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ABSTRACT 

Herbal formulations have gained global acceptance due to their 

therapeutic efficacy, safety, and holistic approach to healthcare. 

However, variability in phytochemical composition, 

contamination, and adulteration pose significant challenges to 

their quality, safety, and efficacy. This review highlights the 

importance of quality control parameters in herbal 

formulations, covering pharmacognostic, physicochemical, 

phytochemical, microbiological, and advanced analytical 

techniques. Regulatory perspectives, including WHO 

guidelines, are also discussed. Emphasis is placed on modern 

analytical tools such as chromatography, spectroscopy, and 

molecular techniques that ensure standardization and 

reproducibility. The integration of traditional knowledge with 

modern scientific validation is essential for global acceptance 

of herbal medicines. 

KEYWORDS: Herbal formulations, Quality control, Standardization, WHO guidelines, 

Phytochemistry, Chromatography. 

 

1. INTRODUCTION 

Herbal medicines have been used for centuries in traditional systems such as Ayurveda, 

Traditional Chinese Medicine, and Unani. The increasing global demand for herbal products 

has led to a need for stringent quality control measures. Herbal formulations are complex 

mixtures containing multiple bioactive constituents, making standardization difficult. Quality 
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control ensures that herbal formulations are safe, effective, and consistent in quality. 

According to research, many herbal products fail to meet regulatory standards due to 

adulteration, contamination, and variability in raw materials. 

 

2. Need for Quality Control in Herbal Formulations 

The necessity of quality control arises due to 

 Variability in plant sources (geographical, climatic conditions) 

 Adulteration and substitution 

 Lack of standardization methods 

 Contamination (microbial, heavy metals, pesticides) 

 Complex chemical composition 

 Ensuring identity, purity, and potency is critical for therapeutic efficacy. 

 

3. Standardization of Herbal Formulations 

Standardization refers to establishing consistent quality parameters for herbal drugs. It 

includes 

 Authentication of raw materials 

 Determination of physicochemical properties 

 Quantification of active constituents 

 Evaluation of biological activity. 

 

WHO guidelines emphasize identity, purity, and content evaluation for herbal medicines. 

 

4. Quality Control Parameters 

4.1 Pharmacognostic Evaluation 

Includes identification of crude drugs based on 

 

4.1.1 Macroscopic Evaluation 

 Color 

 Odor 

 Taste 

 Size and shape. 

 

4.1.2 Microscopic Evaluation 

 Cell structure 
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 Tissue organization 

 Diagnostic features 

 These methods help detect adulteration and ensure authenticity. 

 

4.2 Physicochemical Parameters 

These parameters help determine purity and quality: 

 Moisture content 

 Ash values (total ash, acid-insoluble ash) 

 Extractive values (water/alcohol soluble) 

 Volatile oil content 

 pH and viscosity. 

 

WHO identifies these as essential for evaluating herbal drugs. 

 

4.3 Phytochemical Evaluation 

Phytochemical screening identifies active constituents such as 

 Alkaloids 

 Flavonoids 

 Glycosides 

 Tannins 

 Terpenoids. 

 

Quantitative estimation ensures batch-to-batch consistency. 

 

4.4 Chromatographic Techniques 

Chromatography is widely used for fingerprinting and quantification: 

 Thin Layer Chromatography (TLC) 

 High Performance Thin Layer Chromatography (HPTLC) 

 High Performance Liquid Chromatography (HPLC) 

 Gas Chromatography (GC). 

 

These techniques help in identifying marker compounds and detecting adulterants. 

 

4.5 Spectroscopic Methods 

Used for structural elucidation: 
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 UV-Visible spectroscopy 

 Infrared spectroscopy (IR) 

 Mass spectrometry (MS) 

 Nuclear Magnetic Resonance (NMR) 

 Advanced hyphenated techniques (LC-MS, GC-MS) provide precise analysis. 

 

4.6 Microbiological Evaluation 

Ensures safety from microbial contamination: 

 Total viable count 

 Detection of pathogens (E. coli, Salmonella) 

 Fungal contamination 

 Aflatoxin detection 

 

Microbial contamination significantly affects product safety. 

 

4.7 Toxicological Evaluation 

Includes detection of: 

 Heavy metals (lead, arsenic, mercury) 

 Pesticide residues 

 Residual solvents. 

 

WHO sets permissible limits for these contaminants. 

4.8 Biological Evaluation 

 Pharmacological activity testing 

 Bioassays 

 Toxicity studies. 

 

These confirm therapeutic efficacy. 

 

4.9 Stability Studies 

Evaluate shelf-life and storage conditions 

 Physical stability (color, odor) 

 Chemical stability 

 Microbial stability 

 



www.wjpr.net      │     Vol 15, Issue 7, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

Kamali et al.                                                                        World Journal of Pharmaceutical Research 

 

1510 

5. Advanced Techniques in Quality Control 

5.1 DNA Fingerprinting 

Identification of plant species 

Detection of adulterants 

 

5.2 Chemometric Techniques 

Multivariate analysis 

Pattern recognition. 

 

5.3 Metabolomics 

Comprehensive profiling of phytochemicals 

These modern techniques improve accuracy in herbal drug evaluation. 

 

6. Regulatory Aspects 

Regulatory frameworks vary across countries. WHO guidelines include: 

 Authentication of plant material 

 Quality control of raw materials and finished products 

 Safety and efficacy evaluation 

 Lack of global harmonization remains a challenge. 

 

7. Challenges in Quality Control 

 Complex chemical composition 

 Lack of standard reference compounds 

 Variability in raw materials 

 Insufficient regulatory control 

 Adulteration and contamination. 

 

8. Future Perspectives 

 Integration of AI and machine learning in phytochemical analysis 

 Development of global standards 

 Increased use of metabolomics and genomics 

 Improved regulatory frameworks 
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9. CONCLUSION 

Quality control of herbal formulations is essential to ensure safety, efficacy, and consistency. 

A combination of traditional evaluation methods and advanced analytical techniques is 

required. Strict adherence to WHO guidelines and regulatory standards will enhance the 

global acceptance of herbal medicines. 

 

In conclusion, the growing demand for herbal medicines in modern healthcare highlights the 

need for robust and standardized quality control systems. Variability in raw materials, 

processing methods, and storage conditions can significantly impact the therapeutic 

effectiveness of herbal formulations. Therefore, implementing comprehensive quality 

assessment parameters—ranging from organoleptic and physicochemical evaluation to 

advanced chromatographic and microbiological techniques—is crucial. Regulatory 

frameworks, including WHO guidelines, play a vital role in harmonizing quality standards 

across different regions. Furthermore, integration of modern technologies such as 

spectroscopy, molecular markers, and chemometric analysis can improve authentication and 

detect adulteration more effectively. Ensuring stringent quality control not only safeguards 

consumer health but also builds confidence in herbal products, promoting their wider 

acceptance and integration into global healthcare systems. 
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