayhonchloridate
25 33.619 534549 1.07 Stigmasta-5,22-dien-3-otaho3-beta,22-2)
26 33.995 308033 0.62 Stigmast-5-en-3-ol, (3Beta)-
27 34.324 7087401 14.24 Tetracontane
28 34.583 1923473 3.87 Stigmast-5-en-3-ol,0leat
29 35.196 906770 1.82 Vitamin E
30 36.173 2801878 5.63 Tetracontane
31 38.412 2354300 4.73 Dotriacontane
32 39.302 2588237 5.20 Stigmast-5-en-3-ol, 3 (Beta)-
33 41.118 890740 1.79 Hexatriacontane
49765885 100.00
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