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ABSTRACT

The medicinally important plants Cissus xavierensis, C. quadrangularis var. rotundus and C. vitiginea are analyzed
and the phytoconstituents present are identified by GC-MS (Gas Chromatography-Mass Spectrometry) analysis. The
analysis was carried out with the methanol extracts of the dried wild plant and callus of the three selected plants.
The results concluded that the callus have more phytoconstituents than the wild plant extracts.
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INTRODUCTION

The most traditional medicines are developed frature. They have not yet fulfilled the scientifequirements so
as to be classified as modern medicines. For thpoges of scientific back up, a study is needeextmine their
bioactive components. Due to many scientific, eooicoand ecological advantages of plant tissue weiltit is

considered an important strategy fowitro production of bioactive compounds for drug anddfaadustries [1-3].
One of the plants having medicinal activityGissus species, which belongs to the family Vitaceae. plamts are
tendril climbers. The entire plants have high migdicvalue. The various phytochemicals presenhenglants are
thought to be responsible for the medicinal valithe plant [4-6].

The natural vegetation @issus speciess negligible, because of low seed productionrdipagates mainly through
vegetative mode of reproduction. But its propagetiate is very slow to meet commercial demand gh tgjuality
planting material for its commercial cultivationhd plant tissue culture, a tool in biotechnologyan option that
provides a method for their increased biomass mtimhy, as well as serving as a tool for the inceelgszroduction of
phytocomponents and conservation [7-8].

One of the studies [9] showed that the tissue grasvnallus mass can yield high amount of seconuatabolites.

A protocol was developed [10] for the callus indmetin Tridax procumbens from various explants like leaf,
internodes and shoot apical buds and thétro generated callus was used as a source for thai@mobf secondary
metabolites from T. procumbens.

Due to the medicinal values of these rare plahis, decided to identify the phytochemicals preserthese plants
and its callus by GC-MS analysis [11-13].
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EXPERIMENTAL SECTION

The plantC. xavierensis was collected from Sivanthipetti hills in Tirunelvdistrict, TamilnaduC. quadrangularis

var. rotundus from the medicinal plant garden, Pechiparai in yekumari district of Tamilnadu an@. vitiginea

from Lower Kodayar hills in Kanyakumari districtamilnadu. The duration of plant collection is fr@eptember
2009 to December 2009. The collected plants weadeshiried at room temperature (25-30°C), for alaontonth
and ground well into powder by using an electrienoler. About 15 gms of the powdered plant matefigthe plant
species was taken in a digestion flask fitted ® ¢bxhlet apparatus and extracts were obtainedatepawith

petroleum ether, benzene, chloroform, methanol distlled water. The extracts were concentrated ket in

brown bottles and then diluted with methanol angduer the GC-MS analysis.

Extract used for the GC-M Sanalysis

The methanol extract exhibited a better antibagtagtivity than others. Hence GC-MS analysis waisqumed on
methanol extract. The extracts used for phytochahtésts were concentrated by evaporation anddstird°C and
used for GC-MS analysis.

GC-M Sanalysis

GC-MS analysis was carried out in a GC-MS: HP5886d with a 1.4 um column RTx-502.20, size-60 n250
mm. Carrier gas helium with a flow rate of 1 ml/micolumn temperature; initial temperature 70°Cedatdr
temperature 250°C and detector temperature 300flowled by a linear programmed temperature frontor250°C
at a rate of 10°C/min, operating in electron impacde. The constituents were identified based erRM values
using the NIST 98 library.

RESULTSAND DISCUSSION
The chemical composition of methanol wild plant aralus extracts ofC. xavierensis, C. quadrangularis var.
rotundus andC. vitiginea were analyzed using GC-MS analysis. The identifi@echpounds, their retention time and

area percentage are summarized in Tables 1 to 6.

Table 1 Phyto-Componentsidentified in the methanol extract of C. xavierensis (wild)

RT | Area% Name of the Compounds
6.59 0.44 3-ethyl-2-pentanol
7.54 8.52 2-methyl-pentane
7.97 10.40 4-methyl- 2-heptane
8.45 35.09 *Hexane
10.85 3.54 2, 5-dihydro-3-methyl-1-butene
14.04 0.33 1, 1-dimethyl-heptanoic acid
14.63 0.70 2-decanol, 2, 3-butanediol
14.89 0.66 1, 3-butanediol, 2-hexanol
19.62 0.36 3(5)-[ [1,2-dihydroxy-3-propoxy]met, 3(R(S)-1,2,3,4-butanetetrol
23.30 0.36 1-hydroxy-1-phenyl propanone-2, 1,2wthiiol, ethyl (S)-(+)-mandelat
24.88 1.10 2, 6-dimethyl benzaldehydB-ihden-5-ol, 2, 3-dihydro benzaldehyde
26.85 0.20 3,4-methylenedioxyphenol acetone, lyttdxymethylphenyl) ethanone
27.11 1.18 4-ethyl-2, 6-dimethyl-1,3-benzodioxole
28.74 0.35 Nonadecanoic acid, 10-methyl-octadecaamd
29.24 1.83 2-(B)-furanone, Phosphinic acid
30.23 9.55 benzoic acid, anisyl propionate

*May be the solvent in the GC column

%

D
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Table 2 Phyto-Componentsidentified in the methanol extract of C. xavierensis (callus)

RT Area% Name of the compounds
11.76 2.80 2,3-butanediol, 1,3-butanediol
12.12 0.29 Ethylamine, 2-propanol
16.36 0.86 2,5-hexanedione, 3, 4-dihydroxy48;Hydromethyl acetamide
16.5( 0.87 Oxirane-2-carboxylic acid, ethyl est
16.91 0.55 1-heptadecanamine, azetidine, 4-aminabid acid
16.99 0.44 1- heptadecanamihk-di-t-butylethylenediamine
17.44 1.45 1-propanol, propanoic acid, 2-methyldoester
18.03 13.32 Propanoic acid, propane, 2,2,2-[meyimgHris propanoic acid
18.14 2.26 Propanoic acid, 2-methyl-pentyl butanal
18.81 0.2% Cyclopentanol, -aminomethy-t-spirohexa-4-one
19.07 0.4: 2-piperidinone, -pyrrolidinone
19.17 0.37 Cyclohexene-4
19.44 0.68 11, 15-dimethylheptatriacontane
19.56 0.27 Cyclohexene-4, 5-dicarboxylic acid
19.94 1.92 1, 4-benzenedicarboxaldehyde
20.0% 0.5C Pentanc
20.8¢ 1.8¢€ Undecanoic acl
21.28 3.29 Cyclobutanone, oxime azetidine
21.62 3.67 Dotriacontane
21.97 2.54 Phosphinic acid, diisopropyl-, 2(5hfusne
22.03 1.64 Bis(1,1-dimethylethyl)Phenol, 2,5-bigfdlimethylethyl)Phenol, 2,4-bis (1,1-dimethyletipyignol
22.3% 5.6% Benzoic acid, -(3-Hydroxyphenyl-4-oxobutyric aci
22.4¢ 1.07 Diethyl-3-chlorc-2-hydroxypropylamin
22.79 1.95 diethyl 4-methyl-3,5-heptan
22.90 4.65 Eicosane, 9-octyl- hexadecane, 8-hexgt8yl-octadecane
23.22 4.70 9-ethyl-9-heptyloctadecane, Dotriacaatan
23.34 1.93 3-ethyl-5-(2-ethylbutyl)octadecane, dace
23.5¢ 2.04 1,2-hydrazinedicarboxylic ac
24.16 1.00 Benzamide, hydrazinecarboxylic acid leskter
24.28 0.79 Diethyl 3-chloro-2-hydroxypropylamine
24.62 3.65 Octadecane, eicosane
24.99 7.33 decahydro-1,1,4a-trim-8djzphenanthrenol
25.15 13.11 1,2-dihydro-9-methyl-6-phenoxycarbanéaia
26.3¢ 0.87 Benzenebutanami

Table 3 Phyto-Componentsidentified in the methanol extract of C. quadrangularisvar. rotundus (wild)

RT | Area% Name of the Compounds
8.5(C 12.3¢ Acetic acid
10.41| 2.75 Mercaptamine, 4-amino-1-butanol
18.07| 1.38 Cyclopropane, Furazan
18.37| 1.03 Ethenamine
19.09| 7.65 3,5-dithiahexanol 5,5-dioxide
19.54| 0.72 1-octanamine, urea
20.87 | 4.7¢ 2-pyrrolidinethione, butanedioic acid, monomethyke
21.98| 1.75 hydroxyldimethylbutanedioic acid, dinmgt®-propoxy-succinic acid
2244 0.97 Propane, 1-undecanamine
22.79| 1.47 #-pyran-4-one
23.66| 3.82 N-methyl-piperazine adipate
24.1¢ | 2.8 2-hexynoic acii
24.33| 2.54 Di(1-methylcyclobutyl) ether, 2-butenaaid
25.26| 2.97 N-acetyl-7-[beta-D-ribofuranosyl] imidée
25.70| 9.70 2-cyclohexen-1-one
25.94| 2.04 Benzene, methandi-pyran-2-one
26.36 | 14.29 1,3,2-oxazaborolane
26.7: | 1.61 Tricyclo[4,3,1,13,8Jundecar-1-carbaldehyd
27.27| 11.20 L-proline, methyl ester
28.69| 4.10 2-acetamido-d-mannitol
29.36| 3.40 Benzoic acid, 4-ethoxyethyl ester
29.87| 1.11 Tris(dimethylamino)methane
30.09| 5.45 2,6-dimethyl- 3-methyl-isoxazol-B{done, 3-methyl-5-hydroxy-isoxazole
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Table 4 Phyto-Componentsidentified in the methanol extract of C. quadrangularisvar. rotundus (callus)

RT Area% Name of the compounds
10.42 0.51 H-pyrrole-2,5-dione
10.85 0.98 Cyclopropane, Muscimol, 5-(Aminomethstjxazoe
11.68 1.45 2,4-dimethyl-heptane
12.7¢ 0.32 7-aazabicyclo[4,1.0]heptar
13.08 0.43 1-penten-3-one, propanenitrile
15.56 0.11 Dibutyl squarate
16.35 0.87 4-methyl-decane, octane
16.88 4.30 1-iodo-2-methylonane
16.88 4.30 Heptadecane, undecane
17.3(C 0.3€ 1,2,5-oxadiazole, 1-azonine, octahyd-,
17.4¢ 4.0¢ Undecane
18.64 0.28 Octadecane, dodecane
18.76 0.28 Methyl-oxirane-2-carboxylic acid, teeadnoic acid
19.24 1.75 5-methyl-tetradecane, undecane
19.42 6.82 Pentadecane, dodecane
19.8¢ 5.0C Octane, dodecane, tetradec
20.4¢ 0.3¢ 1-imidazole-1-yl-2,2-dimethylpropane, -hexana
20.64 0.28 2H-pyraneHtImidazole
20.98 1.77 Cyclobutanone oxime
21.26 6.99 Heptacosane, docosane
21.59 8.07 Heptacosane
22.0z 1.64 Hexadecane, eicose
22.1¢ 0.67 4-trifluoroacetoxytetradecanetetradecant
22.31 5.08 4-ethoxybenzoic acid
22.61 1.37 Octadecane, decane
22.88 7.98 Eicosane, triacontane
23.20 8.01 Heptadecane
23.51] 2.3¢ Octadecan:
23.67 1.68 Cadina-1-(10),6,8-triene, 3,3,4,5,7-peethyl-1-indanong
23.89 1.31 Octadecane
24.32 2.40 Nonadecane, octadecane
24.58 4.00 Heptadecane, pentacosane
24.95 4.75 Eicosane
25.2¢ 3.5( 1,2-benzenedicarboxylic ac
26.06 0.46 Diethyl-3-chloro-2-hydroxypropylamine
26.30 0.87 Dibutylphthalate
26.71 2.00 Octadecane, eicosane
27.04 0.83 Octadecane, 2,3-dimethylnonadecane
27.21 1.76 Eicosane, octadecane
27.58 0.97 2-methyl-icosane
31.56 0.06 Acetamide

It was identified that sixteen compounds were presewild and forty five compounds in callus meatlbhextract of
C. xavierensis. The major compounds of the wild extract were fbtmbe 4-methyl-2-heptane, Benzoic acid, anisyl
propionate, 2-methyl- pentane and 2, 5-dihydro-3hylel-butene.

In callus extract the major compounds identifiedevpropanoic acid, propane, 2,2,2—[methylidyne]jprispanoic
acid, 1,2-dihydro-9-methyl-6-phenoxycarbacetamébzgahydro-1,1,4a-trim-8afB-phenanthrenol, benzoic acid, 4-
(3-hydroxyphenyl)-4-oxobutyric acid, octadecanestByl-9-heptyldotriacontane, eicosane, 9-octyl-duecane, 8-
hexyl-8-pentyloctadecane, dotriacontane 1 32-dilm-actadecane and cyclobutanone, oxime azetidine.rést of
the compounds were found less than 3%.

In the GC-MS analysis, 23 compounds were identifiredhe wild methanol extract df. quadrangularis var.
rotundus, but in callus extract6 compounds were detected. The major compounttseimvild plant extract were
1,3,2-oxazaborolane, acetic acid, L-proline, me#stler, 2-cyclohexen-1-one, 3,5-dithiahexanol 3¢&ide, 2,6-
dimethyl-3-methyl-isoxazol-5@)-one, 3-methyl-5-hydroxy-isoxazole, 2-pyrrolidihietne butanedioic acid,
monomethyl ester, 2-acetamido-d-mannidéinethylpiperazine adipate and 4-ethoxybenzoic atigl ester.
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In callus extract, the major compounds identifieetevheptacosane, heptadecane, eicosanetriacoh&gtacosane,
docosane, pentadecane, dodecane, 4-ethoxybenidjcemmsane, 1-iodo-2-methylonane, heptadecandeaame,
pentacosane and 1,2-benzenedicarboxylic acid. 83teof the compounds were found less than 3%.

Table 5 Phyto-Componentsidentified in the methanol extract of C. vitiginea (wild)

RT | Area% Name of the Compounds
18.80 1.75 1-octanol, 3-butyn-1-ol
20.63 2.35 1-octadecanamine
21.09 0.84 1-nonanol
21.73 1.75 3-butenoic acid ethyl ester
21.9( 1.2C Bicycle[3,1,1]hef-3-ene-2-spirc-4-oleylamine
22.3¢ 2.8¢ 2-bromc-18-nonadece-1-amine
22.56 1.11 1-dodecanamine, propane
22.85 1.60 1-octadecanamine, 1-tetradecanamine
23.17 1.18 Pentadecylamine
23.30 0.83 Phenol
24.02 1.73 | N,N-di-n-butylurea
24.51 4.50 18-nonadecen-1-amine, Carbamic acid
25.29 12.55 1-tetradecanamine
25.57 2.99 Phenylethanolamine
25.92 16.18 Dibutyl phthalate, 1,2-benzenedicarbioxgid
26.3( 3.61 Hex-5-enylamine cyclobutat
26.8¢ 5.7¢ Ethanol, -bromc-acetamid
27.17 3.81 1-nonanamine
27.50 5.66 2,3-dimethyl-2-nitrobutane
28.47 4.43 1-propanol
28.73 3.31 Ethanol, 2-bromo- 9-octadecene
29.1¢ 8.42 Hexadecanoic acid methyl es
30.3¢ 2.4E 2-bromopropiolic aci

Table 6 Phyto-Componentsidentified in the methanol extract of C. vitiginea (callus)

RT | Area% Name of the Compounds
18.15 2.39 2-(dimethylamindy;N-diethyl-p-nitroaniline
23.02 1.34 Carbamic acid, Cyclopentane, undecamit
23.26 1.05 | N,N-di-n-butylurea
24.67 1.66 Bicyclo[3,1,1]hept-3-ene-2-spiro-4
24.90 0.94 4-dodecene-6,8,10-triyn-3-ol
25.24 0.55 2-acetamido-2-deoxy-D-mannolactone,dedanamine
25.96 0.17 Benzene, benzeneethanamine
26.40 0.36 5-bromo-8-(4-hydroxybenzylidene)
26.99 0.28 Demeton-S-sulfone, diethyl-3-chloro-2himxypropylamine
27.75 2.59 Pi-1-benzopyran
29.03 0.47 Corydaldine , 2-ethylacridine
29.46 7.69 Z,Z7-8,10-hexadecadien-1-ol acetate
29.70 6.32 14-methyl-pentadecanoic acid, hexadécaeal methyl ester
30.08 11.74 2-(E-4, 4-dicyano)-3-1,2,3-triazolél-8imethoxytoluene
30.42 11.61 (Z,2) 9,12-octadecadienoic acid
30.89 6.28 5-methyl-2-phenylindolizine
31.67 7.09 2-ethylacridine
32.02 4.95 Silicic acid, vanadium
32.20 4.54 Anthracene, 5-methyl-2-phenylindolizine
32.80 3.98 diethyl bis(trimethyl)silicic acid, 2hgt acridine
33.2i 6.1€ 9, 10-diethylanthracene, 9, -dihybrallobarbite
33.66 1.32 3-trifluoromethyl-7-phenothiazone
34.58 10.83 2-ethylacridine-tindole
34.87 4.38 Cyclobarbital, anthracene
35.15 0.45 3-trifluoromethyl-7-phenothiazone, tndi(2-phenylethoxy)-silane
35.39 0.57 | N-methyl-1-adamantaneacetamide

The results revealed the presence of 23 compoundsei wild plant extract and 27 in the callus esttraf C.
vitiginea. The major compounds in the wild plant extract evdibutyl phthalate 1,2-benzenedicarboxylic adid,
tetradecanamine, hexadecanoic acid methyl estbgnel, 2-bromoacetamide, 2,3-dimethyl-2-nitrobutaf8-
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nonadecen-1l-amine carbamic acid, 1-propanol, lsmemae, hex-5-enylamine cyclobutane and ethanol zxnd
bromo- 9-octadecene.

In callus extract the prevailing compounds wergE24,4-dicyano)-3-1,2,3-triazole, 3,4-dimethoxytehe, (Z,Z2)-
9,12-octadecadienoic acid, 2-ethylacridiné-hdole, (Z,2)-8,10-hexadecadien-1-ol acetate, BAecridine, 14-
methyl-pentadecanoic acid, hexadecanoic acid, rhesitgr, 5-methyl-2-phenylindolizine, 9,10-dietlayithracene,
9,10-dihybrallobarbital, Silicic acid, vanadium, thracene, 5-methyl-2-phenylindolizine, cyclobarhitathracene,
diethyl bis(trimethyl)silicic acid and 2- ethyl atine. The rest of the compounds were found leas 8%6.

In this study, methanol wild and callus extract€okavierensis, C. quadrangularis var. rotundus andC. vitiginea

were analyzed. Among the five different solventrasts screened for their antibacterial activitytima@ol extract
showed the highest antibacterial activity, whileadher extracts such as petroleum ether, benzdnheroform and
aqueous extract showed a weak antibacterial actitdience, the methanol wild plant and callus exsrasf C.

xavierensis, C. quadrangularis var. rotundus andC. vitiginea were selected for GC-MS analysis.

The callus extract contains certain compounds cheniatic of the parent plants such as 2,3-butaedi 3-
butanediol, 2-(B)-furanone, phosphinic acid and benzoic aci€inavierensis; cyclopropane, B-pyran, undecane
and benzoic acid i€. quadrangularis var. rotundus and 1-dodecanamin®|,N-di-n-butylurea, carbamic acid and
hexadecanoic acid in  C. vitignea. Similar results were reported earlier Mentha longifolia and Pogostemon
cablin [14-15].

The accumulation of compounds in the callus thatrext observed in the parent plant is also knovdh [However,
the number of compounds detected friomvitro biomass was higher than those obtained from witcaets of the
selected plants. These results are comparablethdte reported in the literature [15-18].

Among the identified compounds benzoic acid, phegtgipyran-4-one, 2,3, hexadecanoic acid, tetradecaatit
dibutylphthalate, 1,2-benzene dicarboxylic acidtadecanoic acid and eicosane have the antibactarigity as
reported by earlier workers [19-20]. Antimicrobgativity of hexadecanoic acid was discussed byJ2]1-

The inflammatory activity and antiarthritic actiyiof (Z,2)-9,12-octadecadienoic acid were reporf2f]. The
anticancer activity of benzaldehyde, phenol, sucdieid, tetradecanoic acid and (Z,Z2)-9,12-octadesw®ic acid
were reported [26-28]. Based on the literature syithe above said compounds could effectively domte to the
antibacterial activities of selected plants.

The phenolic compounds are known to be synthedigeplants in response to microbial infection. Itherefore
possible that they can act as effective antimi@obubstances against a wide array of microorganistowever,
the antimicrobial activity of plant extracts depsmbt only on phenolic compounds but also by thesgmce of
different secondary metabolite [29] like hydroxybgps on the active constituents, because of thigyadf these
substances to bind to bacterial adhesions andriishe availability of receptors on the surfaceeTphenols
observed in this study are 3,4-methylenedioxypheacétone inC. xavierensis wild extract, 2,5-bis(1,1-
dimethylethyl)phenol and 2,4-bis (1,1-dimethyle})hphenol inC. xavierensis callus extract and phenol, 3-(2-
aminoethyl)phenol, i€. vitiginea wild extract.

When compared with previously reported data of@ssus quadrangularis species, it was found that (Z,2) 9,12-
octadecadienoic acid, 1,2-benzenedicarboxylic acictadecanoic acid, hexadecanoic acid, undecandd, a
tetradecanoic acid and pentadecanoic acid [30foared in the methanol extract.
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