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Abstract: Gliricidia sepium is a well-known leguminous tree with vibrant lilac shade flowers widely distributed in
the tropical and subtropical regions. Native to the Central and South America, this species has been introduced
to several countries due to its adaptability to warm climates and its importance in agroforestry systems. The plant
is also traditionally valued for its medicinal properties and bioactive compounds. The present study evaluates the
antioxidant potential of G. sepium flower extracts using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay.
Methanolic and ethanolic extracts were prepared and tested at different concentrations. Both the extracts
exhibited radical scavenging activity, with the ethanolic extract showing comparatively higher inhibition values
than the methanolic extract. The presence of flavonoids and other polyphenolic compounds reported in G.
sepium may attribute to the observed antioxidant activity. According to the observed results, the flowers of G.
sepium possess antioxidant potential and may be considered further pharmacological studies and product
development.
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Introduction

The movement of plant species beyond their native ranges has been a common practice throughout
agricultural history, often driven by the search for crops and trees that can adapt to new environments
and provide economic or ecological benefits or sometimes, both (Shelef et al., 2017). Many species
native to one region have been successfully introduced into other tropical and subtropical areas
where climatic conditions are similar (Fan et al., 2025). One such example is Gliricidia sepium, a
medium-sized leguminous tree belonging to the family Fabaceae (Saxena and Brahmam, 1994). It is
widely distributed across tropical and subtropical regions of the world. The species is native to Mexico
and Central America, including countries such as Belize, Costa Rica, El Salvador, Guatemala,
Honduras, and Nicaragua, where it commonly grows in seasonally dry tropical forests (Plants of the
World Online, 2026). Due to its adaptability to warm climates and relatively dry conditions, the plant
has been widely introduced and naturalized in many tropical regions including Asia, Africa, Caribbean
and the Pacific Islands (Wafaey et al., 2023). In countries such as the Philippines, it is popularly
known as ‘kakawate’ (Patil et al., 2026).In its native region, G. sepium is traditionally used as a shade
tree in cocoa and coffee plantations, particularly in Mexico. Because it provides protective shade for
cocoa trees, it earned the name ‘Madrecacao’, meaning ‘mother of cocoa’ (Juanico et al., 2023). The
genus name Gliricidia originates from Latin, where glis means mouse and cidium means Killer,
collectively translating to ‘mouse killer’ (Juanico et al., 2023). This name reflects the traditional use of
the plant as a rodenticide, where its toxic seeds or ground bark are mixed with food such as cooked
maize to kill rodents (Nison and Shrikumar, 2023). The toxicity of the plant is attributed to compounds
such as canavanine, a thermostable non-protein amino acid reported in the seeds and bark, which is
known to be harmful to rodents (Wafaey et al.,, 2023). For its ecological adaptability, agricultural
importance and traditional uses, G. sepium has become an important multipurpose species in tropical
agroforestry systems worldwide (Pradeep et al., 2025). At the same time, its traditional uses cover a
wide range of medicinal and practical purposes (Juanico et al., 2023). Various parts of the plant are
employed in folk medicine to treat conditions such as fever, headache, bruises, burns, rheumatism,
ulcers, wounds and it is also reported to possess expectorant, sedative and suppurative properties
(Table 1). The seeds are commonly used as a rat poison, while the wood is utilized for railway
sleepers, farm implements and furniture (Juanico et al., 2023). Leaves are widely used medicinally;
leaf tea is consumed to relieve cough, asthma and skin infections, while crushed fresh leaves are
applied as a poultice to treat rheumatic pain, sprains and fractures (Nison and Shrikumar, 2023;
Wafaey et al., 2023). Leaf decoctions are traditionally used to manage urticaria, skin rashes, burns
and erysipelas; and leaf juice or decoctions, combined with bark decoctions, are applied for scabies,
dermatitis and itching skin conditions (Nison and Shrikumar, 2023; Wafaey et al., 2023). Fresh leaves
are also used as a natural insect repellent (Nison and Shrikumar, 2023). Ethnomedicinal reports from
Panama indicate the use of leaf decoctions to treat urticaria, skin rashes, burns and erysipelas,
whereas in Guatemala and Costa Rica, bark decoctions are used to manage bacterial and protozoal
infections (Patil et al., 2026). Additionally, the branches are used to reduce fever in both children and
adults and the plant has been reported to show activity against pathogens such as Microsporum

canis, Trichophyton mentagrophytes and Neisseria gonorrhoeae (Patil et al., 2026). Beyond its
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medicinal value, G. sepium is also an important agroforestry species known for improving soil fertility

through nitrogen fixation and green manure, also contributing to animal feed, environmental

management and anti-inflammatory applications (Pradeep et al., 2025).

Figure 1: Inflorescence of Gliricidia sepium

Table 1: Ethnomedicinal uses of different plant parts of Gliricidia sepium

Plant part Medicinal use(s) Source(s)
Whole In treatment of fever, headache, bruises, burns, | Nison and Shrikumar,
plant rheumatism, ulcers and wounds; also reported as an | 2023; Wafaey et al.,
expectorant and sedative 2023
Leaves Brewed as tea for cough and asthma
Crushed and applied for rheumatic pain, sprains and
fractures
In treatment of skin conditions such as urticaria, rashes, | Nison and Shrikumar,
burns, scabies, dermatitis and itching 2023; Wafaey et al.,
2023; Patil et al., 2026
Bark In treatment of bacterial and protozoal infections Wafaey et al., 2023;
decoction Patil et al., 2026
Branches Traditionally as a remedy to reduce fever
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Given the wide range of uses, the flowers of the plant were evaluated for assessing its antioxidant
potential through the current study as it remains an area less explored in terms of ethnobotanical

documentation and pharmacological research.
Methodology

Collection of Gliricidia sepium flowers were done from nearby Mahanadi areas of Cuttack district,
Odisha, India (Figure 1). Identification was complied with reference to flora guide (Saxena and
Brahmam, 1994). Flowers were carefully handled, washed and shade dried to remove excess
moisture. Samples (Figure 2) were then macerated with ethanol and methanol separately (Kaur et al.,
2026; Kumar et al., 2026). The 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay was

used to evaluate the filtered extract following Baliyan et al., (2022) with minor modifications.

Figure 2: Flower sample of Gliricidia sepium

1 mL of 0.1 mM DPPH solution prepared in methanol was added to prepared concentrations of
ethanolic and methanolic extracts (1.0, 0.5, 0.25 and 0.125 mg/mL) using the respective solvents

adjusting the final volume to 3 mL. 1 mL 0.1 mM DPPH in 2 mL methanol was used as control.
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Sample blanks (without DPPH) were used for background correction of absorbance. Reaction
mixtures were exposed to dark incubation at room temperature for 20 minutes and the absorbance
was spectrophotometrically taken at 517 nm. Percentage of radical scavenging activity was calculated

using the following formula.

_ Ag-A
% Inhibition= =>— x 100
Ao
Where, A, is the absorbance of the control and A is the absorbance of the sample after blank

correction.
Results and discussion

Compounds such as isovestitol, formononetin, afrormosin, kaempferol glycosides, isorhamnetin and
isoquercitrin belong to the flavonoid and polyphenolic groups that are widely recognized for their
antioxidant properties (Jasmine et al., 2017; Dias et al., 2021; Jan et al., 2022).The phytochemical
profile of Gliricidia sepium presented in Table 2 indicates the presence of several classes of these
polyphenolic compounds, including isoflavonoids, flavonoids, flavonol glycosides, pterocarpans and

rotenoids identified from different parts of the plant.

Table 2: Major phytochemical constituents isolated from different parts of Gliricidia sepium (Wafaey et
al., 2023)

Plant part | Major phytochemicals identified Chemical class
Heartwood | 7,4'-dihydroxy-3'-methoxyisoflavan, isovestitol, formononetin, | Isoflavonoids
afrormosin
Medicarpin (3-hydroxy-9-methoxy pterocarpan) Pterocarpan
Sepiol, 2'-O-methysepiol Isoflavones
Robinetin, 7,3',4'-trihydroxyflavanone Phenolic flavonoids
Leaves Isovestitol, 7,4'-dihydroxy-3'-methoxyisoflavan, medicarpin Isoflavans /
Pterocarpan
Kaempferol-O-glycosides, isorhamnetin Flavonol glycosides
Bark Vestitol, 2'-O-methylvestitol Isoflavans
Gliricidol, 2-methoxygliricidol, gliricidin, 12a-hydroxyrotenoids Rotenoids
Flowers Isoquercitrin Flavonol glycoside
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These phytochemicals can donate hydrogen atoms or electrons to neutralize free radicals and
thereby reduce oxidative stress (Ahmad et al., 2025). Since the flowers of G. sepium have also been
reported to contain flavonol glycosides such as isoquercitrin (Table 2), the presence of these bioactive
compounds suggests a potential antioxidant capacity. Therefore, the antioxidant activity of the flower
extract was assessed using the DPPH assay, which revealed a concentration dependent free radical
scavenging activity. Out of the two tested extracts, ethanolic extract exhibited inhibition ranging from
42.35% at 0.125 mg/mL to 54.61% at 1 mg/mL. The methanolic extract on the other hand, showed a
similar trend, increasing from 41.45% at 0.125 mg/mL to 46.62% at 1 mg/mL. The standard
antioxidant Quercetin showed much higher activity, with inhibition values ranging from 96.85% to
97.50% at concentrations of 8.33-66.67 pg/mL. The results indicated comparatively higher antioxidant
activity of the ethanolic extract than the methanolic extract although both their performance remained
lower compared to the standard.

(a) Standard (Quercetin) (b) Gliricidia sepium (flowers)
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Figure 3: Percentage inhibition against concentration showing DPPH free radical scavenging activity

of (a) Quercetin standard and (b) methanolic and ethanolic flower extracts of Gliricidia sepium

Research gaps

Gliricidia sepium has been widely studied for its agroforestry value, medicinal uses and phytochemical
constituents, most of the previous studies have focused on leaves, bark and heartwood extracts.
However, limited information is available on the phytochemical composition, ethnomedicinal
documentation and pharmacological aspect of the flowers of G. sepium. Since flowers of the plant are
reported to contain flavonol glycosides and other phenolic compounds that may contribute to
antioxidant activity, systematic evaluation of their bioactivity remains insufficient. Therefore, the
present study was undertaken to investigate the antioxidant potential of G. sepium flower extracts,
helping to fill this gap and provide a preliminary insight into their possible pharmacological relevance
which may be used for its further detailed evaluation.
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Conclusion

Distinct flowers of Gliricidia sepium possess reported flavonol glycoside which led to its measurable
antioxidant activity as evaluated in this study. Both methanolic and ethanolic floral extracts showed
free radical scavenging activity, with the ethanolic extract exhibiting higher inhibition. Although the
activity was lower than the standard Quercetin, the antioxidant activity clearly attributes to the
presence of bioactive compounds reported in the plant. Further studies should be encouraged
involving detailed phytochemical analysis and additional antioxidant assays of G. sepium which would

help to better understand the therapeutic potential of its under explored flowers.
References

Ahmad Z, Rauf A, Orhan IE, Mubarak MS, Akram Z, Islam MR, Imran M, Edis Z, Kondapavuluri BK,
Thangavelu L and Thiruvengadam M. (2025). Antioxidant potential of polyphenolic
compounds, sources, extraction, purification and characterization techniques: a focused
review. Food Science and Nutrition. 13(12): €71259. doi: 10.1002/fsn3.71259

Baliyan S, Mukherjee R, Priyadarshini A, Vibhuti A, Gupta A, Pandey RP and Chang CM. (2022).
Determination of antioxidants by DPPH radical scavenging activity and quantitative
phytochemical analysis of Ficus religiosa. Molecules. 27(4): 1326. doi:
10.3390/molecules27041326

Dias MC, Pinto DC and Silva AMS. (2021). Plant flavonoids: chemical characteristics and biological
activity. Molecules. 26(17): 5377. doi: 10.3390/molecules26175377

Fan SY, Fristoe TS, Li SP, Weigelt P, Kreft H, Dawson W, Winter M, PySek P, Pergl J, Essl F, Davis
AJS and van Kleunen M. (2025). Ecological similarities and dissimilarities between donor and
recipient regions shape global plant naturalizations. Nature Communications. 16(1): 10485.
doi: 10.1038/s41467-025-65455-y

Jan R, Khan M, Asaf S, Lubna, Asif S and Kim KM. (2022). Bioactivity and therapeutic potential of
kaempferol and quercetin: new insights for plant and human health. Plants. 11(19): 2623. doi:
10.3390/plants11192623

Jasmine T, Sundaram RM, Poojitha M, Swarnalatha G, Padmaja J, Kumar MR and Reddy KB.
(2017). Medicinal properties of Gliricidia sepium: a review. Current Pharmaceutical and
Clinical Research. 7(1): 35-39.

Juanico MP, Purnamasari L, Hwang SG and dela Cruz JF. (2023).The potential of Gliricidia sepium
plant extract as antibacterial and antifungal: a review. European Journal of Veterinary
Medicine. 3(3):1-6.

Kaur R, Basole S, Khanduri A, Sharma BP, Agrahari D, Jethy S and Dharasurkar AN. (2026).
Antioxidant potential of flowers of Moringa oleifera Lam.: a solvent based comparative study.
Journal of Biodiversity and Conservation. 10(1): 94-100.

Kumar S, Sharma BP, Sahu BK, Sabu VU, Majhi S, Tambe SS and Jethy S. (2026). Antioxidant
potential of Ziziphus mauritiana Lam.: an approach from culture to cure. Journal of
Biodiversity and Conservation. 10(1): 109-116.



Majhi et al.,
124 https://aprfjournal.in

Nison M and Shrikumar S. (2023). Ethnopharmacological perspectives on Gliricidia sepium (Jacq.)
Kunth. ex Walp. International Journal of All Research Education and Scientific Methods.
11(5): 1066-1072.

Patil M, Deshmukh M, Patil T and Zope D. (2026). A review on beneficial properties of Gliricidian
sepium plant. International Journal of Pharmaceutical Sciences. 4(1): 1906-1912.

Plants of the World Online (POWO). (2026). Gliricidia sepium (Jacq.) Kunth. Facilitated by the Royal
Botanic  Gardens, Kew, United Kingdom. Published on the Internet:
https://powo.science.kew.org/

Pradeep R, Safiyath Husna T and Krupa S. (2025). A review on Gliricidia sepium: Its phytochemical,
antiinflammatory and anti-oxidant properties and applications. International Journal of
Pharmacognosy and Life Science. 6(1): 91-94

Saxena HO and Brahmam M. (1994). The Flora of Orissa, Volume 1. Regional Research Laboratory,
Bhubaneswar and Orissa Forest Development Corporation Limited, Bhubaneswar, Odisha,
India.

Shelef O, Weisberg PJ and Provenza FD. (2017). The value of native plants and local production in
an era of global agriculture. Frontiers in Plant Science. 8: 2069. doi: 10.3389/fpls.2017.02069

Wafaey AA, El Hawary SSE, Kirollos F and Abdelhameed MF. (2023). An overview on Gliricidia
sepium in the pharmaceutical aspect: a review article. Egyptian Journal of Chemistry. 66(1):
479-496.



