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ABSTRACT

Objective: The present study was carried out to characterize the bioactive constituents present in aerial parts of ethanolic extract of Sarcostemma

brevistigma using UV-VIS and FTIR.

Methods: FTIR spectroscopy is an established time-saving method to characterize and identify functional groups.

Results: The UV-VIS profile showed different peaks ranging from 200-1044 nm with different absorption respectively. UV-VIS profile showed the
peaks at 254.00 and 680.00 nm for flavonoid. FTIR spectra showed the peak at 3418.85 cm-1 for N-H group. FTIR analysis and UV-VIS analysis
showed the presence of flavonoids and a phenolic compound. The FTIR spectra had amply evidenced the occurrence of OH group together with the
Terpenoids, and Phenol. The FT-IR spectrum showed the presence of an amine (N-H), alkyl (C-H), nitrile (C=N), halo formyl (C=0), alkenyl (C=C),

hydroxyl (0-H), haloalkane (C-F), nitrates and carbonate compounds.

Conclusion: The results confirm the fact that this plant posse’s important bioactive constituent, so further scientific investigation is needed.
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INTRODUCTION

Medicinal plant research includes much more than the discovery of
new drugs. Natural products, either as pure compounds or as
standardized plant extracts, provide unlimited opportunities for the
new drug [1]. This field has been expanding and includes diverse
subjects as negotiation of power based on medicinal plant
knowledge [2]. The different phytoconstituents present in plants
include arthra glycosides, bitter drugs, flavonoids, alkaloids,
saponins, coumarins, phenol carboxylic acids and terpenes. These
phytoconstituents confer specific characteristics and properties to
plants. Therefore, the analysis of these constituents would help in
determining various biological activities of plants. The spectroscopic
technique has become a powerful and analytical tool for the
qualitative and quantitative analysis of pharmaceutical and
biological materials. Simple, cost-effective and rapid tests for
detecting phytocomponents are necessary. Spectroscopic (UV-Vis,
FTIR) methods together or separate can be used in this sense as well
as conventional methods [3].

The Fourier Transform Infrared spectroscopy (FTIR) allows the
analysis of a relevant amount of compositional and structural
information in plants. Moreover, FTIR spectroscopy is an established
time-saving method to characterize and identified functional groups
[4]. Ultraviolet-visible spectrophotometry (UV-Vis) related to the
spectroscopy of photons in the UV-visible region. UV-visible
spectroscopy uses light in the visible ranges or its adjacent ranges.
The colour of the chemicals involved directly affects the absorption
in the visible ranges. Molecules undergo electronic transitions in
these ranges of the electromagnetic Spectrum [5].

Sarcostemma brevistigma, W. and A. (Asclepiadaceae) is an
evergreen, laticiferous, woody creeper found throughout India. It is
commonly known as Somakalli and Kodikalli. Sarcostemma
brevistigma is an important plant species traditionally used in Indian
system of medicine mainly for the treatment of various diseases
such as asthma, rheumatisum, arthritis, joints pain, ear ache, dog
bite, chronic ulcer, fever, cough, cold, menstural disorder, bone
fracture, bronchitis, dysentery, dyspepsia, leprosy, tumor,
constipation, skin diseases, ascites and stomach distention [6]. The

main objective of the present study is to identify the
phytoconstituents of Sarcostemma brevistigma whole plant extract
by UV-VIS spectrum and FTIR profile.

MATERIALS AND METHODS
Collection of plant materials

The plant Sarcostemma brevistigma was collected from Pillur Beat
(Pillur slope RF and Nellithurai RF), Karamadai Range, Western Ghats,
Tamil Naduy, India. The authenticity of the plant was confirmed in
Botanical Survey of India, Southern Circle, Coimbatore by referring the
deposited specimen. The whole plant was washed under running tap
water, shade dried at room temperature and powdered.

Preparation of plant extract for UV-VIS spectrum and FTIR
analysis

The shade dried whole plant of Sarcostemma brevistigma (at 25 °C)
was powdered in a mechanical grinder. 20 gms of whole plant
powder was weighed; 150 ml of solvent was added and kept for 3 d.
The extract was filtered using Whattman No.1 filter paper and the
supernatant was collected. The residue was again extracted two
times (with 3 d of the interval for each extraction) and supernatants
were collected. The supernatants were pooled and evaporated (at
room temperature, 28+1 °C) until the volume was reduced to 150
ml. Extract of the whole plant powder with ethanol was prepared
and stored in airtight bottles for subsequent analysis.

UV-VIS spectrum analysis

The extract was centrifuged at 3000rpm for 10 min and filtered
through Whatmann No.1 filter paper. The sample was diluted to 1:10
with the same solvent. The extract was scanned at wavelength
ranging from 200 to 1100 nm using Perkin Elmer
Spectrophotometer and the characteristic peaks were detected. The
peak values of the UV-VIS were recorded.

FTIR analysis

Dried powder (ethanolic extract) of test plant was used for FTIR analysis.
1 mg of the dried powder was encapsulated in 10 mg of KBr pellet, in
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order to prepare translucent sample discs. The powdered sample of the
pellet was loaded in FTIR spectroscope (Shimadzu, Japan), with a Scan
range from 400 to 4000 cm! with a resolution of 4 cm™.

RESULTS

The qualitative UV-VIS spectrum profile of ethanol extract of
Sarcostemma brevistigma was selected at a wavelength from 200 to
1100 nm due to the sharpness of the peaks and proper baseline. The
profile showed the peaks at 254, 680 and 1044 nm with the
absorption of 0.524, 0.110, and 0.154 respectively (table 1, fig. 1).

The FTIR spectrum was used to identify the functional groups of the
active components present in extract based on the peaks values in
the region of IR radiation. 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 peak values and functional
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groups were represented in table 2. The FTIR spectrum profile was
illustrated in fig. 2. The FTIR gave broad peak at 3418.85 cm! which
indicated the presence of N-H stretching. It gave a strong peak at
2856.12 and 2922.66 cm! which indicated the presence of C-H
stretching, 1244.58 cm™ attributed to O-H bending vibrations, the
peak around 1319.8 cm are due to alkyl group, 1621.67 cm!
alkenyl C=C stretching, 1731.61 cm! streching vibration halo formyl
group, peak obtained at 2346.42 cm! indicated the presence of C=N
stretching, and the peaks at 1376.7 and 1423.96 cm! indicated the
presence of nitrates and carbonates. There was no absorbance in
between the region 2220-2260 cm™ indicates that there was no
cyanide group in this extract. This results shows that Sarcostemma
brevistigma does not contain any toxic substances. The FTIR
spectrum confirmed the presence of alcohols, phenols, alkanes,
alkynes, alkyl halides, aldehydes, aromatics, nitro compounds and
amines in powder pellet.

Table 1: UV-VIS Spectrum Peak values of ethanolic extract of Sarcostemma brevistigma

S. No. Wavelength nm. Abs.
1 1044.00 0.154
2 1021.00 0.148
3 950.00 0.137
4 895.00 0.125
5 877.00 0.147
6 853.00 0.127
7 814.00 0.111
8 797.00 0.114
9 763.00 0.111
10 680.00 0.110
11 271.00 0.588
12 1071.00 0.143
13 1027.00 0.146
14 975.00 0.129
15 967.00 0.129
16 904.00 0.118
17 886.00 0.122
18 863.00 0.121
19 254.00 0.524
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Fig. 1: UV-VIS Spectrum of ethanolic extract of Sarcostemma brevistigma
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Table 2: FTIR Peak values and functional groups of pellet of Sarcostemma brevistigma

Extracts Peak Value Functional Functional Vibrations
group group name

Pellet of Sarcostemma brevistigma 10.27.59 C-F Haloalkane -
1244.58 0-H Hydroxyl Bending
1319.8 C-H Alkyl Bend-in plane
1376.7 Nitrates - -
1423.96 Carbonates - -
1621.67 C=C Alkenyl Stretch
1731.61 C=0 Haloformyl Stretch
2346.42 C=N Nitrile Stretch
2856.12 C-H Alkyl Stretch
2922.66 C-H Alkyl Stretch
3418.85 N-H Amine Stretch
3744.34 - - -
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Fig. 2: FT-IR Spectrum of pellet of Sarcostemma brevistigma

DISCUSSION

Characterization of secondary metabolite fingerprint by
chromatography and spectroscopy provide valuable information
about the qualitative and quantitative formulation of plant species
and their pattern of recognition by chemometric. The UV-VIS
spectroscopy offers a simple, technique to identify the main
phytochemicals, discriminating between the lipophilic and
hydrophilic molecules in relation to the polarity. Spectroscopic (UV-
VIS, FTIR) methods together or separate can be used in this sense as
well as conventional methods [7].

Fourier Transform Infrared Spectroscopy (FTIR) is a high-resolution
analytical technique to identify the chemical constituents and elucidate
the structural compounds [8]. FTIR offers a rapid and non-destructive
investigation to fingerprint plant extracts or powders [9].

Therefore in the present study FTIR techniques were employed to
evaluate the IR finger print of Sarcostemma brevistigma. The results
(table 2) revealed the presence of alkaloids due to N-H stretching,
polyphenols and flavonoids due to O-H stretching, terpens due to C-
H group [10]. The FTIR spectrum confirmed the presence of
alcohols, phenols, alkanes, alkynes, alkyl halides, aldehydes,
carboxylic acids and amines in the test plant.

All these compounds belong to secondary plant metabolites as per
researcher explanations [11]. The presence of glycosides and
alkaloids in Sarcostemma brevistigma may be associated with their
use by traditional medicine practitioners in healthcare systems in
the treatment of cough, fever and cold [12]. These were confirmed
by FTIR spectrophotometer study that predicted the presence of the
groups: C-F, 0-H, C-H, C=C, C=0, C=N, N-H, C-H, carbonates and
nitrates stretching. The presence of characteristic functional groups
of carboxylic acids, anhydrides, alcohols, phenols, amines, amides,
esters, ethers, sulphur derivatives, glycosides, nitrates, nitriles,

organic halogens and carbohydrate could be responsible for the
various medicinal properties of Sarcostemma brevistigma [13].
Based on the functional group analysis, Sarcostemma brevistigma
doesn’t contain any toxic compounds.

CONCLUSION

In the present study UV-VIS spectrum and FTIR analysis of whole
plant of Sarcostemma brevistigma showed the presence of phenolic
compounds and flavonoids which are responsible for various
medicinal properties of test plant. Further, this compound can be
isolated further screened for different kind of biological activities
depending their therapeutic uses. Further research will be needed to
find out the structural analysis of flavonoid compound by use of
different analytical methods such as NMR and Mass spectro-
photometer.
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