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ABSTRACT: One of the earliest traditional medical systems, Ayurveda, has 

become well-known around the world for its extensive use of herbal 

formulations and holistic treatment approach. Concerns about quality, safety, 

effectiveness, repeatability, and standardisation continue to be significant 

obstacles despite the growing commercialisation of Ayurvedic goods. 

Therefore, in order to prove the legitimacy of commercialised Ayurvedic 

medicines in contemporary healthcare systems, scientific validation has 

become crucial. Pharmacognostic evaluation, phytochemical screening, 

chromatographic profiling, physicochemical analysis, toxicity assessment, 

pharmacological investigations, and clinical validation are among the 

methods now employed in the scientific validation of Ayurvedic 

formulations that are included in this study. The paper also emphasises 

quality control methods, contemporary analytical techniques, regulatory 

frameworks, and difficulties in standardising polyherbal formulations. 

Integration of traditional Ayurvedic principles with modern scientific 

methodologies is necessary to ensure safety, efficacy, consistency, and 

global acceptance of Ayurvedic medicines. 

INTRODUCTION: The development of 

Ayurveda, Unani, Siddha, homoeopathy, and other 

natural herb-based health sciences originated in 

India (Ayush). The Ayush pharmaceutical sector 

has enormous potential and future growth prospects 
1
. These include Ayurvedic medicines, Unani 

medicines, Siddha medicines, homoeopathic 

medicines, herbal nutraceuticals, herbal 

cosmoceuticals, herbal health drinks, dietary health 

supplements, medicinal plants and crude drugs, 

herbal extracts and concentrates, herbal veterinary 

medicines, health foods, Ayush health care 

management, Ayurvedic panchakarma centers, and 

health spas. 
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In India, the Ayurvedic philosophy emerged and 

evolved between 2500 and 500 BC 
2
. The actual 

definition of Ayurveda is ―science of life,‖ because 

ancient Indian system of health treatment centred 

on perspectives of man and his ailment. It has been 

noted that people in good health are metabolically 

balanced. Because it provides a comprehensive 

approach for living a long, healthy life, Ayurveda is 

often known as the "science of longevity." It 

provides nutrition and diet regimens to revitalise 

the body. It provides therapies for a number of 

common illnesses, including food allergies, for 

which there are currently few effective treatments. 

But it's important to understand that Ayurvedic diet 

is not a "magic bullet" approach; rather, its success 

depends on the patient's complete involvement. It is 

an instructive and user-friendly interactive system. 

It educates the patient how to take charge of their 

own destiny. Ayurveda is not a diet plan for people 

looking for a way out or a justification to continue 

Keywords: 

Ayurveda, Scientific validation, 

Standardization, Polyherbal 

formulations, Quality control, Herbal 

medicines, Phytochemical analysis, 

Clinical evaluation 

Correspondence to Author: 

Deepali Kashayap 

Research Scholar, 

BIU College of Pharmacy, Bareilly 

International University, Bareilly - 

243006, Uttar Pradesh, India.  

E-mail: kmdeepalikashyap2202@gmail.com 



Kashayap et al., IJPSR, 2026; Vol. 17(10): 2905-2914.                                 E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2906 

abusing their bodies or minds. It is a system of long 

life, independence, and empowerment 
3
. Ayurvedic 

formulations, which include churna, kwatha, 

arishta, avaleha, vati, and ghrita, are often made 

from medicinal herbs, minerals, and animal 

products. 

Because of their natural nature and perceived 

safety, Ayurvedic medicines have seen a significant 

surge in demand worldwide in recent decades 
4
. 

Concerns about adulteration, contamination, batch-

to-batch variance, a lack of scientific proof, and 

variable therapeutic results have also been raised 

by the commercialisation of Ayurvedic medicines. 

For marketed Ayurvedic goods to be authentic, 

high-quality, safe, and effective, scientific 

validation is consequently required 
5
.  

Ayurvedic remedies are gradually being validated 

and standardised using contemporary scientific 

methods including chromatography, spectroscopy, 

metabolomics, pharmacological research, and 

clinical trials. Standardisation ensures repeatable 

therapeutic effects while preserving uniformity in 

raw materials, production processes, and final 

goods 
6
. 

Need for Scientific Validation of Ayurvedic 

Formulations: Scientific validation is essential for 

the following reasons: 

 To ensure safety and efficacy of formulations. 

 To prevent adulteration and contamination. 

 To establish quality standards. 

 To achieve reproducibility and batch 

consistency. 

 To gain international acceptance. 

 To support evidence-based medicine. 

 To comply with regulatory requirements 
7, 8

. 

Ayurvedic Formulations: Ayurveda formulations 

are medicinal preparations prepared according to 

Ayurvedic principles using herbs, minerals, metals, 

animal products, or combinations of these 

ingredients. These formulations are designed to 

restore balance among the three doshas - Vata, 

Pitta, & Kapha and are used for prevention and 

treatment of diseases 
9
. 

TABLE 1: AYURVEDIC FORMULATIONS AND THEIR PHARMACEUTICAL PREPARATIONS 
11-22 

Formulation Definition/Preparation Method Key Features Examples Dose 

Swarasa (Juice) Fresh juice extracted by crushing 

green herbs or soaking dry 

powdered herbs overnight and 

squeezing through cloth. Putapaka 

method used for thick leaves/barks 

by heating wrapped herbal mass 

before extraction. 

Earliest liquid oral 

formulation; 

preserves fresh 

active constituents. 

Vasa Putapaka 

Swarasa, Nimba 

Putapaka Swarasa, 

Ginger juice 

24 ml (ordinary), 

48 ml 

(PutapakaSwarasa) 

Kalka (Paste) Paste prepared from fresh or dried 

medicinal herbs by crushing into a 

cohesive mass. 

Retains bioactive 

constituents 

without extraction. 

Rasona Kalka 12 g 

Kwatha 

(Decoction) 

Coarsely powdered drug boiled with 

water until reduced to one-eighth 

quantity. 

Heat-assisted 

extraction of active 

constituents. 

Various 

Kashayas/Decoctions 

50 ml 

Hima Kalpana 

(Cold Infusion) 

Powdered drugs soaked in cold 

water for a specified duration and 

filtered. 

Suitable for drugs 

with cold potency 

and volatile 

compounds. 

Dhanyaka Hima 100 ml 

Phanta Kalpana 

(Hot Infusion) 

Powdered drugs mixed with hot 

water, steeped, and filtered. 

Preserves water-

soluble active 

principles. 

Panchakola Phanta 100 ml 

Upakalpana 

(Derived 

Preparations) 

Secondary dosage forms prepared 

from Panchabidha Kashaya Kalpana 

to improve efficacy and 

acceptability. 

Enhances stability, 

palatability, and 

convenience. 

Tablets, syrups, 

powders, capsules 

Depends on 

dosage form 

Churna (Powder) Dried ingredients powdered finely 

and sieved through cloth 

(Vastragalana). 

Oldest solid dosage 

form. 

TriphalaChurna, 

SitopaladiChurna, 

AvipattikaraChurna 

As prescribed 
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Vati (Tablet/Pills) Fine powders triturated with liquids 

to form dough, then rolled or 

compressed into tablets. 

Stable and compact 

dosage form. 

Chandraprabha Vati, 

Yogaraja Guggulu, 

KanchanaraGuggulu 

As prescribed 

Ghrita (Medicated 

Ghee) 

Ghee processed with herbal paste 

and liquids like decoctions or juices 

until water evaporates. 

Lipid-based 

formulation 

enhancing 

bioavailability. 

DhanwantaraGhrita, 

DadimadyaGhrita 

As prescribed 

Taila (Medicated 

Oil) 

Oils boiled with prescribed herbal 

decoctions and paste. 

Used internally and 

externally. 

Nirgundi Taila, 

Pinda Taila, 

Mahamasha Taila 

As prescribed 

Sandhana Kalpana 

(Fermented 

Formulations) 

Drugs fermented with 

jaggery/sugar/honey to generate 

self-produced alcohol. 

Long shelf-life and 

enhanced 

extraction. 

Balarishta, 

Dashamularishta, 

Ashokarishta 

As prescribed 

Avaleha 

(Medicated Jam) 

Decoction concentrated with 

sugar/jaggery into semisolid 

consistency; additives like 

honey/ghee included. 

Nutritive and 

rejuvenating 

semisolid 

preparation. 

Chyawanprash, 

Agastya Rasayana 

As prescribed 

Satwa (Water 

Soluble Extract) 

Water extraction followed by 

sedimentation, washing, and drying 

of starch-rich materials. 

Rich in soluble 

extractive matter. 

GuduchiSatwa As prescribed 

Bhasma (Calcined 

Ash) 

Purified minerals/metals incinerated 

repeatedly in closed crucibles. 

Fine ash with 

enhanced 

therapeutic 

properties. 

Swarna Bhasma, 

Shukti Bhasma 

Very small doses 

Pisti Purified minerals triturated with 

liquids and exposed to 

moonlight/sunlight repeatedly. 

Fine cooling 

mineral 

preparation. 

Pravala Pisti, Mukta 

Pisti 

As prescribed 

Arka (Distilled 

Essence) 

Coarsely powdered drugs soaked in 

water and distilled using 

Arkayantra. 

Distilled aromatic 

medicinal water. 

Ajamodadi Arka, 

Karpuradya Arka 

As prescribed 

Sarkara (Syrup) Medicinal liquids mixed with sugar 

and heated to syrup consistency. 

Improved 

palatability and 

preservation. 

Vanaspa Sharkara, 

ParushakaSharkara 

As prescribed 

Malahar 

(Ointment) 

Fine powders mixed with liquid or 

base to form semisolid external 

preparation. 

Used externally on 

skin/mucous 

membranes. 

Sweta Malahar, 

JibantyadiMalahar 

External 

application 

 

Scientific Approaches for Validation: 

Pharmacognostic Evaluation: Pharmacognostic 

studies are the preliminary steps in herbal drug 

standardization. These methods help in 

identification and authentication of crude drugs and 

detection of adulterants. 

TABLE 2: PHARMACOGNOSTIC EVALUATION TECHNIQUES USED IN SCIENTIFIC VALIDATION OF 

AYURVEDIC FORMULATIONS 
23-27 

Technique Principle Procedure/Methodology Parameters 

Evaluated 

Instruments/Tools 

Used 

Applications in 

Ayurvedic 

Formulations 

Macroscopic 

Evaluation 

Identification 

based on 

visible 

morphological 

characters. 

The crude drug is 

examined for size, shape, 

color, texture, odor, 

fracture, and surface 

characteristics. 

Comparative analysis 

with standard 

monographs is 

performed. 

Shape, size, 

color, external 

markings, 

texture, fracture 

pattern, surface 

appearance. 

Magnifying lens, 

ruler, measuring 

scale, weighing 

balance. 

Authentication of 

raw herbal drugs 

such as roots, bark, 

leaves, seeds, and 

fruits used in 

Ayurvedic 

formulations. 

Microscopic 

Examination 

Different 

plant species 

possess 

characteristic 

cellular 

Thin sections of plant 

material are prepared, 

stained, mounted on 

slides, and observed 

under microscope. 

Epidermis, 

trichomes, 

stomata, vascular 

bundles, fibers, 

calcium oxalate 

Compound 

microscope, 

microtome, 

staining reagents, 

slides, cover slips. 

Identification and 

standardization of 

powdered and crude 

herbal materials in 

Ayurvedic 
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arrangements 

and tissues. 

crystals, starch 

grains. 

medicines. 

Organoleptic 

Analysis 

Sensory 

characteristics 

differ among 

herbal 

materials. 

Drugs are evaluated 

through visual inspection, 

smell, taste, touch, and 

sometimes sound. 

Color, odor, 

taste, texture, 

appearance, feel. 

Human sensory 

organs, reference 

standards. 

Preliminary quality 

assessment of 

Ayurvedic powders, 

churnas, oils, and 

formulations. 

Powder 

Microscopy 

Characteristic 

microscopic 

fragments 

remain 

identifiable 

even after 

powdering. 

Powdered sample is 

treated with reagents, 

mounted on slides, and 

observed 

microscopically. 

Fibers, vessels, 

trichomes, starch 

grains, pollen 

grains, crystals, 

cork cells. 

Microscope, 

staining reagents, 

slides, mounting 

media. 

Authentication and 

adulteration 

detection in churna 

and powdered 

Ayurvedic 

formulations. 

Histological 

Studies 

Internal tissue 

architecture is 

unique for 

different 

medicinal 

plants. 

Plant tissues are fixed, 

sectioned, stained, and 

examined 

microscopically for tissue 

organization. 

Tissue 

arrangement, 

vascular pattern, 

secretory cells, 

lignification, 

cellular 

organization. 

Microtome, 

microscope, stains, 

fixatives. 

Standardization and 

anatomical 

authentication of 

medicinal plants 

used in Ayurvedic 

formulations. 

 

Physicochemical Evaluation: Physicochemical 

parameters are important quality indicators for 

Ayurvedic formulations. These parameters help 

maintain quality consistency and shelf-life stability. 

TABLE 3: PHYSICOCHEMICAL EVALUATION PARAMETERS USED IN SCIENTIFIC VALIDATION OF 

AYURVEDIC FORMULATIONS 
25-30 

Parameter Principle Method Significance Instruments 

Used 

Applications in 

Ayurvedic 

Formulations 

Moisture 

Content 

Excess moisture 

promotes 

microbial growth 

and degradation. 

Sample is dried to 

constant weight and 

percentage moisture 

is calculated. 

Indicates stability, 

shelf life, and storage 

quality. 

Hot air oven, 

moisture 

analyzer. 

Evaluation of churna, 

tablets, granules, and 

herbal raw materials. 

Ash Value Organic matter 

burns away 

leaving inorganic 

mineral residue. 

Sample is incinerated 

at high temperature 

until carbon-free ash 

is obtained. 

Indicates purity and 

presence of inorganic 

impurities/adulterants. 

Muffle 

furnace, silica 

crucible, 

weighing 

balance. 

Standardization of 

herbal drugs and 

polyherbal 

formulations. 

Acid-

Insoluble Ash 

Siliceous matter 

like sand remains 

insoluble in acid. 

Total ash is boiled 

with dilute HCl, 

filtered, incinerated, 

and weighed. 

Measures 

contamination with 

sand, silica, and 

earthy matter. 

Muffle 

furnace, 

filtration 

apparatus, 

crucible. 

Quality assessment of 

crude drugs collected 

from natural sources. 

Extractive 

Values 

Different solvents 

dissolve different 

phytoconstituents. 

Drug is extracted 

with solvents such as 

water or alcohol and 

residue is weighed 

after evaporation. 

Indicates presence of 

soluble active 

constituents. 

Soxhlet 

apparatus, 

evaporating 

dish, water 

bath. 

Standardization of 

herbal extracts and 

Ayurvedic 

formulations. 

pH 

Determination 

Hydrogen ion 

concentration 

determines pH 

value. 

pH meter or pH 

paper is used after 

preparing 

solution/suspension 

of sample. 

Influences drug 

stability, solubility, 

and compatibility. 

Digital pH 

meter, pH 

paper. 

Evaluation of syrups, 

decoctions, oils, and 

semisolid 

formulations. 

Loss on 

Drying 

(LOD) 

Reflects loss of 

moisture and 

volatile matter. 

Sample is heated at 

specified 

temperature until 

constant weight is 

achieved. 

Indicates moisture 

and volatile 

component content. 

Hot air oven, 

weighing 

balance, 

desiccator. 

Standardization of 

herbal powders, 

extracts, and 

formulations. 

Viscosity Internal friction Time required for Determines Ostwald Evaluation of syrups, 
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between liquid 

molecules affects 

flow behavior. 

liquid flow through 

viscometer is 

measured. 

consistency, 

pourability, and 

stability. 

viscometer, 

Brookfield 

viscometer. 

oils, ghrita, and 

avaleha preparations. 

Refractive 

Index 

Different 

substances bend 

light differently. 

Measured using 

refractometer under 

controlled 

temperature. 

Indicates purity and 

concentration of 

liquids/oils. 

Abbe 

refractometer, 

digital 

refractometer. 

Standardization of 

oils, arka, syrups, and 

liquid formulations. 

 

Phytochemical Screening: Preliminary 

phytochemical analysis identifies active 

constituents such as Alkaloids, Flavonoids, 

Glycosides, Tannins, Saponins, Terpenoids and 

Phenolic compounds. Phytochemical studies 

provide information regarding bioactive 

constituents responsible for therapeutic activity. 

TABLE 4: MAJOR PHYTOCHEMICAL CONSTITUENTS IN AYURVEDIC FORMULATIONS 
31-33 

Phytochemical 

Constituent 

Chemical Nature Common 

Identification Tests 

Pharmacological Activities Significance in Ayurvedic 

Formulations 

Alkaloids Basic nitrogenous 

compounds mainly 

derived from 

amino acids. 

Mayer’s test, 

Dragendorff’s test, 

Wagner’s test, 

Hager’s test. 

Analgesic, antimicrobial, 

antihypertensive, antimalarial, 

CNS stimulant/depressant 

activities. 

Contribute to potent 

therapeutic effects in many 

Ayurvedic medicines. 

Flavonoids Hydroxylated 

phenolic structures 

with flavone 

nucleus. 

Shinoda test, 

Alkaline reagent test, 

Lead acetate test. 

Antioxidant, anti-

inflammatory, 

hepatoprotective, 

cardioprotective activities. 

Responsible for antioxidant 

and immunomodulatory 

properties of formulations. 

Glycosides Sugar-containing 

secondary 

metabolites. 

Keller-Killiani test, 

Borntrager’s test, 

Legal’s test. 

Cardiotonic, laxative, anti-

inflammatory, antimicrobial 

activities. 

Enhance therapeutic 

efficacy and bioavailability 

in formulations. 

Tannins Water-soluble 

polyphenols. 

Ferric chloride test, 

Gelatin test, Lead 

acetate test. 

Astringent, antimicrobial, 

antioxidant, wound healing 

activities. 

Useful in treating diarrhea, 

ulcers, wounds, and 

inflammatory disorders. 

Saponins Steroidal or 

triterpenoid 

glycosides. 

Foam test, 

Hemolysis test. 

Expectorant, anti-

inflammatory, 

immunomodulatory, 

hypocholesterolemic 

activities. 

Improve absorption and 

therapeutic activity of 

herbal formulations. 

Terpenoids Hydrocarbon 

derivatives of 

terpenes. 

Salkowski test, 

Liebermann–

Burchard test. 

Antimicrobial, anticancer, 

anti-inflammatory, antiviral 

activities. 

Contribute aroma, flavor, 

and medicinal properties to 

Ayurvedic formulations. 

Phenolic 

Compounds 

Aromatic 

secondary 

metabolites. 

Ferric chloride test, 

Folin-Ciocalteu 

assay. 

Antioxidant, antiaging, 

anticancer, anti-inflammatory 

activities. 

Protect against oxidative 

stress and chronic diseases. 

 

Modern Analytical Techniques Used in 

Validation: Advanced analytical tools are widely 

employed for scientific validation and quality 

control of Ayurvedic formulations. 

Chromatographic Techniques: Modern analytical 

chemistry plays a significant role in 

characterization and quality assurance of 

Ayurvedic preparations. 

Thin Layer Chromatography (TLC): Used for 

identification and fingerprint profiling of herbal 

constituents. 

High Performance Thin Layer Chromatography 

(HPTLC): Provides accurate qualitative and 

quantitative estimation of phytoconstituents. 

High Performance Liquid Chromatography 

(HPLC): Used for separation, quantification, and 

standardization of marker compounds. 

Gas Chromatography–Mass Spectrometry (GC-

MS): Useful for volatile compound analysis and 

metabolite identification. 

Liquid Chromatography–Mass Spectrometry 

(LC-MS): Provides detailed molecular profiling 

and metabolomics data 
34-36

. 

Spectroscopic Techniques: These techniques are 

useful for structural characterization and detection 

of heavy metals or contaminants. Common 

spectroscopic methods include: 
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 UV-Visible Spectroscopy 

 FTIR Spectroscopy 

 NMR Spectroscopy 

 Atomic Absorption Spectroscopy 
36-39

. 

Toxicological Evaluation: Safety assessment is an 

important component of scientific validation. 

TABLE 5: TOXICOLOGICAL EVALUATION OF AYURVEDIC FORMULATIONS 
40-42 

Toxicological 

Study 

Objective Principle Method Parameters 

Evaluated 

Techniques 

Used 

Significance in 

Ayurvedic 

Formulations 

Acute Toxicity 

Studies 

To determine 

immediate 

toxic effects 

and estimate 

safe dose range 

(LD50). 

Toxicity is 

assessed based 

on mortality, 

behavioral 

changes, and 

physiological 

abnormalities 

after exposure. 

Experimental 

animals are 

administered a 

single high dose 

and observed for 

14 days for 

toxic symptoms 

and mortality. 

Mortality, 

behavioral 

changes, body 

weight, food 

intake, 

neurological 

symptoms. 

Animal studies, 

OECD 

guidelines, 

biochemical and 

hematological 

analysis. 

Ensures 

immediate 

safety and 

helps establish 

therapeutic 

dose levels of 

Ayurvedic 

formulations. 

Subacute 

Toxicity 

Studies 

To identify 

toxic effects on 

organs and 

physiological 

functions 

during repeated 

exposure. 

Repeated 

administration 

may produce 

cumulative 

toxicity 

affecting body 

systems. 

Formulation is 

administered 

daily to animals 

for 28 days 

followed by 

clinical and 

laboratory 

evaluation. 

Organ weight, 

hematology, 

biochemical 

parameters, 

histopathology. 

Microscopy, 

biochemical 

analyzers, 

hematologyanal

yzers. 

Evaluates 

short-term 

safety and 

organ toxicity 

of Ayurvedic 

drugs. 

Chronic 

Toxicity 

Studies 

To assess long-

term safety and 

detect delayed 

toxic effects. 

Continuous 

exposure may 

lead to 

cumulative 

organ damage 

or systemic 

toxicity. 

Animals receive 

formulation for 

several months 

followed by 

detailed 

pathological 

investigations. 

Organ damage, 

carcinogenicity, 

reproductive 

toxicity, 

physiological 

changes. 

Histopathology, 

imaging 

techniques, 

biochemical 

assays. 

Important for 

formulations 

intended for 

prolonged 

therapeutic use. 

Heavy Metal 

Analysis 

To ensure 

levels of 

metals remain 

within 

permissible 

regulatory 

limits. 

Heavy metals 

are identified 

and quantified 

using analytical 

instruments. 

Samples are 

digested 

chemically and 

analyzed for 

lead, mercury, 

arsenic, 

cadmium, etc. 

Heavy metal 

concentration 

levels. 

Atomic 

Absorption 

Spectroscopy 

(AAS), ICP-

MS, ICP-OES. 

Ensures safety 

and regulatory 

compliance of 

Ayurvedic 

formulations, 

especially 

herbo-mineral 

preparations. 

Microbial 

Contamination 

Testing 

To evaluate 

microbiologica

l safety and 

product 

hygiene. 

Contaminated 

formulations 

may harbor 

harmful 

microorganism

s affecting 

safety and 

stability. 

Samples are 

cultured on 

selective media 

to determine 

microbial count 

and detect 

pathogens. 

Total bacterial 

count, fungal 

count, E. coli, 

Salmonella, 

Staphylococcus 

aureus. 

Incubators, 

autoclaves, 

colony counters, 

culture media. 

Prevents 

microbial 

contamination 

and ensures 

quality and 

shelf stability 

of Ayurvedic 

products. 

Pharmacological Validation: Pharmacological studies evaluate biological activity using experimental 

models. 

TABLE 6: MAJOR PHARMACOLOGICAL ACTIVITIES STUDIED IN AYURVEDIC FORMULATIONS 
40, 43-46 

Pharmacological 

Activity 

Mechanism of Action Common 

Experimental 

Models/Methods 

Important 

Parameters Evaluated 

Therapeutic 

Significance 

Anti-inflammatory 

Activity 

Inhibition of inflammatory 

mediators like 

prostaglandins, cytokines, 

Carrageenan-induced 

paw edema, cotton 

pellet granuloma, 

Reduction in edema, 

inflammatory markers, 

cytokine levels. 

Useful in arthritis, 

inflammatory 

disorders, pain, and 



Kashayap et al., IJPSR, 2026; Vol. 17(10): 2905-2914.                                 E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2911 

and histamine. membrane 

stabilization assay. 

autoimmune 

conditions. 

Antidiabetic 

Activity 

Enhancement of insulin 

secretion, increased 

glucose uptake, inhibition 

of carbohydrate digestion 

enzymes. 

Streptozotocin-

induced diabetes, 

alloxan-induced 

diabetes, glucose 

tolerance test. 

Blood glucose level, 

insulin level, glycated 

hemoglobin (HbA1c). 

Management of 

diabetes mellitus and 

metabolic disorders. 

Antioxidant 

Activity 

Scavenging reactive 

oxygen species (ROS) and 

enhancing antioxidant 

enzymes. 

DPPH assay, FRAP 

assay, nitric oxide 

scavenging assay. 

Free radical scavenging 

capacity, lipid 

peroxidation, 

antioxidant enzyme 

levels. 

Protects against aging, 

chronic diseases, and 

cellular damage. 

Hepatoprotective 

Activity 

Stabilization of hepatocyte 

membranes and 

enhancement of liver 

detoxification enzymes. 

Carbon tetrachloride-

induced 

hepatotoxicity, 

paracetamol-induced 

liver injury. 

Serum SGOT, SGPT, 

bilirubin, liver 

histopathology. 

Prevention and 

treatment of liver 

disorders and 

hepatotoxicity. 

Anticancer 

Activity 

Induction of apoptosis, 

inhibition of angiogenesis 

and tumor cell 

proliferation. 

Cell line studies, 

animal tumor models, 

MTT assay. 

Tumor size, cell 

viability, apoptosis 

markers. 

Potential supportive 

therapy in cancer 

management. 

Antimicrobial 

Activity 

Disruption of microbial 

cell wall, inhibition of 

microbial enzymes and 

protein synthesis. 

Agar well diffusion 

method, MIC 

determination, disc 

diffusion assay. 

Zone of inhibition, 

minimum inhibitory 

concentration (MIC). 

Treatment and 

prevention of 

infectious diseases. 

Neuroprotective 

Activity 

Antioxidant activity, 

neurotransmitter 

modulation, anti-

inflammatory effects in 

nervous tissue. 

Behavioral models, 

memory tests, 

neurotoxicity models. 

Cognitive function, 

neurotransmitter levels, 

neuronal survival. 

Useful in 

neurodegenerative 

disorders, memory 

enhancement, and 

mental health. 
 

Recent studies have demonstrated significant 

therapeutic potential of several Ayurvedic 

formulations using in-vitro and in-vivo 

experimental models. 

Clinical Validation: Clinical trials are considered 

the gold standard for evaluating efficacy and safety 

in humans.  

Clinical Validation Includes 
47-50

:  

Randomized Controlled Trials (RCTs): 
Randomized controlled trials are considered the 

gold standard for evaluating the efficacy and safety 

of Ayurvedic formulations. In this method, 

participants are randomly assigned into different 

groups, such as treatment and control groups, to 

minimize bias and ensure reliable results. The 

treatment group receives the Ayurvedic 

formulation under investigation, while the control 

group may receive a placebo, standard treatment, or 

no treatment. Randomization and blinding 

techniques improve the scientific validity of the 

study. RCTs help determine therapeutic 

effectiveness, dosage accuracy, adverse effects, and 

clinical outcomes under controlled conditions. 

Observational Studies: Observational studies 

involve monitoring patients receiving Ayurvedic 

treatments without manipulating the intervention or 

assigning participants randomly. Researchers 

collect clinical data regarding disease progression, 

treatment outcomes, safety, and patient responses 

in real-world settings. These studies may be 

prospective or retrospective and are useful for 

understanding long-term effectiveness, patient 

compliance, and patterns of use in large 

populations. Observational studies are particularly 

important in Ayurveda because they help evaluate 

traditional practices and individualized therapies 

under routine clinical conditions. 

Comparative Clinical Studies: Comparative 

clinical studies are designed to compare the 

effectiveness and safety of Ayurvedic formulations 

with other treatments, such as allopathic medicines, 

placebo therapies, or different Ayurvedic 

preparations. These studies help identify the 

relative therapeutic benefits, side effects, cost-

effectiveness, and patient acceptability of different 

treatment modalities. Comparative studies provide 

valuable evidence regarding whether Ayurvedic 
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formulations offer equivalent or superior clinical 

outcomes compared to conventional therapies for 

specific diseases or conditions. 

Pharmacovigilance Studies: Pharmacovigilance 

studies focus on the detection, assessment, 

monitoring, and prevention of adverse effects 

associated with Ayurvedic formulations. These 

studies collect information related to side effects, 

drug interactions, toxicity, allergic reactions, and 

medication errors during clinical use.  

Pharmacovigilance is essential for ensuring the 

long-term safety of Ayurvedic medicines, 

especially herbo-mineral formulations and 

polyherbal preparations. Continuous monitoring 

helps regulatory authorities and healthcare 

professionals identify potential risks, improve 

patient safety, and establish evidence-based 

guidelines for the safe use of Ayurvedic products. 

Clinical evidence strengthens acceptance of 

Ayurvedic formulations in mainstream healthcare 

systems. However, limitations such as small sample 

sizes, inadequate blinding, poor study design, and 

lack of multicentric trials still affect the quality of 

evidence. 

Regulatory Framework for Ayurvedic 

Formulations: In India, Ayurvedic drugs are 

regulated under 
51-53

:  

Drugs and Cosmetics Act, 1940: The main law 

controlling the production, sale, distribution, and 

quality assurance of Ayurvedic, Siddha, and Unani 

medicines in India is the Drugs and Cosmetics Act, 

1940. The Act creates legal requirements to 

guarantee traditional medical items' purity, safety, 

and effectiveness. This Act contains specific 

regulations that govern Ayurvedic formulation 

production procedures, storage conditions, labelling 

standards, and licensing requirements. 

Additionally, it gives regulatory bodies the ability 

to keep an eye on counterfeit goods, misbranding, 

and adulteration. The Act provides the legislative 

framework for controlling the Ayurvedic 

pharmaceutical sector and safeguarding public 

health. 

Ministry of AYUSH Guidelines: The Government 

of India's Ministry of AYUSH is in charge of 

promoting, regulating, teaching, and researching 

traditional medical systems, such as Ayurveda.  

The ministry publishes thorough recommendations 

on pharmacovigilance, clinical research, quality 

control, raw material procurement, manufacturing 

standards, and Ayurvedic formulation 

standardisation. These rules support the 

preservation of consistency and scientific validity 

in Ayurvedic industry and practices. In order to 

promote evidence-based Ayurveda and the 

acceptability of traditional medical systems across 

the world, the Ministry also funds research 

projects, digitalisation, and international 

cooperation. 

Ayurvedic Pharmacopoeia of India (API): An 

official document that offers uniform quality 

standards for Ayurvedic medications and 

formulations is the Ayurvedic Pharmacopoeia of 

India (API). It contains comprehensive monographs 

on the identification, strength, purity, analytical 

techniques, physicochemical characteristics, and 

quality standards of Ayurvedic medicinal herbs and 

formulations.  

For producers, researchers, regulatory bodies, and 

quality control labs, the API is a reliable resource. 

The API guarantees the uniformity, authenticity, 

and safety of Ayurvedic raw materials and 

completed goods by setting criteria that have been 

scientifically established. 

Good Manufacturing Practices (GMP): 

Ayurvedic medicines are routinely made and 

monitored in accordance with predetermined 

quality standards thanks to a set of rules and quality 

assurance methods known as Good Manufacturing 

Practices (GMP). Aspects of manufacturing like as 

infrastructure, equipment, cleanliness, paperwork, 

personnel training, quality control testing, 

packaging, labelling, and storage are all covered by 

GMP laws.  

Contamination, batch-to-batch fluctuation, and 

manufacturing mistakes are reduced when GMP is 

used. In order to guarantee the safety, effectiveness, 

and dependability of Ayurvedic medications, 

certified Ayurvedic pharmaceutical firms must 

adhere to GMP. WHO guidelines also emphasize 

assessment of identity, purity, safety, and efficacy 

of herbal medicines. 

Challenges in Scientific Validation: Despite 

advancements, several challenges remain: 
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Complexity of Polyherbal Formulations: 
Multiple ingredients produce synergistic effects 

that are difficult to standardize. 

Variability in Raw Materials: Geographical 

conditions, harvesting methods, and seasonal 

variations affect phytochemical composition. 

Lack of Standard Marker Compounds: 
Identification of suitable biomarkers for 

standardization remains difficult. 

Adulteration and Substitution: Intentional or 

accidental adulteration compromises quality and 

safety. 

Limited Clinical Evidence: Many marketed 

formulations lack robust clinical trials. 

Regulatory Limitations: Uniform global 

regulatory standards for Ayurvedic medicines are 

still evolving 
54-56

. 

CONCLUSION: For Ayurvedic commercial 

formulations to be safe, effective, high-quality, and 

widely accepted, they must undergo scientific 

validation. Modern analytical and pharmacological 

methods are required to build evidence-based 

legitimacy, yet traditional Ayurvedic knowledge 

offers a solid therapeutic basis. Ayurvedic goods 

may be made more consistent and reliable by 

thorough standardisation that includes 

pharmacognostic evaluation, phytochemical 

screening, chromatographic profiling, toxicological 

investigations, and clinical validation. The future 

growth of Ayurveda as an evidence-based 

healthcare system will depend heavily on the 

integration of ancient concepts with contemporary 

scientific approaches. 
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