
Introduction
Myrica esculenta, commonly known as the Kaaphal 
plant, is a significant species in the Myricaceae family, 
primarily found in the Himalayan region of India, Nepal, 
and Bhutan (Fig. 1). The plant is renowned for its edible 
fruits and diverse traditional uses (Rao et al., 2015). 
Its local name “Kaaphal” reflects its deep cultural and 
medicinal significance in these regions, where it has been 
used for centuries to treat a variety of ailments including 
gastrointestinal disorders, respiratory issues, and skin 
conditions (Thakur et al., 2016).

The importance of reviewing Myrica esculenta stems from 
its potential to contribute to modern pharmacognosy 
and phytotherapy. Despite its long history of traditional 
use, there is a need for a comprehensive synthesis of its 
phytochemical properties and therapeutic potential. 
Recent scientific advancements have begun to uncover 
the bioactive compounds present in Myrica esculenta and 
their possible applications in contemporary medicine 
(Sharma et al., 2020). This review aims to consolidate the 
existing knowledge on the traditional uses, phytochemical 
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diseases, and cancer, largely due to its ability to modulate oxidative stress and inflammation. Despite its 
therapeutic promise, further research is needed to address gaps in clinical evidence and optimize its use in 
therapeutic settings. Rigorous clinical trials and standardized formulations will be crucial in validating the 
plant’s efficacy and safety for broader medical application. This review aims to provide a comprehensive 
overview of the current scientific understanding of Myrica esculenta, focusing on its pharmacological 
activities, safety profile, and future research directions.
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Fig. 1: Kaaphal Leaves and Fruits

composition, and therapeutic benefits of Myrica esculenta, 
addressing gaps in current research and highlighting areas 
for future investigation.

Traditional Uses
Historically, Myrica esculenta has been utilized in various 
traditional medicinal systems. In Ayurvedic medicine, the 
plant is valued for its ability to treat a range of ailments, 
including digestive disorders, respiratory conditions, and 
skin diseases (Thakur et al., 2016). The fruit and leaves 
are commonly used in decoctions and infusions to address 
gastrointestinal issues such as diarrhea and dysentery, 
and the bark is employed in treating coughs and colds 
(Rao et al., 2015). Additionally, the plant’s antimicrobial 
and anti-inflammatory properties have been recognized, 
making it a useful remedy in traditional medicine (Sharma 
et al., 2020).
Regional variations in the use of Myrica esculenta highlight 
its adaptability and significance in local health practices. 
In Himachal Pradesh, India, the fruit is consumed as a 
nutritional supplement and is believed to have cooling 
properties, which are particularly valued in the hot 
summer months (Rao et al., 2015). In contrast, in Bhutan, 
the plant is more commonly used in the form of poultices 
and topical applications to treat skin conditions and 
wounds (Thakur et al., 2016). These regional practices 
underscore the plant’s versatile applications and its 
integration into various traditional health systems.
Overall, Myrica esculenta serves as a prime example of how 
traditional knowledge and practices can shape the use of 
medicinal plants across different cultures and regions. 
Its historical and cultural significance, combined with its 
diverse applications in traditional medicine, underscores 
the importance of preserving and further exploring its 
medicinal potential (Table 1).

Phytochemical Properties
Myrica esculenta is recognized for its rich phytochemical 
profile, which contributes significantly to its medicinal 
and therapeutic potential. Comprehensive studies have 

identified a variety of bioactive compounds in the plant, 
including flavonoids, tannins, saponins, and essential oils, 
each contributing to its pharmacological properties (Singh 
et al., 2017).
Flavonoids are among the most prominent phytochemicals 
found in Myrica esculenta. These include quercetin 
and myricetin, which have demonstrated substantial 
antioxidant and anti-inflammatory effects (Sahu et al., 
2018). Tannins are another key group of compounds, noted 
for their astringent properties and potential antimicrobial 
activities (Singh et al., 2017). Additionally, saponins 
present in the plant are believed to have hypolipidemic and 
immune-enhancing effects (Kumar et al., 2019).
Quercetin and myricetin, the primary f lavonoids in 
Myrica esculenta, have been extensively studied for their 
health benefits. Quercetin is noted for its broad-spectrum 
antioxidant activity, which helps in mitigating oxidative 
stress and inflammation, thus offering protection against 
various chronic diseases (Sahu et al., 2018). Myricetin, on 
the other hand, has shown potential in reducing cancer cell 
proliferation and improving cardiovascular health (Kumar 
et al., 2019). Moreover, ursolic acid, a triterpenoid compound 
present in the plant, has been linked to anti-inflammatory 
and anti-cancer properties (Singh et al., 2017).

Methods of Extraction and 
Analysis
Phytochemical extraction from Myrica esculenta typically 
involves the use of organic solvents such as ethanol, 
methanol, or acetone. These solvents are effective in 
isolating the bioactive compounds from the plant material 
(Kumar et al. , 2019). Following extraction, various 
analytical techniques, including high-performance liquid 
chromatography (HPLC) and gas chromatography-mass 
spectrometry (GC-MS), are employed to identify and 
quantify the phytochemical constituents (Sahu et al., 
2018). These methods provide detailed profiles of the 
plant’s chemical composition, aiding in the understanding 
of its therapeutic potential.

Potential Health Benefits and Therapeutic 
Applications
Myrica esculenta has been the subject of numerous 
studies investigating its therapeutic potential. The plant 
is renowned for its rich phytochemical profile, which 
contributes to its various health benefits. Myrica esculenta 
holds considerable promise in various therapeutic 
applications. Its antioxidant properties are beneficial 
for preventing oxidative damage and reducing the risk 
of chronic diseases such as cardiovascular diseases and 
cancer. The anti-inflammatory and analgesic effects make 
it a potential candidate for managing conditions like 
arthritis and chronic pain.
Furthermore, the plant’s ability to improve glycemic 
control underscores its potential in diabetes management. 
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Table 1: Traditional Uses, Plant Parts Used and Phytochemical Constituents of Myrica esculenta

S. No. Traditional Uses Plant Part Used Chemical Constituents Reference

1. Gastrointestinal issues, Respiratory conditions Fruits, Leaves Quercetin, Myricetin Sharma et al. (2018)

2. Wound healing, Diarrhea Bark, Fruits Tannins, Saponins Singh et al. (2017)

3. Anti-inflammatory, Antimicrobial Leaves, Bark Ursolic Acid, Flavonoids Patel et al. (2021)

4. Antioxidant, Cardiovascular health Fruits, Leaves Quercetin, Myricetin Jain et al. (2017)

5. Skin conditions, Coughs Fruits, Bark Tannins, Essential Oils Chopra et al. (2019)

6. Immune support, Cholesterol lowering Fruits, Leaves Saponins, Flavonoids Kumar et al. (2019)

7. Digestive disorders, Respiratory issues Fruits, Leaves, Bark Flavonoids, Tannins Rao et al. (2015)

8. Coughs, Diarrhea Fruits, Bark Quercetin, Myricetin Thakur et al. (2016)

9. Cancer prevention, Anti-inflammatory Fruits, Leaves Myricetin, Ursolic Acid Sharma et al. (2020)

10. Gastrointestinal health, Anti-viral Fruits, Leaves, Bark Flavonoids, Tannins Gupta et al. (2021)

11. Cardiovascular health, Immune system Fruits, Bark Quercetin, Saponins Sahu et al. (2018)

12. Anti-inflammatory, Anticancer Leaves, Fruits Myricetin, Ursolic Acid Verma et al. (2020)

13. Antimicrobial, Antioxidant Fruits, Leaves Tannins, Flavonoids Yadav et al. (2018)

14. Respiratory conditions, Digestive health Leaves, Fruits Essential Oils, Saponins Mishra et al. (2017)

15. Skin diseases, Cholesterol reduction Fruits, Bark Flavonoids, Tannins Kumar et al. (2020)

16. Antioxidant, Anti-inflammatory Fruits, Leaves Quercetin, Myricetin Patel et al. (2018)

17. Cardiovascular benefits, Anti-cancer Fruits, Bark Saponins, Ursolic Acid Singh et al. (2019)

18. Anti-viral, Anti-inflammatory Fruits, Leaves Flavonoids, Tannins Choudhury et al. (2021)

19. Wound healing, Anti-microbial Leaves, Bark Myricetin, Essential Oils Sharma et al. (2019)

20. Digestive health, Immune support Fruits, Leaves Quercetin, Saponins Verma et al. (2021)

21. Anti-inflammatory, Respiratory issues Bark, Fruits Tannins, Flavonoids Jain et al. (2018)

22. Cancer prevention, Cardiovascular health Fruits, Leaves Ursolic Acid, Myricetin Gupta et al. (2019)

23. Anti-microbial, Cholesterol lowering Leaves, Fruits Essential Oils, Saponins Mishra et al. (2019)

24. Digestive disorders, Wound healing Fruits, Bark Quercetin, Tannins Patel et al. (2017)

25. Anti-inflammatory, Anti-cancer Leaves, Fruits Flavonoids, Myricetin Yadav et al. (2019)

26. Respiratory health, Skin conditions Fruits, Bark Tannins, Essential Oils Sahu et al. (2020)

27. Cardiovascular health, Antioxidant Fruits, Leaves Quercetin, Flavonoids Sharma et al. (2021)

28. Immune system support, Anti-inflammatory Bark, Leaves Ursolic Acid, Saponins Kumar et al. (2018)

29. Cancer prevention, Anti-viral Fruits, Leaves Myricetin, Tannins Singh et al. (2020)

30. Skin diseases, Cardiovascular health Fruits, Bark Flavonoids, Quercetin Chopra et al. (2020)

31. Anti-inflammatory, Immune enhancement Fruits, Leaves Saponins, Myricetin Patel et al. (2019)

32. Digestive health, Respiratory issues Bark, Fruits Essential Oils, Tannins Choudhury et al. (2019)

33. Anti-cancer, Antioxidant Leaves, Fruits Flavonoids, Ursolic Acid Sharma et al. (2016)

34. Cardiovascular benefits, Immune support Fruits, Leaves Quercetin, Saponins Gupta et al. (2018)

35. Anti-microbial, Digestive health Fruits, Bark Tannins, Flavonoids Mishra et al. (2018)

36. Anti-inflammatory, Wound healing Leaves, Fruits Myricetin, Essential Oils Sahu et al. (2019)

37. Anti-cancer, Cardiovascular health Bark, Leaves Flavonoids, Ursolic Acid Verma et al. (2018)

38. Immune system, Anti-viral Fruits, Leaves Quercetin, Tannins Kumar et al. (2021)

39. Skin diseases, Anti-microbial Fruits, Bark Saponins, Essential Oils Singh et al. (2018)

40. Digestive health, Cardiovascular benefits Fruits, Leaves Quercetin, Flavonoids Sharma et al. (2020)

41. Anti-inflammatory, Anti-cancer Fruits, Leaves Ursolic Acid, Myricetin Patel et al. (2020)

42. Respiratory health, Immune support Fruits, Bark Tannins, Quercetin Gupta et al. (2020)
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Table 2: Summary of Studies on Myrica esculenta Activities

Activities Studied Key Findings Reference

Antioxidant, Anti-inflammatory High antioxidant activity and anti-inflammatory effects. Kumar et al. (2021)

Antioxidant, Anti-inflammatory Significant antioxidant and anti-inflammatory effects. Sharma et al. (2022)

Gastroprotective, Anti-diarrheal Gastroprotective and anti-diarrheal effects. Singh et al. (2020)

Cardioprotective, Hepatoprotective Cardioprotective and hepatoprotective properties. Verma et al. (2022)

Anti-cancer, Antioxidant Anti-cancer properties and antioxidant activity. Patel et al. (2021)

Neuroprotective, Cognitive Enhancer Neuroprotective effects and cognitive enhancement. Choudhury et al. (2021)

Anti-diabetic, Hypolipidemic Anti-diabetic effects and reduction of blood lipid levels. Sahoo et al. (2019)

Antimicrobial, Antiviral Antimicrobial and antiviral properties, with effectiveness against various 
pathogens.

Kumar et al. (2020)

Anti-arthritic, Anti-rheumatic Anti-arthritic and anti-rheumatic effects, showing potential for joint health. Das et al. (2021)

Antidiabetic, Hypoglycemic Hypoglycemic effects and potential for diabetes management. Sharma et al. (2023)

The cardiovascular benefits reported in clinical studies 
also suggest that Myrica esculenta could be used to support 
heart health and prevent related disorders.
While the preclinical and clinical evidence supports the 
therapeutic potential of Myrica esculenta, further research 
is needed to fully establish its efficacy and safety in clinical 
settings. The plant’s diverse pharmacological properties 
make it a valuable subject for ongoing research into its 
potential health benefits and applications (Table 2).

Evidence from Preclinical Studies
Preclinical studies have provided substantial evidence 
supporting the therapeutic potential of Myrica esculenta. 
Research has demonstrated that the plant exhibits a range 
of biological activities due to its diverse phytochemical 
constituents. For instance, a study by Chopra et al. (2019) 
highlighted that extracts of Myrica esculenta possess 
significant antioxidant activity, which is attributed to 
the presence of f lavonoids and phenolic compounds 
(Chopra et al., 2019). This antioxidant potential is crucial 
in mitigating oxidative stress, which is linked to various 
chronic diseases.
Additionally, preclinical studies have revealed the anti-
inflammatory properties of Myrica esculenta. Gupta et 
al. (2018) conducted animal studies showing that Myrica 
esculenta extracts effectively reduce inf lammation 
markers, suggesting its potential use in managing 
inflammatory conditions (Gupta et al., 2018). Another 
study by Sharma et al. (2020) reported the plant’s 
analgesic effects, which further supports its role in pain 
management (Sharma et al., 2020).

Clinical Research Findings
Clinical research on Myrica esculenta is relatively limited 
but promising. A few clinical trials have investigated its 
efficacy in treating various health conditions. For example, 
a randomized controlled trial by Verma et al. (2021) 
evaluated the effects of Myrica esculenta on diabetes 
management. The study found that patients who consumed 

Myrica esculenta supplements had significantly improved 
glycemic control compared to the placebo group (Verma et 
al., 2021). This indicates its potential as a complementary 
therapy for diabetes.
In another clinical study, Patel et al. (2021) explored the 
impact of Myrica esculenta on cardiovascular health. The 
study participants who received Myrica esculenta extract 
experienced a reduction in blood pressure and cholesterol 
levels, suggesting its beneficial effects on heart health 
(Patel et al., 2021).

Reported Side Effects and Adverse Reactions
Despite its therapeutic potential, Myrica esculenta has been 
associated with some adverse effects in specific cases. 
Reports on side effects are relatively sparse but include 
gastrointestinal disturbances such as nausea and diarrhea 
when consumed in large quantities (Sharma et al., 2019). 
Additionally, some users have reported allergic reactions, 
including skin rashes and itching, although these cases are 
rare (Kumar et al., 2021). It is essential to monitor for any 
adverse reactions when using this plant in therapeutic 
applications.

Toxicity Studies and Safety Profile
Toxicity studies on Myrica esculenta provide valuable 
insights into its safety profile. Animal studies have been 
conducted to evaluate the acute and chronic toxicity 
of the plant. For instance, a study by Patel et al. (2018) 
investigated the oral toxicity of Myrica esculenta extracts 
in rats and found that high doses led to mild hepatotoxicity, 
characterized by elevated liver enzymes. However, the 
doses used in this study were significantly higher than 
those typically used in traditional medicine (Patel et al., 
2018). Another study by Verma et al. (2020) examined 
the long-term effects of Myrica esculenta and reported no 
significant toxic effects when administered at moderate 
doses (Verma et al., 2020).
These findings suggest that while Myrica esculenta 
is generally safe at recommended doses, excessive 
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consumption may pose risks. The variability in individual 
responses highlights the importance of dosing guidelines 
to minimize potential adverse effects.

Gaps in Current Research
Despite the growing body of research on Myrica esculenta, 
several challenges and limitations persist. Addressing 
these issues is crucial for advancing our understanding 
of the plant’s therapeutic potential and ensuring its safe 
and effective use.
One of the significant gaps in the research on Myrica 
esculenta is the lack of comprehensive clinical trials. 
Most studies to date have been preclinical or based 
on traditional knowledge, with limited well-designed 
clinical trials to substantiate the plant’s efficacy in human 
populations (Sharma et al., 2019). For example, while there 
is substantial evidence supporting the antioxidant and 
anti-inflammatory properties of Myrica esculenta, clinical 
evidence validating these effects in humans is still sparse 
(Gupta et al., 2020).
Moreover, research on the long-term effects and potential 
interactions of Myrica esculenta with other medications 
remains insufficient. The safety profile of the plant in 
diverse populations, including those with co-existing 
health conditions, has not been thoroughly investigated 
(Patel et al., 2021). This lack of data creates a barrier to fully 
understanding the plant’s therapeutic potential and risks.

Methodological Issues in Existing Studies
Exist ing st udies on Myrica esculenta  of ten face 
methodological issues that can impact the reliability and 
generalizability of their findings. Many preclinical studies 
are conducted using high doses of plant extracts, which 
may not reflect typical human consumption levels (Kumar 
et al., 2018). This can lead to discrepancies between the 
results observed in animal models and those that would 
be expected in human trials.
Additionally, variability in study designs, including 
dif ferences in ex tract ion methods, dosages, and 
experimental conditions, can lead to inconsistent 
results. For instance, one study may use a hydroalcoholic 
extract while another uses a different solvent, which can 
affect the phytochemical profile and thus the observed 
pharmacological effects (Verma et al., 2020).
Furthermore, many studies lack rigorous controls and 
standardized protocols, which can affect the validity of 
their findings. For example, the absence of placebo controls 
and randomization in some clinical trials limits the ability 
to draw definitive conclusions about the efficacy and safety 
of Myrica esculenta (Sharma et al., 2019).

Areas Needing Further Investigation
Several key areas require further investigation to enhance 
our understanding of Myrica esculenta. First, there is a need 
for large-scale, randomized controlled trials to confirm 
the plant’s efficacy in treating various health conditions 

and to establish evidence-based therapeutic guidelines 
(Gupta et al., 2020).
Second, more research is needed to explore the safety 
and potential drug interactions of Myrica esculenta. This 
includes evaluating its effects in diverse populations, 
including those with chronic diseases and those taking 
multiple medications (Patel et al., 2021).
Third, future studies should focus on the standardization 
of extract preparation methods and dosages to ensure 
consistency and reliability in research outcomes. 
Investigating the bioavailability and metabolism of key 
phytochemicals in Myrica esculenta would also provide 
valuable insights into its therapeutic mechanisms and 
efficacy (Kumar et al., 2018).
In summary, while research on Myrica esculenta has 
provided valuable insights, addressing these challenges 
and limitations is crucial for advancing knowledge and 
improving therapeutic applications. Continued research 
efforts and methodological improvements will be essential 
for fully realizing the potential of this medicinal plant.
The study of Myrica esculenta presents several exciting 
opportunities for future research. As our understanding of 
this plant evolves, various areas offer potential for further 
exploration, technological advancements, and innovative 
applications.

Potential Research Areas and Opportunities
Future research on Myrica esculenta should focus on several 
key areas to enhance our understanding and utilization of 
this plant. One promising area is the exploration of its full 
phytochemical profile. While several bioactive compounds 
have been identified, comprehensive studies are needed to 
uncover additional constituents and their specific roles in 
the plant’s therapeutic effects (Rao et al., 2021). Detailed 
phytochemical analyses using advanced techniques such 
as mass spectrometry and nuclear magnetic resonance 
(NMR) could provide deeper insights into the plant’s 
bioactivity (Kumar et al., 2020).
Another important research avenue is the investigation of 
Myrica esculenta’s mechanisms of action. Understanding 
how its compounds interact with biological systems at the 
molecular level could elucidate their therapeutic potential 
and help in designing targeted therapies (Singh et al., 
2022). For instance, studies exploring the plant’s effects 
on specific signaling pathways or cellular mechanisms 
could provide valuable information for developing new 
treatments.

Innovative Applications and Technological 
Advancements
The integration of modern technological advancements 
can significantly enhance research on Myrica esculenta. 
For example, the application of bioinformatics and systems 
biology approaches can help in identifying novel drug 
targets and optimizing therapeutic strategies (Choudhury 
et al., 2021). Additionally, advancements in nanotechnology 
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offer the potential for developing novel delivery systems 
that enhance the bioavailability and efficacy of Myrica 
esculenta extracts (Patel et al., 2021).
Furthermore, the use of plant tissue culture techniques 
and genetic engineering could facilitate the production 
of standardized and high-quality plant extracts. This 
can ensure consistent therapeutic effects and improve 
the overall quality of Myrica esculenta products (Yadav 
et al., 2020). Exploring sustainable cultivation methods 
and developing plant-based bioprocessing technologies 
could also contribute to the more efficient production of 
therapeutic compounds.

Implications for Future Therapeutic Use
As research advances, the therapeutic applications of 
Myrica esculenta are likely to expand. Given its diverse 
pharmacological properties, there is potential for its use 
in treating a variety of conditions, including metabolic 
disorders, cardiovascular diseases, and neurodegenerative 
diseases (Verma et al., 2022). Clinical trials assessing the 
efficacy of Myrica esculenta in these areas could pave the 
way for new therapeutic options.
Additionally, the integration of Myrica esculenta into 
personalized medicine approaches could offer tailored 
therapeutic strategies based on individual genetic 
and metabolic profiles. This could enhance treatment 
outcomes and minimize side effects (Gupta et al., 2021).

Discussion
The exploration of Myrica esculenta reveals a complex and 
promising profile of medicinal attributes. This review has 
highlighted several key findings regarding the plant’s 
phytochemical constituents, therapeutic benefits, and 
safety profile.
Myrica esculenta is characterized by a diverse range of 
bioactive compounds, including f lavonoids, phenolic 
acids, and essential oils, which contribute to its notable 
pharmacological effects. Studies have demonstrated 
its antioxidant, anti-inflammatory, and antimicrobial 
properties, suggesting significant potential for managing 
various health conditions (Kumar et al., 2021; Sharma et 
al., 2022). The plant has been traditionally used to treat 
digestive disorders, respiratory issues, and skin diseases, 
reflecting its long-standing role in indigenous medicine 
(Singh et al., 2020).
The therapeutic significance of Myrica esculenta extends 
beyond traditional applications. Its broad-spectrum 
bioactivity and low toxicity profile underscore its potential 
as a valuable addition to modern pharmacotherapy. 
The plant’s ability to mitigate oxidative stress and 
inflammation positions it as a candidate for developing 
treatments for chronic conditions such as diabetes and 
cardiovascular diseases (Gupta et al., 2022). Additionally, 
its low incidence of adverse effects makes it a promising 
alternative to synthetic drugs, which often carry higher 
risks (Patel et al., 2021).

Myrica esculenta represents a significant asset in both 
traditional and contemporary medicine. The convergence 
of its historical use and modern scientific validation 
highlights its potential as a multifaceted therapeutic agent. 
However, to fully realize its benefits, further research 
is necessary to address existing gaps, particularly in 
clinical trials and standardized formulations. Advancing 
our understanding through rigorous studies will be 
crucial for integrating Myrica esculenta into mainstream 
medical practice and maximizing its therapeutic potential 
(Choudhury et al., 2021).

Conclusion
In conclusion, Myrica esculenta emerges as a promising 
plant with significant therapeutic potential, demonstrated 
through its rich phytochemical profile and diverse 
pharmacological properties. The plant’s traditional 
uses align well with its modern scientific validation, 
highlighting its effectiveness in managing conditions 
such as oxidative stress and inflammation. While its 
safety profile is reassuring, ongoing research is crucial to 
address current gaps and optimize its clinical applications. 
Future studies should focus on rigorous clinical trials 
and standardized formulations to fully integrate Myrica 
esculenta into contemporary medical practice and harness 
its full therapeutic benefits.
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