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Abstract 
Deeply ingrained in ancient medical systems including Ayurveda, Siddha, and Unani, where botanicals 

have been used for ages to treat a range of diseases, India has a significant ethnomedicinal tradition. 
These treatments are widely used and have known therapeutic value, yet they sometimes lack 

thorough scientific basis. With an especially focus on their bioactive components, therapeutic uses, 

and incorporation into modern pharmacology, this review explores the pharmacological relevance of 
Indian ethnomedicinal plants. Furthermore underlined in order to guarantee sustainable uses are the 

need of correcting the shortcomings in clinical validation, the present technological developments in 
research, and the conservation issues. The findings imply that, although conventional Ayurvedic 

medicines have great therapeutic value, their standardizing and worldwide acceptance depend on a 

multidisciplinary approach including ethnobotany, pharmacology, and biotechnology. 
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INTRODUCTION 

Historically, Indian ethnomedicinal herbs have 
been rather important for traditional treatment 

systems—especially Ayurveda [3, 4, 21, 22]. 
Under this system, plant-based cures are 

recommended based on personal dosha 

equilibrium. Medical herbs include Azadirachta 
indica (Neem), Curcuma longa (Turmeric), and 

Withania somnifera (Ashwagandha) are fully 
described in ancient literature including the 

Charaka Samhita and Sushruta Samhita [23-

30]. People have stayed close to the natural 
world over millennia, depending on it for their 

existence. This cooperation has lasted right up 

until now. An individual's environment 
determines their capacity to sustain their 

livelihood, receive medical treatment, secure 
subsistence, and satisfy fundamental needs 

including food, textiles, shelter, clothes, and 
hygiene goods [31-35].

  

 

 
Figure 1: Natural Indian herbal medication. 
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The plants not only fulfilled his basic 
necessities but also his requirements for 

medical treatment. Moreover, the use of plant-
based goods has grown in line with the use of 

animal products and other natural 
bioresources in the manufacturing of 

prescription drugs [36]. This goes on top of 

using resources derived from plants. 
Consequently, many conventional medical 

systems have developed, each affected by the 
particular climatic conditions, social and 

cultural setting, and ethnic background of 

every country [1, 2]. Still, the growing 
worldwide interest in phytotherapy points to 

the necessary necessity to combine traditional 
knowledge with modern pharmacology by 

means of scientific validation and clinical 
investigations. The historical, pharmacological, 

and technological features of Indian 

ethnomedicinal plants are investigated in this 
review together with the difficulties in their 

preservation and study. 
 
2. Historical and Cultural Perspectives 

Ayurveda is a medical practice that has been 
around for more than five thousand years and 

is considered to be the foundation of Indian 

medicine. Its history is intricately connected to 
the cultural and spiritual heritage of India 

[37]. Ayurveda makes extensive use of 
ethnomedicinal plants as major resources for 

the treatment of a wide range of diseases. 

This is accomplished by utilizing the country's 
significant biodiversity. Not only do these 

plants have therapeutic applications, but they 
also have cultural and spiritual importance, 

and they are frequently incorporated into 
rituals and traditions that have been passed 

down through the generations [4]. 
The Charaka Samhita, the Sushruta Samhita, 

and the Ashtanga Hridaya are examples of 

ancient Ayurvedic literature that provide in-
depth descriptions of the identification, 

preparation, and application of medicinal 
plants [49]. A variety of plants are discussed 

in these writings, along with their physical 

characteristics, habitats, and specific 
therapeutic applications [50]. Among the most 

notable examples are Tulsi (Ocimum sanctum) 
and Ashwagandha (Withania somnifera), 

which are lauded for their adaptogenic and 
immune-enhancing capabilities. Neem 

(Azadirachta indica) and Turmeric (Curcuma 

longa) are also well-known for their 
antibacterial and anti-inflammatory properties 

[38-40]. 
 
2.1 Development of Ethnomedicinal 

Practices in India 

Ayurveda classifies plants based on their 
therapeutic qualities, rasa (taste), guna 

(qualities), and vipaka (post-digestive 
influence), so evolving ethnomedicinal 

knowledge throughout millennia in India. 

Using native flora to prevent and treat 
diseases, Siddha and Unani medicine also add 

to this great legacy [5, 6, 48].

 
 

 
Figure 2: Alzheimer's Disease Preparations with Indian Botanicals 
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2.2 Cultural and Regional Variations 

The use of medicinal plants differs depending 

on the several biological and cultural settings 

of India. For hepatic diseases, for instance, 
Himalayan plant species Picrorhiza kurroa is 

usually employed [7, 8, 47]. But one species 
of Western Ghats flora known for its anti-

diabetic qualities is Gymnema sylvestre.

 
 

 
Figure 3: Traditional herbal medicine debunked with modern methods 

 
2.3 Documentation Efforts 

Preserving indigenous plant knowledge and 

preventing biopiracy by multinational 

corporations depend on the Traditional 

Knowledge Digital Library (TKDL) and other 
ethnobotanical databases [9].

 

 

 
Table 1: Nutritional impact of modern food concept. 

 
3. Pharmacological Studies on Key 

Ethnomedicinal Plants 
3.1 Phytochemical Composition 

The several bioactive elements of 

ethnomedicinal plants—alkaloids, flavonoids, 

tannins, and phenolics—determine their 
therapeutic effects. The curcuminoids in 

turmeric show strong anti-inflammatory and 
antioxidant action [10].
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Figure 4: Traditional Herbal Medicines, Bioactive Metabolites, Plant Products 

 
3.2 Therapeutic Applications 

● Along with anti-inflammatory and 
antibacterial qualities, studies on Neem and 

Ocimum sanctum (Tulsi) have shown their 
effectiveness against bacterial and fungal 

diseases. 

● Extensive research has been done on 
ashwagandha's adaptogenic qualities, 

which have been demonstrated to increase 
resilience to stress and cognitive ability. 

● Phyllanthus emblica (Amla) and Tinospora 

cordifolia (Guduchi) have successfully 
controlled diabetes, heart disease, and 

cancer. 
 

3.3 Clinical Validation 

Though laboratory data supports conventional 
claims, the lack of thorough clinical 

investigations emphasizes the need of more 
research to standardize herbal formulations 

[11]. 

 
4. Conservation and Sustainability 
Challenges 
4.1 Endangered Species 

Habitat destruction and overuse of many 
therapeutic plants put their survival under 

danger. The National Medicinal Plants Board 
(NMPB) indicates that Rauwolfia serpentina 

and Commiphora wightii are critically 

endangered species [12, 41]. 
 
4.2 Sustainability Practices 

Sustainable harvesting techniques, 
community-driven conservation projects, and 

biotechnological approaches including tissue 

culture should be applied in order to preserve 
the biodiversity of medicinal plants [13, 42]. 

 
4.3 Government Initiatives 

Among the projects helping with conservation 

and enabling ethical control of the application 
of traditional knowledge are the National 

AYUSH Mission and TKDL [43, 46]. 

 
5. Technological Advancements in 
Ethnomedicine Research 
5.1 Phytochemical Analysis 

Improvements in spectroscopy (NMR, FTIR) 
and chromatography (HPLC, GC-MS) have 

made it possible to identify and measure 
bioactive chemicals in medicinal flora [14]. 

 
5.2 Nanotechnology 

By raising their bioavailability, stability, and 

therapeutic efficacy, nanoformulations of 

botanical extracts offer a creative method for 
the creation of herbal medicine [15]. 

 
5.3 Genomic Research 

Genomic and transcriptomic studies are 

revealing the molecular processes behind the 
medicinal powers of plants, therefore enabling 

the synthesis of plant-derived medications 

[16]. 
 
6. Challenges and Gaps in the Literature 
6.1 Underexplored Species 

Particularly those utilized in traditional 

medicine, there is a great volume of medicinal 
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flora that has not been fully explored or 
documented [17]. 

 
6.2 Standardization Issues 

Variations in plant composition resulting from 

geographical and environmental differences 

restrict the standardizing of botanical 
medicines for large therapeutic use [18]. 

 
6.3 Clinical Evidence 

Even with the support of laboratory research, 

thorough clinical studies are absolutely 
necessary to confirm the effectiveness and 

safety of many traditional remedies before 

they are included into mainstream medicine 
[19, 20]. 

 
CONCLUSION AND FUTURE DIRECTIONS 

There is great pharmacological promise in 

Indian ethnomedicinal flora; several of the 
plants show clear therapeutic effects. Still, 

challenges including species endangerment, 
standardizing difficulties, and a dearth of 

clinical studies prevent their whole inclusion 

into modern medicine. Extensive clinical 
validation, sustainable conservation 

techniques, and advanced biotechnological 
approaches must first take front stage in 

future studies to raise the availability and 

efficacy of conventional Ayurvedic medicines 
[44, 45]. These plants might greatly help to 

shape world healthcare by combining 
traditional wisdom with modern pharmacology. 
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