
Introduction
Pongamia pinnata, commonly known as the Indian Beech 
or Karanja, stands as an emblematic botanical species 
revered for its multifaceted significance deeply rooted in 
traditional knowledge systems. This tree, indigenous to 
the Indian subcontinent and Southeast Asia, has been an 
integral part of local cultures for centuries, playing diverse 
roles in traditional medicine, agriculture, and ritualistic 
practices. In recent years, P. pinnata has garnered 

increased attention from the scientific community due to 
its potential in sustainable agriculture, biofuel production, 
and ecological restoration (Ganesan et al., 2018; Singh & 
Mittal, 2017).

Background
Traditionally, P. pinnata has been utilized for its medicinal 
properties, providing remedies for ailments ranging 
from skin disorders to respiratory issues in various 
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Fig. 1: P. pinnata plant, flower, leaf, seed, root, bark & fruit

traditional medicinal practices. The plant’s seeds, rich in 
bioactive compounds, have been integral to indigenous 
agricultural practices and are now gaining recognition for 
their potential as a source of biofuels (Fig. 1). As we delve 
into the contemporary realm, there is a growing need to 
bridge the wealth of traditional knowledge surrounding 
P. pinnata with modern scientific research to harness its 
full potential sustainably (Singh & Mittal, 2017).
The utilization of all parts of P. pinnata as traditional 
medicine to address a diverse range of diseases and 
wounds has been a practice with a rich history spanning 
over 80 years. The pioneering study conducted by Prof. 
Limaye in 1925 marked the commencement of scientific 
exploration into this species. Prof. Limaye’s investigation 
into the chemical properties of P. pinnata led to the 
isolation of karanjin, a furanoflavone that has since become 
a distinctive compound associated with this plant (Kumar 
et al., 2019).
Over the years, an extensive body of research has been 
conducted by international scholars, particularly from 
India and China. This research has been largely informed 
by the traditional medicinal knowledge held by Indian 
practitioners, as documented in the Ayurvedic medicinal 
system (Nadgauda & Rathod, 2012). Phytochemical 
studies have unveiled a plethora of compounds, including 
flavonoids and terpenoids. Pharmacological investigations 
have demonstrated the broad spectrum of biological 
activities exhibited by this plant (Kumar et al., 2019).
This comprehensive review delves into the phytochemistry 
of P. pinnata, offering insights into the pharmacological 
effects of its various extracts and chemical constituents. 
Noteworthy activities include antioxidant, antimicrobial, 
anti-parasitic, anti-inflammatory, anti-convulsant, anti-
diabetic, anti-hyperammonemia, cytotoxic, anthelminthic, 
insect icidal, and immunomodulator y propert ies. 
Additionally, the review addresses the toxicity of the 
species, revealing that the administration of certain 
extracts and isolated compounds did not induce toxicity 

or abnormalities in animal organ samples (Behera & 
Moharana, 2020).
However, the review underscores the need for further 
investigations into the chemical constituents and their 
mechanisms underlying specific biological activities. A 
comprehensive understanding of the full phytochemical 
profile and the intricate pharmacological effects of P. 
pinnata requires additional research. Moreover, future 
clinical studies on the toxicity of all plant parts extracts 
and isolated compounds are imperative to ensure their 
eligibility as sources of drugs. This ongoing exploration 
aims to bridge the traditional knowledge of P. pinnata with 
modern scientific insights, paving the way for its potential 
applications in medicine (Kumar et al., 2019).

Objectives of the Review
This comprehensive review aims to synthesize recent 
advances in ethnobotanical research on P. pinnata, 
focusing on the intersection of traditional knowledge 
and modern scientific exploration. Through a critical 
analysis of literature and research findings, we aim to shed 
light on the diverse applications of P. pinnata, assess the 
efficacy of traditional uses, and explore novel avenues for 
research and development. By doing so, this review seeks 
to contribute to the ongoing dialogue between traditional 
wisdom and contemporary scientific understanding, 
paving the way for informed and sustainable utilization 
of P. pinnata resources.

Scope and Importance of Ethnobotanical Research
The scope of this review encompasses a broad spectrum, 
ranging from traditional uses of P. pinnata in medicine 
and agriculture to the latest advancements in biofuel 
production, agroforestry, and environmental applications. 
Special attention will be given to studies elucidating the 
phytochemical composition, pharmacological properties, 
and ecological implications of P. pinnata. Additionally, we 
will explore the potential synergies between traditional 
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practices and cutting-edge scientific approaches, providing 
a holistic understanding of the plant’s significance in both 
cultural and scientific domains.
Ethnobotanical research on P. pinnata holds immense 
significance in bridging the gap between indigenous 
knowledge and modern scientific understanding. By 
systematically examining traditional uses, we can validate 
and integrate valuable information into contemporary 
research, unlocking new opportunities for sustainable 
development. Furthermore, this review aims to highlight 
the importance of preserving and promoting traditional 
knowledge systems, emphasizing their role in shaping 
environmentally friendly and culturally resonant solutions 
for the challenges of the 21st century.Top of Form

Methodology

Search Criteria
To ensure a comprehensive and systematic review of 
recent advances in ethnobotanical research on P. pinnata, 
a structured search strategy was employed. Databases 
such as PubMed, ScienceDirect, Google Scholar, and Web of 
Science were systematically searched. The search strings 
included keywords related to P. pinnata, ethnobotany, 
traditional knowledge, and modern research. Boolean 
operators (AND, OR) were used to refine the search and 
ensure relevance (Fig. 2) (Ganesan & Suresh, 2019; Kumar 
& Chauhan, 2020).

Selection of Studies
The initial search yielded a substantial number of 
potential studies. Inclusion criteria were established to 
filter studies based on relevance and quality. Only studies 
published in peer-reviewed journals within the last five 
years were included. Additionally, studies focusing on 
the ethnobotanical aspects of P. pinnata, encompassing 
traditional knowledge and modern research, were 
considered. Exclusion criteria involved studies that 
were not written in English or did not provide sufficient 
information on the ethnobotanical aspects of P. pinnata 

(Fig. 3) (Patel & Patel, 2018; Prabhu & Sujatha, 2017).

Data Extraction and Analysis
Data extraction was carried out systematically to gather 
relevant information from the selected studies. Key data 
points included traditional uses of P. pinnata, recent 
scientific findings, methodologies employed in modern 
research, and any interdisciplinary approaches. The 
extracted data were organized into categories, facilitating 
a structured synthesis of the information. A qualitative 
synthesis was performed to identify common themes, 
patterns, and discrepancies across the selected studies. 
The analysis aimed to elucidate the extent to which 
modern research aligns with or deviates from traditional 
knowledge regarding P. pinnata. Additionally, emerging 
trends and gaps in the existing literature were identified, 
contributing to a holistic understanding of the subject 
matter (Fig. 4) (Singh & Chaudhary, 2021).

Historical Perspectives of Ethnobotanical Research

Evolution of ethnobotany
Ethnobotanical research has a rich historical tapestry 
that has evolved over centuries, reflecting the intricate 
relationship between humans and plants. The inception 
of ethnobotany can be traced back to ancient civilizations, 
where indigenous communities developed profound 
knowledge of plant uses for medicinal, culinary, and 
ritualistic purposes. As societies progressed, so did the 
understanding of the intricate connections between 
culture and flora (Cotton, 1996).

Milestones and key contributors
Throughout history, numerous milestones have marked 
the progression of ethnobotanical research. Noteworthy 
contributors have played pivotal roles in shaping the 
discipline. Prominent figures such as Richard Evans 
Schultes, the “father of ethnobotany,” and Harshberger, 
who coined the term “ethnobotany” in the early 20th 

Fig. 2: Search Criteria

Fig. 3: Selection of Studies
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century, laid the groundwork for the scientific exploration 
of traditional plant knowledge (Harshberger, 1896; 
Schultes, 1992). Their groundbreaking work paved the 
way for a more systematic and interdisciplinary approach 
(Alexiades & Sheldon, 1996).

Changing trends over time
The landscape of ethnobotanical research has undergone 
dynamic shif ts over t ime. Init ially rooted in the 
documentation of traditional knowledge, the field has 
evolved to embrace interdisciplinary methodologies, 
incorporating elements of anthropology, ecology, and 
pharmacology. Modern ethnobotanists now utilize 
advanced technologies and collaborate with indigenous 
communities, fostering a more inclusive and respectful 
approach to plant knowledge (Prance, 1963; Alexiades & 
Sheldon, 1996).

Methodological advances in ethnobotanical studies
Ethnobotanical research on P. pinnata has witnessed 
signif icant progress, marked by methodological 
advancements that enhance our understanding of the 
plant’s traditional uses and contemporary applications. 
This section delineates key methodological approaches 
employed in recent studies.

Quantitative and qualitative approaches
Quantitative and qualitative methodologies converge 
to provide a holistic perspective on the ethnobotanical 
aspects of P. pinnata. Surveys, interviews, and participatory 
observations are employed to gather qualitative data on 
traditional knowledge, while quantitative methods, such 
as structured questionnaires, facilitate the systematic 
collection of numerical data. This dual approach ensures a 
comprehensive analysis of the plant’s uses and significance 
within local communities (Fig. 5) (Goyal et al., 2021; Kumar 
et al., 2021).

Integration of GIS and remote sensing
The integration of geographic information systems (GIS) 
and remote sensing technologies has revolutionized the 
spatial analysis of P. pinnata’s distribution and traditional 
uses. GIS enables the mapping of plant populations, while 
remote sensing aids in monitoring vegetation dynamics. 
This synergy enhances our understanding of the ecological 
context of P. pinnata and contributes to sustainable 
management strategies (Sharma et al., 2022; Singh et al., 
2022).

Ethnopharmacological techniques
Ethnopharmacological techniques play a pivotal role 
in unraveling the medicinal potential of P. pinnata. 
Bioassays, phytochemical analyses, and pharmacological 
experiments are employed to validate the traditional 
uses of the plant and identify bioactive compounds. This 
approach bridges the gap between traditional knowledge 
and modern pharmaceutical research, paving the way for 
the development of novel therapeutic agents (Patel et al., 
2023).

Biodiversity and Conservation

Role of ethnobotany in biodiversity conservation
Ethnobotany plays a pivotal role in biodiversit y 
conservation by establishing a crucial link between 
traditional knowledge systems and modern conservation 
practices. Through an exploration of local communities’ 
interactions with their environment, ethnobotanical 
studies contribute valuable insights into the identification, 
classification, and sustainable use of plant species, 
including P. pinnata (Ganesan et al., 2018). This integration 
of traditional wisdom into biodiversity conservation 
strategies helps in the preservation of not only plant 
species but also the rich cultural heritage associated with 
them.

Indigenous knowledge and sustainable resource 
management
Indigenous knowledge systems have long been recognized 
as powerful tools for sustainable resource management. 
In the context of P. pinnata, indigenous communities hold a 
wealth of knowledge regarding the plant’s uses, ecological 

Fig. 4: Data extraction and analysis

Fig. 5: Methodological advances in ethnobotanical studies 
quantitative and qualitative approaches
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significance, and cultivation practices. Integrating this 
indigenous wisdom into conservation initiatives can 
enhance the resilience and adaptive capacity of ecosystems, 
promoting sustainable resource utilization and ensuring 
the long-term survival of P. pinnata populations (Ticktin, 
2004).

Challenges and opportunities
While the convergence of traditional knowledge and 
modern research in ethnobotany presents a promising 
avenue for biodiversity conservation, it also brings 
forth certain challenges and opportunities specific to P. 
pinnata. Challenges may include the potential exploitation 
of traditional knowledge, loss of biodiversity due to 
changing land-use patterns, and threats from invasive 
species. However, opportunities lie in the development 
of sustainable harvesting practices, community-led 
conservation initiatives, and the identification of new 
applications for P. pinnata in various domains, such as 
bioenergy and pharmaceuticals (Parthipan & Aravindhan, 

2013; Kumar & Chandel, 2019; Shashirekha & Rajasekaran, 
2018).

Ethnobotanical Contributions to Medicine

Medicinal plant discoveries
Ethnobotany has been instrumental in the discovery 
and documentation of medicinal plants, including. 
Indigenous communities often possess an extensive 
knowledge of the therapeutic properties of local flora. 
Through ethnobotanical investigations, researchers 
have identified P. pinnata as a valuable medicinal plant, 
unraveling its diverse bioactive compounds with potential 
health benefits (Table 1). These discoveries form the 
foundation for further exploration and development of 
novel pharmaceuticals.

Traditional healing practices
Traditional healing practices rooted in ethnobotanical 
knowledge have played a crucial role in healthcare 

Table 1: Medicinal plant discoveries

S. No. Part Chemical Medicinal uses Mode of 
preparation

Mode of 
adminstartion Dosages forms References

1. Whole part Pongamol, 
karanjin, 
flavonoids

Snakebite treatment of tumors, 
piles, skin diseases, wounds, and 
ulcers

Various 
Extracts  

Topical, Oral Tinctures, 
powders, 
decoctions

(Gupta et 
al., 2017)

2. Root Pinnatalin, 
glabrin, alkaloids, 
saponins

Wound, gastric treatment, 
gonorrhea, cleaning gums or 
teeth, ulcers, and is used in 
vaginal, and skin diseases

Powder, 
Tincture   

Oral Syrups, 
Tinctures

(Gupta et 
al., 2017)

3. Leaf Kaempferol, 
quercetin

Rheumatism, gonorrhea, skin 
diseases, genitalia, fever, piles, 
scabies, anthelmintic, diarrhea, 
dyspepsia, flatulence,
glycosuria, antiseptic, blood 
purifier, and wound treatment

Infusion, 
Powder

Oral Capsules, 
Extracts

(Smith et 
al., 2019)

4. Seed/ seed 
oil

Pongamol, 
Karanjin

Keratitis, urinary discharges, 
piles, ulcer, chronic fever, 
rheumatism, leukoderma 
(Vitiligo), lumbago, scabies, 
leprosy,
bronchitis, whooping cough, 
chronic skin diseases, wound 
treatment, chronic fever, 
hypertension, and liver pain

Oil extraction, 
decoction

Topical, oral Oil, ointments (Singh & 
Sharma, 
2020)

5. Fruit Pinnatin A, 
Pinnatin B

Abdominal tumor, and 
anthelmintic

Decoction, 
infusion

Oral Capsules, 
tablets, herbal 
teas

(Smith et 
al., 2019)

6. Flower Polysaccharides, 
flavonols|

Diabetes Infusion, 
Extract

Oral Teas, Essential 
oil

(Das et al., 
2021

7. Stem/ bark Pinnatin, 
β-sitosterol/  
Pongapin, 
Pinnatin

Diabetes, malaria, bleeding 
piles, beriberi, anthelmintic, 
haemorrhoids (Piles), 
ophthalmopathy, vaginopathy, 
skin diseases,
genitalia, sinus, stomach pain, 
intestinal disorder, and wound 
treatment

Decoction, 
Poultice

Topical, Oral Tablets, 
Powders

(Kumar & 
Patel, 2018)



Shubham Bhatt and Neelkanth M. Pujari

J. Drug Disc. Health Sci., April - June, 2024, Vol 1, Issue 2, 89-9694

systems worldwide. In the context of P. pinnata, indigenous 
communities have traditionally used various parts of the 
plant for therapeutic purposes. These practices encompass 
the preparation of decoctions, poultices, and extracts 
for treating ailments ranging from skin disorders to 
respiratory conditions. Understanding and validating 
these traditional uses contribute to the preservation 
of cultural heritage and the development of alternative 
healthcare options (Upadhyay et al., 2012; Khare, 2007).

Pharmacological studies and clinical applications
The bridge between traditional knowledge and modern 
research in ethnobotany, as explored in the case of 
P. pinnata, extends to pharmacological studies and 
clinical applications. Scientific investigations have 
delved into the pharmacological properties of P. pinnata, 
elucidating its anti-inflammatory, antimicrobial, and 
antioxidant activities (Bharali et al., 2011; Kumar & 
Dubey, 2011). Furthermore, pre-clinical studies have 
laid the groundwork for potential clinical applications, 
highlighting the plant’s therapeutic potential in managing 
various health conditions (Sathish et al., 2012).

Cultural and Societal Impacts

Ethnobotanical knowledge transmission
The transmission of ethnobotanical knowledge surrounding 
P. pinnata is a dynamic process deeply intertwined with 
cultural practices and societal structures. Generations 
of indigenous communities have passed down valuable 
insights into the identification, uses, and ecological roles 
of P. pinnata through oral traditions, rituals, and practical 
demonstrations (Upadhyay et al., 2012). This traditional 
knowledge transmission not only ensures the continuity 
of cultural practices but also fosters a sense of identity and 
belonging within communities.

Cultural Significance of ethnobotanical practices
The ethnobotanical practices related to P. pinnata hold 
profound cultural significance for indigenous communities. 
Rituals, ceremonies, and festivals often incorporate the use 
of P. pinnata, reflecting the plant’s symbolic importance in 
local belief systems. Understanding and respecting these 
cultural nuances are crucial for developing sustainable 
conservation and utilization strategies that align with 
the values of the communities involved (Khare, 2007). 
This reciprocal relationship between culture and 
ethnobotanical practices contributes to the resilience of 
both.

Indigenous rights and ethnobotanical research
Ethnobotanical research on P. pinnata necessitates a 
conscientious approach towards indigenous rights. 
Indigenous communities are custodians of traditional 
knowledge, and their participation in research should 
be based on principles of free, prior, and informed 

consent. Recognition of indigenous rights ensures that 
the benefits derived from ethnobotanical research are 
equitably shared, empowering communities and fostering 
collaborative partnerships (Bharali et al., 2011).Top of 
Form

Emerging Trends and Future Directions

Integrating traditional knowledge into modern practices
The integration of traditional knowledge into modern 
practices stands as a key emerging trend in the context 
of P. pinnata ethnobotanical research. As advancements 
in technology and science continue, there is a growing 
recognition of the invaluable insights offered by indigenous 
communities. Harnessing this traditional wisdom in 
combination with modern research methodologies not 
only enhances the authenticity of studies but also promotes 
sustainable practices in the cultivation, conservation, and 
utilization of P. pinnata (Moerman, 1996).

Ethnobotanical contributions to sustainable development
Ethnobotany is emerging as a catalyst for sustainable 
development, and P. pinnata serves as a notable case study. 
The plant’s multifaceted uses, coupled with traditional 
knowledge, offer a unique opportunity to develop 
sustainable models for bioenergy, pharmaceuticals, and 
ecological restoration. Ethnobotanical research on P. 
pinnata contributes to the identification of economically 
viable and ecologically sustainable practices that align 
with the principles of sustainable development (Pieroni 
& Vandebroek, 2007).

Potential challenges and opportunities
While the integration of traditional knowledge and 
modern research presents promising avenues, it also poses 
certain challenges and opportunities specific to P. pinnata. 
Challenges may include issues related to intellectual 
property rights, the need for community engagement, and 
the potential conflict between traditional and scientific 
approaches. Opportunities lie in the development of 
collaborative frameworks, ethical research practices, 
and the co-creation of knowledge that benefits both 
indigenous communities and the scientific community 
(Schultes, 1990).

Case Studies and Exemplary Ethnobotanical 
Research

Noteworthy ethnobotanical studies
Several ethnobotanical studies have signif icantly 
contributed to the understanding of plant species like 
P. pinnata and their intricate relationships with human 
societies. A study conducted by Ganesan et al. (2018) 
in the coastal tracts of Kanyakumari district, Tamil 
Nadu, provided valuable insights into the traditional 
uses of P. pinnata among local communities. Another 
comprehensive ethnobotanical investigation by Parthipan 
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and Aravindhan (2013) in Cuddalore district, Tamil Nadu, 
shed light on the medicinal applications of P. pinnata 
within traditional healthcare practices (Parthipan & 
Aravindhan, 2013). These studies not only document the 
existing knowledge but also underscore the importance 
of preserving traditional wisdom for sustainable resource 
management.

Success stories and collaborations
The success stories and collaborative efforts surrounding 
P. pinnata exemplify the potential for synergies between 
traditional knowledge and modern research. Kumar 
and Chandel (2019) present a comprehensive review 
highlighting success stories where communities have 
actively participated in the conservation and cultivation 
of P. pinnata, ensuring its sustainable utilization (Kumar & 
Chandel, 2019). Additionally, Shashirekha and Rajasekaran 
(2018) delve into collaborative initiatives that integrate 
traditional knowledge into modern research frameworks, 
fostering a holistic approach to the study of P. pinnata. 
Such collaborations showcase the positive impact that can 
be achieved when bridging the gap between traditional 
practices and contemporary scientific methodologies.

Conclusion
In conclusion, the exploration of P. pinnata through the 
lens of ethnobotany has yielded significant insights that 
bridge the realms of traditional knowledge and modern 
research. The study unveiled a rich tapestry of information 
encompassing the plant’s traditional uses, ecological 
significance, and cultivation practices. Key findings 
highlight the potential of integrating indigenous wisdom 
into contemporary biodiversity conservation efforts, 
emphasizing the importance of preserving not only the 
plant species but also the cultural heritage associated 
with it.
The implications of this study extend beyond the 
immediate scope, providing a foundation for future 
research endeavors. Future investigations should delve 
deeper into sustainable resource management strategies, 
taking into account the indigenous knowledge of P. 
pinnata. Additionally, there is a need for collaborative 
interdisciplinary research to explore the broader 
applications of the plant in bioenergy, pharmacology, 
and other domains. Such endeavors will contribute to a 
holistic understanding of P. pinnata, fostering sustainable 
practices and ensuring its continued relevance in both 
traditional and modern contexts.
This review serves as a call to action for researchers, 
conservationists, and policymakers to recognize the 
unique opportunities and challenges associated with P. 
pinnata. It urges the integration of traditional knowledge 
into conservation and management plans, fostering 
community-led initiatives for sustainable resource use. 
Moreover, the identified gaps in knowledge underscore 
the need for continued research on P. pinnata to unlock 

its full potential for biodiversity conservation, economic 
development, and ecological sustainability. The call is for 
a collaborative effort to ensure the preservation of this 
valuable plant species for the benefit of present and future 
generations.  
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