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Abstract 

Ficus palmata, commonly known as the Himalayan fig or Himalayan rubber tree, is a plant species native to the Himalayan 

region with a long history of traditional medicinal use. In recent years, scientific interest in Ficus palmata has intensified due 

to its rich phytochemical composition and potential therapeutic properties. This review aims to provide a comprehensive 

overview of the phytochemical constituents present in Ficus palmata extracts and their associated biological activities. We 

discuss the methods of extraction, phytochemical profiling, and analytical techniques employed to characterize the chemical 

composition of Ficus palmata extracts. Furthermore, we highlight the diverse biological activities reported for Ficus palmata 

extracts, including antioxidant, anti-inflammatory, antimicrobial, anticancer, and hepatoprotective properties. The mechanisms 

underlying these biological activities are elucidated, shedding light on the potential therapeutic applications of Ficus palmata 

in various disease conditions. Overall, this review consolidates the current knowledge on Ficus palmata extracts, emphasizing 

their phytochemical diversity and pharmacological potential, while also identifying avenues for future research and 

development. 
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Introduction 

Ficus palmata, a member of the Moraceae family, is a 

deciduous tree widely distributed across the Himalayan 

region. It has been an integral part of traditional medicinal 

practices in the region for centuries, with various parts of 

the plant being used to treat a range of ailments. Over the 

years, scientific investigations have unveiled the bioactive 

compounds present in Ficus palmata extracts and their 

potential therapeutic applications. This section provides an 

introduction to Ficus palmata, its botanical characteristics, 

traditional uses, and the rationale for exploring its 

phytochemical constituents and biological activities. 

Phytochemical profiling forms the cornerstone of this 

review, as it provides valuable insights into the chemical 

diversity of Ficus palmata extracts. By employing various 

extraction techniques and analytical methods, researchers 

have identified a plethora of secondary metabolites present 

in Ficus palmata, including phenolic compounds, 

flavonoids, terpenoids, alkaloids, and polysaccharides. 

These bioactive constituents are known for their diverse 

pharmacological activities and are believed to underpin the 

medicinal properties attributed to Ficus palmata. 

 

Objective 

The main objective of this comprehensive review is to 

provide a detailed examination of the phytochemical 

profiling and biological activities of Ficus palmata extracts. 

 

Phytochemical Profiling of Ficus palmata Extracts 

Phytochemical profiling of Ficus palmata extracts has 

emerged as a key area of research, aimed at elucidating the 

chemical constituents responsible for its medicinal effects. 

This comprehensive review provides a detailed examination 

of the phytochemical profiling of Ficus palmata extracts, 

encompassing the diverse array of secondary metabolites 

present in different parts of the plant. 

Various extraction techniques have been employed to isolate 

bioactive compounds from different plant parts, including 

leaves, bark, fruits, and roots. Solvent extraction methods, 

such as ethanol, methanol, and water extraction, are 

commonly utilized to obtain crude extracts rich in 

phytochemicals. These extraction procedures are 

meticulously designed to maximize the yield of bioactive 

constituents while minimizing degradation and loss of 

phytochemicals during the extraction process. 

Analytical methods play a crucial role in characterizing the 

chemical composition of Ficus palmata extracts. 

Chromatographic techniques, including high-performance 

liquid chromatography (HPLC) and gas chromatography-

mass spectrometry (GC-MS), are widely employed for the 

separation, identification, and quantification of individual 

phytochemicals. These methods enable researchers to 

profile the complex mixture of secondary metabolites 

present in Ficus palmata extracts with high precision and 

accuracy. 

Phenolic compounds represent a major class of 

phytochemicals identified in Ficus palmata extracts. These 

include flavonoids, phenolic acids, and tannins, which 

exhibit potent antioxidant properties and contribute to the 

plant's therapeutic effects. Flavonoids such as quercetin, 

kaempferol, and rutin have been identified in Ficus palmata 

extracts and are known for their diverse pharmacological 

activities, including antioxidant, anti-inflammatory, and 

anticancer effects. 

Terpenoids are another group of phytochemicals abundant 

in Ficus palmata extracts, with compounds such as β-

sitosterol and lupeol being commonly detected. Terpenoids 

possess a wide range of biological activities, including anti-

inflammatory, antimicrobial, and antiproliferative effects, 

making them valuable constituents of Ficus palmata 

extracts. 

Alkaloids constitute another important class of 

phytochemicals found in Ficus palmata extracts, with 
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compounds such as berberine and palmatine being 

identified. Alkaloids exhibit diverse pharmacological 

activities, including analgesic, antimicrobial, and anti-

inflammatory effects, and have potential therapeutic 

applications in the treatment of various diseases. 

Polysaccharides are also present in Ficus palmata extracts 

and have attracted attention due to their immunomodulatory 

and antitumor activities. These complex carbohydrates play 

a vital role in the plant's defense mechanisms and possess 

therapeutic potential in boosting the immune system and 

combating cancer. 

In conclusion, phytochemical profiling of Ficus palmata 

extracts has revealed a diverse array of secondary 

metabolites with significant pharmacological activities. The 

identification and characterization of these bioactive 

constituents provide valuable insights into the medicinal 

properties of Ficus palmata and lay the foundation for 

further research into its therapeutic potential. Harnessing the 

phytochemical diversity of Ficus palmata may lead to the 

development of novel botanical medicines with promising 

applications in healthcare and disease management. 

 

Biological Activities of Ficus palmata Extracts 

The biological activities of Ficus palmata extracts 

encompass a spectrum of pharmacological effects that have 

been extensively investigated in scientific research. 

Ficus palmata extracts exhibit significant antioxidant 

properties, attributed to the presence of various phenolic 

compounds and flavonoids. These antioxidants play a 

crucial role in scavenging free radicals and reactive oxygen 

species (ROS), thereby protecting cells from oxidative 

damage. Antioxidant activity is vital for combating 

oxidative stress-related diseases such as cardiovascular 

disorders, cancer, and neurodegenerative conditions. 

In addition to their antioxidant effects, Ficus palmata 

extracts demonstrate notable anti-inflammatory activity. By 

modulating inflammatory pathways and suppressing the 

release of pro-inflammatory mediators, these extracts 

mitigate inflammation associated with conditions like 

arthritis, asthma, and inflammatory bowel disease. The anti-

inflammatory properties of Ficus palmata extracts contribute 

to their potential therapeutic use in managing inflammatory 

disorders. 

Furthermore, Ficus palmata extracts possess broad-spectrum 

antimicrobial activity against various pathogens, including 

bacteria, fungi, and viruses. The bioactive constituents 

present in these extracts inhibit the growth and proliferation 

of microorganisms, highlighting their potential as natural 

antimicrobial agents. Moreover, Ficus palmata extracts have 

shown efficacy against drug-resistant strains of 

microorganisms, indicating their relevance in combating 

infectious diseases. 

Studies have also revealed the anticancer potential of Ficus 

palmata extracts, which exert cytotoxic effects on cancer 

cells and inhibit tumor growth and metastasis. The bioactive 

components of these extracts target multiple signaling 

pathways involved in cancer progression, making them 

promising candidates for cancer therapy and prevention. 

In the realm of metabolic disorders, Ficus palmata extracts 

exhibit antidiabetic activity by modulating glucose 

metabolism and insulin sensitivity. These extracts stimulate 

glucose uptake and regulate key enzymes involved in 

carbohydrate metabolism, thereby offering potential benefits 

in managing diabetes mellitus and its complications. 

Moreover, Ficus palmata extracts have been investigated for 

their wound healing properties. These extracts promote 

tissue regeneration, collagen synthesis, and angiogenesis, 

accelerating the wound healing process. Their potential 

application in wound care formulations underscores their 

therapeutic significance in the field of dermatology and 

wound management. 

Additionally, Ficus palmata extracts demonstrate 

hepatoprotective activity, protecting the liver against 

chemical-induced toxicity and oxidative stress. By 

enhancing liver function and inhibiting hepatic 

inflammation, these extracts hold promise for managing 

liver diseases such as hepatitis, cirrhosis, and non-alcoholic 

fatty liver disease (NAFLD). 

Emerging evidence suggests that Ficus palmata extracts 

possess neuroprotective effects, attenuating neuronal 

damage and reducing oxidative stress in the central nervous 

system. These extracts show potential for managing 

neurodegenerative disorders such as Alzheimer's disease, 

Parkinson's disease, and stroke. 

In summary, Ficus palmata extracts exhibit a diverse array 

of biological activities, ranging from antioxidant and anti-

inflammatory effects to antimicrobial, anticancer, 

antidiabetic, wound healing, hepatoprotective, and 

neuroprotective properties. Further research is warranted to 

elucidate the underlying mechanisms of action and optimize 

the therapeutic potential of Ficus palmata extracts for 

various human health conditions. 

 

Conclusion 

In conclusion, the biological activities of Ficus palmata 

extracts underscore their potential as valuable sources of 

pharmacologically active compounds. Through extensive 

research, these extracts have demonstrated a diverse array of 

effects, including antioxidant, anti-inflammatory, 

antimicrobial, anticancer, antidiabetic, wound healing, 

hepatoprotective, and neuroprotective properties. Such 

multifaceted bioactivities highlight the therapeutic potential 

of Ficus palmata extracts in addressing a wide range of 

human health conditions, from chronic diseases like cancer 

and diabetes to acute ailments such as wounds and 

infections. As our understanding of the molecular 

mechanisms underlying these effects deepens and as further 

studies elucidate their clinical efficacy and safety profiles, 

Ficus palmata extracts may emerge as promising candidates 

for the development of novel pharmaceuticals and 

nutraceuticals. Continued exploration of Ficus palmata's 

bioactive constituents and their biological activities holds 

promise for advancing our knowledge of natural product 

pharmacology and enhancing human health outcomes. 
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