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ABSTRACT
The present study was focused on the preliminary phytochemical, antibacterial activity, FTIR and GC-MS analysis of
aerial parts of C. juncea. Phytochemical analysis of three extracts showed that the presence of alkaloids, tannins and
flavonoids. The methanol extract of aerial parts were found to be exhibit highest zone of inhibition against S. aureus
(19.3mm), P. florescence (17.6mm) and K. pneumonia (17.0mm). FTIR analysis of the methanol extract given the major
peak observed was at wavenumber 3354.08cm-1 that indicates the presence of O-H Alcohol functional group. 29
components were identified through the GCMS analysis of methanol extract. From results to confirm the fact that C.
juncea possesses potential of bioactive compounds which are responsible for the biological activities that is useful for
natural health.
Keywords: Ceropegia, FT-IR, GC-MS, alkaloids, antibacterial activity.
INTRODUCTION
The medicinal plants are not only used as medicines to
maintain their health care, also consumed as food by
several Tribes of Indian subcontinent1. Phytochemicals
are responsible for medicinal activities of the plants.
Based on this fundamental knowledge several
pharmaceutical industries are established. The
phytochemical constituents that are playing a significant
role in medicines can be identified using crude
extracts/drugs of the plants2. These are non-nutritive
chemicals that protect human beings from various
diseases. Phytochemicals are basically divided into two
major groups, there are primary and secondary
metabolites that are categorized based on the function in
plant metabolism. Primary metabolites comprise common
carbohydrates, amino acids, proteins and chlorophylls,
while secondary metabolites consist of alkaloids,
saponins, steroids, flavonoids and tannins3,4.
The phytochemicals of the plants are chemical
compounds formed during the normal metabolic
processes. These chemicals are often referred to as
“Secondary metabolites”. The determination of
phytoconstituents is largely performed by relatively
expensive and often laborious techniques that are gas
chromatography (GC) and liquid chromatography (LC)
combined with specific detection schemes5,6. Analysis of
chemicals has become easier and more cost-effective
owing
to
the
development
of
hyphenated
chromatographic techniques, which are GC or LC-MS.
GC-MS analysis can identify nature of compounds even
less than 1mg present in the crude plant extract7.
However, simple, cost-effective and rapid tests for
detecting phytocomponents are necessary. In recent years
Gas
Chromatography–Mass
Spectrum
(GC-MS)
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technique has been increasingly employed to analyze the
secondary metabolites present in the medicinal plants, as
this technique has been proved to be a best valuable
method for the analysis of essential oil, alcohols, acids,
esters, alkaloids, steroids, amino and nitro compounds8,9.
Plants derived natural products such alkaloids,
flavonoids, terpenoids have received considerable
attention in recent years due to their diverse
pharmacological properties including antimicrobial,
antioxidant and anticancer activities10. Plant crude
extracts were containing large amount of natural
antioxidants, which are used as folkloric medicines11. C.
juncea is a twining leafless tuberous succulent herb,
distributed in drier parts of Peninsular India and is well
known medicinal plant since the Vedic period, which is
reported to be the source of an Ayurvedic drug ‘Soma’
used for a variety of disorders12,13.
MATERIALS AND METHODS
Plant material
Ceropegia juncea Roxb. was collected from the foothills
of Madukkarai, the Western Ghats of Coimbatore district,
Southern India. The plant was identified by
Dr. V. Balasubramaniam, The Systemic Botanist and
Associate Professor of Botany, Kongunadu Arts and
Science College, Coimbatore, Tamilnadu, India.
Extraction of plant material
Plant materials were thoroughly washed and shade dried
at room temperature. The dried materials were ground
well using pulveriser into powder and packed with No.1
Whatman filter paper. Package was placed in a Soxhlet
apparatus and running with different solvents. The crude
extracts were collected and dried at room temperature,
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30˚C after which yield was weighed and taken for further
analysis.
Aqueous extract
25g of whole plant part powder were dissolved in 100ml
hot distilled water containing conical flask that was kept
on a rotary shaker for 12 hours and allowed to run at
80rpm. The residues were filtered using No. 1 Whatman
filter paper. Then the collected residues were dried first
on a hot water bath to remove wetness and then kept at
the oven. After drying, the residues were scraped to
weigh 5mg and dissolved in 5ml sterile distilled water to
prepare aqueous extract and it was stored in a refrigerator
at 4°C for further use.
Preliminary phytochemical investigation
The petroleum ether, methanol and aqueous extracts were
subjected to phytochemical screening to identify the
presence of alkaloid, tannins, saponin, flavonoid,
terpenoid, glycosides and phenol. Presence of bioactive
compounds was determined using the standard methods1416
.
Antibacterial activity
Three gram positive bacterial pathogens, Staphylococcus
aureus, Streptococcus faecalis and Proteus florescence
and three gram negative bacterial pathogens,
Pseudomonas aeruginosa, Klebsiella pneumonia and E.
coli, were used in this study. All the extracts were
impregnated with inoculated agar nutrient medium to
study the antibacterial activities. The inoculation of
bacterial cultures was incubated over night at 28˚C for 24
hr. Well diffusion method [17] for assessing the
antibacterial activity was applied using Muller Hinton
agar medium. Inhibition of each pathogen was observed
and recorded using the triplicates. After the incubation
period, the diameter of the inhibition zones was
measured18.
FT-IR Spectroscopic Analysis
Fourier Transform Infrared Spectrophotometer (FTIR) is
perhaps the most powerful tool for identifying the types
of chemical bonds/functional groups present in the
phytochemicals. The wavelength of light absorbed is the
salient feature of the chemical bonds seen in the
annotated spectrum. By interpreting the infrared
absorption spectrum, the chemical bonds in a compound
can be determined. Dried powder of methanol solvent
extracts of C. juncea was used for FTIR analysis. 10mg
of the dried extract powder was encapsulated in 100mg of
KBr pellet, in order to prepare translucent sample discs.
The powdered sample of each extract was loaded in FTIR
spectroscope (Shimadzu, Japan), with a Scan range from
400 to 4000 cm1 with a resolution of 4 cm-1.
GC-MS analysis
Gas chromatography study includes the important
optimization process such as i) introduction of sample
extract onto the GC column, ii) separation of its
components on an analytical column and iii) detection of
target analysis by using mass spectrometry (MS) detector.
5ml of ethanol extract was evaporated to dryness and
reconstituted into 2ml methanol. The extracts were then
subjected to GC-MS analysis. Chromatographic
separation was carried out with instrument GC-MS-QP

2010 (SHIMADZU instrument) with Db 30.0 column
(0.25 µm diameter × 0.25 µm thickness). The oven
temperature was programmed from 70°C (isothermal for
5 minutes), with an increase of 10°C/min. up to 200°C,
then 5°C/min. up to 280°C and ending with 35 minutes
isothermal at 280°C. Mass spectra were taken at 70 eV;
scan interval of 0.5 seconds and scan range from 40–1000
m/z. Helium was used as the carrier gas at 99.99 %
pressure with flow rate of 1.0 ml/min. and electronic
pressure control on Samples were dissolved in methanol
and injected automatically.
RESULTS
Preliminary phytochemical analysis
The results of qualitative analysis of the crude methanol
extract of C. juncea shown in Table-1. It revealed the
presence of alkaloid, tannins, flavonoids, terpenoids,
saponins. Methanol extracts were found to contain more
phytochemical constituents compared to aqueous and
petroleum ether extracts. As the methanol extract has
maximum numbers of phytochemical constituents that are
taken for further studies.
Antibacterial activity
Based on the above observations, the methanol, PET and
aqueous extracts were evaluated for the effect of
antibacterial activity against six pathogenic bacterial
strains include 3 gram positive and 3 gram negative
strains. Streptomycin was used as the standard. All the
above said extracts were used against all the six
pathogenic bacteria in this study by employing the disc
diffusion technique (Table- 2). The results revealed that
the extracts of this plant was effective against both gram
positive and gram negative bacteria.
Methanol extract exhibited highest zone of inhibition
against gram positive bacteria, S. aureus (19.3±0.5 mm)
followed by P. florescence (17.6 ±0.52 mm) and
Streptococcus faecalis (16.0±1.24 mm). Whereas
inhibitory zones developed against gram negative bacteria
were 17.0±0.81 mm in K. pneumonia, 15.33±0.94 mm in
E. coli and 11.0±1.00 mm in P. aeruginosa. Gram
positive bacteria were effectively controlled by the
methanol extract compared to gram negative bacteria.
Among the three extracts tested, methanol extract
inhibited both the strains than other two extracts.
Aqueous extract inhibited both the strains effectively than
the PET extract, except against the bacteria P. aeruginosa
and K. pneumonia (Table- 2). Thus lowest zone of
inhibition was exhibited by the PET extract.
Fourier Transform Infrared Spectroscopic Analysis
The FTIR spectrum of methanol extract of C. juncea is
presented in Table- 3: figure 1. The data on the peak
values and the probable functional groups (obtained by
FTIR analysis) present in the methanol extracts of C.
juncea are represented in Table-. The region of IR
radiation helps to identify the functional groups of the
active components present in extract based on the peaks
values of the FTIR spectrum. When the extract was
passed into the FTIR, the functional groups of the
components were separated based on its peaks ratio. The
results of FTIR analysis confirmed the presence of
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Figure 1: FTIR- Spectrum wave numbers of methanol extract of C. juncea.

Figure 2: GCMS- Chromatogram of the methanol extract of C. juncea.
Table 1: Phytochemical constituents present in
different solvent extracts of the aerial parts of C.
juncea.
Aerial parts
S.
Phytochemical
No. Constituents
PET Methanol Aqueous
1
Alkaloids
+
++
+
2
Flavonoids
+
++
+
3
Phenol
+
+
4
Terpenoids
+
++
+
5
Tannins
+
+
6
Glycosides
+
+
+
7
Saponins
+
8
Coumarin
+
+
Reducing
9
+
+
sugar
Cardio
10
+
glycosides
+ Present, - absent
Alcohol, Aldehyde, Alkyne, Alkene, Amines and Ester.
The absorbance bands analyses in bioreduction process
are observed in the region between 400–4000 cm1 are

1015.14, 1105.48, 1644.52, 2141.50, 2838.40 and
3354.08. Major peaks were observed at 3354.08 cm1 that
could be assigned to the 0-H stretching vibrations of O-H
Alcohol. So the present study results indicate that the
primary functional group present in C. juncea is O-H
Alcohol. Other functional groups present in the methanol
extracts of C. juncea are shown in Table- 4.
Gas Chromatography-Mass Spectroscopy analysis
The results pertaining to GC-MS analysis led to the
identification of 29 compounds from the GC fractions of
the methanol extract of C. juncea. These compounds were
identified through Mass Spectrometry attached with GC.
The results were tabulated (Table- 4 & fig. 2).The gas
chromatogram shows that the relative concentration of
various compounds getting fractionated at their specific
retention time. The heights of the percentage of peak area
indicate the relative concentrations of the components
present in the methanol extract of C. juncea. The
maximum amount of bioactive compound found in the
methanol extract of C. junceais p-(Dimethylamino)
benzaldehydeoxime. The compound is recognized by its
peak area percentage (39.89%) on comparing with the
data library. The compounds identified by GC-MS from
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Table 2: Antibacterial activities exhibited by different solvent extracts of C. juncea.
S.No.
Bacterial pathogens
Plant extracts
MeoH
PET
1
Pseudomonas aeruginosa
11±1.00
14±0.81
2
Streptococcus faecalis
16.3±1.24
12.3±0.84
3
Proteus florescence
17.6±0.52
11±0.81
4
Klebsiella pneumonia
17±0.81
10.6±0.47
5
Staphylococcus aureus
19.3±0.57
15.2±1.7
6
E. coli
15.3±0.94
9.3±1.24
Table 3: FTIR spectral wavenumber’s values and
functional groups obtained from the aerial parts extract
of C. juncea.
S. No.
Wavenumbers
Functional groups
1
3354.08
O-H Alcohol
2
2838.40
=C-H Aldehyde
3
2141.50
-C=C- Alkyne
4
1644.52
C=C Alkene
5
1105.48
C-H Amines
6
1015.14
C-O Ester
the methanol extract of C. juncea are medicinally
valuable and possess various pharmaceutical applications.
DISCUSSIONS
Traditional healers and local tribal people are generally
used water as the solvent, though several organic solvents
are available. Methanol extract of C. juncea revealed the
presence of alkaloid, flavonoids, terpenoids, tannins and
glycosides. Saponins are absent in methanol extract but it
is found in the aqueous extract of C. juncea. Alkaloid
exhibited promising antidiarrheal, antiinflammatory,
anticancer and antidiabetic activities and cure urinary
disorders19-20. Flavonoids are also known as a vitamin p
elicit a wide range of therapeutic activities such as
antihypertensive,
antirheumatism,
antidiuretic,
antioxidant, antimicrobial and anticancer properties21-22.
Tannin and phenols are acting as antimicrobial agents23.
The present study results confirmed the presence of these
components in the methanol extracts of C. juncea. Hence
the usage of this plant in traditional systems of medicine
is in accordance with the results of the above workers.
The activities of zone of inhibition values are helpful in
estimating the potential of antibacterial activities by
comparing their respective controls. Pampaloma-Roger24
reported that plant extracts containing chemicals with
antibacterial properties have been useful in treating
bacterial and fungal infections. Similar types of
antimicrobial activities were found in Ceropegia
pusilla25. Similarly antibacterial activities of the methanol
extracts of Ceropegia bulbosa were tested against
Staphylococcus aureus, Pseudomonas aeruginosa,
Streptococcus faecalis, Klebsiella pneumonia and E. coli
by Subbaiyan et al.26.
Previously the preliminary phytochemical analysis and
antimicrobial properties of some Ceropegia species;
Ceropegia pusilla25, Ceropegia spiralis, Ceropegia
candelabrum27 and Ceropegia juncea28 have been
reported by many workers against some human
pathogenic microorganisms. The results of this present

Aqueous
13.0±0.81
12.5±1.69
10.6±1.24
11.5±0.40
15.2±0.81
14.3±0.94

study are coincided with the results of these researchers.
Because the crude methanol extract of C. juncea could
inhibit the growth of all pathogenic bacteria. The level of
inhibitions varies between the bacteria. Certain well
known urinary tract infection and urinary disorder
causing bacteria, Escherichia coli and Staphylococcus
aureus, were predominantly controlled by this crude
methanol extract of C. juncea. Hence, the crude methanol
and aqueous extracts can be used as natural antibacterial
compounds to prevent the infection of these bacteria.
The FTIR analysis of methanol and aqueous leaf extracts
of Bauhinia racemosa revealed the presence of protein,
oil, fats, phenolic compounds, flavonoids, saponins,
tannins and carbohydrate as major functional groups29.
Starlin et al.30 analyzed the ethanol extracts of
Ichnocarpus frutescens using FTIR analysis that revealed
functional group components of amino acids, amides,
amines, carboxylic acid, carbonyl compounds, organic
hydrocarbons and halogens. Nithyadevi and Sivakumar31
also worked in the methanol leaf extracts of Solanum
torvumto confirm the presence of alcohol, alkanes,
aromatic carboxylic acid, halogen compound, alkyl halide
through the FTIR analysis. The characterization and
antibacterial effect of plant-mediated silver nanoparticles
using Ceropegia thwaitesii was carried out by
Muthukrishnan et al32 and the presence of triterpenoids
and methoxy groups played an important reduction role in
the synthesis process was also authorized by them using
FTIR. The absorbance bands analysis in bioreduction is
observed in the region of 400–4000 cm1 are 1024.02,
1383.68, 1629.55, 2921.63 and 3449.30 cm1. Major peaks
were observed at 2921 cm1 that could be assigned to the
C-H stretching vibrations of methyl, methylene and
methoxy groups32-33. But major peaks observed in the
crude methanol extract of C. juncea are 3354.08 and
2838.40 that are indicating the presence of O-H Alcohol
and =C-H Aldehyde groups. The result of the FTIR
analysis is contradictory to the results of Muthukrishnan
et al.32 and Feng et al.33.
The FTIR spectroscopic studies revealed the presences of
alcohol, phenols, alkanes, alkynes, alkyl halides,
aldehydes, carboxylic acid, aromatics, nitro compounds
and amines were observed from ethanol leaf extract of
Gmelina asiatica by Florence and Jeeva34.FTIR analysis
of the crude methanol extract of C. juncea revealed the
presence of the functional groups of alcohol, aldehyde,
alkyne, alkene and amines, except ester. The results of the
present study are in accordance with the study of
Florence and Jeeva34. FTIR analysis of various parts of
Sageretia thea showed different functional groups like
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Table 4: GC-MS analysis revealed the presence of bioactive compounds in the aerial parts of methanol extract of C.
juncea.
S.
Area
Retention
Compound name
Molecular
Molecular
No.
time
formula
weight
1
1.17
68.0
(Z)-3-(2'-(2"-(9"',10"'-Anthracenedionyl))ethenyl)C29HsNO3
577
10-methyl-10H-phenothiazine
2
0.71
6.80
N-Phenyl-2,3,4,5-tetramethyl-7-thiabicyclo(2.2.1)h
C18H19NO3S
329
ept-5-ene-2,3-dicarboxamide 7-oxide
3
0.33
8.04
-Acetoxy-3à,hy-Dihydroxy-3à,12à epoxy-8à,14à
C25H40O5
420
5á-cholanoate de methyl
4
0.47
8.94
Morphinan-4,5-epoxy-3,6-di-ol,6-(7C26H27N5O6
505
nitrobenzofurazan-4-yl)amino5
0.50
9.91
1,4-Di-tert-butyl-2-(difluorophenylsilyl)-3,3,5,5-tetr
C18H35F2N3Si3
415
amethyl-1,2,4-triaza-3,5—isilacyclopentane
6
0.75
11.41
Ethyl 5,7-diphenyl-2-(1',3'-diphenyl-5'C36H27N5O3
577
hydroxypyrazol-4'
-yl)-pyrazolo(3,4-b)pyridine-3-carboxylate
7
0.38
12.98
exo-8-(Benzenesulfonyl)-9,11,11-trimethyl-2,10,12
C18H24O5S
352
-trioxatricyclo(7.2.1.0(1,6))dodecane
8
4.86
16.19
9,12,15-Octadecatrienoic acid, methyl ester (CAS)
C19H32O2
292
5.99 C19H32O2 292 4.86 358 396 Manganese,
9
1.05
1-Benzoxiren-3-ol, 2,2,5a-trimethyl-1a-(2-(2C15H24O4
268
17.48
methyl)-1,3-dioxolan-2-y l)-1-ethenyl)perhydro
10
39.89
18.89
p-(Dimethylamino)benzaldehydeoxime
C9H12N2O
164
11
0.43
21.70
Hexadecanoic acid, methyl ester (CAS)
C17H34O2
270
12
0.97
2.35
Methyl (12E)-12-((2,4-dinitrophenyl)HYDRAZON
C19H27DN4O6
408
O)dodecanoate
13
0.81
22.87
Phthalic acid, hex-3-yl isobutyl este
C18H26O4
306
14
0.63
23.51
(-)-Loliolide
C11H16O3
196
15
0.40
23.89
7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8C17H24O3
276
dione.
16
0.96
24.99
Dibutyl phthalate
C16H22O4
278
17
1.03
25.52
Octadecanoic acid, methyl ester (CAS)
C19H38O2
928
18
0.35
26.84
3,3'-bis(2-Bromo-5-(trimethylsilyl)thiophene)
C14H20Br2S2Si2
466
19
1.04
28.61
4'-(4-{2-(trimethylsilyl)-1-ethynyl}phenyl)-2,2':6',2
C H23N3Si
405
"-terpyridine
20
2.77
29.21
2,6,10,14,18,22-Tetracosahexaene,2,6,10,15,19,23C30H50
410
hexamethyl- (CAS)
21
0.95
30.51
3,3'-bis(2-Bromo-5-(trimethylsilyl)thiophene)
C14H20Br2S2Si2
466
22
0.62
30.77
1(10)-Methoxy-6-thia-1(1,8)-anthracenaC33H22OS
466
4,8(1471,3)dib
enzacyclodeca-2,9-diynaphane
23
14.59
31.87
13-Docosenamide, (Z)C22H43NO
337
24
0.56
32.92
Dimethyl4-amino-5-oxo-5H-dibenzo(c,f)-2HC21H15NO6
377
chromen-2,3-d
25
1.55
33.21
1-(2-Hydroxymethoxy-6-methoxyphenyl)ethanol
C10H14O3
182
26
1.19
34.29
5-methyl-1,2,4-triazine-6-thione
C4H5N3S
127
27
0.56
35.96
5-(2-Bromo-4,5-dimethoxyphenyl)-4-(2-bromophen
C23H18Br2N2O2
512
yl)-1-phenylpyrazole
28
0.30
36.59
Epinephrine-Tetratms
C21H45NO3Si4
471
29
17.48
39.12
13-Docosenamide, (Z)C22H43NO
337
amides, alkanes, bending water, lipids, alkenes, aromatic
ring and chlorides compounds, which shows peaks at
range of 3305- 3325, 2920-2937, 2050-2098, 1739-1769,
1617-1639, 1440-1505 and 405-402735. Similarly, the
present investigation FTIR analysis revealed the presence
of functional group, alkene at peak value 1644.52. But
other functional groups are absent. Early studies of FTIR
analyses were also reported in some medicinal plants,

Calotropis
gigantea36;
Tylophora
pauciflora30;
37
Caralluma geniculate and Caralluma nilagiriana38.
Kalimuthu and Prabakaran25 reported 28 compounds with
different chemical structures in the methanol extract of
Ceropegia pusilla. Palawat and Payal39 carried out the
Gas chromatography mass spectroscopic investigation of
methanol extract of Ceropegia bulbosa, an annual land
plant using GCMS technique. They compared the mass
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spectra of the compounds with the standard library of
NIST. Maximum peak area % found in leaf extract are
2H-Azepin-2-one,
3-(dimethylamino)
hexahydro,
9,12,15-Octadecatrienoic acid, methyl ester, (Z,Z,Z) and
followed by 2H-Azepin-2-one, 3-(dimethylamino)
hexahydro,
2-Amino-9-(3,4-Dihydroxy-5Hydroxymethyl-(16.08%) in the methanol tuber extract of
C. bulbosa. Though 29 compounds were identified using
GC-MS analysis, the maximum amount of bioactive
compound found in the methanol extract of C. juncea is
p-(Dimethylamino) benzaldehydeoxime. The compound
is recognized by its peak area percentage (39.89%) on
comparing with the data library.
CONCLUSION
From this study, it’s concluded that the presence of
phytocompounds in Ceropegia juncea crude extract of
aerial parts suggests that the contribution of these
compounds in the pharmacological activity should be
evaluated. However further studies will need to be
undertaken to isolate and screening of bioactive
compounds from methanol extract of aerial parts and find
out its biological activity.
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