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ABSTRACT: Natural products from various medicinal plants, in the form of pure
compounds or standardized extracts, which provide unlimited opportunities for
discovery of new drug leads, is due to the unmatched availability of chemical
diversity. There is an increasing demand for chemical diversity in screening
programs, seeking therapeutic drugs from natural products, interest, particularly in
edible plants, has grown throughout the world. Botanicals and herbal preparations
for medicinal usage contain various types of bioactive compounds. The focus of this
paper is on the analytical methodologies, which include the extraction, isolation, and
characterization of active ingredients of bioactive compounds from Stachytarpheta
urticifolia. The common problems and key challenges in the extraction, isolation,
and characterization of active ingredients of bioactive compounds are discussed. As
extraction is the most important step in the analysis of constituents present in herbal
preparations, the strengths and weaknesses of different extraction techniques are
discussed. The analysis of bioactive compounds present in the plant extracts
involving the applications of common phytochemical screening assays,
chromatographic techniques such as HPLC and TLC as well as non-chromatographic
techniques such as FTIR, Mass Spectroscopy and Structural elucidation are
discussed. Purification of bioactive compounds was done using column
chromatography. The structures of the compounds were elucidated on the basis of
spectroscopic analysis, including Fourier transform infrared, electron spray
ionization mass spectrophotometry, 1HNMR and 13C NMR. The bioactive
compounds produced from S. urtcifolia were tested. Isolation and identification of
bioactive compounds, namely pentacyclic triterpenoid as phenolics, are known to
search free radicals along with various biological properties including antioxidant
and anticancer activities.

INTRODUCTION: Among the thousands of
components present in plants, but biological
activity is shown by a few components, therefore it
is difficult to screen and analyze the bioactive
molecules among a large number of other
components 1.
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Different parts of the plants were subjected to a
suitable process of extraction and evaluated the
biological activity of their constituents. Activityguided isolation has been chosen for the process of
isolation and purification of active compounds. The
plant extracts were subjected to sequential
fractionation, and a bioassay of each fraction was
performed 2. Isolation and separation of active
components from the complex mixtures can be
done using different chromatographic methods like
Thin Layer Chromatography (TLC), highperformance liquid chromatography (HPLC), and
Gas-liquid chromatography (GLC) 3.
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Other techniques like Mass spectroscopy (MS) and
Nuclear magnetic resonance spectroscopy (NMR)
were further used to increase the sensitivity of
detection and also to provide the structural
information of active compounds 4. Medicinal
plants consist of chemical components like
carbohydrates, terpenes, saponins, alkaloids,
glycosides, etc. One of the prominent aspects is to
identify the phytochemical composition of the
plant. Important bioactive constituents of plants
having medicinal values had sufficient attention on
account of their economic importance. Therefore
these studies on medicinal plants are helpful to
develop small-scale industries that are involved in
the isolation of crude herbal drugs 5. The biological
activity and phytochemical constituents of S.
urticifolia have not yet been reported earlier. Based
on the phytochemical screening and antioxidant
properties exhibited by the different parts of the
plant, the leaf was selected for isolation and
purification of bioactive compounds. The present
work is framed to extract the biologically active
compound from S. urticifolia leaf using different
solvents to investigate, isolate and purify the
chemical components responsible for its
antioxidant effects.
Phytochemical Extraction and its Importance:
Active portions of plant tissues from cellular matrix
having medicinal value are extracted using suitable
solvents through the standard extraction
procedures. Dried plant material is preferable over
fresh plant material due to its reduced water content
which makes it more suitable for solvent extraction
6
as the solvents diffuse into the tissue of solid plant
and solubilize compound with similar polarity 7, 8, 9.
The most common steps involved during extraction
includes, prewashing, drying of the plant material,
freeze-drying, grinding to get the homogeneous
sample and solvent extraction 2. There are different
methods used for extraction of bioactive compounds
from medicinal plants like hot continuous
extraction, percolation, decoction, counter-current
extraction, soxhlet extraction, aqueous-alcoholic
extraction by fermentation, ultrasound extraction
(sonication), microwave-assisted extraction, liquid
and phytonic extraction. Among all these extraction
process, liquid extraction is effective and widely
used. In order to isolate all the active compounds
present in a medicinal plant, the solvents with
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polarity in increasing range are required. As the
compound is heat labile, temperature of drying and
extraction is generally desirable in mild range.
Separation Techniques used in Purification and
Characterisation of Bioactive Compounds: The
crude extract of medicinal plant usually has various
types of metabolites bearing different polarities.
Therefore it is a big challenge to separate the
particular compound on the basis of its
identification and characterization. Various
techniques were implemented for separation and
purification processes, these include chromatographic methods of separation such as TLC,
Column chromatography as well as HPLC. The
isolated pure compound is further used to
determine the structure and its biological activity.
Chromatogram is being generated through TLC and
HPLC that is used to characterize the multicomponent constituents as a fingerprint 10.
Thin Layer Chromatography (TLC): Thin-layer
chromatography (TLC) is the separation technique
where two or more compounds or ions are
distributed between two phases, one which is
moving and the other which is stationary. These
two phases are mainly solid-liquid, liquid-liquid or
gas-liquid. Among these, TLC is a chromatographic separation technique where solid-liquid
phase is used. In this method, the components of a
mixture are separated using a thin stationary phase
supported by an inert backing (polar absorbent). It
acts on adsorption principle where a compound has
different affinities for the mobile and stationary
phases, and this affects the speed at which it
migrates and finally separated in various spots.
Finally, the distance travelled by the spot is
determined by retention factor (Rf) 11. The other
tests involve usage of phytochemical screening
reagents, spraying these reagents on sample causes
colour changes according to the constituents
present in plant extract which can be observed
under UV light 13. To detect specific types of
compounds, many spray reagents like chromogenic
and fluorogenic reagents are available in literature
12, 14
. Spray reagents are specific to particular type
of compound, or particular class of compounds.
After applying to the plate, they react differently to
different compounds, and produce different colour
that indicate specific class of compounds 12. This
method is efficient, easy, reliable and reproducible 15.
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Fourier Transform Infrared Spectrometry
(FTIR): FTIR has proven to be a valuable tool for
the characterization and identification of
compounds or functional groups (chemical bonds)
present in an unknown mixture of plants extract 16,
17
. In addition, FTIR spectra of pure compounds are
usually so unique that they are like a molecular
"fingerprint". For most common plant compounds,
the spectrum of an unknown compound can be
identified by comparison to a library of known
compounds. In FTIR, vibrations of bonds within
chemical functional groups of a compound and
generates a spectrum which is used for generation
fingerprint of a biochemical metabolite. IR spectra
of primary and secondary metabolites of plant
samples can be used to detect the minor changes in
them 18, 19. In the current days particularly in
phytochemistry, FTIR technique has been exercised
to spot the structure of certain plant derived
secondary metabolites 20, 21, 22. FTIR has become
one of the most important methods in identification
of chemical constituents of the unknown sample
and elucidate the structure of compounds, and has
been made as a one of the requisite method of
Pharmacopoeias of many countries to identify
medicines 23.
Identification of the Structure of the active
Constituents by Nuclear Magnetic Resonance
(NMR) Spectroscopy: Natural products like, plant
extracts can offer many opportunities for discovery
of new drug because of their excellent chemical
diversity. Medicinal herbs offer important
constituents to food supplements, nutraceutical,
modern medicines, folk medicines and lead
compounds for synthetic drugs 24, 25. Medicinal
plants are screened for novel compounds with
bioactivity are the sole remedy since, plant based
drugs are biodegradable safe and have fewer side
effects. Therefore the present study was undertaken
to isolate and elucidate certain phenolic compounds
from the plant leaf extract. Molecular structure of
compound based on the chemical environment of
the magnetic nuclei like 1H, 13C, 2D NMR, etc., are
determined at minute concentration using NMR
spectroscopy. It is the most important nondestructive technique in deciphering the molecular
structure of biochemical and chemical compounds.
NMR spectroscopy uses a strong radio frequency
(Rf) pulse which excites the entire range of
frequencies of a given nuclei whose time response
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is known as free induction decay (FID) containing
every information. NMR spectrum is given by
Fourier transformation of FID. This technique is
used in JEOL GSX 400 NB FT-NMR spectrometer.
The light spectra of samples containing less
abundant nuclei like 1H, 13C, 2D NMR, etc., are
thus easily obtained.
Liquid
Chromatography
Coupled
Mass
Spectrometry (MS): Because of the chemical
nature of different constituents in medicinal plants
only one an analytical technique does not have the
capability in profiling all secondary metabolites 26.
Using chromatographic separation with mass
spectrometry (MS detection). The chemical
screening of plants crude extracts can be
performed. Additional information can be obtained
through MS, complementary to chromatographic
process and DAD detection that helps in
identification and specificity of detection 27. MS is
well known for its unique detection technique,
revealing all the compounds present in plant
extracts as particular molecule weight is obtained
by natural compound 28. MS coupling with high
performance liquid chromatography offers, great
selectivity and sensitivity, and helps in effective
analysis of complex matrices. LC/UV/MS is
commonly used as first step in chemical profiling
of crude plant extracts. LC-MS is a wellestablished, powerful technique whereas, it has
high range of ionization models for analysis of
polar, nonvolatile semi polar and to an extent a
polar compound. Ionized molecules in mass
spectrometry and their fragmented ions are
separated based on their mass by change ratio
(M/Z) and the relative detector responses from each
M/Z ratio is plotted in mass spectrum.
MATERIALS AND METHODS:
Collection of Plant Material: Stachytarpheta
urticifolia leaves were collected from Aaraku
Valley, Visakhapatnam, Andhra Pradesh, India.
The plant identification was approved by Damaku
rai village of Aaraku valley near Ananthagirimandal,
Visakhapatnam. The Stachytarpheta urticifolia plant
was taxonomically approved and authenticated by
Dr. P. Venkaiah, Professor of the Department of
Botany, Andhra University, Visakhapatnam,
Andhra Pradesh, India. The S. urticifolia plant
samples were deposited in the herbarium,
Department of Botany, Andhra University. The
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plant reference number assigned to S. urticifolia is
28083 is obtained from the department. The fresh
leaves of S. urticifolia were dried on air at room
temperature in shade approximately for 2 weeks.
Once the leaves were well dried, they were
powdered and stocked in glass bottle in the dark for
further analyses.
Plant Extract Preparation: Leaf of the plant
under study, S. urticifolia was taken to laboratory
and washed using running tap water then blotted to
dryness using filter paper and allowed to dry in
shade on laboratory benches. The completely dried
plant material was then grounded to powder using
hand mill. Powdered plant material 100 g was
extracted successively in hexane, ethyl acetate and
methanol by using 250 ml of each solvent by a
Soxhlet apparatus for 24 h. Each solvent extract
was concentrated in vacuum at about 40 °C using a
rotary evaporator (Superfit, PBU 6D model). The
crude extraction thus obtained was stored in a
refrigerator at -20 °C until use.
Reagents/Chemicals used in the Investigation:
DPPH (1, 1-diphenyl-2-picrylhydrazyl) was bought
from Sigma Chemical Company, India, Silica gel G
for TLC (Qualigen chemicals, India) Silica gel for
column chromatography (100-200 mesh) (Qualigen
chemicals, India). All the other chemicals and
reagents used are of analytical grade.
Preliminary Phytochemical Analysis: The plant
extracts obtained in different solvents were
analyzed for occurrence of alkaloids 29, tannins,
phenols and flavonoids 30, steroids 31, saponins 32
and cardiac glycosides 33, 34.
Separation through Column Chromatography:
The fractionation of methanol solvent extract
(11.59 g) and ethyl acetate solvent extract (3.32 g)
was done on in column using silica gel (100-200
mesh) separately by n-hexane was used in packing
column. Column was eluted by increasing polarity
first with hexane and then increasing the quantity
of ethyl acetate in hexane, methanol in ethyl acetate
and finally water in methanol. Each fraction of 10
ml volume was collected and the fractions were
subjected to thin layer chromatography based on
which similar fractions were pooled together. TLC
chromatogram was visualized by spraying iodine
vapors. The pooled fractions are six with ethyl
acetate and were labeled as EaA to EaG. Similarly
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ten methanol fractions were labeled as MeA to
MeJ. These fractions were then further analysed for
phytochemicals using TLC method. The fractions
those gave similar Rf value containing spots in TLC
were again pooled into 5 major fractions labeled as
F1 to F5.
Usage of Thin Layer Chromatography (TLC)
for Separation of Secondary Metabolites: The
above 5 major column fractions, F1 to F5 were
subjected to thin layer chromatographic analysis, to
identify the specific chemical constituents using
chemical tests. Wide varieties of biochemicals are
separated for qualitative, quantitative assay and
preparative work using thin layer chromatography
35
. Based on differences in Rf values of compounds
the chromatographic separation occurs by
distributing compounds into mobile and stationary
phase. Plates precoated with silica gel G were
purchased from Qualigens, India and separated
using appropriate solvent system.
Thin Layer Chromatographic Study for
Phenols: Methanol and water at the ration of 6:3
solvent system was used for the separation of
phenols in TLC. The Rf values and colour of
phenols were noted under visible light which is
sprayed with ferric chloride reagent 36.
Analysis for Saponins using Thin Layer
Chromatography: Chloroform and methanol at
the ration of 1.2:0.2 solvent system was used for
the separation of saponins in TLC. The Rf values
and colour of saponins were noted under visible
light which is sprayed with vanillin hydrochloric
acid reagent 37.
TLC Study of Alkaloids: Chloroform and
methanol at the ratio of 3:1.3 solvent mixture is
used to separate alkaloids in TLC. The Rf values
and colour of the separated alkaloids were noted
under visible light after spraying with
Dragendorff’s reagent 37.
Separation of Sterols through TLC: Chloroform,
glacial acetic acid, methanol and water at a ratio of
64:34:12:8 solvent system is used for separation of
sterols in TLC. The Rf values and colour of the
separated spots were noted under visible light after
spraying the plates with anisaldehyde - sulfuric
acid reagent and heating at 100 °C for 6 min 38.
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TLC Study of Glycosides: Ethyl acetateMethanol-water (80:10:10) solvent mixture was
used to separate glycosides. The Rf values and
colour of separated glycosides were noted in
ultraviolet light (UV 254 nm) by heating the
developed plate at 110 to 120 °C for 5 minutes then
spraying with Marquis reagent on to the plate in hot
condition.
Assay of Free Radical Scavenging Activity using
DPPH: Methanol, hexane and ethyl acetate
fractions obtained from column chromatography
were screened for radical scavenging activity with
DPPH. The concentrated extracts were dissolved in
5% dimethyl sulfoxide (DMSO) at concentrations
10-1000 µg/ml to assay DPPH activity. DPPH
radical scavenging activity was measured
according to the method of 39. Plant extract at
various concentrations were mixed with aliquot of
3ml of 0.004% DPPH solution in ethanol and
incubated at 37 °C for 30 min. and optical density
of the test mixture was read at 517 nm. All tests
were conducted in three replications, the results
were then averaged.
The percentage of inhibition of DPPH radical was
measured as
Percentage of inhibition = A0 – A1 × 100 / A0

Whereas A0 is the optical density of the control and
A1 is the optical density with addition of plant
extract/ ascorbic acid.
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maximize the resolution in order to maximize the
purification i.e., in particular to purify a single
component from a complex mixture. Biologically
active fifth fraction (F5) that was obtained from
column pooled fractions was subjected to semipreparative HPLC analysis on a Develosil, C18, 50
× 20mm, 5μ RP-HPLC column. Chromatographic
separation was obtained by isocratic elution using
acetonitrile and 5mM ammonium acetate
(NH4OAc) in the ratio of (90:10). Dry powdered
sample extract (10 mg) was dissolve in 5ml of
acetonitrile in 25 ml volume metric flask and
diluted up to mark with same solvent. Buffer was
prepared by dissolving 0.3854 g of NH4OAc in 1 lit
of Water, sonicated and filtered using 0.45μ filter
paper. The flow rate was 18 ml/min. The eluting
compounds were monitored continuously using a
diode array detector at 205.00 ± 4.00 nm.
Fourier Transform Infrared Spectroscopy
(FTIR) Analysis of the Isolated Major Fraction
of HPLC: The unique functional group using FTIR
spectroscopy (The IRAffinity-1S FTIR spectrophotometer) was detected using purified compound.
The functional group detections were recorded in
the wavenumber range of 500–4000 cm−1 at a
resolution of 4 cm−1. Sample was mixed with KBr
powder at thermo Nicolet nexus 670 spectrophotometer.
1

The fifty percentage inhibition concentration (IC50)
value i.e. the half maximal inhibition concentration
of sample required to reduce DPPH free radical
was obtained by linear regression analysis of doseresponse curve plotting between percentage
inhibition and concentrations by considering the
lowest obtained inhibition value as 0% and
maximum obtained inhibition value as 100%.

H NMR and 13C NMR Spectra: The 1H NMR
and 13C NMR techniques were carried at Laila
Impex R & D center Vijayawada, Andhra Pradesh.
These techniques were used to identify the
bioactive compound present in the extracts
responsible for the structural identification. Spectra
were run on Bruker spectrometers operating at 10
MHz for 1H NMR and 200MHz for 13C NMR
using DMSO and D2O (methanol) solvents. The
chemical shifts were given in ppm (δ) and coupling
constant was expressed in Hertz.

Purification of Active Column Fraction by SemiPreparative HPLC: Chromatographic separation
was carried out using Jasco semi-preparative HPLC
system equipped with two pumps PU- 2087 plus
connected to mixture, 2ml fixed loop (Rheodyne)
injector and single wavelength UV-detector Jasco
2075plus. Preparative HPLC is very similar to
analytical HPLC, instead of injecting a small
amount of product stacked injections are given to

Mass Spectrometric Analysis of the Isolated
Major Fraction of HPLC: The compound purified
by HPLC was subjected to mass spectrometric
analysis for structural determination. LC-MS
analysis was carried out on a LC (Shimadzuprominence) equipped with PDA detector using
mobile phase, acetonitrile and water in the ratio of
90:10 with total flow of 0.30 mL/min whereas MS
(Shimadzu-LCMS-2010 EV) was used with ESI
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(Electrospray ionization) interface at CDL
Temperature 250 °C, Heat Block temperature 200
°C and nebulising gas flow of 1.5 L/min. The
detector Voltage was 1.5kV.
RESULTS:
Preliminary Phytochemical Assay: The phytochemical screening achieved on the crude extracts
of S. urticifolia leaf revealed the occurrence of
cardiac glycosides, saponins, tannins & phenolics
and steroids Table 1. Glycosides present only for
methanol extract absent in ethyl acetate and hexane
extract. Alkaloids only present ethyl acetate extract
and absent in methanol and hexane extracts.
Phenolics, tannins, saponins and steroids were
present in all three extracts.
TABLE 1: RESULTS OF PRELIMINARY PHYTOCHEMICAL SCREENING OF THREE CRUDE PLANT
EXTRACTS OF S. URTICIFOLIA LEAF
Phytochemical tests
HX
EA
ME
Tannins and phenols
+
+
++
Steroids
+
Alkaloids
+
Cardiac glycosides
+
Saponins
+
+
+
+ = presence; - = absence; HX = Hexane extract, EA = Ethyl
acetate extract, ME = Methanol extract

Assay of Five Major Column Fractions for
DPPH Radical Scavenging Activity: The five
major fractions DPPH free radical scavenging
activity was analysed Fig. 1. The IC50 values
obtained for DPPH inhibition of five major column
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fractions are 1149.06 µg/ml, 1028.17 µg/ml, 922.93
µg/ml, 984.04 µg/ml, 520.72 µg/ml, and 450.04
µg/ml, for first fraction (F1), second fraction (F2),
third fraction (F3), fourth fraction (F4), fifth
fraction (F5) and ascorbic acid, respectively. The
results revealed that fraction (F5) are having higher
percentage inhibition of DPPH absorbance and
lower IC50 value of 512.54 µg/ml. When compared
to IC50 value of ascorbic acid 450.04 µg/ml.

FIG. 1: PERCENT INHIBTIONOF DPPH RADICAL BY FIVE
MAJOR COLUMN FRACTIONS OF S. URTICIFOLIA AND
ASCORBIC ACID STANDARD

Phytochemical Screening of Five Major Column
Fractions: The phytochemical screening of five
major column fractions (F1 to F5) by TLC study
confirmed the presence of phenols, saponins,
steroids, and alkaloids in different fractions based
on the difference in solvent elution mixtures which
may be responsible for their antioxidant activities
Table 2.

TABLE 2: DETECTION OF PHYTOCHEMICALS IN FIVE MAJOR COLUMN FRACTIONS BY THIN LAYER
CHROMATOGRAPHY STUDY
Compounds
Column fractions
F1
F2
F3
F4
F5
Color
Rf
Color
Rf
Color
Rf
Color
Rf
Color
Rf
Phenols
No spot
Blue
0.48
Blue
0.70
Green
0.90
Blue
1.20
Saponins
Gray
0.67
No spot
Gray
0.78
Gray
0.81
Gray
0.94
Steroids
Pink
0.91
Pink
0.95
No spot
No spot
No spot
Alkaloids
Brown
0.52
Brown
0.80
Brown
0.92
No spot
No spot
Rf = Retardation Factor

Purification of Active Column Fraction by SemiPreparative HPLC: Specific TLC methods of
phytochemical screening revealed complex
mixtures of plant constituents with different
polarities Table 2. Which lead to purification of
fraction by semi-preparative HPLC. Among the
five-column fractions, fraction five (F5) obtained
with solvent elution mixtures of ethylacetate and
methanol possess higher percentage inhibition and
lower IC50 value. Then the fraction five (F5) was

selected for further purification through semipreparative HPLC Fig. 2. HPLC chromatograms
indicated that fraction (F5) got separated into two
different fractions (such as fraction I & II). Based
on the area of the percentage of peaks shown in
Fig. 2 and Fig. 3. Fraction-2 was selected for
structural analysis. The description of HPLC
fraction-I and fraction-II was shown in Tables 3 &
4.
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FIG. 2: SEMI-PREPARATIVE HPLC CHROMATOGRAM OF SEPARATED FRACTION-I AT 205nm ± 4.00nm
TABLE 3: CHROMATOGRAM REPORT OF HPLC FRACTION-I
*
**
Index
Retention Time [Min]
Peak Area [mV.Sec]
Res. USP
NTP USP
Peak Area [%]
1
3.729
1211910
6446.413
1.000
100.000
Total
1211910
100.000
*
Res. USP- United States Pharmacopeia Resolution; **NTP USP- Number of Theoretical Plates, United States Pharmacopeia method

FIG. 3: SEMI-PREPARATIVE HPLC CHROMATOGRAM OF SEPARATED FRACTION –II AT 205 nm± 4.00 nm
TABLE 4: CHROMATOGRAM REPORT OFHPLC FRACTION-II
*
**
Index
Retention Time [Min]
Peak Area [mV.Sec]
Res. USP
NTP USP
Peak Area [%]
1
8.262
2814723
24697.479
1.000
94.185
Total
2814723
94.185
*
Res. USP- United States Pharmacopeia Resolution; **NTP USP- Number of Theoretical Plates, United States Pharmacopeia method

DPPH assay of HPLC Fractions-I & II: The free
radical scavenging activity of DPPH of the pure
compound in fraction-I & II was assayed. The
results were shown in the figure revealed that the
purified compounds are having higher percentage

inhibition of DPPH absorbance. Among fractions I
and II, fraction -II exhibited the highest free radical
scavenging activity Fig. 4. Hence fraction- II has
been selected for further analysis.

FIG. 4: RESULTS FOR PERCENTAGE INHIBITION ACTIVITY OF HPLC SEPARATED COMPOUNDS
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Structural Elucidation of Purified Active
Compound of HPLC Fraction-II: In comparison
with the above two fractions, it was decided to
continue with HPLC fraction-II for structural
elucidation because of highest purity with peak
area 94.184% and highest percentage inhibition of
DPPH activity.
FTIR Analysis: The FTIR spectrum was used to
identify the functional group of the active
component based on the peak value in the region of
infrared radiation. The methanolic leaf extract of S.
urticifolia was passed into the FTIR and the
functional groups of the component were separated
based on its peak ratio. The results of S. urticifolia,
FTIR analysis confirmed the presence of Alcohols
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or Phenols, Alkanes, and Alkenes, the compounds
which show major peaks at 3444.14, 2925.92 and
1385.32 and minor peaks at 1204.36-C-C ring and
1034.30- C-OH bending respectively Fig. 5; Table
5.
TABLE 5: FT-IR PEAK VALUE AND FUNCTIONAL
GROUPS OF METHANOL LEAF EXTRACT OF S.
URTICIFOLIA (HPLC FRACTION-II)
S. no.
Peak Value cm-1
Functional groups
1
3444.14
OH (Alcohols, Phenols)
2
2925.92
CH3 Stretching (Alkanes)
3
1626.53
C-OH
4
1385.32
CH2 bending
5
1204.36
C-C ring
6
1034.30
-C-OH- bending vibration

FIG. 5: FT-IR SPECTRUM OF S.URTICIFOLIA LEAF (HPLC FRACTION-II)

Proton NMR and D2O Exchange: The proton
NMR and D2O Exchange spectrum of purified
fraction-II from HPLC was obtained Fig. 6. The
proton NMR exhibited single proton at 4.16 ppm is

due to olifinic HC=CH Proton. D2O Exchange
exhibited, 4.218 ppm -OH group is disappeared,
2.512 ppm is due to CH2 protons, and 1.982 ppm is
due to CH3 proton Fig. 6a.

FIG. 6: 1H-MR SPECTRA OF ISOLATED COMPOUND FROM S. URTICIFOLIA (HPLC FRACTION-II)
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FIG. 6A: 1H-MR SPECTRA OF ISOLATED COMPOUND FROM S. URTICIFOLIA (HPLC FRACTION-II)
13

C NMR: 13C NMR Spectrum of purified HPLC
fraction-II exhibited at 119.03 ppm is due to C=C
carbon, 2.11ppm is due to CH2 carbon, and

1.74ppm is due to CH3 carbon respectively in Fig.
7a and 7b.

FIG. 7A: 13C-NMR SPECTRA OF ISOLATED COMPOUND FROM S. URTICIFOLIA (HPLC FRACTION-II)

FIG. 7B: 13C-NMR SPECTRA OF ISOLATED COMPOUND FROM S.URTICIFOLIA (HPLC FRACTION-II)

International Journal of Pharmaceutical Sciences and Research

6045

Regalagadda and Challa, IJPSR, 2021; Vol. 12(11): 6037-6049.

Mass Spectrum: The Liquid chromatography/
Mass spectrometry (LC/MS) chromatogram of the
active pure compound of HPLC fraction-II was
shown in Fig. 8. The compound was analyzed in
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positive ion mode. The MS fragmentation ions at
m/z showed a main compound peak at 560.4 and
high intensity (baseline) peak at 427.0.

FIG. 8: MASS SPECTRUM (MS) OF HPLC FRACTION-II)

The structure was predicted and elucidated based
on the MS fragmentation, 1H proton and 13C NMR.
The stable compound with base peak m/z 427 was
identified as having molecular formula C30H50O
and the structure was proposed as pentacyclic

triterpenoid (Lupeol) Fig. 9. Some more spectral
studies are required for more structural
conformation. By the above spectral studies, we
predict the presence of pentacyclic triterpenoid
(Lupeol).

FIG. 9: THE STRUCTURE OF SECONDARY METABOLITES ISOLATED PENTACYCLIC TRITERPENOID
(LUPEOL) Mol wt = 426.72 = 427; Mol formula = C30H50O

DISCUSSION: Plants are important source of a
wide range of bioactive molecules which make
them good source for different types of drugs.
Biological activities of the biochemical compounds
present in herbal drugs and their structures can be
determined by various biochemical techniques. The
process of isolation of pure bioactive components

from medicinal plants is a long and tiresome
process. The new useful compounds derived from
plants and their screening for chemical structure are
performed for isolation of new targets with
potential activities. This leads to identifying known
metabolites present in plant extracts at earlier
stages during separation, which is an economically
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very important step. Among biochemical
techniques, chromatographic techniques are
extensively used in the isolation and purification of
bioactive compounds from plants. TLC is carried
out by using solvent systems such as hexane,
acetone, ethyl acetate, methanol, chloroform, and
formic acid in various combinations and ratios such
that they range from polar to non-polar. Except for
ethylacetate and methanol solvent system gave
successful results in chromatographic separation of
the components. The ideal range of partition
coefficient (K) achieved by using a suitable solvent
system that suits for each target compound plays an
important role in separation biomoleculae in
chromatographic system 40. Initial separation and
detection of plant constituents are usually done by
TLC which is a simple and cost-effective method
with less equipment, easy to run, highly
reproducible. HPLC technique is preferred as it is
efficient in the separation of biochemicals with
sensitivity of detection, good selectivity.
Chromatographic techniques play a vital role in the
analysis of phytochemists for their efficient
localization and quick characterization of natural
compounds derived from plants. Toxicity of
solvents, the reactivity of compounds, and
solubilitiy are the important parameters that should
be taken care of while selecting solvent systems in
separation of biochemicals. The chromatographic
techniques are easy sensitive and cost-efficient
techniques in the separation zof secondary
metabolites 41, 42. In the current study, TLC
chromatogram of S. urticifolia plant extracts
exhibited the presence of phenolic compounds.
Flavonoids and tannins belong to phenolic
compounds that exhibit diverse biological
properties like antibacterial and antioxidant
activities 43. Secondary metabolites like steroids,
alkaloids, saponins, phenols present in plants might
be responsible for bioactivity. Phenolic compounds
are known to exhibit antioxidant activity. The
methanol leaf extract of S. urticifolia exhibits
strong antioxidant activity, which is attributed to
the presence of phenolic compounds that possess
free radical scavenging activity and multiple
biological activities 44. HPLC is one of the most
important techniques used for the purification of
bioactive compounds and their chemical
characterization 45. Most of the secondary
metabolites present in plant cells perform specific
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roles in harmony in the defense mechanisms of the
plants 46. The methanol extract of S. urticifolia
showed the occurrence of an olefin group of
compounds using 1H NMR analysis 47. These
compounds may be involved in antioxidant activity
of the plant extract. A detailed structure of
secondary metabolites and organic compounds in
solutions can be determined by powerful
spectroscopy, NMR 48. The results of the current
study showed the chemical basis for bioactive
property and its therapeutic use of the plant by the
tribal people can be ascribed to its adjustment in
environmental stress and also the occurrence of
phenolic compound (pentacyclic triterpenoid) as
phenolics are known to scavenge free radicals
along with various biological properties including
antioxidant and anticancer activity.
CONCLUSION: The proposed structure is based
on the information acquired by the LC/MS, FTIR,
Proton NMR, and 13C NMR analysis. So, it is
therefore considered only as a Predicted structure
of the active compound is pentacyclic triterpenoid
(Lupeol).
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