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Abstract
The present study was carried out to evaluate
the qualitative phytochemical constituents present in
water and diethyl ether Testa (Seed Coat) extracts of
Thespesia populnea. Medicinal plants are important
sources of bioactive compounds with significant
therapeutic potential. The Testa (Seed Coat) of
Thespesia populnea was collected, shade-dried,
powdered, and extracted separately using water and
diethyl ether solvents. The obtained extracts were
subjected to standard qualitative phytochemical
screening methods for the detection of alkaloids,
flavonoids, tannins, saponins, glycosides, phenols,
terpenoids, and steroids. The results revealed the
presence of several phytochemical constituents in
both extracts. Water extract showed a higher presence
of polar compounds such as tannins, saponins,
flavonoids, and phenols, whereas the diethyl ether
extract exhibited a strong presence of terpenoids and
steroids due to its non-polar nature. Alkaloids,
flavonoids, glycosides, and phenolic compounds were
detected in both extracts. These phytochemicals are
known to possess antioxidant, antimicrobial, anti-
inflammatory, and medicinal properties. The study
concludes that the Testa extracts of Thespesia
populnea contain valuable bioactive compounds that

may contribute to traditional medicinal uses and can

be explored further for pharmacological applications.

Keywords: Phytochemical analysis; Thespesia populnea
and Pharmacological uses.

1. Introduction

Medicinal plants have been widely used in traditional
medicine due to the presence of biologically active phyto-
chemicals such as alkaloids, flavonoids, tannins, saponins,
glycosides, terpenoids, and phenolic compounds. These
phytochemicals possess various pharmacological activi-
ties, including antioxidant, antimicrobial, anti-
inflammatory, antidiabetic, and anticancer properties [1].
Thespesia populnea, commonly known as the Portia tree,
belongs to the family Malvaceae. The plant is widely dis-
tributed in tropical coastal regions of India and other
Asian countries. Different parts of the plant, such as leaves,
bark, flowers, fruits, and Testa (Seed Coat), are traditional-
ly used for treating skin diseases, inflammation, diabetes,
ulcers, and liver disorders [2]. Plant Thespesia populnea
was Testa (Seed Coat) extracts contains several secondary

metabolites that contribute to therapeutic activities. The

extraction solvent plays an important role in isolating phy-

*Corresponding author: E-mail: poongothai@shctpt.edu
Affiliation: PG & Research Department of Biochemistry, Sacred Heart
College (Autonomous), Tirupattur - 635 601. Tamil Nadu, India.

www.shcpub.edu.in

1168



Original Research Article

J. Funct. Mater. Biomol. 10 (1) (2026) pp 1168-1172

A. Poongothai et.al.

tochemical constituents because compounds differ in po-
larity and solubility. Water extracts mainly dissolve polar
compounds, whereas diethyl ether extracts contain non-
polar or moderately polar constituents [3]. Therefore, the
present study was carried out to perform qualitative phy-
tochemical analysis of water and diethyl ether Testa (Seed
Coat) extracts of Thespesia populnea in order to identify
the presence of important bioactive compounds.

2. Materials And Methods

2.1. Collection of Plant Material

Fresh Testa (Seed Coat) of Thespesia populnea was
collected from Tirupattur. The collected Testa (Seed Coat)
was washed thoroughly with distilled water to remove
dust and impurities. The material was shade-dried for 7-
10 days and powdered using a mechanical grinder.

2.2. Preparation of Extracts

2.2.1. Water Extract

About 10 g of powdered Thespesia populnea Testa (Seed
Coat) material was soaked in 100 mL of distilled water for
24 hours with occasional stirring. The extract was filtered
using Whatman No.1 filter paper and concentrated using a
water bath. The concentrated extract was stored at 4°C for
further analysis.

2.2.2. Diethyl Ether Extract

About 10 g of powdered Thespesia populnea Testa (Seed
Coat) material was extracted with 100 mL of diethyl ether
using a Soxhlet apparatus for 6-8 hours. The extract was
filtered and concentrated by evaporating the solvent. The
concentrated extract was preserved for phytochemical

screening.

2.3. Phytochemical Analysis

The plant extract solutions were assessed for the existence
of the phytochemical analysis by using the following
standard methods. [4].

The Fig.1. shows the Thespesia populnea and its Testa

(Seed Coat) are below,

Fig.1. Thespesia populnea and its Testa (Seed Coat)

2.3.1. Test for Carbohydrate

To 0.5ml of the extract of the plant sample, 1ml of water
and 5-8 drops of Fehling’s solution were added at a hot
temperature and observed for brick red precipitate.

2.3.2. Test for Alkaloid

The solvent-free extract (50mg) was stirred with one ml of
dilute hydrochloric acid and filtered. The filtrate was test-
ed for alkaloids. Mayer’s Test: To the filtrate, a drop of
Mayer’s reagent was added along the sides of the test tube.
A white precipitate indicates the test as positive.

2.3.3. Tests for Flavonoid

Taken 2ml of 2.0% NaOH mixture was mixed with plant
extracts; a concentrated yellow colour was produced,
which became colourless when we added 2 drops of dilut-
ed acid to the mixture. This result showed the presence of

flavonoids [5].
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2.3.4. Test for Steroid

2 mL of chloroform and concentrated H2SO4 were added to
the 5 mL of plant extracts. In the lower chloroform layer,
red colour appeared, which indicated the presence of ster-
oids [6].

2.3.5. Test for Terpenoid

2.0 ml of chloroform was added to the 5ml of plant ex-
tracts and evaporated on the water path, and then boiled
with 3ml of concentrated H2SOs. A grey colour formed,
which showed the entity of terpenoids [7].

2.3.6. Test for Tannin

10 ml of bromine water was added to 0.5g of plant ex-
tracts. Decolouration of bromine water showed the pres-
ence of tannins [8].

2.3.7. Test for Saponin

Taken 5.0 ml of distilled water was mixed with plant ex-
tracts in a test tube, and it was mixed vigorously. The
frothing was mixed with a few drops of olive oil and mixed
vigorously, and the foam appearance showed the presence
of saponins [9].

2.3.8. Test for Glycoside

A solution of glacial acetic acid (4.0 ml) with 1 drop of
2.0% FeCls mixture was mixed with the 10 ml plant ex-
tracts and 1 ml concentrated H2SOs. A brown ring formed
between the layers, which showed the entity of cardiac
steroidal glycosides [10].

2.3.9. Test for Phenols:

10ml of the extract was treated with a few drops of ferric
chloride solution. Formation of bluish black colour indi-

cates the presence of phenol. Lead acetate test: 10 ml of

the extract was treated with a few drops of lead acetate so-
lution. Formation of yellow colour precipitate indicates the
presence of phenol [11].

2.3.10. Test for Quinone

About five ml of the extract was boiled with10% HCI for a
few minutes in a water bath. It was filtered and allowed to
cool. An equal volume of Chloroform was added to the fil-
trate. A few drops of 10% ammonia were added to the
mixture and heated. Formation of pink colour indicates the
presence of anthraquinone [12].

3. Results and Discussion

Table 1: shows the Qualitative Phytochemical analysis

as follows,

Phytochemical | Thespesia populnea Testa (Seed
Constituents Coat)

Water Diethyl Ether
Carbohydrate + +
Alkaloid + +
Flavonoid + +
Tannin + +
Saponin + +
Glycoside + +
Phenol + +
Terpenoid + +
Steroid - +
Quinone - +

Indicated ; + = Presence and - = Absence
The qualitative phytochemical analysis revealed the pres-

ence of several important secondary metabolites in both
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water and diethyl ether Testa (Seed Coat) extracts of Thes-
pesia populnea. The water extract showed higher amounts
of polar phytochemicals such as tannins, saponins, phe-
nols, and flavonoids due to the polar nature of water.
These compounds are known for their antioxidant and an-
timicrobial activities. The diethyl ether extract predomi-
nantly contained non-polar compounds such as terpenoids
and steroids. Diethyl ether efficiently extracts lipophilic
compounds that may contribute to anti-inflammatory and
pharmacological activities. The present investigation re-
vealed that both water and diethyl ether Testa (Seed Coat)
extracts of Thespesia populnea contain several biologically
active phytochemicals. The qualitative screening con-
firmed the presence of alkaloids, flavonoids, glycosides,
phenols, terpenoids, tannins, saponins, and steroids in
varying proportions depending on the extraction solvent
used. Similar findings were reported in previous phyto-
chemical studies on medicinal plants, where solvent polar-
ity significantly influenced the extraction efficiency of sec-
ondary metabolites [13]. The water extract showed a
strong presence of tannins, flavonoids, phenols, and sapo-
nins. Water, being a polar solvent, is highly effective in ex-
tracting hydrophilic compounds such as phenolic com-
pounds and flavonoids [14]. Phenolic compounds are
known for their antioxidant properties, which help in
scavenging free radicals and preventing oxidative stress-
related diseases. Flavonoids possess antimicrobial, anti-
inflammatory, and anticancer activities. Earlier studies by
[15] also emphasized the medicinal importance of tannins

and phenolic compounds in plant extracts.

The diethyl ether extract showed a greater presence of
terpenoids and steroids. Diethyl ether is a non-polar sol-
vent and efficiently extracts lipophilic compounds from
plant materials [16]. Terpenoids and steroids are associat-
ed with anti-inflammatory, analgesic, and antimicrobial ac-
tivities. The presence of these compounds indicates that
the Testa (Seed Coat) extract of Thespesia populnea may
possess therapeutic potential for treating inflammation
and infectious diseases. Similar observations were docu-
mented by [17], who reported that non-polar solvents are
suitable for isolating steroidal and terpenoid compounds.
Alkaloids were detected in both extracts, suggesting the
medicinal significance of the plant Testa (Seed Coat). Alka-
loids are important secondary metabolites widely recog-
nized for their pharmacological properties, including anal-
gesic, antimicrobial, and antihypertensive effects. Accord-
ing to [18], alkaloids contribute significantly to the thera-
peutic value of medicinal plants and are commonly used in
traditional medicine.

The occurrence of glycosides in both extracts indicates
possible cardioprotective and therapeutic properties of
the plant. Glycosides are known to exert various biological
activities, including antimicrobial and antioxidant effects
[19]. The presence of multiple phytochemical constituents
in the Testa (Seed Coat) extracts suggests synergistic in-
teractions among these compounds, which may enhance
the medicinal efficacy of the plant [20].

4. Conclusion

The present study revealed that water and diethyl ether

Testa (Seed Coat) extracts of Thespesia populnea contain
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important phytochemicals such as alkaloids, flavonoids,
phenols, glycosides, terpenoids, tannins, and steroids. Wa-
ter extract was rich in polar compounds, while diethyl
ether extract contained more non-polar constituents.
These bioactive compounds may contribute to the medici-
nal properties of the plant and support its traditional use
in herbal medicine. The findings suggest that the Testa
(Seed Coat) extracts of Thespesia populnea could serve as a
potential source of natural therapeutic agents for future
pharmaceutical applications. Further quantitative and
pharmacological studies are recommended to identify and
evaluate the active compounds.
Acknowledgement
We would like to express our gratitude to the Principal and
Management of Sacred Heart College, Tirupattur - 635601,
Tirupattur District, Tamil Nadu, India, for supporting this
research work.
Conflict of Interest: Nil
References
[1] S.Munda, et al,, Journal of Essential Oil Bearing
Plants 22 (2), (2019) 368-379.
[2] A. Altemimi, N. Lakhssassi, A. Baharlouei, D.G.
Watson, D.A. Lightfoot, Plants 8 (10), (2018) 1-23.
[3] J.B. Sharmeen, F.M. Mahomoodally, G. Zengin, F.
Maggi, Molecules 26 (3), (2021) 666-682.
[4] G.E.Batiha, A.M. Beshbishy, M. Ikram, Foods 9 (3),
(2020) 374-392.
[5] 1. Gulcin, Arch. Toxicol. 94, (2020) 651-715.
[6] M.C. Dias, D.C.G.A. Pinto, A.M.S. Silva, Molecules 26

(17), (2021) 5377-5395.

[7] B.Kaurinovic, D. Vastagm, Antioxidants 8 (12),
(2019) 1-20.

[8] R.Rajeswari, M. Umadevi, C.S. Rahale, J. Drug De-
liv. Ther. 10 (4), (2020) 242-246.

[9] B.Salehi,]. Sharifi-Rad, A.M.L. Seca, Front. Phar-

macol. 11, (2020) 1-21.

[10] S. Chandra, S. Khan, B. Avula, Plants 8 (9),
(2019) 1-16.
[11] A.M.L. Seca, D.C.G.A. Pinto, Int. ]. Mol. Sci.

19 (1), (2018) 263-289.

[12] ].P. Dzoyem, L.J. McGaw, ].N. Eloff, S. Afr. J.
Bot. 146, (2022) 401-4109.

[13] S.T.S. Hassan, M. Sudomova, K. Berchova-
Bimova, Molecules 27 (11), (2022) 3491-3510.

[14] C. Veeresham, ]J. Adv. Pharm. Technol. Res.
12 (2),(2021) 1-9.

[15] A. Ghasemzadeh, H.Z.E. Jaafar, Molecules
25(18),(2020) 1-18.

[16] P. Banerjee, A. Mukherjee, D. Sheehan,
Curr. Pharm. Biotechnol. 22 (5), (2021) 1-12.

[17] T. Khan, I.A. Khan, N. Ahmad, Nat. Prod.
Res. 36 (10), (2022) 2525-2545.

[18] A. Ahmad, M.R. Khan, N.A. Shah, Pharma-
cogn. Rev. 14 (27), (2020) 1-10.

[19] M. Riaz, M. Zia-Ul-Hagq, B. Saad, Molecules
26 (3),(2021) 1-20.

[20] U. Anand, N. Jacobo-Herrera, A. Altemimi,
N. Lakhssassi, Evid.-Based Complement. Altern.

Med., (2019) 1-15.

1172

www.shcpub.edu.in



