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Introduction 

The North-Eastern region of India is a rich reservoir of 

ethnomedicinal flora. Owing to its distinctive climate, varied 

topography and rich ecological diversity, Assam stands as a key 

state in the region, supporting an extensive range of plant species 

used traditionally for healthcare by its indigenous populations. 

Approximately 15.64 % of Assam’s 30.9 million residents belong to 

tribal communities that comprise the Bodo, Mising, Karbi, Dimasa, 

Garo, Hmar, Rabha and Deori (1). Within their culture, these 

communities have relied on locally available medicinal plants for 

treating a range of ailments, integrating them deeply into their 

cultural and spiritual traditions. This wealth of ethnobotanical 

knowledge also offers immense potential for applications in 

pharmaceuticals and nutraceuticals. 

Assam possesses a remarkable diversity of medicinal and 

wild edible plants, many of which are commonly integrated into 

traditional diets and healing practices. Ethnobotanical surveys 

confirm that most traditional remedies are plant-based and are 

widely practiced among the state’s ethnic communities (2). 

Despite regional differences in plant nomenclature and 

utilization, the exchange of ethnobotanical knowledge is 

widespread, particularly in multi-ethnic villages located adjacent 

to protected forest areas. Recent surveys across Assam’s districts 

highlight the widespread and continued use of traditional 

medicine, underscoring the urgent need to preserve this 

valuable knowledge system. 

Globally, the scientific pursuit of naturally sourced 

bioactive and therapeutic compounds, which hold immense 

potential for developing safer and more sustainable medicines 

has grown significantly in recent decades (3). This renewed 

interest has encouraged extensive research into plants, fungi and 

other natural materials as potential reservoirs of novel 

pharmacologically active molecules. 

Ethnomedicinal studies serve as a cornerstone in this 

pursuit, providing crucial leads for identifying novel bioactive 

molecules (4). Increasing scientific evidence now validates the 

therapeutic effectiveness of numerous traditional plant-based 

remedies (5). Currently, about 25 % of pharmaceutical drugs are 

sourced from plants (6) and in many developing nations, nearly  

70 % to 95 % of the population depends on medicinal plants for 

primary healthcare (7). Plants synthesize a wide range of 

secondary metabolites-including alkaloids, flavonoids, phenolics, 
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saponins and terpenoids which, though primarily involved in 

defense and adaptation, have demonstrated significant health-

promoting properties in humans (8). Produced through 

specialized secondary biosynthetic pathways, these compounds 

function as ecological tools for protection, attraction and 

communication (9). Historically, plant-derived substances formed 

the basis of early medicinal practices and the emergence of 

modern pharmacology can be traced to their systematic isolation 

and characterization in the 19th century (10). 

 Despite remarkable strides in synthesizing modern drugs, 

medicinal plants persist as key contributors of raw materials for the 

pharmaceutical industry (11). Growing clinical and pharmacological 

evidence has further heightened awareness of their therapeutic value, 

contributing to a global shift toward herbal medicines that are 

perceived as both effective and safer alternatives to many synthetic 

formulations (12). Yet, a substantial proportion of phytochemical 

constituents across diverse plant species remains uninvestigated (13). 

Existing research is often fragmented and disproportionately centered 

on a limited number of well-known species, leaving numerous 

potentially valuable plants insufficiently studied. This disparity 

underscores the need for comprehensive, systematic investigations. 

 Considering these issues, this review intends to bring 

together and critically examine available research on the 

ethnomedicinal flora of Assam and their associated bioactive 

metabolites. By identifying existing gaps in knowledge and 

highlighting understudied taxa, this review aims to guide and 

inform future research priorities in the domains of ethnobotany, 

phytochemistry and natural product drug discovery. 

Methodology 

A systematic literature search was conducted to collect 

information on bioactive metabolites from ethnomedicinal plants 

of Assam, India. The search was performed across multiple 

electronic databases, including PubMed, Scopus, Web of Science, 

Google Scholar, ScienceDirect, SpringerLink and relevant books, 

theses and conference proceedings. Peer-reviewed articles, theses 

and authoritative reports were screened using keywords related to 

ethnomedicinal plants of Assam, bioactive metabolites, 

phytochemistry and pharmacological activities. Scientific names 

of plants were validated using authoritative botanical databases 

such as: International Plant Names Index (IPNI) (https://

www.ipni.org), POWO: Plants of the World Online (https://

powo.science.kew.org), World Flora Online Plant List (https://

wfoplantlist.org/). Synonyms were updated and standardized to 

ensure consistency. 

Floristic and ethnomedicinal diversity 

Assam harbors ~3000–3500 species of flowering plants, 

representing about 25 % of India’s angiosperm diversity. Of these, 

600–700 plant species are reported to have ethnomedicinal 

importance. The vegetation ranges from tropical wet evergreen 

and semi-evergreen forests to grasslands and riparian ecosystems, 

contributing to high plant diversity. Assam forms part of the Indo-

Burma Biodiversity Hotspot, known for high endemism and 

species richness. The state’s varied geoclimatic landscape, 

coupled with the coexistence of multiple native communities, has 

played major contribution to the development of a well-

established tradition of ethnobotanical expertise and plant-based 

healing practices. The region’s traditional therapeutic practices are 

deeply anchored in the indigenous wisdom of its culturally diverse 

ethnic groups. In Assam, ethnomedicinal wisdom is primarily 

preserved through oral transmission across successive 

generations. The perpetuation of this knowledge rests largely on 

village elders, herbalists and traditional healers collectively known 

as ojhas or bej (Fig. 1) who serve as its primary custodians. These 

practitioners primarily utilize native plant species that are widely 

available and readily accessible in their immediate environment. 

 A systematic ethnobotanical analysis reported 273 species 

of medicinal plants from 83 families utilized by different tribal 

groups in districts like Dima Hasao and Karbi Anglong, addressing 

10 broad disease categories and 91 specific ailments, highlighting 

extensive plant use patterns (14). Traditional medicine has long 

been integral to community health and well-being in Assam. 

Although the therapeutic benefits and treatment methods 

associated with many plants are well recognized, the specific 

bioactive compounds responsible for these effects often remain 

unidentified. In recent years, several researchers have 

documented the ethnomedicinal practices prevalent in various 

parts of Assam. In Dibrugarh, the Bodo community uses 129 

medicinal plant species across 18 ailment categories, presenting 

strong quantitative traditional use values like use value (UV), 

relative frequency of citation (RFC) and Informant Consensus (15). 

Across different ethnobotanical surveys in Assam, 50–181 

ethnomedicinal plant species have been documented in single 

district studies (16,17). Most surveys report that leaves are the most 

frequently used plant part, followed by roots, stems and whole 

plants, indicating a common pattern of traditional remedy 

preparations (16).  Many of these ethnomedicinal species belong 

to families known for rich phytochemistry (e.g., Fabaceae, 

Lamiaceae, Asteraceae), which often contain alkaloids, flavonoids, 

terpenoids and phenolics, aligning floristic diversity with potential 

bioactive metabolite sources (18). However, only a small fraction of 

the region’s rich plant diversity has been scientifically evaluated for 

its phytochemical composition and antioxidant properties (19). 

This highlights the need for further systematic studies to validate 

traditional knowledge and identify new therapeutic agents. 

Fig. 1.  A tradition healer or bej preparing medicine for locally 
available plant resources. 
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Positioned in a globally recognized biodiversity hotspot, Assam 

has a long-standing tradition of utilizing a variety of plant species 

to cure or alleviate human illnesses. Phytochemicals, synthesized 

through secondary metabolism, are non-nutritive plant 

compounds recognized for their protective and health-promoting 

functions. These secondary metabolites, distributed across plant 

parts like leaves, roots and stems, play a vital role in shielding 

plants from pathogens and ecological stressors (20). Exploring 

these compounds deepens our understanding of their ecological 

roles and offers important insights into their potential for 

development of novel pharmaceutical agents. 

Plant bioactive compounds 

Naturally sourced bioactive phytochemicals significantly 

contribute to human health and help lower the vulnerability to a 

range of diseases. Bioactive compounds, commonly known as 

phytochemicals or secondary metabolites, possess a broad 

spectrum of structural and functional variations that underpin 

their biological activities (21). These compounds are widely 

present in plant-derived foods such as vegetables, fruits, grains, 

seeds and nuts serving as the plant’s built-in defenses against 

environmental challenges, pathogenic organisms and herbivores.  

 While traditional phytochemistry outlines broad classes 

such as alkaloids, flavonoids and terpenoids, evidence from 

Assam’s medicinal flora identifies specific bioactive constituents 

linked to documented ethnomedicinal uses. Acorus calamus L. 

rhizomes collected from Lower Assam contain high 

concentrations of α- and β-asarone, compounds reported to 

exhibit antimicrobial and gastroprotective activities (22). Curcuma 

caesia Roxb. rhizomes from Assam showed the presence of 

flavonoids, phenolics, alkaloids and other phytoconstituents 

validating traditional uses (23). Essential oil composition of C. 

caesia revealed several biologically active compounds with 

potential anticancer actions (24). Similarly, Curcuma species used 

in Upper Assam have been shown by HPLC and GC-MS studies to 

be rich in curcuminoids and ar-turmerone, which correlate with 

strong antioxidant and anticancer effects (25). Locally studied 

Zingiber officinale Roscoe cultivars demonstrate elevated gingerol 

content, aligning with demonstrated anti-inflammatory effects 

(26). Tinosporaside has been characterised from Assam specimens 

of Tinospora cordifolia (Wild) Hook. f & Thomson, demonstrating 

immunomodulatory effects that support traditional therapeutic 

applications (27). Despite these insights, many Assam plants such 

as Phlogacanthus thyrsiformis (Roxb. ex Hardw.) Mabb. and 

Clerodendrum serratum (L.) Moon requires more detailed 

compound isolation and pharmacological validation using 

modern analytical platforms (28). 

 When categorized by their biosynthetic origin, secondary 

metabolites fall into 6 major groups: phenolics, terpenes, alkaloids, 

saponins, glycosides and polysaccharides. Each group contains a 

wide variety of compounds with distinct therapeutic properties, 

such as antioxidant, anti-inflammatory, antimicrobial and 

anticancer activities. Assam, recognized for its rich ethnomedicinal 

traditions, hosts a wide range of indigenous plant species that 

contain noteworthy bioactive molecules, enhancing their 

medicinal significance. The list of these plants along with their key 

bioactive components is shown in Table 1.  

 

 

Polyphenols 

Polyphenols are part of the diverse array of plant-derived 

secondary metabolites synthesized by plants that, although not 

essential as nutrients, play highly significant biological roles. They 

are abundantly present in a wide range of fruits, vegetables, seeds 

and other plant-derived foods, representing one of the most 

extensive groups of active secondary metabolites. These 

molecules are primarily formed through the phenylpropanoid 

pathway, originating from the amino acid L-phenylalanine. 

 Defined by the presence of one or more phenolic rings, 

polyphenols display remarkable structural variability, which 

contributes to their diverse functional attributes. These 

compounds fall into multiple major subclasses, including 

flavonoids, phenolic acids, lignans, stilbenes, tannins and 

coumarins. Beyond their biochemical significance, polyphenols 

also influence key sensory qualities of plant foods, such as colour, 

flavour and aroma. 

 Their strong antioxidant potential enables polyphenols to 

neutralize reactive oxygen species, thereby alleviating oxidative 

stress within biological systems. This protective mechanism has 

been linked to a lower incidence of multiple chronic health 

conditions, including cancer, cardiovascular diseases, 

inflammatory disorders, neurodegenerative diseases and age-

associated ailments (29). 

Phenolic acids 

Phenolic acids are a group of phytochemicals characterised by the 

presence of one or more hydroxyl (–OH) groups attached to an 

aromatic ring. These compounds play essential roles in plants, 

contributing to pigmentation, facilitating pollination and providing 

protection against pathogenic microorganisms. They occur widely 

in plant-derived foods, with notable dietary sources including 

fruits, vegetables, coffee, tea and wine; however, their 

concentration and distribution vary across different plant tissues. 

 In addition to their ecological importance, phenolic acids 

are involved in numerous physiological processes within plants, 

such as reproductive development, cell growth and responses to 

environmental stress (30). From a biological and medicinal 

perspective, phenolic acids display significant antimicrobial 

properties, help stabilize ascorbic acid and inhibit lipid 

peroxidation, thereby reducing the initiation and progression of 

carcinogenic processes (31). Their multifunctional roles make 

them important contributors to both plant health and human 

nutrition. 

Flavonoids 

Flavonoids constitute one of the most prominent subclasses of 

polyphenols and are abundantly found in a wide variety of plant-

derived foods and beverages. They occur particularly in richly 

pigmented fruits such as grapes, cherries, berries, plums and 

cranberries. Broadly, flavonoids are categorized into 2 primary 

groups: anthocyanins and anthoxanthins. Anthocyanins impart 

the bright red, blue and purple pigmentation observed in 

numerous fruits and flowers, while anthoxanthins, generally 

colorless, comprise key subclasses such as flavones, isoflavones, 

flavanols and flavanones. Several well-studied flavonoids, 

including anthocyanins, kaempferol, hesperidin, naringenin, 

myricetin and quercetin, demonstrate a wide spectrum of 

biological activities. These compounds exhibit antioxidant, 

anticancer, anti-inflammatory and immunomodulatory activities, 
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which collectively enhance their protective influence on human 

health (9). By neutralizing free radicals, flavonoids help prevent 

oxidative damage to cellular components and by influencing 

various signalling pathways, they play a vital role in regulating 

immune function and reducing the risk of chronic diseases. 

Lignans 

Lignans are identified as phenolic bioactive molecules produced 
by plants characterised by a dibenzylbutane structural framework 

and are commonly recognized as natural phytoestrogens due to 

their ability to modulate estrogenic activity in humans and 

animals. They occur broadly throughout the plant kingdom and 

are especially abundant in legumes, cereals, vegetables and fruits, 

where they are typically present as glycosides or as bio-oligomeric 

aglycones. Among dietary sources, flaxseed, linseed and sesame 

seeds are considered the richest reservoirs of lignans. 

 A variety of key lignans have been identified, including 

syringaresinol, pinoresinol, sesamolin, sesamol, sesamin, 

matairesinol, secoisolariciresinol, 7-hydroxymatairesinol and 

lariciresinol. These compounds demonstrate an impressive range 

of biological functions, exhibiting antiviral, antioxidant, insecticidal 

and antifeedant activities (32). Beyond these biological activities, 

lignans are associated with multiple beneficial impacts on health, 

including supporting hormonal balance, mitigating oxidative 

damage and offering protection against various long-term 

ailments such as cardiovascular conditions and cancers influenced 

by hormonal pathways. 

Alkaloids 

Alkaloids represent one of the most structurally and functionally 
diverse groups of naturally occurring compounds. These nitrogen-

containing organic bases are neither nucleosidic nor peptidic and 

typically possess heterocyclic nitrogen rings. Approximately 5500 

alkaloids have been identified to date, making them the largest 

class of phytobioactive molecules (33). Many alkaloids exhibit 

potent biological activities and are utilized in both traditional and 

contemporary medicine, particularly for their analgesic, 

antimicrobial and neuroactive effects (34). Plants containing 

berberine-type alkaloids have long been used in traditional 

Chinese, Indian and Islamic medicine as antiseptics, sedatives and 

anti-inflammatory agents. Berberine, an isoquinoline alkaloid, also 

exhibits neuroprotective effects and antiviral activity against 

coronaviruses (35). 

Terpenes 

Terpenes, often referred to as terpenoids or isoprenoids constitute 

the most extensive class of natural products, with more than 55000 

compounds documented to date. These structurally diverse 

molecules are integral to a wide range of industries, including food, 

cosmetics and pharmaceuticals, where they serve as flavor 

enhancers, aromatic components and biologically active agents. 

Well-known therapeutic terpenes include artemisinin, valued for 

its potent antimalarial activity and paclitaxel, a frontline 

chemotherapeutic drug (36). Beyond their industrial and 

medicinal relevance, terpenes display strong anti-inflammatory 

potential by regulating key molecular pathways associated with 

inflammation, thus contributing to the management of several 

chronic disorders (8). 

 

 

Saponins 

Saponins are plant-origin amphiphilic glycosides that occur widely 

in nature and are typically classified into 2 major groups: 

triterpenoid saponins, which contain a five-ring backbone and 

steroidal saponins, which possess a characteristic four-ring 

nucleus. These bioactive compounds are known for their notable 

cardioprotective properties, attributed to their ability to regulate 

calcium balance, enhance cellular energy pathways and modulate 

inflammatory processes (37). Their characteristic tendency to 

produce long-lasting foams in liquid solutions serves as the 

foundation for their broad utilization across food, cosmetic and 

pharmaceutical applications. Beyond their physicochemical 

attributes, saponins demonstrate an extensive range of biological 

functions, encompassing antimicrobial, immunomodulatory, 

antioxidant and lipid-lowering activities, making them valuable 

contributors to both traditional remedies and contemporary 

therapeutic formulations. 

Polysaccharides 

Polysaccharides are intricate carbohydrate molecules commonly 

found in fruits, vegetables and various plant-derived sources. These 

macromolecular compounds provide multiple health advantages, 

particularly cardiovascular protection, which is mediated by their 

antioxidant, anticancer, anti-inflammatory and immunoregulatory 

properties (38). Among the most studied bioactive polysaccharides 

are plant-derived gums and marine-sourced fucoidans, both 

recognized for their potent antioxidant capacity and low toxicity (39). 

Beyond cardiovascular support, polysaccharides contribute to gut 

health by promoting beneficial microbiota, modulating metabolic 

processes and enhancing immune function. Owing to their 

multifunctional properties, biocompatibility and safety, 

polysaccharides are increasingly incorporated into nutraceutical, 

functional food and pharmaceutical formulations, highlighting their 

growing significance in health promotion and disease prevention. 

Scientific investigation on medicinal plants bioactive 

compounds 

A thorough review of available literature was performed to identify 

the active phytochemical components occurring in the medicinal 

plants referenced in this study. These compounds exhibit diverse 

therapeutic effects, with their efficacy varying according to plant 

species, plant part and dosage. Comparing existing phytochemical 

data with ethnobotanical surveys of medicinal flora offers valuable 

insights into the distribution of bioactive compounds without the 

need for exhaustive experimental analyses of every species. 

Qualitative and quantitative phytochemical evaluations of 7 

medicinal plants Bryophyllum pinnatum (Lam.) Oken, Ipomoea 

aquatica Forssk., Oldenlandia corymbosa L., Ricinus communis L., 

Terminalia bellirica (Gaertn.) Roxb., T. cordifolia and Xanthium 

strumarium L. carried out using different extraction solvents and 

plant parts, revealed the presence of major medicinally important 

constituents in both aqueous and organic extracts, thereby 

supporting their traditional therapeutic applications (40). 

Phytochemical screening of B. pinnatum revealed alkaloids, 

polyphenols, flavonoids, terpenoids, carbohydrates and 

glycosides in the hexane, ethyl acetate and methanol extracts, 

with steroids not detected (41). Similarly, analysis of the leaves, 

stems and roots of O. corymbosa, R. communis, I. aquatica, X. 

strumarium and Mentha piperita, reported positive results for 

saponins, tannins, flavonoids, terpenoids, glycosides, alkaloids, 
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carbohydrates, steroids, coumarins and proteins (42). A high 

concentration of carbohydrates in Clerodendrum viscosum Vent. 

was reported using Fehling’s test, underscoring its nutritional and 

therapeutic potential (43). 

 Phytochemical examination of raw Hibiscus sabdariffa 

seeds confirmed the occurrence of flavonoids, tannins, 

polyphenols, alkaloids and saponins, but did not show any traces 

of terpenes, steroids, or glycosides (44). A comprehensive review 

was summarized on the ethnomedicinal applications and 

phytochemical constituents of nine indigenous medicinal plants O. 

corymbosa, R. communis, I. aquatica, T. bellirica, B. pinnatum, C. 

viscosum, Hibiscus sabdariffa L., X. strumarium and Mentha piperita 

L. Their results verified the occurrence of a wide range of bioactive 

groups, such as steroids, terpenoids, alkaloids, flavonoids, tannins, 

saponins, glycosides, coumarins and carbohydrates. These 

compounds are associated with a wide range of pharmacological 

properties such as antimicrobial, antioxidant, anti-Salmonella, 

hepatoprotective, antispasmodic and anticancer activities 

demonstrating their potential as candidates for novel drug 

development (45). A quantitative survey of medicinal plants 

traditionally utilised by the Mising community of Northeast India 

documented 153 species, each exhibiting substantial 

phytochemical diversity, including alkaloids, flavonoids, phenolics, 

saponins, polyphenols, tannins, arecoline, quinones, coumarins 

and glycosides (46). 

 Several ethnomedicinal plants reported across different 

studies are shared among various tribal communities, indicating a 

broader cultural consensus regarding their therapeutic efficacy 

(47). A comprehensive ethnobotanical survey further identified 102 

plant species belonging to 57 families used by tribal populations 

for treating human and livestock ailments. Of these, 33 species had 

previously undocumented ethnobotanical applications, while 8 

were used specifically for managing livestock diseases (48). An 

extensive review highlighting the bio-pharmacological and 

therapeutic significance of phyto-bioactive compounds, 

emphasizing their potential as natural alternatives to synthetic 

drugs in disease management was also conducted (21). Similarly, a 

documentation of 206 ethnomedicinal plant species from 72 

families in the Baksa district of Assam demonstrated the region’s 

remarkable diversity and its continued reliance on traditional 

herbal medicine (49). There was also a record of 33 plant species 

(32 genera, 24 families) used by tea tribe communities in Morigaon 

district, Assam, for managing rheumatoid arthritis. Quantitative 

ethnobotanical indices such as use value (UV) and fidelity level (FL) 

were employed to assess their therapeutic relevance (50). A meta-

analysis documenting the use of 273 plant species from 83 families 

by Eastern Himalayan indigenous communities of Assam for 

treating 91 distinct ailments was also reported (14). This synthesis 

underscores the region’s vast ethnomedicinal heritage and the 

continuing importance of these plants as reservoirs of bioactive 

compounds for future pharmacological exploration. 

Pharmacological properties and therapeutic potentials 

Plants synthesize a vast array of bioactive chemical compounds 

through secondary metabolism (34). These bioactive molecules 

such as alkaloids, flavonoids, tannins, terpenoids, saponins and 

phenolic acids are widely found in the medicinal plants used by 

tribal communities. Their presence underpins a broad spectrum of 

pharmacological activities including antioxidant, antimicrobial, 

anti-inflammatory and anticancer effects. Phytochemicals exert 

therapeutic actions by neutralizing free radicals, inhibiting 

carcinogen-activating enzymes and promoting detoxification 

pathways (51). Compounds like alkaloids, flavonoids, terpenoids 

and carotenoids exhibit diverse biological activities such as 

antidiuretic, anti-inflammatory, analgesic, anticancer, antiviral, 

antimalarial, antibacterial and antifungal effects, making them 

vital in disease prevention. Increasingly, plant extracts are gaining 

recognition for their effectiveness against growing antibacterial 

resistance (52), with crude extracts showing strong antibacterial 

properties (53). The purification and study of these bioactive 

compounds have become key areas of research (43). Recent 

research also highlights that natural antioxidant from medicinal 

plants help mitigate the harmful effects of oxidative stress and free 

radicals, exhibiting antimutagenic, antiallergic and anticarcinogenic 

properties along with free radical scavenging and antimicrobial 

activities (46). Recent studies showed that of the 4 medicinal plants 

reviewed, Nigella sativa, Vernonia amygdalina, Azadirachta indica, and 

Eurycoma longifolia, only A. indica showed preliminary in silico antiviral 

activity against SARS-CoV-2, while all demonstrated varying anti-

inflammatory and immunomodulatory effects (54). Furthermore, 

bioactive compounds continue to be extensively used in traditional 

medicine systems for the management of diseases including type 2 

diabetes (21). Among these compounds, berberine-a key plant-

derived alkaloid exhibits significant therapeutic potential. Its broad 

pharmacological activities include anticancer, anti-inflammatory, 

antidiabetic, antimicrobial, cardioprotective and cholesterol-

lowering effects. Collectively, these properties underscore their 

promise in managing conditions such as atherosclerosis, 

Alzheimer’s disease and other chronic disorders, highlighting its 

potential for advancement in therapeutic applications (56).  

Research gaps and standardization issues 

Despite Assam's rich biodiversity and the extensive traditional 

knowledge surrounding its ethnomedicinal plants, several critical 

research gaps and challenges in standardization remain. A primary 

concern is the inadequate and fragmented ethnobotanical 

documentation. Much of the indigenous knowledge is transmitted 

orally through generations, with only a limited portion 

systematically recorded. This has led to the underrepresentation 

of many valuable plant species in scientific literature and 

databases. Additionally, the available information often lacks 

consistency regarding plant identification, specific plant parts 

used, methods of preparation, dosage and modes of 

administration-factors that hinder reproducibility, comparative 

analysis and scientific validation. 

 Another key research gap is the insufficient phytochemical 

and pharmacological profiling of these medicinal plants. Although 

some preliminary investigations have identified general classes of 

bioactive compounds such as alkaloids, flavonoids and phenolics, 

the precise molecules responsible for therapeutic effects remain 

largely uncharacterised. Advanced analytical tools such as high-

resolution mass spectrometry, nuclear magnetic resonance (NMR) 

and metabolomics are rarely utilized in the study of these species. 

Moreover, traditional herbal formulations often comprise complex 

mixtures, yet the synergistic or antagonistic interactions among 

their constituents are seldom explored, leaving a significant gap in 

understanding their comprehensive pharmacological effects. 
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Furthermore, the regulatory framework governing the use and 

commercialisation of herbal products in Assam and the broader 

Northeastern region is still in its nascent stage. There is a notable 

absence of a regional pharmacopoeia that recognizes and 

standardizes the medicinal plants unique to this area, posing an 

obstacle to quality control and wider application of these 

ethnomedicinal resources in formal healthcare systems. 

Integration of traditional knowledge with modern science 

The integration of traditional knowledge with modern scientific 

research presents significant potential for the discovery and 

development of bioactive molecules from the ethnomedicinal 

plants of Assam. Indigenous communities such as the Bodos, 

Karbis, Misings, Dimasas and others have cultivated a rich legacy of 

ethnomedicinal practices, with remedies passed down orally 

through generations. These communities possess extensive 

knowledge about the therapeutic applications of local flora in 

treating both common ailments and chronic diseases. However, a 

substantial portion of this traditional wisdom remains 

undocumented or insufficiently explored through scientific inquiry. 

 Bridging this knowledge gap necessitates a respectful, 

systematic and participatory approach that actively involves 

traditional healers in the research process. Scientific validation of 

these traditional remedies through pharmacognostic evaluation, 

phytochemical analysis and bioactivity assays can substantiate 

traditional claims and lead to the identification of potent bioactive 

compounds. The application of advanced analytical tools such as 

chromatography, spectroscopy, molecular docking and omics-

based approaches (genomics, metabolomics and proteomics) 

further enhances the ability to isolate, characterize and elucidate 

the mechanisms of action of these compounds at the molecular 

level. Establishing collaborative frameworks that include 

ethnobotanists, phytochemists, pharmacologists and indigenous 

knowledge holders is crucial for promoting ethical knowledge 

sharing and equitable benefit distribution. Additionally, the 

development of standardized protocols inspired by traditional 

formulations can support the creation of safe, effective and 

affordable phytotherapeutic products. Thus, the integration of 

traditional knowledge with scientific rigor not only serves to validate 

cultural heritage but also contributes to novel drug discovery and 

the sustainable utilization of Assam’s ethnomedicinal plant diversity. 

Roadmap for future research 

Since antiquity, phyto-bioactive compounds have played a vital 

role in traditional medicinal systems worldwide, serving as 

effective remedies for a broad spectrum of ailments. Numerous 

scientific studies have highlighted their therapeutic efficacy, 

establishing these natural compounds as promising candidates for 

the development of novel drugs with superior efficacy and 

biocompatibility. Contemporary research continues to uncover 

additional pharmacological properties, thereby expanding their 

already wide-ranging applications in modern medicine. 

 In today’s fast-paced lifestyle, the prevalence of oxidative 
stress has markedly increased, contributing to the onset and 

progression of chronic conditions such as diabetes mellitus, cancer 

and cardiovascular diseases. Simultaneously, the overuse and 

misuse of antibiotics have exacerbated the global issue of 

antibiotic resistance, posing serious threats to public health, 

particularly within clinical environments. The growing limitations 

and side effects associated with synthetic pharmaceuticals have 

further emphasized the urgent need to explore plant-derived 

bioactive compounds as alternative therapeutic agents. Bioactive 

compounds including polyphenols, alkaloids and terpenoids have 

demonstrated significant therapeutic potential in mitigating 

oxidative stress, inflammation, microbial infections and chronic 

illnesses. Their efficacy in addressing complex diseases such as 

cancer, ulcers, diabetes, microbial resistance, platelet aggregation 

and tumor development is being increasingly recognized. Owing 

to their multitargeted mechanisms of action and low toxicity 

profiles, these compounds are considered promising candidates 

for future drug discovery and integrative healthcare strategies.  

 

Conclusion  

This review highlights the remarkable therapeutic potential of 
plant-derived bioactive compounds and their broad applicability 

across food, nutraceutical and pharmaceutical industries. These 

compounds play a pivotal role in the prevention and management 

of chronic health conditions, including cancer, cardiovascular 

disorders, neurodegenerative diseases, diabetes, obesity and 

other oxidative stress–related ailments. Their diverse biological 

properties encompassing antioxidants, anti-inflammatory, 

antidiabetic and neuroprotective activities collectively contribute 

to disease mitigation and overall health improvement. The 

growing incorporation of bioactive compounds into functional 

foods and nutraceuticals underscores their increasing global 

relevance in promoting long-term wellness. Moreover, the 

integration of ethnobotanical knowledge serves as a vital 

foundation for identifying and preserving traditional medicinal 

practices. Scientific validation of such traditional wisdom not only 

enriches our understanding of phytotherapeutics but also 

supports the harmonization of traditional healing systems with 

modern medical science. To fully realize this potential, future 

research must prioritize enhancing the bioavailability of these 

compounds through novel delivery systems, elucidating 

synergistic mechanisms of action and conducting large-scale 

clinical trials to ensure their safety and efficacy in human 

populations. Future research must prioritize the rigorous 

documentation of Assam’s indigenous knowledge to prevent 

biopiracy, alongside developing sustainable agrotechnologies like 

tissue culture to conserve endangered species. Scientific efforts 

should focus on clinically validating traditional polyherbal 

formulations to translate ancient wisdom into safe, standardized 

therapeutics. This approach is essential to protect the region's 

biodiversity while elevating local ethnomedicinal practices to a 

global industrial scale.    
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