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CHAPTER 5

Phytochemical screening of fruits of Tiliacora acuminata (Lam.)
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Abstract

Tiliacora acuminata, a plant species used in traditional medicine, was investigated for its
phytochemical constituents. The fruits of T. acuminata were extracted using aqueous, ethanol,
and methanol solvents, and the resulting extracts were screened for the presence of various
bioactive compounds. The phytochemical analysis revealed the presence of tannins, saponins,
reducing sugars, phenolic compounds, alkaloids, steroids, and terpenoids in the extracts. The
results suggest that T. acuminata fruits are a rich source of bioactive compounds, which may
contribute to their potential medicinal and therapeutic properties. The study provides a
comprehensive understanding of the phytochemical constituents of T. acuminata fruits and

highlights their potential for further research and development into natural health products.

Keywords: Bioactive compounds, medicinal plants, extraction, phytochemical analysis

Introduction

Traditional medicine has been an integral part of human healthcare for centuries
(Devi et al., 2022; Nayak and Kumar, 2023; Devi et al., 2024), with many plant
species being used to treat various ailments (Kumar and Jena, 2014). In recent
years, there has been a growing interest in the phytochemical analysis of medicinal
plants (Das et al., 2022; Mishra et al., 2022; Saha et al., 2022), as they are a rich
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source of bioactive compounds with potential therapeutic properties (Sahoo et al.,
2021; Kumar et al., 2021; Agarwal et al., 2023; Sahu et al., 2024).

Figure 1: Vegetative parts of Tiliacora acuminata
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Figure 2: Habitat of Tiliacora acuminata
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Tiliacora acuminata (Figures 1-2), a plant species native to the tropical regions of
Asia, has been used in traditional medicine for its various health benefits (Das et al.,
2020; Tripathi et al.,, 2024). Phytochemical screening is a crucial step in the
discovery of new drugs from plant sources (Aradhana et al., 2022). It involves the
identification and quantification of bioactive compounds present in plant extracts
(Singh et al., 2022). The phytochemical analysis of Tiliacora acuminata fruits can
provide valuable information on their potential medicinal properties and can pave
the way for further research into their therapeutic applications. Tiliacora acuminata
is a member of the Menispermaceae family, which is known for its diverse range of
bioactive compounds. The plant has been traditionally used to treat various
ailments, including fever, rheumatism, and digestive disorders (Tripathi et al., 2024).
However, there is limited scientific evidence to support its traditional uses,

highlighting the need for further research into its phytochemical constituents and

therapeutic properties.

Figure 3: Fruits of Tiliacora acuminata

The aim of the present study is to investigate the phytochemical constituents of

Tiliacora acuminata fruits using various solvents, including aqueous, ethanol, and
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methanol. The study will provide a comprehensive understanding of the bioactive
compounds present in T. acuminata fruits and their potential therapeutic

applications.

Materials and methods

The fruits of Tiliacora acuminata were collected from the bank of Mahanadi River
areas, Cuttack, in October 2024. Authors have identified the plant specimen.
Aqueous, ethanol and methanol extracts of fruits were obtained and nine different
bioactive compounds were detected using standard methods (Devi et al., 2023;
Marndi et al., 2024).

Qualitative phytochemical analysis for secondary metabolites

Test for tannin

2-5 drops of 0.1 % lead acetate solution were added to 1 ml of the filtrate of the fruits
extract. The white gelatinous precipitate provided a positive result for the presence

of tannins.
Test for saponin

1 ml of distilled water was added to 1 ml of the filtrate of the fruits extract and shaken
vigorously. The persistent froth formation after shaking indicated the presence of

saponin.
Test for flavonoids

2 ml of 2 % NaOH solution and 3 drops of dilute HCI were added to 1 ml of the filtrate
of the fruits extract. The colour of the filtrate initially turned to an intense yellow
colour with NaOH solution and later turned colourless. This colour change confirmed

the presence of flavonoids.
Test for terpenoids

1 ml of the filtrate of fruits extract was added with 6 drops of chloroform and placed
in the water bath for a few minutes. Then 6 drops of concentrated H2SO4 were
added. The reddish-brown interface confirmed the positive result for the presence

of terpenoids.
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Test for phenolic compounds

1 ml of the filtrate of fruits extract was taken and a few drops of 5 % Ferric chloride
solution were added. The bluish-black colour provided the positive result of the

phenolic compounds.
Test for reducing sugars

1 ml of the filtrate of fruits extract was taken and 2 drops of Fehling’s solution A
followed by Fehling’s solution B were added and kept in the water bath for a few
minutes. The presence of red-orange precipitate confirmed the presence of reducing

sugars.
Test for steroids

1 ml of the filtrate of the fruits extract was added with 1 ml of chloroform and 1 ml of
concentrated H2SOs were added to it. The appearance of upper red and lower yellow

with green fluorescence provided the positive result of the test for steroids.
Test for alkaloids

1 ml of the filtrate of the fruits extract was taken and 3-4 drops of Dragendroff's
reagent was added to it. The formation of a reddish-brown precipitate confirmed the

presence of alkaloids.
Test for carbonyl compounds

1 ml of the filirate of the fruits extract was taken and 3-4 drops of 2,4-Di-
nitrophenylhydrazine reagent was added to it. The formation of yellow crystals

confirmed the presence of carbonyl compounds.
Results and discussion

The phytochemical analysis of Tiliacora acuminata fruits revealed the presence of
several bioactive compounds. Tannins, saponins, reducing sugars, and phenolic
compounds were detected in all three extracts (aqueous, ethanol, and methanol).
These compounds are known for their antioxidant, anti-inflammatory, and

antimicrobial properties (Kumar et al., 2013). The analysis also detected the

42 |Page



Mety et al., (2024); Plants & Secondary Metabolites, Volume 3; ISBN: 978-81-973870-3-6

presence of terpenoids in the ethanol extract, while steroids were detected only in
the methanol extract. Alkaloids were detected in both ethanol and methanol extracts.
Flavonoids, carbonyl compounds were not detected in any of the extracts (Table 1).
The presence of these bioactive compounds suggests that Tiliacora acuminata fruits
may have potential medicinal and therapeutic applications. The results of this study
provide a comprehensive understanding of the phytochemical constituents of
Tiliacora acuminata fruits. The presence of a range of bioactive compounds,
including tannins, saponins, reducing sugars, phenolic compounds, terpenoids,
steroids, and alkaloids, suggests that the fruits may have potential antioxidant, anti-
inflammatory, antimicrobial, and other medicinal properties (Palei et al., 2024).
Nishanthini et al., (2014) documented the phytochemicals from stem and leaf of T.
acuminata. Uthirapathi et al., (2020) reported the phytochemicals of T. acuminata.
Simon et al., (2016) documented the antimicrobial activity of T. acuminata. Tripathi

et al., (2024) documented the bioactive compounds of flowers of T. acuminata.

Table 1: Phytochemical analysis of T. acuminata fruits

Bioactive compounds Aqueous Ethanol Methanol
Tannin +ve +ve +ve
Saponin +ve +ve +ve
Flavonoids -ve -ve -ve
Terpenoids -ve +ve -ve
Reducing sugar +ve +ve +ve
Phenolic compounds +ve +ve +ve
Steroids -ve -ve +ve
Alkaloids -ve +ve +ve
Carbonyl compounds -ve -ve -ve

(+ve: present; -ve: absent)
Conclusion

The phytochemical analysis of Tiliacora acuminata fruits revealed a diverse range
of bioactive compounds, including tannins, saponins, reducing sugars, phenolic
compounds, terpenoids, steroids, and alkaloids. The presence of these compounds

suggests that the fruits may possess antioxidant, anti-inflammatory, antimicrobial,
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and other medicinal properties, supporting their traditional use in folk medicine.
Further studies are warranted to explore the therapeutic potential of T. acuminata
fruits and to isolate and characterize the bioactive compounds responsible for their

medicinal properties.
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