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Abstract

Ayurveda, Siddha, and Unani medical traditions have acknowledged the pharmacological significance of nirgundi (Vitex
negundo L.), a medicinal shrub that is abundantly found in tropical and subtropical climates. The plant includes a
number of bioactive phytoconstituents with antibacterial, anti-inflammatory, antioxidant, hepatoprotective, and
analgesic properties, including terpenoids, flavonoids, glycosides, and tannins. The methods of extraction, separation,
and evaluation for various types of phytochemicals from Vitex negundo are highlighted in this review. It also highlights
these elements' medicinal potential, which is backed by experimental data and contemporary analytical techniques.
Widely distributed across the nation, nirgundi is a huge, fragrant shrub or small tree that can grow up to 4.5 meters in
height. Most traditional medical systems employ nigundi in clinical settings for a variety of ailments because of its
various therapeutic benefits. Basketry, dyeing, fuel, food, field pesticide, growth stimulant, stored-grain protectant,
manure, and human and animal medicine are just a few of the many uses for the plant in India. It is a part of Ayurvedic,
Siddha, Unani, homoeopathic, and allopathic medical systems. The pharmacological characteristics and broad
therapeutic applications of several plant components are reviewed in this study.
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1. Introduction

Medicinal plants have been the cornerstone of traditional medicine, serving as natural reservoirs of bioactive
compounds. Vitex negundo L. (family: Verbenaceae), commonly known as Nirgundi, is a large aromatic shrub widely
distributed across India and Southeast Asia. It has been traditionally used to manage ailments such as rheumatism,
headache, skin diseases, respiratory disorders, and inflammation. The therapeutic efficacy of Vitex negundo is attributed
to the presence of diverse secondary metabolites including terpenoids, flavonoids, glycosides, and tannins. Extraction,
separation, and evaluation of these phytochemicals are essential to explore their pharmacological potential. (Khare,et,al.
2004).

* Corresponding author: Bansode Kajal Ashok

Copyright © 2025 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution License 4.0.


http://creativecommons.org/licenses/by/4.0/deed.en_US
https://wjbphs.com/
https://doi.org/10.30574/wjbphs.2025.24.2.0961
https://crossmark.crossref.org/dialog/?doi=10.30574/wjbphs.2025.24.2.0961&domain=pdf

World Journal of Biology Pharmacy and Health Sciences, 2025, 24(02), 027-035

Figure 1 Plant of Vitex negundo; A- plant with leaves, B- plant in flowering stage

As an essential source of bioactive chemicals with therapeutic potential, medicinal plants have long been a mainstay of
conventional healthcare systems. Among these, Vitex negundo L., also referred to as Nirgundi, is widely used in Siddha,
Unani, and Ayurvedic medicine. It is a huge, fragrant shrub or small tree that may reach a height of 4.5 meters and is
found throughout tropical and subtropical regions of Asia and Africa. It belongs to the Verbenaceae family.

Nirgundi has historically been used to treat a wide range of conditions, such as wounds, rheumatism, respiratory issues,
inflammatory illnesses, skin conditions, and headaches. Many bioactive components, including terpenoids, flavonoids,
glycosides, tannins, and essential oils, have been identified by contemporary phytochemical studies. These components
help to explain the plant's broad range of pharmacological actions, which include antimicrobial, anti-inflammatory,
antioxidant, hepatoprotective, analgesic, and neuroprotective effects. (Meena and others, 2011).
The main phytochemical classes terpenoids, flavonoids, glycosides, and tannins that were extracted, separated, and
assessed from Vitex negundo are the subject of this review. Additionally, it highlights the medicinal potential of these
phytoconstituents by combining data from contemporary scientific study with traditional knowledge.

1.1. Traditional medicinal uses

The most ancient and authoritative text on Ayurveda, Unani, and Chinese traditional medicine systems, the Charaka
Sambhita, mentions the use of Vitex negundo. The plant's parts serve a variety of purposes: Leaf: anti-inflammatory,
analgesic, antihistaminic, neutralises snake venom, eliminates worms and foetid discharges from ulcers,
hepatoprotective, and CNS depressive properties (Muthuswamy et al., 2012); Flowers are used to treat liver problems
because they are astringent, febrifuge, and anti-diarrheic. Oil is given on scrofulous sores and sinuses. Fruits -nervine
stimulant, emmenagogue and vermifuge; antitoxin in seeds; Whole plant: galactagogue, emenagogue, antigastalgic,
antiflatulant, antiparasitic, and analgesic; root: tonic, febrifuge, expectorant, and diuretic. ( Arora et. al,, 2011)

Figure. 2 Nirgundi Plant

1.2. Classification

Kingdom: Plantae

Phylum: Tracheophyta
Class: Magnoliopsida

Order: Lamiales
Subkingdom: Tracheobionta
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Super Division: Spermatophyta

Division:Magnoliophyta

-Subclass: Asteridae

Family: Lamiaceae (also known as Verbenaceae in some sources)
Genus: Vitex

Species: Vitex negundo L.

1.3. Biological Source:

Vitex negundo Linn., popularly known as Nirgundi, belongs to the family Verbenaceae/Lamiaceae

1.4. Morphological Characteristics -

e Growth Habit: Vitex negundo is a big, woody, aromatic, deciduous shrub that can grow to a height of 2 to 8
meters. It an even become a small tree.

e Bark: Usually reddish-brown in colour.

e Leaves: The leaves have palmate leaflets and are pentafoliate. The terminal leaves are long (4-10 cm), acute,
and etiolate (1-1.3 cm long), lanceolate, hairy beneath, and pointed at both ends

e Flowers: Found on branching cymes, the blooms are abundant and bluish-purple in hue.

e  Fruits: The spherical, succulent fruits have four seeds and turn black when ripe.

2. Phytochemical Constituents of Vitex negundo

The main source of Vitex negundo's medicinal potential is its wide range of secondary metabolites. Terpenoids,
flavonoids, glycosides, tannins, alkaloids, lignans, and essential oils are found in the plant's leaves, stem, roots, seeds,
and flowers, among other sections.

These phytoconstituents contribute significantly to the pharmacological actions reported in traditional medicine as well
as in experimental studies.( Ladda et. al,, 2012)

2.1.1. Terpenoids

Terpenoids represent one of the major classes of compounds in V. negundo.

e Identified terpenoids: ursolic acid, betulinic acid, vitexilactone, negundoside, and oleanolic acid.
e Biological activities: anti-inflammatory, hepatoprotective, anticancer, and antioxidant.
e Volatile terpenoids detected through GC-MS include sabinene, 3-caryophyllene, limonene, and a-pinene.

2.2. Flavonoids
Flavonoids are abundantly present in the leaves and flowers.
e  Major compounds: casticin, chrysosplenol-D, luteolin, orientin, and gardenin-A.
e Pharmacological relevance: These compounds possess strong antioxidant, antimicrobial, anti-allergic, anti-
inflammatory, and anticancer activities.

Flavonoid glycosides are often isolated from ethanol or methanol extracts.

2.3. Glycosides

V. negundo is rich in iridoid and phenolic glycosides.
e Important glycosides: negundoside, aucubin, agnuside, and 5-hydroxy-3,6,7,3’,4’-pentamethoxyflavone
glycoside.

e Reported activities: cardioprotective, anti-asthmatic, adaptogenic, and antimicrobial.

2.4. Tannins

Both hydrolysable and condensed tannins have been reported.
Contribute to antioxidant, antimicrobial, wound-healing, and hepatoprotective properties.
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Quantified by Folin-Ciocalteu and vanillin-HCI methods in phytochemical studies.

2.5. Other Constituents

e Alkaloids: Found in roots and bark, known for analgesic and anti-inflammatory roles.

e Essential oils: Contain eugenol, caryophyllene, sabinene, and myrcene, contributing to antimicrobial and
insecticidal activities.

e Lignans: Such as negundin-A and negundin-B, reported for antioxidant and estrogenic properties.

3. Extraction Techniques

Extraction is a critical step to obtain phytoconstituents. Different solvents and methods have been employed:

e Conventional Solvent Extraction (Maceration, Soxhlet, Reflux): Methanol, ethanol, and hydroalcoholic
extracts show high yield of flavonoids and glycosides.

e  Maceration involves soaking the plant material in solvent at room temperature for extended periods (24-72
hours) to allow diffusion of phytoconstituents.

e Soxhlet extraction uses continuous hot extraction, improving yield by repeatedly washing the plant material
with fresh solvent.

e Reflux extraction applies controlled heating to enhance solubility and extraction efficiency of heat-stable
compounds.

These methods are widely used due to their simplicity and cost-effectiveness, although they may require longer
extraction times compared to modern techniques.( P. Hu et, al.,,2015)

3.1. Advanced Techniques:

e Ultrasound-assisted extraction (UAE) improves extraction yield and reduces time.
e Microwave-assisted extraction (MAE) enhances thermal degradation-resistant compounds.
e Supercritical fluid extraction (SFE), particularly with CO,, is efficient for terpenoids.

4. Separation and Isolation

Different chromatographic and analytical techniques are used for separation:

4.1. Thin Layer Chromatography (TLC)

e Purpose: Preliminary qualitative analysis and identification of phytochemicals such as flavonoids, glycosides,
and terpenoids.

e Procedure: Extracts are spotted on silica gel plates, developed in suitable solvent systems, and visualized under
UV light or using specific reagents (e.g., aluminum chloride for flavonoids).

e Advantages: Simple, rapid, cost-effective, and suitable for screening multiple samples.

4.2. Column Chromatography

e Purpose: Isolation and purification of individual phytochemicals from crude extracts.

e Procedure: The extract is loaded onto a silica gel or Sephadex column and eluted with solvents of increasing
polarity. Fractions are collected and analyzed further by TLC or HPLC.

e Applications: Effective for isolating terpenoids, flavonoids, and glycosides. (C.A. Anosike et, al.2019)

4.3. High Performance Liquid Chromatography (HPLC)

e Purpose: Quantitative and qualitative analysis of specific compounds.

e Advantages: High resolution, sensitivity, and reproducibility.

e Applications: Widely used for flavonoid and glycoside analysis in V. negundo, e.g., casticin, luteolin, and
negundoside.

e Detection: UV-visible or photodiode array detectors (PDA) are commonly employed.
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4.4. Gas Chromatography-Mass Spectrometry (GC-MS)

e Purpose: Identification and quantification of volatile and semi-volatile compounds, primarily terpenoids and
essential oils.
e Procedure: Extracted volatile compounds are vaporized and separated on a GC column; mass spectrometry
provides structural identification.
e Applications: Detection of a-pinene, 3-caryophyllene, sabinene, and other terpenoids.
4.5. Other Techniques

e Preparative HPLC: For large-scale purification of bioactive compounds.
e Liquid-Liquid Partitioning: Used to separate compounds based on polarity before chromatographic analysis.
e Spectroscopic Methods (NMR, IR, MS): For structural elucidation of isolated compounds.

5. Evaluation of Phytoconstituents

5.1. Terpenoids

5.1.1. Qualitative Tests:

e Liebermann-Burchard Test: Detects triterpenoids; formation of a blue or green color indicates presence.
o Salkowski Test: Confirms sterols and triterpenes by producing a red or pink coloration.

5.1.2. Quantitative Analysis:

Gas Chromatography-Mass Spectrometry (GC-MS) for volatile terpenoids.
UV-Vis Spectrophotometry for total terpenoid content.
Biological Evaluation: Anti-inflammatory, hepatoprotective, and antioxidant assays.

5.2. Flavonoids

5.2.1. Qualitative Tests:
e  Aluminum Chloride Test: Yellow fluorescence indicates flavonoids.
e Shinoda Test: Pink or red coloration confirms flavonoid presence.
5.2.2. Quantitative Analysis:

e UV-Vis Spectrophotometry- total flavonoid content.

e HPLC- for individual flavonoids (e.g., casticin, luteolin).

e Biological Evaluation: Antioxidant (DPPH assay), antimicrobial, and anti-inflammatory activities.( Devi,
P.Ret,al,.2007)

5.3. Glycosides

5.3.1. Qualitative Tests:

o Keller-Killiani Test: Detects cardiac glycosides; brown ring at the interface indicates presence.
e Borntrager’s Test: Detects anthraquinone glycosides.

5.4. Quantitative Analysis:

e Spectrophotometric assays for total glycoside content.
e HPLC for individual glycosides such as negundoside and agnuside.
e Biological Evaluation: Cardioprotective, anti-asthmatic, and antimicrobial activities.

5.5. Tannins

5.5.1. Qualitative Tests:

e Ferric Chloride Test: Blue-black or green-black color indicates hydrolysable or condensed tannins.
e  Gelatin Test: Precipitation confirms tannin presence.

31



World Journal of Biology Pharmacy and Health Sciences, 2025, 24(02), 027-035

5.5.2. Quantitative Analysis:

e Folin-Ciocalteu Method for total phenolic content.
e  Vanillin-HCI Assay for condensed tannins.
e Biological Evaluation: Antioxidant, antimicrobial, and wound-healing activities.

6. Pharmacological Significance

6.1. Anti-Inflammatory and Analgesic Activity

By preventing prostaglandin synthesis and lowering cytokine production, nigundi leaf and root extracts have strong
anti-inflammatory properties.

Terpenoids and flavonoids support traditional use in rheumatism, arthritis, and musculoskeletal pain by contributing
to analgesic benefits.. (Yunos et . al. (2005)

6.2. Antimicrobial Activity

 Flavonoids, glycosides, tannins, and essential oils have antifungal and antibacterial properties that work against
bacteria like Candida albicans, Escherichia coli, and Staphylococcus aureus.

Terpenoids enhance the antimicrobial efficacy of Nirgundi extracts.

6.3. Antioxidant Activity

Flavonoids and tannins act as potent free radical scavengers, preventing oxidative damage to cells.
These properties support protection against degenerative diseases and cellular aging.

6.4. Hepatoprotective Activity

Terpenoids such as ursolic acid and betulinic acid help protect liver cells from chemical-induced toxicity.

Mechanism includes stabilization of cell membranes, reduction of lipid peroxidation, and enhancement of antioxidant
defense systems.

6.5. Cardioprotective and Anti-Asthmatic Effects

Glycosides contribute to cardioprotection by improving cardiac function and reducing oxidative stress.

Leaf and root extracts show anti-asthmatic activity, likely due to anti-inflammatory and bronchodilator effects of
flavonoids and terpenoids. (G.L. Gallardo et, al.,2004)

6.6. Wound Healing and Skin Protection

Tannins and flavonoids enhance wound contraction, collagen formation, and microbial protection.
Traditionally used for cuts, burns, and skin infections.

6.7. Other Activities

o Neuroprotective effects: Flavonoids protect neurons against oxidative stress and inflammation.
e Anti-cancer potential: Certain terpenoids and flavonoids induce apoptosis in cancer cell lines.
e Anti-diabetic activity: Experimental investigations have shown that leaf extracts lower blood glucose levels.

7. Results

The review reveals that Vitex negundo L. is a rich source of bioactive compounds such as terpenoids, flavonoids,
glycosides, and tannins, which are responsible for its wide pharmacological activities. Extraction and chromatographic
studies confirmed the presence of these phytoconstituents in various plant parts. These compounds exhibit significant
anti-inflammatory, antioxidant, antimicrobial, hepatoprotective, and analgesic effects. The findings validate the
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traditional uses of Nirgundi in Ayurveda, Siddha, and Unani systems and support its potential for developing
standardized herbal formulations.

8. Conclusion

Terpenoids, flavonoids, glycosides, and tannins are abundant in Vitex negundo and have a variety of pharmacological
effects. The development of phytopharmaceuticals based on Nirgundi requires standardised extraction, accurate
separation, and sophisticated evaluation techniques. To fully utilise these drugs' medicinal potential, future research
should concentrate on formulation development, molecular docking, and bioavailability investigations.
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