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Abstract

Wagatea spicata (synonymously known as Moullava spicata) is a perennial plant of Leguminosae family
having ethnomedical significance as a skin disease healer ™. It exhibits a diverse concentration of
biologically active constituents such as Lupeol, Bergenin, Stigmasterol, Friedelin, n-Hexadecanoic acid,
Palmitic acid, Gamma sitosterol 2. However the systematic study based on qualitative and quantitative
detection of several marker compounds from Wagatea spicata is essential to reveal the entire
phytochemical profile of the plant. Therefore, the primary objective of this work was to isolate and
characterize the phytoconstituents from Wagatea spicata which may possibly be contributing to its
biological activity. Additionally this will contribute towards establishment of quality of the aerial plant
material.

Preparative HPTLC method was developed for the rapid and less laborious, greener isolation of
components from the methanolic leaf extracts of Wagatea spicata. Techniques such as Fourier Transform
Infra Red Spectroscopy, Nuclear Magnetic Resonance Spectroscopy & Gas Chromatography Mass
Spectrometry (GCMS) were employed for structural elucidation & identification of isolated components.
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Introduction

Indians have a rich heritage of natural medicines of plant, animal and mineral origin.
Generations after generations have benefitted by using these formulations from the tribal
sources. In order to unfold these natural medicines to more people for greater good, it is
necessary to standardize these formulations and document their uses with scientific evidence.
As a fundamental step towards this goal it is essential to define and document the plants and
other raw materials that are required make these formulations. Isolation and identification of
phytoconstituents is a quintessential thread that can help weave the quality of the end product.

HPTLC is the most commonly chosen method for analysis of phytoconstituents due its
simplicity, quickness, affordability, discontinuous (offline) and open nature. In our prior work,
the HPTLC fingerprint of Wagatea spicata leaves has already been reported Bl An effort
towards the identification of components was also made. However, the current work was
performed to practically isolate components from leaf extracts of Wagatea spicata, that
reportedly possess antimicrobial or antioxidant activities, using Preparative HPTLC and
elucidating their structure using FTIR, GCMS and NMR.

Materials and methods

Plant processing: The plant was collected from Kankeshwar Hills near Alibaug, Maharashtra
and was identified and authenticated by the Botanical Survey of India, Pune. Leaves being site
of synthesis of metabolites were selected and shade dried for one week followed by
pulverization using domestic mixer grinder. The coarse leaf powder was sieved through 80
micron mesh and preserved in clean airtight glass container, in a clean dry place, away from
light.

Extraction of phytoconstituents from leaf: 1g of fine leaf powder in 25ml of methanol was
subjected to accelerated maceration by ultrasonication for 30 minutes, followed by overnight
steady state extraction. After filtration using Whatman filter paper number 41, the clear extract
was used for isolation by preparative HPTLC.
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Isolation of components using preparative HPTLC
To separate the leaf components with an aim of isolating
them, following steps were performed:

a. Separation using HPTLC
b. Collection and extraction of isolates
A detailed description of each of the above steps is as under:

a. Separation using HPTLC: The leaf extract was run
separately on ten commercially coated TLC plates (Merck
Ltd). The mobile phase used was Toluene: Ethyl acetate:
Formic acid in the ratio 2:7:1(v/v/v) B!

Table 1: Experimental Details

HPTLC system CAMAG HPTLC with WinCATS
used software
Stationary Phase TLC Silica Gel 60 F 254 plates
Detector CAMAG TLC Scanner 4
Mobile Phase Toluene: Ethyl acetate: Formic acid 2:7:1
viviv
VoIL_Jme_ of 180ul
application
Solvent front 70 mm
Rate of application 5 sec/ul
Band length 180mm

b. Collection of isolates: Three well separated bands at Rt
0.30, Rf 0.63 and Rf 0.70 showing UV absorbance were
selected for isolation. These bands were marked, excised and
extracted in methanol. Bands of similar Ry from different
plates were pooled together in three separately labelled, clean
conical flasks. The extract was filtered and concentrated and
the isolates so obtained were used for further analysis using
FTIR, NMR and GCMS techniques.

FTIR Analysis of isolates
FTIR fingerprints of all the three isolates were recorded at
room temperature on IRAffinity-1 with DRS-8000 accessory
at Shimadzu India Pvt. Ltd.

Table 2: Experimental Details

FTIR system used IRAffinity-1
Scan range 400-4000cm-1
Resolution 4cm-1

Apodization Happ-Ganzel
No. of scans 45

NMR analysis of isolates

Proton NMR analysis followed by 13 C HSQC was carried
out for all the three liquid state samples at National NMR
Facility, TIFR.

Table 3: Experimental Details

Bruker 800MHz spectrometer

NMR system used (Bruker Ltd. Switzerland).

Processional frequency 800MHz

Solvent used CDCl3

GCMS Analysis of isolates

The three isolates were individually injected on GC-MS 2010
system. The identity of the samples was deduced by Spectral
comparison with the compounds enlisted in the NIST 11
Library for GC-MS.

Table 4: Experimental Details

GCMS system GC-MS 2010 Shimadzu Analytical
used Pvt.Ltd.
Column RTX-5MS
Column oven 200 °C
temperature
Carrier Gas Helium
Mass detector GCMS-QP2010 Ultra
. . NIST (National Institute Standard and
Library Details Technique) 11

Results and Discussion

Images of plate of Preparative HPTLC run have been
documented below. Also, the GCMS chromatograms and
spectra with the detailed peak reports containing the Rs
values, peak areas and peak heights of the individual
components with component identity, IR and NMR spectra
obtained during the analysis, have been tabulated in figures
below.

R:0.70

R:0.63

R:0.30

Fig 1: Pre-preparative separation (Pilot run) of leaf extract of
Wagatea spicata in the mobile phase Toluene: Ethyl Acetate: Formic
Acid 2:7:1 viviv observed at 254 nm
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Fig 2: FTIR spectrum of component isolated at R¢ 0.30
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Fig 3: FTIR spectrum of component isolated at Rf 0.63 and 0.70

Table 5: List of peaks exclusively detected in each sample

NG1(Rr0.3) NG2(Rr 0.63) NG3(Rr 0.70)
690.52 825.53 665.44
719.45 856.39 736.81
729.09 927.76 823.6
825.53 1122.57 858.32
856.39 1157.29 933.55
908.47 1365.6 1026.13
1122.57 1492.9 1124.5
1363.67 1579.7 1487.12
1456.26 1712.79 1784.15
1492.9 2924.09 2926.01
1712.79 3194.12
1732.08
1820.8
2848.86
2918.3
2954.95
|
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Fig 5: NMR spectrum of component isolated at R{0.63
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Fig 6: NMR spectrum of component isolated at Rf 0.70
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Fig 7: TIC and peak table of component isolated at Rr 0.30
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Fig 8: GCMS library report of component isolated at R¢ 0.30
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Fig 9: TIC and peak table of component isolated at Rf 0.63
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Fig 10: GCMS library report of component isolated at Rr 0.63
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Fig 11: TIC and peak table of component isolated at R¢ 0.70
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Fig 12: GCMS library report of component isolated at R¢ 0.70

Discussion

1. Preparative HPTLC analysis: HPTLC fingerprint of the
leaves of Wagatea spicata has already been reported®. The
present work focuses on isolation of the components with a
view of their structural elucidation. From the above data, it is
evident that preparative HPTLC served as not only an
effective tool but also greener, less laborious and
sophisticated tool for separation and isolation of components
from Moullava spicata.

2. FTIR analysis: As deduced from the FTIR fingerprints
(1300-cm-900 cm?) of all the three isolates, table 5 states
exclusive peaks detected in each sample. The isolate Rf 0.3
shows the presence of the frequencies at 690.52, 719.45,
729.09 cm™ which are characteristic of OCN deformation
when amide is present as stated in the standard reference chart
(770-620 cmt)*. This finding confirms the presence of amide
group. The isolate also shows the presence of the frequency
825.53 that falls in the range 840-790 cm which is a result of
C-H out of plane bending when RIR2C=CHR3 present.

In the FTIR spectrum of the isolate at R 0.63, the presence of
the frequency 825.53 that falls in the range 840-790 cm
which is a result of C-H out of plane bending when
R1R2C=CHR3 present. The isolate shows a signal at 1579.7
cm? also which falls in the range 1580-1650 due to C=C
stretching in polyenes.

The isolate Rf 0.70 shows a response at 3194 cm™* which is
very closely in the range 3400-3200cm-1 for polymeric
hydroxy compounds. This substantiates the presence of a
hydroxyl group

3. NMR analysis: NG1 shows the following signal as
observed in the PMR and HSQC COSY spectrum.
0.88(t,3H, CHs), 1.108-1.413(m,38H,-CHa,-
8.8(s,2H,-NHy)

The above results indicate that the molecule isolated at Rt
0.30 is 13-Docosenamide and the structure is:

CH=CH),

H o H
L[]

NG2 shows the following signal as observed in the PMR and
HSQC COSY spectrum.

0.85-0.88(4s, 24H, 8CH3), 1.25-1.4 (10t,20H,10 CH2),
1.1(3t,6H, 6CH=)

The above results indicate that the molecule isolated at Ry
0.63 is Squalene. The results obtained are in accordance with
bis molecule of squalene.
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NG3 shows the following signal as observed in the PMR and
HSQC COSY spectrum.

0.88 (t, 3H, CH3), 1.26-1.4 (m,46H,21CH2, CH,-OH),
1.68(s,1H, -OH) The above results indicate that the molecule
isolated at R¢ 0.70 is n-Tetracosanol

10

4. Identification using GCMS

From the figures 7 and 8, it can be observed that the
component at Rs 0.3 has a molecular weight 337 g/mol which
is the molecular weight of 13-docosenamide and shows 91%
similarity index with the same. In the fragmentation pattern,
detection of fragment at m/z 320 suggests amide group loss
from the structure.

From the figures 9 and 10, it can be seen that the component
Rt 0.63 has a molecular weight 410 g/mol which is the
molecular weight of 2, 6, 10, 14, 18, 22-Tetracosahexaene
(IUPAC name for Squalene) and shows more than 95%
similarity index with same. In the fragmentation pattern,
detection of fragment at m/z 69 can be mainly due to the loss
of multiple CH; groups.

From the figures 11 and 12 we understand that the component
at R¢ 0.70 has a molecular weight 354 g/mol which is the
molecular weight of n- Tetracosanol-1 and shows 97%
similarity with the same. In the fragmentation pattern,
detection of fragment at m/z 336 can be due to probable loss
of H20.

From the above interpretation, it can be manifested that the
isolates collected at R 0.30, Rf 0.63 and Rs 0.70 are 13-
docosenamide, squalene and n-Tetracosanol-1 respectively.
Three Phytoconstituents, namely, 13 -Docosenamide,
Squalene and n-Tetracosanol-1 from the leaf extract of
Moullava spicata (Wagatea spicata), were isolated using
Preparative HPTLC and identified using contemporary
spectroscopic as well as hyphenated techniques. Further
quantification of each component is essential for the ultimate
quality establishment of the plant under study.
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