Larix Publications

Journal of Pharma Research

Available online through

Research Article
ISSN: 2319-5622

www.jprinfo.com

JPR INFO

Vol. 9 Issue 12, 2020

PHYTOCHEMICAL SCREENING AND EVALUATION OF 3-SITOSTEROL FROM LANTANA CAMARA
G. K. Mallaiah*, P Vivek Sagar2
12Vaagdevi Pharmacy College, Warangal

Received on: 15-11-2020; Revised and Accepted on: 31-12-2020

ABSTRACT

Objective: The aim of our study was to investigate chemical constituents of leaves and aerial of Lantana camara since not much

phytochemical investigation had been done previously in India.

Methods: Phytochemical screening of the extracts obtained from the leaves of L.camara indicated the presence of flavonoids (type
of flavonols), saponins, alkaloids, steroids, and terpenoids. Thin-layer chromatography fingerprinting and the spraying reagent
(concentrated H2S04 and vanillin in ethanol) were used to identify the hexane extract containing phytosterols.

Results: The different chromatographic and spectroscopic results revealed the presence of (3-sitosterol isolated from L.camara.

Conclusion: The isolation and purification afforded white crystalline powder which was subjected to chemical and spectral
identification by infrared and 1H-nuclear magnetic resonance. The compound was identified as B-sitosterol.

Keywords: Axitinib, RP-HPLC, validation.
INTRODUCTION

Medicinal plants are very ancient and true natural
medicines which are useful for the treatment of different diseases.
They can be used directly or in extracted forms for the management
of various ailments due to the presence of various secondary
metabolites [1].

Lantana camara L. (Verbenaceae) is a rambling shrub with a
number of flower colors viz. red, pink, white,yellow and violetl.
These plants are cultivated as ornamental or hedge plants in India
2. Previously 3,4, we reported the phytochemical studies of Lantana
camara L. and the chemical investigation of the stems from the red
flowering taxa and pink flowering taxa of this plant. Herein, we
report the isolation of compounds from the leaves and aerial parts
of another taxa (yellow flower) of this plant, collected at Loacl
Herbarium.

Plants belonging to this genus are famous for its medical
benefits. Recent pharmacological studies have shown that
L.camara L. has anti-inflammatory, antimicrobial, antioxidant,
antitumor, and cardiovascular effect [5]. A large number of
phytochemical components have been derived and made this
plant a source of flavonoids, alkaloids, saponin ,terpens and
complicated sterols and sterols [6] as shown in Fig. 1. B-sitosterol
belongs to the group of phytosterols, which particularly includes
stigmasterol and campesterol. Phytosterols are crucial steroid
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molecules that stabilize the phospholipid bilayers of cellular
membranes in plants, having similar structural and biological
functions to cholesterol, and are a major group of bioactive
constituents with well-proven bioactivity. Phytosterols show a
variety of health benefits in vivo, in particular, protection
against various chronic ailments, such as cardiovascular
diseases, diabetes, cancer, and hepatic injury. It is worth
mentioning that phytosterols have been attracting much
interest because of their well-known cholesterol-lowering
property recently [7]. The main objective of this study is to
investigate and isolate this compound from L.camara cultivated
in India since it is an important compound in therapy.

MATERIALS AND METHODS
Plant material

L. camara leaves were collected from local forest area, Babil
Province, India, during March and dried in shade at room
temperature and grinded as powder and weighed. The plant
was identified and authenticated.

Extraction of terpene

Shade-dried pulverized plant material (100 g) from plant leaves
was extracted by Soxhlet apparatus with hexane (700 ml), the
extract was filtered, and the solvent was evaporated under
reduced pressure using rotary evaporator. Hexane extract was
analyzed for the presence of terpene using thin-layer
chromatography (TLC) with spray reagent and confirmed by gas
chromatography-mass spectrometry (GC-MS) and liquid
chromatography (LC)-MS analysis.

Isolation of sitosterol by preparative TLC Preparation of
stationary phase
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Readymade silica gel GF 254 plates with a layer thickness of
0.25 mm, dimension 20 cmx20 cm. The plates were reactivated
by heating in the oven at 100°C for 15 min, left to cool, and used
for application after allocation of the baseline and the solvent
front.

Preparation of solvent system

Mobile phase for sterols (chloroform: acetone) was mixed in a
conical flask and introduced in the jar. The jar was lined with a
filter paper, closed tightly, and left for saturation.

Application of sample

About 2 g of the sample was dissolved in absolute methanol and
applied on the baseline of TLC plates.

Fig. 1: Important components of Lantana camara §-
sitosterol [C29H500]

Detection of separated spot

Detection was done by spraying side of plate with vanillin-
sulfuric acid reagent. The purity of each band was checked by
analytical TLC until single spot on TLC plate is obtained for
identification with a reference standard.

Method of identification of chemicals
GC-MS

GC-MS was carried out to detect the presence of terpenes in the
plant extract. GC-MS conditions for detection of terpenes were:
the carrier gas was helium, the injection volume was 1 pL, and
the split ratio was 2.0. Injection temperature: 250°C. Column
temperatures: From 80°C and rose up to 310°C at a rate of
10°C/min.

LC/MS analysis

LC/MS analysis of phytosterols in the hexane extract, a
SHIMADZU LAB solutions using beta-sitosterol as standard,
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C18 column (2.1 mmx50 mm, 5 pm). An isocratic mobile
phase of acetonitrile/ methanol (99:1, v/v) was used at a flow
rate of 600 pL/min, and the injection volume was 10 pL. Stock
solutions of standard compound were prepared by dissolving
compound at 1.000 mg/mL in isopropanol.

Structure elucidation of 3-sitosterol

e Fourier transform infrared (FTIR): FTIR spectroscopy is a
technique for material analysis; it offers quantitative and
qualitative analysis of the sample. FTIR identified chemical
bands in molecules, the range of scanning 4000-400 cm-1. IR
radiation is passed through a sample. Some of the IR radiation is
absorbed by the sample, and some is transmitted. The resulting
spectrum represents the molecular absorption and
transmission, creating a molecular fingerprint of the sample. IR
spectra was done using Nicolet NEXUS 670 FT-IR.

o 'H-nuclear magnetic resonance (NMR): The 1H-NMR spectra
were performed at the University of Jordan, Faculty of Science,
and Department of Chemistry. Instrument Model: Bruker 500
MHz-Avance III. Chemical shift is in part per million (ppm) with
reference to the chemical shift of the deuterated solvent or the
internal standard tetramethylsilane.

RESULTS AND DISCUSSIONS

Natural products have always been a preferred choice of all as it
plays a great role in discovering new medicines. During
extraction, solvents diffuse into the solid plant material and
solubilize compounds with similar polarity [8].
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Fig. 3: Chromatogram of unknown
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Table 1: Rf value of standard and extract

Solvent system Chloroform:Acetone
Rf value of 0.280
B-sitosterol standard
Rf value of 0.260

B-sitosterol in extract

Table 2: Characteristic FT-IR Absorption of -sitosterol

Compound

Bands (cm-1)

3399.85-3328.28

3863.24-2990

3110

1640

1580

1460.8-1374.30

1312.72

FT-IR: Fourier
transform infrared

Interpretation
Stretching vibration
of OH

Stretching vibration
of CH alkane
(symmetric and
asymmetric)
Streching vibration of
CH alkene

Stretching vibration
of C=C

Bending vibration of
OH

Bending vibration of
isopropyl

Bending vibration of
C-0 of 2° alcohol

mobile phase (chloroform: acetone) against [-sitosterol
reference standard, and the spot of extract appeared the same
Rf value as that in reference standard on TLC plate as shown
in Table 1, as indicated by the development of violet spots after
spraying by vanillin sulfuric acid spray  reagent [9].

LC-MS analysis

The chromatogram shows intensity of ions in mass spectrum
ptrhoaptortional to the compound in the sample (B-sitosterol)
in database (Figs. 2 and 3).

GC/MS analysis

The chromatogram showed peak with retention time (13.033
min) corresponding to the molecular ion peak at 414 m/e in
comparison with NIST83-46-5 database (Fig. 4).

Fragmentation pattern of -sitosterol

B-sitosterol molecular ion observed at m/z 414 that
corresponds to the molecular formula C29H500. Peak at m/z
396 resulted from loss of water molecule from the molecular ion
which will further dealkylated to yield peak at m/z 381.

Peak at m/z 273 is for fragmentation of C17-C20 cleavage. The
dehydration of m/z 273 fragment will yield m/z 255 as shown
in Fig. 5 [10].
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Fig. 4: (a and b) Gas chromatography-mass spectrometry
chromatogram of 3-sitosterol

Hexane extract of the plant was investigated by TLC which
revealed the presence of [-sitosterol that appeared as spot in
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Fig. 5: Fragmentation pattern of 3-sitosterol
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Fig. 6: The Fourier transform infrared spectra of the f3-
sitosterol

Table 3: 1H-NMR chemical shift values for compound
recorded in CDC13 (500 MHz)

HO

Chemical shift No.ofH

Carbo Interpretation
n (ppm)
atom
C1 1.3151,1.0585
C2 1.52,1.2793
C3 3.5283 1H Singlet, alcoholic

proton
C4 2.2143, 1.965

C6 5.3392 1H Triplet, C=CH2
C7 2.2878, 1.0765

C8 1.037

C9 1.1712

C11 1.6285, 1.3828

C12 1.5117

C14 1.0497

C15 1.9808, 1.6518
Cl6 1.9419, 1.6518

C17 1.1192

C18 1.0366 3H Methyl group
C19 1.2019 3H Methyl group
C20 1.3151

Cc21 0.8976 3H Methyl group
C22 1.1876 1H

C23 1.19 1H

C24 1.10

C25 1.036

C26 1.55 3H Methyl group
C27 0.9912 3H Methyl group
C28 0.8283

C29 0.8349 3H Methyl group
NMR: Nuclear magnetic

resonance
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Table 3: 1H-NMR chemical shift values for compound
recorded in CDCI3 (500 MHz)

Isolation and purification of -sitosterol

For isolation and purification of (3-sitosterol, preparative TLC
plate was conducted on 2 g of hexane extract corresponding to
100 g of the plant to give 47 mg of (-sitosterol (0.5%). The
solvent system used was chloroform:acetone. The band of
isolated compound was observed by the development of violet
spots at plate side after spraying by vanillin sulfuric acid spray
reagent.

Structure elucidation of 3-sitosterol
FT-IR spectrum

The FT-IR spectra of the [B-sitosterol (Fig. 6) showed the
characteristic absorption bands by which its functional groups
were identified.

The values of the characteristic bands of these spectra have
been discussed according to the Lukitaningsih book [10], and
summarized in Table 2.

H-NMR

The analysis was used to identify the target compound. The
spectra were recorded in chloroform solvent. The values of
chemical shifts have been discussed according to the Silverstein
et al. [11] books and summarized in Table 3.

CONCLUSION
L.camara of India contains significant amount of sitosterol, and
further studies needed to investigate the presence of other

sterol like stigmasterol which is reported to be found in the
plant.
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