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ABSTRACT 

Introduction: Ayurvedic medicines are prepared from a wide 

range of botanical, mineral, metallic and animal-derived 

substances and are used in various dosage forms. Their quality 

can be influenced by the identity and source of raw materials, 

cultivation and collection practices, processing methods, 

storage conditions, manufacturing procedures and packaging. 

Quality control examination is therefore essential to establish 

the identity, purity, strength, safety and consistency of 

Ayurvedic drugs. 

 

KEYWORDS: Ayurveda, Ayurvedic drugs, quality control, 

standardization, pharmacopoeia, GMP, pharmacognosy, safety, 

authentication, herbal medicines. 

 

1. INTRODUCTION 

Ayurveda is one of the traditional systems of medicine with a long history of using medicinal 

plants, minerals, metals and other natural substances for prevention and management of 

disease. Ayurvedic formulations include diverse dosage forms such as Swarasa, Kalka, 

Kwatha, Hima, Phanta, Churna, Vati, Guggulu preparations, Asava-Arishta, Avaleha, Sneha 

preparations, Arka, Bhasma, Pishti and other formulations. 

 

The therapeutic quality of an Ayurvedic medicine depends not only on its formulation but 

also on the quality of its ingredients and manufacturing process. Medicinal plants may vary 

according to species, geographical origin, season, age, cultivation practices, collection time 

and storage conditions. Substitution, adulteration, contamination and deterioration can further 

affect the quality of raw materials. 
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2. AIM 

To review the importance, principles and major components of quality control examination of 

Ayurvedic drugs and to highlight their role in ensuring identity, purity, safety, consistency 

and therapeutic quality. 

 

3. OBJECTIVES 

To describe the concept and significance of quality control in Ayurvedic medicines. 

To explain the importance of authentication of Ayurvedic raw drugs. 

To review organoleptic, macroscopic and microscopic examinations. 

To discuss physicochemical and phytochemical quality-control parameters. 

To highlight the importance of quality control in improving safety, consistency and public 

confidence in Ayurvedic medicines. 

To identify challenges and future opportunities in Ayurvedic drug standardization. 

 

4. MATERIALS AND METHODS 

The present work was designed as a narrative review on quality-control examination of 

Ayurvedic drugs. 

Quality control of Ayurvedic or herbal medicines. 

Authentication and identification of medicinal plants. 

Pharmacopoeial standards. 

GMP requirements. 

Physicochemical evaluation. 

Phytochemical and chromatographic standardization. 

Microbial quality. 

Heavy metals and other contaminants. 

Stability and storage of herbal medicines. 

 

Data synthesis 

The available information was organized into major quality-control domains and interpreted 

descriptively. Since this was a narrative review and did not involve human participants or 

experimental groups, sample size, intervention groups and inferential statistical tests were not 

applicable. 

 

 Authentication of raw materials 

Correct identification of raw drugs is the first and most fundamental step in quality control. 



Rakhunde.                                                                          World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 15, Issue 20, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

619 

Raw materials should be examined for: 

Correct botanical identity. 

Correct plant part. 

Morphological characteristics. 

Organoleptic characteristics. 

Macroscopic characters. 

Microscopic characters. 

Presence or absence of adulterants. 

Appropriate geographical and seasonal considerations. 

 

 Importance 

Authentication helps to: 

Prevent substitution. 

Detect adulteration. 

Establish botanical identity. 

Maintain batch-to-batch consistency. 

Support reproducibility of the finished formulation. 

 

 ORGANOLEPTIC AND MACROSCOPIC EXAMINATION 

Organoleptic examination includes assessment using the senses and basic observation. 

Important parameters include: 

Colour 

Odour 

Taste 

Shape 

Size 

Surface 

Texture 

Fracture 

Consistency 

 

External markings 

For example, crude drugs may possess characteristic colour, odour or fracture patterns. 

Changes can indicate deterioration, incorrect storage, adulteration or processing problems. 
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Macroscopic examination is particularly useful as a rapid preliminary quality-control 

procedure. 

 

 MICROSCOPIC EXAMINATION 

Microscopic examination is particularly important for powdered and fragmented plant drugs 

where macroscopic identification becomes difficult. 

 

Important microscopic characters may include 

Epidermal cells 

Stomata 

Trichomes 

Fibres 

Vessels 

Calcium oxalate crystals 

Starch grains 

Oil glands 

Secretory structures 

Stone cells 

Cork cells 

 

Parenchymatous tissues 

Microscopy can help identify characteristic diagnostic structures and detect foreign plant 

material. 

Therefore, macroscopic and microscopic examination together provide an important 

pharmacognostical basis for authentication. 

 

 PHYSICOCHEMICAL EVALUATION 

Physicochemical tests provide measurable parameters that help establish consistency and 

purity. 

 

Important parameters include 

1. Moisture content: Excessive moisture can encourage microbial growth and deterioration 

of plant material. 

2. Values: Ash values provide information about inorganic matter. 

They may include: Total ash, Acid-insoluble ash, Water-soluble ash, these parameters 
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may help detect excessive extraneous matter or contamination. 

3. Extractive values: Water-soluble and alcohol-soluble extractive values can provide 

information about the amount of soluble constituents extracted by particular solvents. 

4. pH: pH may be important for aqueous and certain semisolid or liquid preparations and 

can contribute to batch consistency. 

5. Specific gravity: This may be useful for liquid preparations. 

6. Refractive index: It may be useful in the assessment of certain oils and liquid 

preparations. 

7. Volatile oil content: For aromatic drugs and essential-oil-containing materials, volatile-oil 

determination may contribute to quality assessment. 

 

 PHYTOCHEMICAL AND CHEMICAL STANDARDIZATION 

Ayurvedic medicines may contain numerous constituents rather than a single active 

pharmaceutical ingredient. Consequently, quality control may require a combination of 

marker-based testing, chromatographic fingerprints and other analytical approaches. 

 

Common techniques include 

Thin-layer chromatography (TLC) 

High-performance thin-layer chromatography (HPTLC) 

High-performance liquid chromatography (HPLC) 

Gas chromatography (GC) 

Liquid chromatography–mass spectrometry (LC-MS) 

Gas chromatography–mass spectrometry (GC-MS) 

Ultraviolet-visible spectroscopy 

Infrared spectroscopy 

Nuclear magnetic resonance spectroscopy in advanced research settings 

Fingerprinting 

Chromatographic fingerprinting can help compare batches and detect major differences in 

chemical profiles. 

Marker compounds 

Marker compounds may be used to establish identity or monitor consistency. However, the 

presence of a marker should not automatically be interpreted as proof of the complete 

therapeutic efficacy of a complex Ayurvedic formulation. 
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 MICROBIOLOGICAL QUALITY CONTROL 

Medicinal plant materials can become contaminated during cultivation, collection, 

transportation, processing and storage. 

Microbiological examination may include assessment of: Total bacterial count., total fungal 

count., specified microorganisms where applicable., absence or acceptable limits of 

pathogenic organisms. 

 

 CONTAMINANT AND ADULTERANT ANALYSIS 

 1 Heavy metals: Some Ayurvedic medicines intentionally contain processed mineral or 

metallic ingredients. However, appropriate quality control is necessary to distinguish 

intended ingredients prepared according to established procedures from unintended 

contamination or excessive exposure. 

Depending on the formulation and applicable standards, analysis may involve elements such 

as: Lead, Arsenic, Mercury, Cadmium 

Modern analytical techniques such as atomic absorption spectroscopy, ICP-OES and ICP-MS 

may be used in appropriate laboratories. 

 

2 Pesticide residues: Medicinal plants may be exposed to agricultural chemicals. Assessment 

of pesticide residues can therefore be important, particularly for plant-derived raw materials. 

 

3 Aflatoxins: Improper storage of plant materials may encourage fungal contamination and 

aflatoxin formation.  

 

4 Foreign matter: Foreign matter may include: Soil, stones, insects, other plant parts, 

unwanted botanical material. 

 

 QUALITY CONTROL OF DIFFERENT AYURVEDIC DOSAGE FORMS 

Quality-control parameters should be selected according to the dosage form. 

1) Churna: Identity, microscopy, moisture, ash, extractive value, microbial quality 

2) Vati/Gutika: Appearance, weight variation, hardness where applicable, disintegration, 

identity and assay/marker profile where applicable 

3) Asava-Arishta: Alcohol content, pH, specific gravity, sugar/reducing substances where 

applicable, microbial quality and chemical profile 

4) Taila: Organoleptic characteristics, specific gravity, refractive index, acid value, 

saponification value and other applicable parameters 
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5) Ghrita: Organoleptic characteristics, moisture, rancidity-related parameters and relevant 

chemical tests 

6) Avaleha: Moisture, consistency, pH where appropriate, microbial quality and relevant 

physicochemical parameters 

7) Bhasma: Classical physical tests plus appropriate modern analytical examination for 

identity, purity and elemental composition 

8) Kwatha preparations: Appearance, pH where applicable, microbial quality, 

extractive/chemical profile and stability considerations 

The exact specifications should always be based on the applicable official monograph, 

approved specification or validated method rather than applying one universal test panel to 

every Ayurvedic preparation. 

 

 IN-PROCESS QUALITY CONTROL 

Important stages include: Receipt of raw material, authentication, cleaning and processing, 

storage, pulverization, extraction/decoction, bhavana or trituration where applicable, mardana 

where applicable. 

 

 GOOD MANUFACTURING PRACTICES AND QUALITY CONTROL 

Good Manufacturing Practices provide the organizational framework within which quality 

control operates. 

 

The purpose is to ensure that: Raw materials are authentic, manufacturing procedures are 

controlled, contamination is minimized, appropriate quality tests are performed, 

manufacturing records are maintained, finished products meet applicable specifications, 

complaints and adverse reactions can be investigated. 

 

 STABILITY AND STORAGE 

Quality can change after manufacture. 

Factors affecting Ayurvedic drugs include: Temperature, Humidity, Light, Oxygen, 

Packaging material, Microbial contamination, Repeated opening of containers, Duration of 

storage 

 

 DISCUSSION 

Ayurvedic drugs are frequently complex mixtures. Unlike conventional synthetic medicines 

where one defined active pharmaceutical ingredient may dominate quality assessment, many 
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herbal formulations contain numerous naturally occurring constituents. Therefore, a single 

analytical test is generally insufficient to establish their overall quality. 

 

The first level of quality control is correct identification of the raw material. 

Pharmacognostical techniques such as organoleptic, macroscopic and microscopic 

examination remain valuable because they are relatively rapid and can provide direct 

evidence of botanical identity. The second level consists of physicochemical evaluation. 

Parameters such as moisture, ash values and extractive values provide objective 

measurements and can assist in detecting variations between batches. The third level involves 

chemical and phytochemical standardization. Chromatographic fingerprinting and marker 

analysis can strengthen the reproducibility of herbal products.  The fourth level is safety 

assessment. Microbial contamination, pesticide residues, aflatoxins, toxic metals and other 

contaminants require appropriate monitoring. This is particularly important because 

contamination can occur at multiple points from cultivation through storage. The fifth level is 

process control and GMP. Quality cannot be added to a product only at the end of 

manufacturing. It must be built into the manufacturing process through appropriate facilities, 

trained personnel, validated or controlled processes, documentation and testing. 

 

 IMPORTANCE OF QUALITY CONTROL IN AYURVEDIC DRUGS 

Quality control examination is important because it: 

1. Ensures identity: It confirms that the intended raw drug or formulation is actually present. 

2. Detects adulteration: Substitution and adulteration can be identified through 

pharmacognostical and analytical examination. 

3. Ensures purity: Foreign matter and undesirable contaminants can be detected. 

4. Improves safety: Testing can identify microbial contamination, pesticides, aflatoxins and 

potentially toxic contaminants. 

5. Ensures consistency: Quality testing helps reduce excessive variation between batches. 

6. Supports therapeutic reproducibility: Consistent raw materials and manufacturing 

processes provide a stronger basis for reproducible product quality. 

7. Supports regulatory compliance: Manufacturers must comply with applicable 

pharmacopoeial and GMP requirements. 

8. Builds consumer confidence: Reliable quality standards can improve confidence among 

physicians, patients and other stakeholders. 

9. Facilitates research: Well-characterized products are essential for meaningful 



Rakhunde.                                                                          World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 15, Issue 20, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

625 

pharmacological and clinical research. 

10. Supports global acceptance: Standardized quality-control systems can facilitate 

communication and evaluation of Ayurvedic products in international settings. 

 

 CONCLUSION 

Quality control examination is an essential component of Ayurvedic drug manufacturing and 

standardization. It begins with proper identification and authentication of raw materials and 

extends through physicochemical, microscopic, phytochemical, microbiological and 

contaminant testing, process control, finished-product evaluation and appropriate storage. 

 

Classical pharmacognostical methods remain valuable for identification and detection of 

adulteration, while modern analytical techniques provide additional evidence regarding 

chemical consistency and purity. GMP and pharmacopoeial standards provide the regulatory 

and technical framework necessary for systematic quality assurance. 

 

A scientifically integrated quality-control approach can help ensure that Ayurvedic medicines 

are authentic, pure, consistent, safe and of acceptable quality. Continued development of 

validated analytical methods, stronger laboratory infrastructure, appropriate documentation, 

pharmacovigilance and harmonized standards will be important for strengthening the quality 

and wider acceptance of Ayurvedic medicines. 
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