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ABSTRACT

Plants have an inherent ability to treat various aliments which gained interest towards medicinal plants
for curing debilitating conditions. Thunbergia coccinea is an ethnomedicinal plant used as a therapeutic
for anti-inflammatory, hepatoprotective, antipyretic and detoxicants by the rural community. Based on
this knowledge present study was carried out to investigate presence of phytochemical constituents and
Fourier transform infrared spectroscopy to characterize the chemical structure of bioactive compounds
and presence of functional group in the hydroethanolic leaves extract of Thunbergia coccinea.
Phytochemical analysis in leaves extract shows evidently that extract contains phytoconstituents such as
Alkaloids, reducing sugar, saponins, steroids, phytosterols, flavonoids, tannins, phenol and cardiac
glycoside. Fourier transform infrared spectroscopy in this extract explores presence of various functional
groups such as carboxylic acid, alkane, aldehyde, alkynes, aliphatic amines etc. Our findings exhibit that
hydroethanolic leaves extract of Thunbergia coccinea have medicinally important bioactive constituents
with different functional groups and it justifies its use as a traditional medicine for the cure of various
manifestations.

KEYWORDS : Thunbergia coccinea, Phytochemical, Fourier transform infrared spectroscopy, Traditional
medicine.
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INTRODUCTION

Plant serves as an incredible source for human
and thus plays a predominant role in the global
population?. Plants have earned a great source of
interest in the formulation of medicines in
pharmaceutical industries and treatment of

bioactive molecules for potential preventive and
therapeutic agent against neurodegenerative
disordersz2.

Among the major neurodegenerative disorders,
Alzheimer’s are a huge socioeconomic burden.
Alzheimer’s is a progressive neurodegenerative

various ailments. Ability of a plant to synthesis
aromatic compounds mainly a secondary
metabolite provides an insight for the
development of new drugs. Primary benefit of a
plant derived medicines are mainly because they
are relatively safer than the synthetic drugs,
provides therapeutic benefits and cost-effective
treatments for numerous diseases. The naturally
derived plant products such as secondary
metabolites played a vital role in the formation of

disorder characterized by cognitive dysfunction
and behavioural deficit. Potential therapeutic
target in Alzheimer’s based on biological
mechanism include inflammatory mechanism,
preventing formation or deposition of § amyloid
protein and neurofibrillary tangles, amending
cholinergic ~ transmission etc. Research
investigations on leaf extract of Ginkgo biloba
have shown efficacy to prevent the pathological
symptoms of Alzheimer’s disease3. Plants can be
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authentic source of novel bioactive compound for
the evolution of therapeutic targets for
Alzheimer’s disease.

Thunbergia is a genus of flowering plant belong to
the family of Acanthaceae. It constitutes about
100- 150 species* of robust annual or perennial
vines which grows almost 2-8 m long. It is widely
distributed as a shrub or climbers commonly used
as an ornamental plant and possess medicinal
properties. Thunbergia coccinea is a perennial
twinning climber with dark green leaves and
vines which bears bright red colour tubular
flowers found hanging as a cluster. This is plant is
rare in cultivation since it grows and blooms
mostly in late winter and early spring, thus it is
naturally found in subtropical regions and some
tropical monsoon regions of India. Thunbergia
coccinea is extensively used by karbis, tribal
society of Assam (India) as a medicine for
numerous ailments®. Literature on medicinal
plant of Assam reported that juice extract from
the root is used to treat sterility, stomach
infection, aphrodisiac, pain, fever and against
dysentery®’. Study on leaves of Thunbergia
coccinea have been reported for its potential anti-
inflammatory, analgesicc, and antipyretic
properties8. Few research evidence reported that
this plant parts are traditionally used to treat
fresh wounds, cuts and stomach infections®10.11,
In the present study an attempt is made to explore
the phytochemicals in different extracts and
functional groups in the potent extract of
Thunbergia coccinea leaves.

MATERIALS AND METHODS
Collection and Identification of Plant material

The plant material was collected from Kothagiri,
Nilgiri Dt, Tamilnadu. The plant specimen was
authenticated by Botanical survey of India,
Southern Regional Centre, Coimbatore by
referring the deposited specimen. The voucher
number of the specimen is
BSI/SRC/5/23/2017/Tech.

Preparation of Extract

Collected leaves were washed and shade dried
then coarsely powdered using an electrical
blender. Active components present in 25g of
Thunbergia coccinea leaves were extracted using
100 ml of each solvents like hydroethanol,
hexane, petroleum ether, ethyl acetate and
chloroform using Soxhlet extraction. The solution

was filtered using Whatman No.1 filter paper and
the filtrate was lyophilized and stored at 4° C for
analysis.

Qualitative Phytochemical Screening

The different extracts of Thunbergia coccinea
leaves was analysed for the presence of alkaloids,
reducing sugar, saponins, steroids, phytosterols,
flavonoids, amino acids, tannins, phenol and
cardiac glycosides according to the standard
methods!2 13,

Test for Alkaloids

To the 1 ml of extract of Thunbergia coccinea
leaves were added with few drops of Mayer’s
reagent. Formation of pale or white precipitate
indicates the presence of alkaloids.

Test for Reducing sugar

To the 0.5 ml of leaves extract added 1 ml of water
and 5-8 drops of Fehling’s solution. The test was
kept in a boiling water bath and observed for the
formation of brick red precipitate which shows
presence of reducing sugar in the leaves extract.

Test for Saponins

1ml of extract was dissolved in 10ml of distilled
water in a test tube and shaken vigorously.
Formation of froth, which is stable for 5-10
minutes indicates the presence of saponin in the
leaves extract.

Test for Steroids

To the 2 ml of leaves extract added 2 ml of
chloroform and 2 ml of concentrated sulphuric
acid then shaken well. Red colour produced in the
lower layer indicate the presence of steroids.

Test for Phytosterols

The test was conducted by adding a few drops of
concentrated sulphuric acid with hydroethanolic
extract. Formation of brown ring indicates the
presence of phytosterols in the leaves extract.

Test for Flavonoids

Using an alkaline reagent test, a few drops of
sodium hydroxide solution was added with
hydroethanolic leaves extract. Formation of an
intense yellow colour which become colourless
on the further addition of few drops of 1% dilute
hydrochloric acid, which indicate the presence of
flavonoids.

Test for Amino acids
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Ninhydrin test was carried out by adding 5 drops
of ninhydrin reagent with 1 ml of leaves extract.
Which is further kept in a boiling water bath for
3-5 minutes. Formation of purple colour indicate
the presence of amino acid in the leaves extract.

Test for Tannins

In ferric chloride test, 2 ml of leaves extract were
stirred with 2 ml of distilled water and few drops
of ferric chloride solution was added with it.
Formation of dark green precipitate indicates the
presence of tannins

Test for Phenol

The leaves extract was dissolved in 2 ml of
distilled water. To this added few drops of 5%
ferric chloride solution. A dark green colour
indicates the presence of phenol in the extract.

Test for Cardiac glycoside

For the confirmation of cardiac glycoside 5 ml of
leaves extract was added with 1 ml of glacial
acetic acid. Then few drops of 2% ferric chloride
solution were mixed with 1 ml of concentrated
sulphuric acid. Brown ring indicates the presence
of cardiac glycoside.

Fourier Transform Infrared Spectroscopic
analysis

Fourier transform infrared spectrophotometer is
feasibly the most powerful tool for identifying the

type of functional group (chemical bond) present
in the extract*. The wavelength of the light
absorbed is characteristics of chemical bond. By
interpreting the infrared spectrum, the functional
groups in a molecule can be determined?®. Dried
powder of hydroethanolic extract of Thunbergia
coccinea leaves were used for the analysis. 10 mg
of dried extract powder were encapsulated in 100
mg of KBr pellet to prepare translucent disc. The
powdered sample were loaded in FTIR
spectrophotometer with the resolution ranging
from 400 - 4000 cm-1.

RESULTS AND DISCUSSION

Traditional medicines are considered as a prime
resource for rural people since it contributes on
treating various ailments. Medicinal plants have
been referred as a backbone of traditional
medicine and their therapeutic properties are
mainly due to the presence of chemical agents in
plant which serves as a secondary metabolite?6.
This gained an interest over years for the
development of potential drugs from plants to
treat various diseases. The research was focused
on understanding the presence of bioactive
chemicals and their functional groups, their role
in the prevention and cure for diseases. Result of
the phytochemical screening are depicted in table
-1.

Table-1: Phytochemical screening of Thunbergia coccinea leaves

S.No. | Phytochemicals | Hydroethanol | Hexane Petroleum Ethyl Chloroform
ether acetate
1 Alkaloids +++ +++ ++ - ++
2 Reducing sugar +++ ++ + ++ +
3 Saponins +++ - - +
4 Steroids +++ - ++ ++
5 Phytosterols + - + ++
6 Flavonoids ++ - ++ 4
7 Amino Acids - - - -
8 Tannins +++ + ++ +
9 Phenol +++ + ++ +
10 | Cardiac glycosides +++ +++ + - -

+++ - Present

++ - Moderately present
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+ -Traces
- Absent
Preliminary phytochemical screening

In the present study exploration of phytochemical
screening with different extracts of Thunbergia
coccinea leaves revealed the presence of
alkaloids, reducing sugar, saponins, phytosterols,
flavonoids, tannin, phenol and cardiac glycoside.
Therefore, these leaves extract can be used
pharmacologically for the development of new
drugs for numerous diseases.

From the use of traditional plants as a cure for
diseases by the ancient society shows evidently
that phytochemicals have a potency to aid the role
of immune system, reduce inflammation,
conserve DNA and cells against damage. One
among the best plant containing organic
compound is alkaloids and it bears quit diverse
medicinal properties such as anaesthetic, cardio
protective, anti-inflammatory agent!”. Reducing
sugar is one of the bioactive molecules found in
plants, fruits and vegetables. It has a wide role on
significantly reducing obesity, development, and
disease resistance!8. Saponin is a naturally
occurring bioorganic molecule which has a vital
role in human health hence it considered as
pharmaceutical and nutraceutical agent?®.
Various studies shows that saponins exhibits
numerous biological and medicinal properties
such as anti-inflammatory, antibacterial,
antifungal, antiviral and anticancer etc?0. Steroids
are distinctive class of bioactive compound which
are found distinctly among plants and animals.
Plant steroids displays several biological such as
development, growth, maintain sex hormones etc.
Pharmacological properties possess anti-
inflammatory, immunosuppressive,
antihelminthic and cytotoxic activity etc2l. Plant
sterols are otherwise known as phytosterols
which are naturally occurring bioactive molecule.
They are present in plant cell membrane and
enriched in cereals, vegetables, fruits and berries.
Various studies revealed that phytosterols have
antibacterial, antiulcerative and antitumor
properties?22324,  Phytosterols also gained
attention on reducing heart disease and
cholesterol level252627, Flavonoids have extensive
biological properties which plays a significant
role in enhancing human health and reduces the
risk of diseases?s. Numerous studies on
flavonoids and bioactive molecules evidently

found that flavonoids derived from medicinal
plants are responsible for preventing oxidation of
fat, cardiovascular disease, cancer, diabetes and
cognitive impairments etc. Therapeutic uses of
amino acids present ethnomedicinal plant with a
great therapeutic option. Some of the prominent
pharmaceutical applications of amino acids are
used for the treatment of imbalance in
neurotransmission and synaptic functions. Other
area of therapeutics of amino acids are such as
gastrointestinal health, immune function and also
applicable in cardiovascular disorders2?. Tannins
are water soluble polyphenol commonly present
in plants and plant based materials. They exert
various pharmacological roles such as free radical
scavenger, antimicrobial and anticancer
properties etc30. Phenols are ubiquitous in nature
hence they are found in most of the terrestrial
plants. Its an organic compound act as an
antioxidant, antiproliferative, anti-inflammatory
and plays a vital role in other defence
mechanism3!. Cardiac glycoside is a unique
secondary metabolite which are found in many
plants, they are considered as one of the most
useful components in the therapeutics. They are
reportedly used for the treatment of atrial
fibrillation, atrial flutters and they also possess
anti proliferative property32.

In the present study, hydroethanolic extract of
Thunbergia coccinea was found to have high
content of alkaloids, reducing sugar, saponins,
steroids, tannins, phenols and cardiac glycosides,
moderate number of flavonoids and trace amount
of phytosterols. Hexane extract was found to have
good number of alkaloids, cardiac glycosides,
moderate amount of reducing sugar and trace
number of steroids, flavonoids, tannins and
phenol. Determination with petroleum ether
reveals the moderate number of alkaloids and
only few traces of reducing sugar, tannins, phenol,
cardiac glycosides. Whereas ethyl acetate shows
presence of reducing sugar, steroids, flavonoids,
tannins and phenols and a trace of phytosterols.
Alkaloids, steroids, phytosterols, flavonoids were
observed in moderately whereas reducing sugar,
saponins, tannins and phenols were only found in
traces in chloroform extract. This represents
most of the polar constituents were extracted in
hydroethanol when compared to other solvents
such as hexane, petroleum ether, ethyl acetate
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and chloroform. Hence hydroethanolic extract of
Thunbergia coccinea was used for detecting
functional group present in this plant by using
Fourier transform infrared spectroscopy analysis.

Fourier Transform Infrared

Spectrophotometer

Plants are major source for the pharmaceutical
industry since it possesses large functional
groups, which has a great influence on the drug-
like properties. FTIR spectrum was used to
identify the presence of functional group of active
components in the plant extract. FTIR is a high-
resolution analytical technique which help to
identify important chemical constituents in plant
and elucidate the structural components33 34 The
result of FTIR analysis confirm the presence of
various chemical constituents such as hydroxyl
group, carboxylic acid, alkane, aldehyde, nitriles,
alkyne, isothiocyanate, alkene, nitro compound,
aliphatic amines, halogen compound in
hydroethanolic leaves extract of Thunbergia
coccinea.

(Figure 1) demonstrates the presence of 15
functional groups identified from the
hydroethanolic extract of Thunbergia coccinea
leaves. 3981.08 cm, 3842.20 cm'! and 3741.90
cmlwere corresponding to the functional group
of hydroxyl group (non-bonded, O-H stretching).

The strong and wide peak was observed at 2497

3379.29 cmtand 671.23 cm! which are assigned
as carboxylic acid (O-H stretching) and halogen
compound (C-Br stretching) respectively. The
moderate peaks were observed at 1643.35 cm-1,
1519.91 cm'1 and 1219.01 cm-! were assigned as
Alkene (C=C stretching), Nitro compound (N-O
asymmetric stretch), Aliphatic amines (C-N
stretching) respectively. The peak at 2893.22 cm-
1, 2106.27 cm? and 1913.39 cm! refer to the
presence of functional group such as alkane (C-H
stretching), Alkyne (C=C Stretch), [sothiocyanate
(N=C=S stretch) respectively. The peaks at
279293 cml, 2715.77 cm! represents the
functional group aldehyde (C-H stretching). Peak
obtained in 2360.87 cm, 2322.29 cm!
determines the presence of Nitriles (C=N stretch)
as a functional group.
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CONCLUSION

The present work has been carried out to
establish the various phytoconstituents in
different extracts and FTIR parameters in the
potent hydroethanolic leaves extract of
Thunbergia coccinea, which could serve as an
important and commercial interest in
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pharmaceutical industries and research for the
innovation of drugs. This preliminary study has
been an insight for conducting further study on
this plant to resolve their efficacy by in vivo
studies.
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