Sureshrao et al., 2024; Plants & Secondary Metabolites, Volume 2; ISBN: 978-81-973870-4-3

CHAPTER 4

Phytochemical analysis of leaves of Tephrosia purpurea (L.) Pers.
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Abstract

Tephrosia purpurea is a common plant in India and is treated as a weed. It is commonly grown
near roadsides and wastelands. It has ethnomedicinal uses, but nowadays people ignore it.
Keeping this in mind, an attempt has been made to document the bioactive compounds
available in the leaves through phytochemical screening. Results showed the presence of
saponin, flavonoids, tannin, phenolic compounds, and reducing sugar. The detected
compounds could be responsible for the therapeutic values of T. purpurea leaves, bringing

attention to the importance of roadside plants.
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Introduction

Medicinal plants play an important role in human health care systems (Das et al.,
2022; Devi et al., 2024a). They also provide nutraceuticals and reduce the cost of
medicines. Among them, Tephrosia purpurea is a well-known plant (Figures 1-2) in
Ayurveda and named "Sarwa wranvishapaka" for its property to heal wounds (Rao
et al, 2020). Traditionally, it is practiced for impotency, asthma, dyspepsia,
hemorrhoids, syphilis, gonorrhoea, rheumatism, and enlargement of the kidney and
spleen (Akanksha et al., 2014). It is an important component of herbal preparations
like Tephroli and Yakrifti used to cure liver disorders. Various phytocompounds,
including pongamol, purpurin, purpurenone, tephrosin, bulnesol, tephrostachin, -
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sitosterol, and so on, have been reported (Agnihotry et al, 2011). Modern
pharmacological studies have shown that the plant has wound healing,
antileishmanial, anticarcinogenic, antimicrobial, antioxidant, hepatoprotective,
antifertility, antispermatogenic, anti-diarrheal, diuretic, and insecticidal properties.

Figure 1: Habitat of Tephrosia purpurea in wild

Figure 2: Leaves of Tephrosia purpurea in wild
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Figure 3: Collection of leaves from field for phytochemical analysis

Acetylcholinesterase inhibitory action reported from this plant aids its utilization for
the development of drugs for Alzheimer's and dementia neurological disorders
(Alam, 2004; Kumar et al., 2012; Bathini et al., 2012; Arriaga et al., 2014; Anbarasi
and Vidhya, 2015; Arjun et al., 2016; Babu et al., 2017; Rao et al., 2020). Tephrosia
purpurea is commonly known as Bano Kuthi. It is under shrubs and suberect.
Branches are angled or rounded. The leaf rachis is 5.0-6.2 cm. Leaflets have 5-8
pairs. Flowers are purple. Pods are slightly curved with short, appressed hairs.
Seeds are ovoid (Saxena and Brahmam, 1994).

Methodology
Collection of leaves and preparation of extracts

The leaves of Tephrosia purpurea were collected from CDA-13 in the in the nearby
Mahanadi River area of Cuttack district of Odisha state in July 2024 (Figure 3). The
plant was identified by the senior author. The Soxhlet method of extraction was
adopted using different solvents for phytochemical analysis (Devi et al., 2023). The
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detection of eight secondary metabolites was carried out using standard methods
(Devi et al., 2024b; Marndi et al., 2024; Devi et al., 2024c).

Secondary metabolites
Test for tannin

About 1 ml of the filtrate of leaf extract was taken. Added about 3-5 drops of 0.1%
lead acetate solution into it. The gelatinous precipitate formation confirmed the
presence of tannin (Ankari et al., 2024).

Test for saponin

About 1 ml of the filtrate of leaf extract was taken and mixed with 1 ml of distilled
water and allowed to shake it vigorously. The persistent froth formation after shaking
confirmed the presence of saponin (Tripathy et al., 2024).

Test for flavonoids

About 1 ml of the filtrate of leaf extract was taken and added 2 ml of 2 % NaOH
solution, followed by H2SO4 into it. The colour initially turned to an intense yellow
colour with the addition of NaOH solution and later became colourless with sulphuric
acid. This change in colour confirmed the presence of flavonoids (Soni et al., 2024).

Test for terpenoids

About 2 ml of the filtrate of leaf extract was added with 6 drops of chloroform and
placed it in the water bath for few minutes. Then 6 drops of concentrated H2SO4
were added. The appearance of reddish-brown interface confirmed the presence of
terpenoids (Behera et al., 2024).

Test for phenolic compounds

About 1 ml of the filtrate of leaf extract was taken. Few drops of 5% Ferric chloride
solution were added into the filtrate extract. The appearance of bluish black colour
provides the positive result of the phenolic compounds (Dimri et al., 2024).

Test for reducing sugar

About 1 ml of the filtrate of leaf extract was taken and 2 drops of Fehling’s solution
A followed by Fehling’s solution B were added and kept it in water bath for few
minutes. The presence of red orange precipitate confirmed the positive result of the
test for reducing sugar (Landge et al., 2024).

Test for steroids

About 1 ml of the filtrate of leaf extract was taken. 1 ml of chloroform and 1 ml of
concentrated sulphuric acid was added into it. The appearance of upper red and
lower yellow with green fluorescence provide the positive result for the presence of
steroids (Tallur et al., 2024).
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Test for alkaloids

About 1 ml of the filtrate of leaf extract was taken and added 3 to 4 drops of
Dragendroff’'s reagent. The formation of reddish-brown precipitate confirmed the
presence of alkaloids (Acharya et al., 2024).

Test for carbonyl compounds

About 1 ml of the filtrate of leaf extract was taken and added 3 to 4 drops of 2,4- Di-
nitrophenylhydrazine reagent. The formation of yellow crystal confirmed the
presence of carbonyl compounds (Sreedevi et al., 2024).

Results and discussion

The phytochemical analysis showed that in the aqueous extract of Tephrosia
purpurea, flavonoids were detected, whereas tannin, phenolic compounds, and
reducing sugar were present in the ethanol extract (Table 1). It was noticed that only
tannin, phenolic compounds, and reducing sugar were observed in acetone extract
(Table 1). The presence of tannin in the leaves of Tephrosia purpurea showed its
antibacterial activities (Tong et al., 2022), and the presence of flavonoids showed its
potential to decrease the risk of hypertension (Panche et al., 2016). The presence
of phenolic compounds showed their antioxidant activities (Rahman et al., 2021).

Table 1: Secondary metabolites in the leaves of Tephrosia purpurea

Secondary metabolites | Aqueous Ethanol Acetone
Tannin Absent Present Present
Saponin Absent Absent Absent
Flavonoids Present Absent Absent
Terpenoids Absent Absent Absent
Phenolic compounds Absent Present Present
Reducing sugar Absent Present Present
Steroids Absent Absent Absent
Alkaloids Absent Absent Absent
Conclusion

The present study concludes that leaves can be used as antibacterial agents and
can be useful to reduce hypertension. The population of Tephrosia purpurea is good
and can be extracted in a sustainable way as raw materials for the development of
pharmaceuticals.
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