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ABSTRACT

Article History:

Wagatea spicata (WS), a Leguminous flowering shrub has been known for the medicinal action of its
bark against skin diseases and roots against pulmonary disorders in Ethnobotanical references
(Surange, 1986).
1986) 5-20
20 meters long plant is characterized by the presence of hard, curved, prickles on
the stem (Fig 1.1), bipinnately compound leaves (Fig 1.2) and seasonal, reddish yellow, sp
spiked
inflorescence (http://www.flowersofindia.net/catalog/slides/Candy%20Corn%20Plant.html)
(http://www.flowersofindia.net/catalog/slides/Candy%20Corn%20Plant.html). In spite
of its easy abundance and medicinal significance, phytochemical profile of the plant was not revealed.
In the present work an effort was therefore made to
to elucidate the phytoconstituents of biological
significance present in this plant so as to understand their role in the medicinal properties of the same.
In the current study, GCMS analysis of carried out to explicate the phytochemical profile of Wagatea
spicata. n-Hexadecanoic acid, Octadecanoic acid, Sitosterol,
Sitosterol, Lupeol were identified by GC
GC-MS in
the plant.
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INTRODUCTION
Plants have been used by mankind for their food, shelter,
clothing and medicine since times immortal. The folklore
medicine of India is a rich heritage of the country. Most of
these medicines belong to the plant kingdom. However, there
is no scientific characterization
racterization and documentation of many
such plants of ethnobotanical origin in spite of the enormous
advancements in analytical field. The present study is an effort
to identify and reveal the biologically active phyto-components
phyto
from one such significant plant, Wagatea spicata using quick
and accurate modern analytical tools like GC-MS.
GC
Surange et
al.,
., (1987) reported macroscopic and microscopic studies on
W. spicata Dalzell roots available in the drug markets of
Maharashtra. During the above work, Pharmacognostic
Pharma
quality
parameters were revealed, however the detailed phytochemical
studies were needed; to establish the quality of plant, for its
therapeutic use.
*Corresponding author: Nandini, G.,
Department of Bioanalytical Sciences, Ramnarain Ruia Autonomous
Aut
College, Mumbai.

Although chromatographic fingerprints are the most used
quality control techniques, these techniques do not reveal the
phytochemical profile of the plant. Therefore, it was felt
worthwhile to employ GC-MS
MS for analysis of differen
different extracts
of W. spicata which will not only put emphasis on
phytochemical profile but also help in identification of specific
phytoconstituents. This leads to recognize the potential use of
the plant under study for its pharmacological effectiveness.

MATERIALS
TERIALS AND METHODS
Collection of plant material
The leaves and stem of the plant were collected from
Kankeshwar Hills near Alibaug. The plant materials in the
form of a herbarium were identified and authenticated by
Botanical Survey of India, Pune.
Drying and Pulverization
The collected plant parts were segregated as perishable aerial
parts such as bark, leaves and young twigs and entire mature
stem.
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Extraction
Extraction is a crucial step for assessing the phytochemical
profile of the plant. To obtain maximum extraction, two
different methods were employed, Maceration and Soxhlet
extraction. Ethanol & water were used as solvents for
maximum extraction of polar components
Soxhlet extraction
20 g of plant powder was added into 250ml of Ethanol and
subjected to semi continuous Soxhlet extraction for 48 hrs at
500C. This extract was collected and used for GC-MS analysis.
Aqueous Hot Maceration
10g of plant powder was added to 100ml of D/W and boiled
for 14 hours. The concentrated extract was filtered using a
Muslin cloth. The filtrate was further concentrated by
evaporating to complete dryness in a water bath. 0.5g of the
dried residue was reconstituted in 1ml of ethanol and subjected
to GC-MS analysis.
Therefore, following four extracts were obtained after
Soxhlet’s extraction and hot maceration.
 Bark, Leaves, Twig (whole plant) Ethanolic Soxhlet
extract,
 Bark, Leaves, Twig (whole plant) Aqueous, Hot
Macerated extract,
 Stem, Ethanolic Soxhlet extract,
 Stem, Aqueous, Hot macerated Extract.
GC-MS Analysis
To obtain the Phytochemical profiling of the plant, all the four
samples were individually injected on GC-MS 2010 system.
The system details are provided in Table 1. The components of
the samples were comprehended by Spectral comparison with
the compounds enlisted in the NIST Library for GC-MS.
Table 1. Instrument Details
GC-MS 2010 system
Column
Carrier Gas
Mass detector
Column oven temperature
Library Details

Shimadzu Analytical Pvt.Ltd.
RTX-5MS
Helium gas
GCMS-QP2010 Ultra
200°C.
NIST(National Institute
Standard and Technique) 8 AND NIST
8S library

RESULTS AND DISCUSSIONS
Fig1. Morphology of Wagatea spicata Stem bark (Fig1.1), Leaves
(Fig1.2) and Inflorescence (Fig.1.3)

Above plant parts were shade dried for a week and after
complete drying, perishable aerial parts were pulverized
together using domestic mixer grinder. Considering the
hardness, entire stem was broken down into small pieces using
a commercial hammer mill followed by pulverization using
domestic mixer grinder. The crude plant powders were sieved
through 80 micron mesh and preserved in clean airtight glass
containers for further analysis. Perishable aerial parts powder
was labeled as whole plant powder and entire stem powder was
labeled as stem powder.

The prime objective of the current work was to elucidate
phytochemical profile of Wagatea spicata using GC-MS.
Therefore, the Total Ion Chromatograms of all the four extracts
and the detailed Peak reports containing the names of the
phytochemical components identified by GC-MS along with
their Retention times, Peak Areas and Peak Heights have been
tabulated in figures and tables 2,3,4,5 for the extracts 1,2,3,4
respectively.

DISCUSSION
Table 2 reveal the phytochemical profile of Wagatea spicata
thus helping in the scientific characterization of a rare plant
with Ethanobotanical significance (Surange, 1986).
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Fig. 2. Total Ion chromatogram for Extract I

Fig. 3. Total Ion chromatogram for Extract II

Fig. 4. Total Ion chromatogram for Extract III
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Fig. 5 Total Ion chromatogram for Extract IV
Table 2. Phytochemical components as detected by NIST Library in Extract I (Hits 1-28)

Table 3. Phytochemical components as detected by NIST Library in Extract I (Hits 29-59)
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Table 4. Phytochemical components as detected by NIST Library in Extract I (Hits 60-85)

Table 5. Phytochemical components as detected by NIST Library in Extract I (Hits 86-119)

119 components were detected in the Ethanolic Soxhlet extract
of the whole Plant powder of which 101 phytoconstituents
were identified by GCMS,NIST Library (Table 2-5).19
components were detected in the Ethanolic Soxhlet extract of
the stem and all of them were identified by by GCMS(Figure
10).43 components were detected in the Ethanolic Soxhlet
extract of the stem and all of them were identified by the by
GCMS (Table 6).15 components were detected and identified
from the aqueous, Hot macerated extract of the stem (Table 7,
8).

From Table 10 it can be elucidated that,
n-Hexadecanoic acid (Palmitic acid) is a common component
in all the extracts but is observed maximum in the Ethanolic
Soxhlet Extract of the Whole plant. Anti-fungal action of this
component [Aparna et al., 2012] explains the use of this plant
in treatment of skin diseases. The anti-inflammatory activity
[Aparna et al., 2012] of Palmitic acid points out the potential
of this plant to be used as a component of medicated oil singly
or synergistically for management of Rheumatic disorders.
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Table 6. Phytochemical components as detected by NIST Library in Extract II (Total Hits 1-19)

Table 7. Phytochemical components as detected by NIST Library in Extract III (Hits 1-28)

Table 8. Phytochemical components as detected by NIST Library in Extract III (Hits 29-43)
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Table 9. Phytochemical components as detected by NIST Library in Extract IV (Total Hits 1-15)

Table 10. List of biologically significant components identified from
the tested extracts of Wagatea spicata
S.No

Name of the
component

Rt

Mol.
Formula

Mol.
Wt.

Area(AU)

1.

n-Hexadecanoic
acid

≈4.7min

C16H32O2

256

Sample 1
22276740

Sample 2
1187404

Sample 3
15340929

Sample 4
110209

2.

Octadecanoic
acid

≈7.2min

C18H36O2

284

6271461

192789

6885081

--

3.

Γ Sitosterol

≈27min

C29H50O

414

8375082

450514

1045878

61756

4.

Lupeol

≈29min

C30H50O

426

4615518

920613

3023471

--

Octadecanoic acid (Stearic acid): was found to be present in
all extracts except the aqueous extract of stem by Hot
Maceration. This could be due to the lesser content of the
component in the stem and its preferable solubility in a
relatively non polar solvent like ethanol [Rudi Heryanto,
2007]. Antibacterial, Antifungal [Akpuaka et al., 2013]
activity of this component could synergistically function with
Palmitic acid in acting as a cure for skin infections.
Γ Sitosterol: is present in the whole plant extract as well the
only stem extract. But the content of the component is greater
in the whole plant than in the stem alone. The anti microbial,
antiviral activity (Venkata Raman et al., 2012) of this
component thus explains the use of the bark (a component of
the whole plant powder) for treating skin diseases as per the
Traditional medicinal system. Ethanolic Soxhlet extraction
gives maximum yield of Γ Sitosterol from this plant. This can
help in using the aerial parts of the plant for therapeutic
purposes without uprooting the plant.
Lupeol: was found to be present in both the whole plant
extracts with a greater extraction by the Ethanolic Soxhlet
Extraction.

Biological Activity

Anti-inflammatory,
Antifungal,
Antioxidant (Aparna, 2013)
Antifungal,
Anti bacterial,
Anti tumor (Akpuaka et al.,
2014)
Antibacterial,
Antifungal, Antioxidant,
Anti diabetic,
Anti viral (Venkata Raman
et al., 2012)
Anti-inflammatory,
Anticancer (Mohammad
Saleem, 2009)

It was also found to be present in the Ethanolic Soxhlet extract
of the stem but not in the aqueous stem extract prepared by hot
maceration.This could be attributed to the lesser content of
Lupeol in the stem and the preferable solubility of the
component in organic solvent like Ethanol (like Stearic acid)
Lupeol is well known for its anti-inflammatory activity
(Mohammad Saleem, 2009) thus justifying the role of this
plant in treatment of skin diseases as well as pulmonary
tuberculosis which involves inflammation of the respiratory
tract.
Ethanolic Soxhlet extraction can be said to be the best method
of extraction of phytoconstituents from the plant parts of
Wagatea spicata. The whole plant Ethanolic Soxhlet extract
was also found to contain Squalene which is component of the
skin and a common ingredient of topical formulations (ZihRou Huang et al., 2009). The plant therefore seems to have a
promising effect as a skin protecting agent when developed
into a formulation. Components like α amyrene (detected in
Ethanolic Soxhlet extract of the plant) and γ sitosterol
(detected in all the four extracts) throw light on the anti
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diabetic potential of this plant (Venkata Raman et al., 2012;
Singh et al., 2009).
Conclusion
Thus the above study was a quick method of revealing and
documenting the phytochemical profile of Wagatea spicata, a
rare plant with a view to experimentally understand, explain
and document the ethnomedical importance associated with the
plant. This plant has been traditionally used in the form of its
roots to cure pulmonary disorders. However in the above
analysis the potential of other aerial parts of the same plant has
also been brought to the fore with an environment friendly
motive.
Future Prospects
The biological activities of all the components detected in the
plant Wagatea spicata can be studied in-vivo to determine a
maximum recommended starting dose for first in human
clinical trials.
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