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Abstract

Tulsi (Ocimum sanctum Linn.), popularly known as Holy Basil, is one of the most powerful medicinal plants in India and
holds a sacred place in traditional Ayurvedic medicine. Renowned for its therapeutic potency, Tulsi contains a diverse
range of bioactive compounds such as eugenol, ursolic acid, rosmarinic acid, apigenin, and linalool, which contribute to
its broad-spectrum pharmacological activities. This study focuses on uncovering the bioactive secrets of Tulsi by
examining its phytochemical profile and evaluating its medicinal potential through existing scientific evidence. Tulsi
exhibits significant antioxidant, antimicrobial, anti-inflammatory, adaptogenic, hepatoprotective, and
immunomodulatory properties, making it an essential herb for natural health management. Its bioactive compounds
play crucial roles in combating oxidative stress, inhibiting microbial growth, regulating metabolic pathways, and
enhancing immune responses. The study reveals that Tulsi’s therapeutic value lies not in a single molecule but in the
synergistic action of multiple phytochemicals. These findings highlight Tulsi as a promising candidate for developing
herbal formulations, nutraceuticals, and future plant-based medicines. Further research on its isolated compounds and
clinical applications may help unlock new dimensions of its medicinal potential.
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1. Introduction

Holy Basil or Tulsi (Ocimum sanctum Linn.), often called the “Queen of Herbs,” is one of the holiest and most revered
medicinal herbs in India. In Sanskrit, the word Tulsi means “the incomparable one,” highlighting its exceptional
therapeutic value. Belonging to the family Lamiaceae, Tulsi is a small aromatic shrub commonly found in tropical and
subtropical regions of Asia. It has been cultivated in Indian households for centuries, not only for its religious
significance but also for its medicinal and environmental importance. Ancient Ayurvedic texts describe Tulsi as a
Rasayana herb that promotes longevity, enhances immunity, and provides protection against various diseases. There
are mainly two types of Tulsi found in India- Rama Tulsi (with light green leaves) and Krishna Tulsi (with dark purple
leaves). Both have potent medicinal properties.

Modern scientific studies have validated many of the traditional uses of Tulsi mentioned in ancient Ayurvedic scriptures
like Charaka Samhita and Sushruta Samhita. Tulsi contains a wide range of phytochemicals such as eugenol, ursolic acid,
rosmarinic acid, and linalool, which are responsible for its antimicrobial, antioxidant, anti-inflammatory, anti-diabetic,
and adaptogenic properties. Regular use of Tulsi helps strengthen the body’s defense system, reduces stress, purifies
the air, and promotes overall health. Therefore, the present project focuses on understanding the medicinal importance
of Tulsi through phytochemical analysis and scientific evaluation of its therapeutic potential.

* Corresponding author: Pushpraj Singh

Copyright © 2026 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://gsconlinepress.com/journals/gscbps/
https://doi.org/10.30574/gscbps.2026.34.2.0070
https://crossmark.crossref.org/dialog/?doi=10.30574/gscbps.2026.34.2.0070&domain=pdf

GSC Biological and Pharmaceutical Sciences, 2026, 34(02), 304-310

Rama Tulsi = ; Krishna Tulsi

Figure 1 Rama and Krishna Tulsi

2. History and Cultural Significance

Tulsi holds an exalted place in Indian culture and religion.

In Hindu mythology, Tulsi is associated with Goddess Lakshmi and Lord Vishnu.

It is worshipped as “Tulsi Devi,” symbolizing purity, protection, and health.

Ancient Indian households kept Tulsi plants in courtyards for both spiritual and medicinal purposes.

In Vedic texts, Tulsi is described as a purifier of the environment and the human body.

Its smoke is believed to have antibacterial effects; hence Tulsi twigs were used in rituals and fumigations.

Culturally, Tulsi connects spiritual devotion with scientific wellness- a hallmark of ancient Indian holistic philosophy.

3. Objectives

The main objectives of this research project are:

To study the phytochemical constituents present in Tulsi.

To identify and understand the bioactive compounds responsible for its medicinal actions.
To examine its various traditional and modern medicinal uses.

To explore Tulsi’s potential applications in modern healthcare and drug discovery.

To highlight the environmental and socio-economic importance of Tulsi cultivation.

4. Methodology

This study is primarily a review-based descriptive study, compiled using secondary sources such as scientific journals,
Ayurvedic texts, and online research databases (PubMed, Google Scholar, ScienceDirect).

The project involves:

Literature Review: Compilation of phytochemical and pharmacological studies.

Observational Study: Growth and morphological observation of Tulsi plant in natural conditions.
Analytical Review: Understanding chemical composition from existing GC-MS and HPLC studies.
Comparative Study: Linking traditional Ayurvedic knowledge with modern scientific evidence.
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5. Botanical Description of Tulsi

Table 1 Botanical Description of Tulsi

S.No. | Characteristic | Details

1 Scientific Name | Ocimum sanctum Linn.

2 Family Lamiaceae

3 Common Names | Holy Basil, Tulasi, Tulsi

4 Plant Type Perennial aromatic shrub

5 Height 30-90 cm

6 Leaves Opposite, ovate, toothed margin, aromatic
7 Flowers Purple or white, arranged in racemes

8 Fruits Small brown seeds

9 Parts Used Leaves, seeds, roots, and essential oil

10 Habitat Tropical and subtropical regions, mainly India, Nepal, and Southeast Asia

Tulsi grows best under full sunlight and requires well-drained soil. It is propagated through seeds and cuttings.

6. Phytochemical Constituents of Tulsi

Tulsi is a reservoir of secondary metabolites- complex organic molecules that provide health benefits. These include
essential oils, terpenoids, flavonoids, tannins, and phenolic compounds.

Table 2 Phytochemical Constituents of Tulsi

S.No. | Bioactive Compound | Chemical Class Pharmacological Property

1 Eugenol Phenolic compound | Antioxidant, anti-inflammatory
2 Ursolic acid Triterpenoid Anticancer, hepatoprotective

3 Rosmarinic acid Polyphenol Antimicrobial, anti-aging

4 Carvacrol Monoterpenoid Antifungal, antibacterial

5 Linalool Terpenoid alcohol | Calming, anti-stress

6 B-caryophyllene Sesquiterpene Analgesic, anti-inflammatory

7 Apigenin Flavonoid Antioxidant, anti-cancer

8 Ocimene Monoterpene Antifungal

9 Methyl chavicol Phenylpropanoid Flavoring, antiseptic

7. Extraction of Bioactive Compounds

Tulsi leaves are dried and extracted using solvents such as ethanol, methanol, or water.

o Essential oil extraction: Steam distillation
e Phytochemical testing: Performed using GC-MS (Gas Chromatography-Mass Spectrometry) and HPLC (High-

Performance Liquid Chromatography).

e Qualitative analysis: Tests for alkaloids, flavonoids, tannins, terpenes, and glycosides.
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The yield of essential oil from Tulsi leaves varies from 0.5% to 1.5%. Eugenol is the principal constituent of the oil,
constituting up to 70%.

8. Pharmacological Activities of Tulsi

Antioxidant Activity: Tulsi extracts neutralize free radicals, reduce lipid peroxidation, and protect cells from
oxidative stress.

Antimicrobial Activity: Effective against bacteria such as E. coli, Staphylococcus aureus, and fungi like Candida
albicans.

Anti-inflammatory Activity: Tulsi reduces inflammation by inhibiting prostaglandin synthesis.

Antidiabetic Effect: Helps regulate blood glucose levels and enhances insulin sensitivity.

Anticancer Property: Ursolic acid and eugenol induce apoptosis in cancer cells.

Cardioprotective Activity: Lowers LDL cholesterol and maintains normal blood pressure.
Immunomodulatory Effect: Enhances the immune system and increases resistance against infections.
Adaptogenic Effect: Helps the body resist physical, chemical, and emotional stress.

9. Medicinal Uses of Tulsi

Table 3 Medicinal Uses of Tulsi

S.No. | Disease/Condition Therapeutic Application of Tulsi

1 Common Cold & Cough | Tulsi tea relieves throat irritation and clears mucus.
2 Fever Decoction acts as an antipyretic.

3 Asthma Acts as a broncho-dilator, reduces congestion.
4 Diabetes Lowers blood glucose and lipid levels.

5 Skin Disorders Acts as antiseptic and anti-acne agent.

6 Cardiovascular Diseases | Prevents lipid oxidation, protects heart.

7 Oral Health Prevents gum infection and mouth ulcers.

8 Stress & Anxiety Tulsi tea has calming effects.

9 Insect Bites Leaf paste applied to relieve pain.

10 Kidney Stones Tulsi juice with honey helps expel stones.

10. Tulsi in Ayurveda

In Ayurvedic medicine, Tulsi is regarded as a Rasayana (rejuvenator) and Kaphavatahara (balancer of Vata and Kapha).

10.1. Properties (Ayurvedic View)

Rasa (Taste): Katu (pungent), Tikta (bitter)

Guna (Quality): Laghu (light), Ruksha (dry)

Virya (Potency): Ushna (hot)

Vipaka (After-taste): Katu

Effect: Balances Vata and Kapha doshas, alleviates cold and respiratory disorders.

Common Ayurvedic formulations include Tulsi Ark, Tulsi Churna, Ayush Kwath, Tulsi Oil, and Tulsi Tablets.

11. Role in Modern Medicine

Tulsi’s bioactive molecules are increasingly studied for pharmaceutical applications. Research has shown its potential

use in:

Anticancer formulations
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Antimicrobial coatings and herbal sanitizers
Immunobooster supplements

Herbal cosmetics and aromatherapy
Nanoformulations for targeted drug delivery

Pharmacological research suggests that Tulsi’s compounds can act synergistically, making it a promising natural
alternative for synthetic drugs with fewer side effects.

12. Environmental and Economic Importance

13.

Air Purification: Tulsi releases ozone and absorbs pollutants.

Mosquito Repellent: Tulsi oil is used in herbal repellents.

Cultural Value: Sacred in Indian households and temples.

Economic Role: Used in herbal industries, cosmetics, and pharmaceuticals.

Sustainable Cultivation: Grows easily with minimal resources; supports rural livelihoods.

Recent Scientific Studies

2022 (J. Ethnopharmacol.)- Tulsi extract exhibited strong antiviral potential against SARS-CoV-2 in vitro.
2021 (Phytotherapy Research)- Tulsi ethanolic extract improved antioxidant enzyme levels in diabetic rats.
2020 (Frontiers in Pharmacology)- Ursolic acid nanoparticles from Tulsi showed enhanced anticancer
activity.

2018 (BMC Complementary Medicine)- Tulsi essential oil demonstrated potent antimicrobial action against
Candida albicans.

These studies reinforce Tulsi’s relevance in contemporary biomedical research.

14. Industrial and Commercial Applications

Pharmaceuticals: Herbal tablets, cough syrups, immunity boosters.
Nutraceuticals: Tulsi teas, energy drinks, and supplements.

Cosmetics: Tulsi oil in soaps, creams, and shampoos for skin and scalp health.
Aromatherapy: Tulsi essential oil for stress relief and relaxation.
Agricultural Uses: Natural pesticide and mosquito repellent.

The global herbal products market increasingly uses Tulsi as a safe and sustainable bioactive ingredient.

15. Safety and Toxicity Profile

Tulsi is generally safe at recommended doses. However:

16.

Excessive consumption may lower blood sugar too much in diabetics.

Tulsi oil should be diluted before topical use.

Pregnant women should consult doctors before consuming concentrated extracts.
No major toxicity has been reported even after prolonged use.

Future Prospects

Development of standardized Tulsi-based herbal formulations.

Research on nanoencapsulation of Tulsi bioactives for enhanced drug delivery.
Genetic improvement for high-yield varieties.

Integration of Tulsi extracts into food supplements.

Clinical trials for validation of traditional claims.
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17. Discussion

Tulsi stands out as a multi-functional herb that bridges the gap between traditional and modern medicine. Its high
concentration of bioactive compounds gives it unique medicinal strength. Scientific studies validate its antioxidant,
antimicrobial, and immunomodulatory properties, confirming what Ayurveda had discovered centuries ago. The
challenge ahead lies in standardizing its phytochemical extracts, conducting clinical trials, and integrating Tulsi-based
formulations into mainstream healthcare systems globally.

18. Conclusion

Tulsi is not merely a sacred plant - it is a natural pharmacy. It contains an extraordinary range of bioactive compounds
that provide protection against oxidative stress, infections, inflammation, and metabolic disorders. Its versatile
medicinal applications make it an invaluable herb for preventive and therapeutic medicine. Promoting the scientific
cultivation, processing, and utilization of Tulsi can contribute greatly to healthcare, environmental sustainability, and
the herbal drug industry.
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