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Quality control of Crude Drugs  
 

Adulteration of Drugs of Natural Origin 

• Adulteration refers to the intentional or unintentional addition, substitution, or removal of 
substances in a drug, compromising its quality and safety. 

Types of Adulteration 

• Adulteration refers to the contamination or addition of inferior substances to food, beverages, 
or other products, making them unsafe for consumption.  

It can be broadly classified into two types: 

 

1. Direct Adulteration 

➢ Direct adulteration occurs when harmful substances are deliberately added to food 
products to increase quantity, enhance appearance, or reduce costs.  

➢ These substances are often toxic and pose serious health risks. 

Examples of Direct Adulteration: 

▪ Addition of non-edible colors – e.g., Metanil yellow in turmeric 

▪ Mixing toxic chemicals – e.g., Formalin in milk and fish 

▪ Use of non-food-grade additives – e.g., Washing powder in ice cream 

▪ Blending with inferior substances – e.g., Starch in milk or ghee 

2. Indirect Adulteration 

➢ Indirect adulteration occurs unintentionally due to environmental contamination, 
improper handling, or poor storage conditions.  

➢ It usually happens during production, processing, transportation, or packaging. 

Examples of Indirect Adulteration: 

▪ Pesticide residues in fruits and vegetables – e.g., DDT, lead, mercury 

▪ Heavy metal contamination in water – e.g., Arsenic, cadmium 

▪ Oil rancidity due to improper storage – leading to toxic effects 

▪ Rodent or insect contamination – e.g., Presence of insect parts in grains 

Causes of Adulteration 

• Economic Gain: Lower production costs by using cheaper materials. 
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• Lack of Regulation: Inadequate enforcement of quality standards. 

• Misidentification: Errors in plant or species identification leading to the use of incorrect 

materials. 

• Environmental Factors: Contamination from soil, water, or air pollutants. 

Examples of Adulteration 

A. Plant-Based Drugs: 

➢ Turmeric (Curcuma longa): Adulterated with metanil yellow (a synthetic dye) to 

enhance color. 

➢ Ginger (Zingiber officinale): Adulterated with wheat flour or other fillers to increase 

weight. 

B. Animal-Based Drugs: 

➢ Honey: Adulterated with sugar syrups or corn syrup. 

➢ Insulin: Originally extracted from animal pancreases, potential contamination if not 

properly purified. 

Detection and Prevention of Adulteration 

• Strict Regulatory Frameworks: Implementing and enforcing standards like the United States 
Pharmacopeia (USP) or the European Pharmacopoeia. 

• Supplier Verification: Ensuring that raw materials are sourced from reputable suppliers. 

• Good Manufacturing Practices (GMP): Adhering to GMP to minimize contamination and 
ensure consistency. 

• Advanced Analytical Techniques: Utilizing sophisticated methods for detection (discussed in 
evaluation methods below). 

 

Organoleptic (Sensory) Evaluation of Drugs 

Definition 

• Involves the use of the sense organs (sight, smell, taste, touch) to inspect the crude drug. 

Key Properties Assessed 

1. Appearance (color, shape, size): e.g., bright yellowish-orange for turmeric rhizome. 

2. Odor: e.g., characteristic pungent-spicy smell of clove. 

3. Taste: e.g., bitter taste of quinine bark. 

4. Texture: e.g., brittle leaves of senna. 
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Significance 

• Preliminary screening for authenticity and obvious adulteration. 

• Quick and cost-effective check. 

Limitations 

• Subjective and requires experience. 

• Cannot detect subtle adulterants. 

 

Microscopic Evaluation of Drugs 

Definition 

• Microscopic examination of crude drugs (whole or powdered) to study histological or 
cellular features. 

Procedure 

1. Preparation of thin sections (e.g., transverse or longitudinal) of the plant part. 

2. Staining or clearing the sample (e.g., with chloral hydrate, phloroglucinol + HCl). 

3. Observation of distinctive tissue structures (e.g., trichomes, stomata, vascular bundles, 
calcium oxalate crystals). 

Key Properties Assessed 

• Diagnostic cell structures (types of fibers, vessels, glands). 

• Characteristic inclusions (starch grains, crystals, pigments). 

Significance 

• Definitive identification of plant drugs. 

• Detection of foreign matter (e.g., other plant tissues, insects). 

Limitations 

• Requires expertise in plant anatomy. 

• May not reveal chemically similar adulterants if they share similar microscopic features. 

 

Physical Evaluation of Drugs 

Definition 

• Measurement of physical parameters and constants that help gauge purity and identity. 

Common Physical Tests 
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1. Foreign Matter Content: Visual or sieve-based inspection. 

2. Moisture Content / Loss on Drying: Prevents microbial growth, ensures stability. 

3. Ash Values 

o Total Ash: Inorganic residue after incineration. 

o Acid-Insoluble Ash: Detects silica and dirt. 

o Water-Soluble Ash. 

4. Extractive Values: Water-soluble, alcohol-soluble extractives indicating content of soluble 
constituents. 

5. Volatile Oil Content: For aromatic drugs (clove, cinnamon). 

6. Melting/Boiling Point: Helps identify purified natural compounds (e.g., camphor). 

7. Specific Gravity / Optical Rotation: Characteristic for certain oils and solutions. 

Significance 

• Quantitative measure of purity (limits set in pharmacopoeias). 

• Quality control benchmark across batches. 

Limitations 

• Does not definitively confirm chemical identity of active constituents. 

• Some tests can vary based on environmental or processing factors. 

 

Chemical Evaluation of Drugs 

Definition 

• Qualitative and quantitative chemical analyses to identify and measure active constituents 
or marker compounds. 

Approaches 

1. Simple Chemical Tests:  

➢ Color reactions (e.g., Mayer’s reagent for alkaloids, Ferric chloride test for phenolics). 

2. Chromatographic Techniques: 

➢ TLC / HPTLC: Quick, cost-effective separation and identification. 

➢ HPLC / GC: More precise, can quantify individual components. 

3. Spectral Methods: 

➢ UV-Vis, IR, NMR, Mass Spectrometry for structural and purity analysis. 

4. Assay Methods: 
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