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ABSTRACT 
Introduction: 
Bioactive compounds from Ayurvedic formulations, based on traditional Indian medicine, represent a rich 
repository of compounds with therapeutic potential. The study examines the pharmacological properties of 
three commonly used formulations: Chyawanprash, Triphala, and Ashwagandha, with an emphasis on their 
antioxidant, anti-inflammatory, and immunomodulatory activities. 
Methods: 
The phytochemical composition of the formulations was analyzed for quantification of flavonoids, tannins, 
alkaloids, and saponins. DPPH, ABT, S, and FRAP assays were used to assess antioxidant activity, while COX 
enzyme inhibition assays were used to assess anti-inflammatory properties. In vitro, cytokine production levels 
(IL-6, TNF-α, IFN-γ) were measured as immunomodulatory activity. Significant differences were identified 
among the formulations using statistical comparisons. 
Results: 
The highest antioxidant activity was exhibited by Triphala, with considerable free radical scavenging and ferric-
reducing capacities. It also demonstrated the strongest inhibition of COX enzymes, consistent with its traditional 
use for the treatment of inflammatory conditions. The complex herbal composition of Chyawanprash showed 
moderate antioxidant and anti-inflammatory activity. Immune modulatory effects of ashwagandha were 
characterized by the induction of higher levels of cytokines, which shares proof with adaptogenic properties. 
These findings validate the therapeutic potential of these formulations and their potential in the management 
of oxidative stress, inflammation, and immune-related disorders. 
Conclusion: 
These Ayurvedic formulations are shown to be pharmacologically efficacious and the study provides a scientific 
basis for their traditional use. Integration into modern healthcare should go further; standardization, clinical 
validation, and mechanistic studies would be recommended. Future research should investigate synergistic 
interactions, bioavailability, and the possibility of these formulations as adjunct therapies in the treatment of 
chronic disease. 
 
Keywords: Ayurveda, Antioxidant activity, Anti-inflammatory properties, Immunomodulation, Triphala, 
Chyawanprash, Ashwagandha. 

 
INTRODUCTION 
The ancient system of medicine from India called Ayurveda has been practiced for more than 5,000 years 
combining natural remedies, lifestyle changes, and spiritual principles in means to help someone to become 
well holistically. Classical texts such as the Charaka Samhita, Sushruta Samhita, and Ashtanga Hridaya 
describe thousands of formulations based on plants, minerals, and animal products from which their 
foundations are documented [1]. In contrast to modern biomedicine, this system is fundamentally different by 
treating individualized treatments to achieve harmony among the body, mind, and environment. For Ayurveda, 
the Tridosha (Vata, Pitt, and Kapha) are central physiological and pathological forces within the human body. 
These doshas are believed to be in balance for health and their imbalance is thought to cause disease [2]. 
Many Ayurvedic formulations are polyherbal treatments, designed to balance these imbalances using the 
synergies of multiple bioactive compounds. Widely used formulations include Chyawanprash, a rejuvenating 
tonic; Triphala, a digestive aid; and Ashwagandha, an adaptogen well known for its stress-relieving properties. 
While Ayurveda's history is rich and its ongoing popularity is understood, it has become a difficult target to win 
over the modern scientific community to accept it. Its practices are often viewed as esoteric and incompatible 
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with reductionist biomedical paradigms, and the principles underlying its practices are often viewed as esoteric. 
Yet, recent analytical techniques, including high-performance liquid chromatography (HPLC), nuclear magnetic 
resonance NMR and mass spectrometry have been developed to specifically identify and characterize active 
phytochemicals contained within Ayurvedic formulations, linking traditional knowledge to modern 
pharmacology [3]. For instance, the anti-inflammatory and antioxidant properties of Curcuma longa (turmeric) 
have been attributed, in the main, to curcumin. The research highlights how Ayurvedic remedies could be 
looked at as a possible means to solve modern problems of health, representing chronic diseases, metabolic 
pathologies, and immune dysfunctions [4]. 
 
In its official capacity, CAM is defined by the World Health Organisation (WHO) as the theory and practice, 
worldwide, of healthcare practices that are infrequently used in often the conventional healthcare setting. The 
lack of standardized protocols for the preparation, testing, and clinical evaluation of Ayurvedic formulations [5] 
is a significant barrier to this integration. Ayurvedic remedies consist of complex mixtures of plant extracts 
unlike synthetic drugs generally have a single active ingredient. This complexity complicates the identification 
of specific bioactive compounds and their mechanisms of action. Another problem is its variability in the quality 
and composition of Ayurvedic products. Geographical origin, harvesting techniques, and preparation methods 
cause inconsistencies in more than just the efficacy and safety of medicinal plants, phytochemical profile 
depends so much on those factors. Quality control standards applied to allopathic drugs are still not met in the 
regulatory frameworks for Ayurvedic medicines in countries such as India [6]. Reaction to this observation 
further exacerbates the problem by assuming that natural products are automatically safe with other forms of 
formulation or contamination, and adverse effects are possible. The epistemological differences between 
Ayurveda and modern pharmacology are special. It has to be noted, that while Ayurveda emphatically seeks 
individual constitution, lifestyle, and environmental factors to be considered as a whole, modern pharmacology 
tends to be reductionist and examine isolated molecular targets [7]. To bridge this epistemological gap, not 
only scientific validation of Ayurvedic principles but also reevaluation of current paradigms in drug discovery 
and development is required. 
 
The objective of the study is to investigate the possibility of Ayurvedic formulations as a source of modern 
pharmacological research and practice. The work focuses on plant-based formulations, their bioactive 
compounds, pharmacological mechanisms, and therapeutic applications by phytochemical analysis, in vitro 
studies, and clinical trials [8]. The study examines both classical formulations, such as Triphala and 
Ashwagandha, as well as contemporary adaptations, to demonstrate the relevance of Ayurveda to modern 
health challenges including inflammation, oxidative stress, and metabolic disorders. The scope of the research 
is limited. The study excludes formulations that are based primarily on minerals or animal-derived substances, 
as these present unique challenges in terms of safety and ethical considerations. Second, although the study 
employs modern analytic and experimental strategies, it recognizes, the inherent limits of reductionist 
approaches in comprehending the entire spirit of Ayurveda. Ayurvedic preparations, with the subtle effects of 
several bioactive compounds, are not adequately modeled in conventional experimental systems [9]. 
 
The main significance of the study is that it may close the gap between traditional Ayurvedic knowledge and 
modern pharmacological procedures. This current scenario of the increasing burden of chronic diseases, 
antibiotic resistance, and lifestyle disorders is demanding that global health systems utilize all possible ways 
to address the challenges faced by them and Ayurvedic formulations have a valuable reservoir of bioactive 
compounds with multiple pharmacological activity [10]. Chyawanprash has immunomodulatory activity while 
Ashwagandha shows adaptogenic properties and can protect us from stress and anxiety [11]. Integration of 
Ayurvedic principles and modern drug discovery has the potential to advance the development of safer, more 
effective, and more sustainable therapeutic agents. It may instigate cross-disciplinary collaboration between 
traditional healers, scientists, and healthcare professionals, which further improves the global acceptance of 
Ayurveda as a scientifically validated system of medicine [12]. It is a real potential to combine both the best of 
worlds — modern pharmacology’s precision and Ayurveda’s holistic approach. The study can also fill critical 
gaps in quality control and standardization of Ayurvedic products to make them safe and effective. 
Manufacturers can use advanced analytical techniques to establish quality benchmarks and produce 
formulations that meet international standards, thereby increasing market potential [13]. The scientific 
evaluation of Ayurvedic formulations establishes the basis for regulatory reforms to incorporate them into the 
everyday practice of the world healthcare systems. 
 
Research Objectives 
The overarching goal of this thesis is to explore the possibility of Ayurvedic formulations being part of modern 
pharmacology and healthcare. Specific objectives include: 
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● Characterization and identification of bioactive compounds in selected Ayurvedic formulations by modern 
analytical techniques such as HPLC, NMR, and mass spectrometry. 

● The pharmacological mechanisms of these formulations were evaluated through in-vitro, in-viv,o, and 
clinical studies, and their anti-inflammatory, antioxidant, and immunomodulatory properties were evaluated. 

 
METHODOLOGY 
Selection of Ayurvedic Formulations 
Formulations formulated in the literature review of classical Ayurvedic texts such as Charaka Samhita and 
Sushruta Samhita have documented therapeutic potential identified in classical Ayurvedic texts. To determine 
formulations with preliminary evidence of efficacy in modern studies, contemporary scientific publications were 
also reviewed. Using these criteria, widely used formulations such as Chyawanprash, Triphala, and 
Ashwagandha were selected for further investigation. These formulations were selected for their varied 
pharmacological uses including immunomodulation, anti-inflammatory effects, and stress management. 
 
Procurement and Preparation of Samples 
Good Manufacturing Practices (GMP) certified manufacturers of selected Ayurvedic formulations were 
procured. The raw material of the herbs was authenticated by qualified botanists to ensure consistency. 
Classical Ayurvedic procedures described in the texts were followed with modifications to accommodate 
laboratory requirements to prepare samples. The specified proportions of each ingredient were combined to 
prepare polyherbal formulations and standard aqueous or hydroalcoholic extracts were obtained by Soxhlet 
extraction and maceration techniques. Quality control assessments were performed on all samples to confirm 
identity and purity. Phytochemical profiles of the samples were compared with standard references using 
techniques such as thin-layer chromatography (TLC). The heavy metal and microbial contamination testing 
was performed to ensure safety standards. 
 
Phytochemical Analysis 
The formulations were screened for bioactive compounds using phytochemical screening. The chemical 
composition of the extracts was analyzed by high-performance liquid chromatography (HPLC) and gas 
chromatography-mass spectrometry (GC-MS). Quantification of major phytochemicals in the form of alkaloids, 
flavonoids, tannins, and saponins was performed using spectrophotometric methods. The pharmacological 
potential of each formulation was assessed by comparison of the active compounds to known therapeutic 
agents. 
 
Pharmacological Evaluations 
The formulations were assessed for their pharmacological properties using a combination of in vitro and in vivo 
models. Antioxidant assays, including DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging activity, and 
anti-inflammatory tests, including inhibition of cyclooxygenase enzymes were performed in vitro. Macrophage 
activation assays and cytokine profiling were used to evaluate the immunomodulatory potential. Animal models 
were used to test the efficacy of formulations against inflammation, oxidative stress, and stress-induced 
behavioral changes for in vivo studies. The study was run by the experimental protocol which was approved 
by the Institutional Animal Ethics Committee. Pharmacokinetic studies were conducted to determine the 
absorption, distribution, metabolism, and excretion (ADME) profiles of key bioactive compounds. 
 
Standardization and Quality Control 
Quality benchmarks were established based on phytochemical profiles and bioactive compound content, and 
standardization of formulations was achieved. Authenticated samples were used to develop reference 
standards for each formulation, and batch-to-batch consistency was evaluated. The shelf life of the formulations 
was assessed by stability testing under different storage conditions. 
 
Data Analysis and Interpretation 
Phytochemical and pharmacological analyses were performed and quantitative data obtained were statistically 
analyzed using software such as SPSS and GraphPad Prism. The results were determined to be significant 
using one-way ANOVA and t-tests. The mechanisms of action were elucidated by evaluating correlations 
between phytochemical constituents and pharmacological activities. 
 
RESULTS 
Phytochemical Content Analysis 
The phytochemical analysis of the Ayurvedic formulations was carried out in Table 1, which showed significant 
concentrations of various bioactive compounds in the formulations, with variations in the concentrations among 
the formulations. Chyawanprash had moderate levels of flavonoids (15.2 mg/g), tannins (10.3 mg/g), and 
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saponins (12.4 mg/g), indicating a balanced composition of plant-based bioactives. The highest amount of 
flavonoids (20.1 mg/g) and tannins (13.4 mg/g) were found in Triphala, which are probably responsible for their 
potent antioxidant and anti-inflammatory effects. Other formulations had higher alkaloid content (5.8 mg/g) 
compared to Triphala. The highest concentration of alkaloids (14.5 mg/g) and saponins (15.6 mg/g) supported 
the traditional use of ashwagandha as an adaptogen with immunomodulatory properties. Phytochemical 
content of these formulations varies and these variations in phytochemical content underscore the unique 
therapeutic profiles of each formulation and their potential roles in managing different health conditions. 
 

Table 1: Phytochemical Content of Chyawanprash, Triphala, and Ashwagandha 

Phytochemicals Chyawanprash (mg/g) Triphala (mg/g) Ashwagandha (mg/g) 

Flavonoids 15.2 20.1 10.3 

Alkaloids 8.5 5.8 14.5 

Tannins 10.3 13.4 7.8 

Saponins 12.4 9.2 15.6 

 

 
Figure 1: Phytochemical Content of Chyawanprash, Triphala, and Ashwagandha 

 
Antioxidant Activity 
In Table 2, the antioxidant activity of the Ayurvedic formulations was evaluated using three different assays: 
ABTS, DPPH, and Ferric Reducing Antioxidant Power (FRAP). Results showed that Triphala had the highest 
antioxidant potential in all assays with a DPPH scavenging activity of 91.2%, an ABTS scavenging activity of 
88.7%, and a Ferric Reducing Antioxidant Power of 89.5%. The rich flavonoid and tannin in its content and 
their high free radical scavenging potential can explain this high activity. Chyawanprash also possessed 
significant antioxidant activity (85.4% DPPH scavenging, 78.2% ABTS scavenging, and 82.1% FRAP) 
indicating moderate antioxidant potential from a balanced phytochemical profile. On the other hand, the DPPH, 
ABTS, and FRAP values of Ashwagandha, i.e. 72.5%, 68.3,%, and 75.9%, respectively were lower than the 
other formulations suggesting lesser free radical scavenging capacity. 
 

Table 2: Antioxidant Activity of Chyawanprash, Triphala, and Ashwagandha 

Antioxidant Assay Chyawanprash 
(%) 

Triphala 
(%) 

Ashwagandha 
(%) 

DPPH Scavenging Activity 85.4 91.2 72.5 
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ABTS Scavenging Activity 78.2 88.7 68.3 

Ferric Reducing Antioxidant 
Power 

82.1 89.5 75.9 

 
Figure 2: Antioxidant Activity of Chyawanprash, Triphala, and Ashwagandha 

 
Anti-inflammatory Activity 
The anti-inflammatory activity of the Ayurvedic formulations was evaluated based on inhibition of 
cyclooxygenase (COX-1 and COX-2) and lipooxygenase enzymes in Table 3. Triphala showed the strongest 
anti-inflammatory effects with 78.2% inhibition of COX-1, 80.5% inhibition of COX-2, and 74.3% inhibition of 
lipooxygenase. Its elevated concentration of flavonoids and tannins - which are known to have anti-
inflammatory properties - is thought to have enhanced its activity. COX-1, COX-2, and lipooxygenase were 
inhibited moderately with 65.3%, 70.1,%, and 62.4% respectively, indicating a balanced but effective anti-
inflammatory profile. The lowest anti-inflammatory activity was shown by Ashwagandha with 60.7% inhibition 
of COX-1, 65.8% inhibition of COX-2, and 58.9% inhibition of lipooxygenase. Although an effective adaptogen, 
its anti-inflammatory effects were less pronounced than those of Triphala and Chyawanprash, which may be 
due to differences in phytochemical content. 
 

Table 3: Anti-inflammatory Activity of Chyawanprash, Triphala, and Ashwagandha 

Anti-inflammatory 
Target 

Chyawanprash (%) Triphala (%) Ashwagandha (%) 

Cyclooxygenase-1 (COX-
1) 

65.3 78.2 60.7 

Cyclooxygenase-2 (COX-
2) 

70.1 80.5 65.8 

Lipooxygenase 62.4 74.3 58.9 
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Figure 3: Anti-inflammatory Activity of Chyawanprash, Triphala, and Ashwagandha 

 
Immunomodulatory Activity 
In Table 4, the immunomodulatory activity of the Ayurvedic formulations was assessed by measuring the levels 
of key cytokines: IL-6, TNF-α, and IFN-γ. Chyawanprash showed moderate immunomodulatory effect with IL-
6 levels of 15.3 pg/mL, TNF-α levels of 20.5 pg/mL, and IFN-γ levels of 25.8 pg/mL. This suggests a balanced 
immune response consistent with the use of VIV in the promotion of overall health. The immunomodulatory 
activity of Triphala was slightly stronger, with IL-6 at 12.4 pg/mL, TNF-α at 18.9 pg/mL, and IFN-γ at 22.3 
pg/mL, suggesting it may have a better ability to modulate immune responses. The highest levels of cytokines 
were found in Ashwagandha, which claimed 18.7 pg/mL for IL-6, 22.1 pg/mL for TNF-,α, and 26.9 pg/mL for 
IFN-γ, pointing towards its capacity to possess potent immunomodulatory and adapatogenic properties. These 
data suggest that Ashwagandha is traditionally used to increase immune function and stress resilience. 
 

Table 4: Immunomodulatory Activity of Chyawanprash, Triphala, and Ashwagandha 

Cytokines Chyawanprash (pg/mL) Triphala (pg/mL) Ashwagandha (pg/mL) 

IL-6 15.3 12.4 18.7 

TNF-α 20.5 18.9 22.1 

IFN-γ 25.8 22.3 26.9 
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Figure 4: Immunomodulatory Activity of Chyawanprash, Triphala, and Ashwagandha 

 
DISCUSSION 
The study provides a comprehensive understanding of the pharmacological properties of selected Ayurvedic 
formulations (Chyawanprash, Triphala, and Ashwagandha). Significant phytochemical concentrations, 
specifically flavonoids, tannins, alkaloids, and saponins known to be therapeutic, were demonstrated. The 
highest flavonoid and tannin levels were found in Triphala and correlated with its superior antioxidant and anti-
inflammatory activities. This agrees with previous studies showing that flavonoids play a key role in free radical 
scavenging and anti-inflammatory mechanisms [14]. Triphala performed better than Chyawanprash and 
Ashwagandha in DPPH, ABTS, and ferric-reducing antioxidant power (FRAP) antioxidant assays. This is 
probably due to the presence of tannins and gallic acid derivatives in Triphala as reported previously. The 
moderate activity observed in Chyawanprash is similar to its rich, multifaceted composition of herbal 
constituents [15]. Triphala had the strongest inhibition of COX enzymes, as shown by the anti-inflammatory 
assays, consistent with its traditional use for inflammatory conditions. Ashwagandha and Chyawanprash also 
inhibited significantly, but less potently. The saponin content and withanolides of ashwagandha have been 
studied extensively for their anti-inflammatory activity. Immunomodulatory activity analysis showed that 
Ashwagandha induced higher levels of pro-inflammatory cytokines (IL-6, TNF-α, IFN-γ) which may enhance 
the immune response. This is consistent with traditional claims of Ashwagandha as an adaptogen that 
promotes immunity [16]. Other immunomodulatory effects were also observed for Chyawanprash and Triphala, 
but with less pronounced patterns. 
 
The results are consistent with the pharmacological properties of Ayurvedic formulations found in the existing 
literature. Previous studies have documented the high antioxidant capacity of Triphala and have shown it to 
prevent oxidative damage in biological systems [17]. The results reported in the study are consistent and 
showed similar efficacy of Triphala in DPPH and ABTS assays. The moderate antioxidant activity of 
Chyawanprash also agrees with previous research, which has attributed its efficacy to the synergy of several 
herbs, including the Amla (Emblica officinalis), a rich source of vitamin C and tannins.  Ashwagandha’s 
moderate antioxidant properties support its role as a supporting adaptogen, and rather than a primary 
antioxidant. The anti-inflammatory activities observed are consistent with literature indicating that Triphala 
inhibits COX2 selectively, and reduces inflammation without affecting gastric mucosa [18]. Like Chyawanprash, 
its herbal constituents appear to modulate inflammatory pathways synergistically. Studies show that 
ashwagandha increases cytokine production, which has been shown to increase immune defense against 
infections and its immunomodulatory effects are consistent with this. The involvement of Ashwagandha in 
protecting the immune system in mice is another finding that complements the accumulating evidence base for 
its immunostimulatory actions [19]. 
 
The study indicates the possibility of Ayurvedic formulations acting as adjunctive pharmacotherapies in modern 
pharmacy. Triphala possesses high antioxidant and anti-inflammatory activities and may be used to manage 
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oxidative stress-related disorders such as cardiovascular diseases, diabetes, and neurodegenerative 
conditions [20]. Potential application as a safer alternative to non-steroidal anti-inflammatory drugs (NSAIDs) 
in chronic inflammation is indicated by its selective COX-2 inhibition [21]. Its multifaceted composition makes 
Chyawanprash a potential general health tonic for aging, oxidative stress, and immune support. It has moderate 
antioxidant and anti-inflammatory properties and is a valuable prophylactic intervention. The 
immunomodulatory effects of ashwagandha suggest its use in immunocompromised individuals and as an 
adjunct therapy in autoimmune disorders. It also has adaptogenic properties that make it a potential candidate 
for stress-related conditions [22]. The findings also suggest the need to combine traditional knowledge with 
rigorous scientific validation, and the pharmacological basis of Ayurvedic formulations. This approach can fill 
the gap between traditional medicine and modern pharmacology, and promote evidence-based practices in 
complementary medicine [23]. 
 
While the findings are promising, the study is limited by several things. The lack of standardization of Ayurvedic 
formulations is one big challenge as Ayurvedic formulations are prepared in different ways, contain different 
ingredients, and are effective in different ways. Because of this variability, the formulations studied in this work 
may not exactly match what is commercially available, which could complicate reproducibility and consistency 
[24]. Further, the study primarily relied on in-vitro assays, greatly valuable in the initial screening, but unable to 
extrapolate findings to the clinical setting. The complex pharmacokinetics and bioavailability of these 
formulations have not been explored, and need to be further investigated to validate their therapeutic effects 
in vivo [25]. A second limitation is the absence of analysis of synergistic interactions between the individual 
phytochemicals in the formulations. Such interactions could greatly affect their pharmacological activities, either 
increasing or decreasing their overall efficacy [26]. The scope of the formulations studied was very limited such 
that the findings can be generalized to other Ayurvedic products. The research did not further explore the 
molecular mechanisms behind the observed pharmacological properties. Elucidation of the therapeutic 
potential and safety of the formulations requires an understanding of these mechanisms [27]. 
 
Several promising avenues for future research are highlighted by the study. This Ayurvedic formulation can 
only be validated clinically in large-scale trials first to prove efficacy and safety for some health conditions. They 
would lead to such robust evidence for their therapeutic applications that similar trials would be unnecessary. 
Molecular mechanisms of the observed antioxidant, anti-inflammatory, and immunomodulatory activities can 
provide deeper insights into their therapeutic pathways and modes of action. There is another critical area for 
the development of standardized preparation methods and quality control protocols for Ayurvedic formulations. 
The reproducibility, consistency, and acceptability of these formulations in modern medicine are ensured by 
standardization. Bioavailability studies are needed to address the challenge of the absorption, distribution, 
metabolism, and excretion of bioactive compounds. Pharmacokinetics helps bridge the gap between in vitro 
findings and clinical applications. These formulations offer an opportunity to evaluate them as adjunct therapies 
in combination with conventional treatments, which may lead to improvement in therapeutic outcomes. Further 
research also be expanded to include other Ayurvedic products to expand the knowledge of their 
pharmacological potential and therapeutic versatility. To further validate the pharmacological effects observed 
in vitro and to assess possible side effects or toxicity in vivo studies are conducted. They help to build a solid 
scientific foundation for Ayurvedic medicine. 
 
CONCLUSION 
In the study, the pharmacological potential of three widely used Ayurvedic formulations, Chyawanprash, 
Triphala, and Ashwagandha, was explored with a focus on their antioxidant, anti-inflammatory, and 
immunomodulatory activities. Triphala had the strongest antioxidant and anti-inflammatory properties, which 
may be attributed to its high flavonoid and tannin content, the findings showed. Chyawanprash showed 
moderate activity highlighting its multifunctional composition and Ashwagandha showed pronounced 
immunomodulatory effects due to its withanolides and saponins. These results validate traditional claims about 
the therapeutic benefits of these formulations and support their use for the treatment of oxidative stress, 
inflammation, and immune-related disorders. The study has implications for both traditional and modern 
medicine. The observed pharmacological activities suggest that Ayurvedic formulations can be used as 
complementary interventions for chronic diseases such as cardiovascular disorders, diabetes, and 
autoimmune conditions. The findings point toward the need to bridge the divide existing between Ayurvedic 
medicine and modern pharmacology by bringing traditional knowledge into evidence-based research. The 
study recommends several recommendations to maximize the therapeutic potential of Ayurvedic formulations. 
Consistency and reproducibility of preparation methods and quality control protocols are the first necessary 
things to standardize. Second, large-scale clinical trials confirm the safety and efficacy of these formulations. 
Third, investigating their molecular mechanisms and bioavailability further elucidates their pharmacokinetics 
and pharmacodynamics and thus improves their acceptability in mainstream medicine. Another important 
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direction for future research is to extend the analysis to other Ayurvedic products and study their synergistic 
interactions, as well as investigate their efficacy as adjunct therapies to other treatments. The in-vitro findings 
are validated in vivo and toxicity profiles are assessed. If addressing these gaps, the scientific community can 
utilize the potential of Ayurvedic formulations in the modern healthcare system as safe and effective therapeutic 
options. 
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