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Microscopical and powder Microscopical study of crude drugs. 

Microscopical Study of Crude Drugs 

Introduction 

• The microscopical study of crude drugs refers to the microscopic evaluation of the 
morphological and anatomical features of drugs obtained from plant or animal origins in their 
crude (unprocessed) form. 

• In pharmacognosy, this practice involves the use of compound and dissecting microscopes to 
investigate internal cellular structures and tissues to aid in the authentication and quality 
assessment of the drug material. 

• Crude drugs often come in unorganized or organized forms—organized drugs consist of 
definite plant organs such as roots, stems, leaves, flowers, or seeds, whereas unorganized 
drugs lack such structures (e.g., gums, resins, latex). 

• The microscopic study primarily applies to organized crude drugs, allowing analysts to observe 
histological features that are often unique and diagnostic. 

• Microscopic examination is a critical tool in the identification and standardization of crude 
drugs, particularly when macroscopic features are insufficient, ambiguous, or absent due to 
drying, powdering, or adulteration. 

Importance of Microscopical Study of Crude Drugs 

1. Authentication of Crude Drugs: 

➢ Microscopical studies provide definitive evidence regarding the identity of a drug, 
especially in cases where physical appearance is altered or misleading. 

2. Detection of Adulterants/Substitutes: 

➢ Microscopic analysis is used to detect intentional or unintentional adulteration, which 
is a significant issue in crude drug trade. 

3. Quality Control and Assurance: 

➢ Regulatory guidelines from pharmacopoeias (e.g., Indian Pharmacopoeia, British 
Pharmacopoeia) often mandate microscopical parameters for quality assessment. 

4. Understanding Morphological and Anatomical Structures: 

➢ It helps to understand the internal structure, such as vascular tissues, secretory cells, 
trichomes, stomata, and crystals, which aid in drug identification and classification. 

5. Educational and Research Significance: 

➢ In pharmacognosy education, studying the internal structure of plant materials aids in 
the botanical understanding of medicinal plants and their active components. 

Steps for microscopical study of crude drugs 
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• Microscopical study of crude drugs typically follows a standard methodology. 

• These are general steps that can be adapted depending on the plant part and nature of the 
drug: 

 

1. Collection and Preparation of Sample: 

➢ Select a well-preserved specimen (leaf, stem, root, etc.) 

➢ If the sample is dry, it may need to be softened or rehydrated in water or alcohol. 

2. Sectioning: 

➢ Using a sharp razor or microtome, take thin sections (transverse, longitudinal, or radial) 
of the drug. 

➢ Transverse sections (T.S.) are the most common and provide a circular cross-section 
view. 

3. Staining: 

➢ Staining is employed to differentiate various tissue components. 

➢ Specific stains highlight certain structures (e.g., lignin, starch, cellulose). 

4. Mounting: 

➢ The stained section is placed on a glass slide and covered with a coverslip. 

➢ Use mounting media like glycerin, glycerin jelly, or Canada balsam. 
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5. Microscopic Examination: 

➢ The slide is examined under a compound microscope (low and high magnifications). 

➢ Observations are recorded, and sketches/photographs are made for diagnostic 
documentation. 

Diagnostic Characters 

• Diagnostic characters refer to microscopic features that are unique or characteristic of a 
particular plant species or group.  

These include: 

A. Epidermal Features: 

➢ Presence, arrangement, and type of stomata (anomocytic, anisocytic, etc.) 

➢ Types of trichomes (unicellular, multicellular, glandular, non-glandular) 

B. Ground Tissue Structures: 

➢ Parenchyma, collenchyma, sclerenchyma 

➢ Presence of fibers and crystal idioblasts (e.g., calcium oxalate crystals in various forms: 
raphides, druses) 

C. Vascular Tissues: 

➢ Arrangement and type of xylem and phloem 

➢ Presence of vessels, tracheids, sieve tubes, companion cells 

D. Specialized Structures: 

➢ Secretory cells or canals, resin ducts, laticifers 

➢ Oil cells, mucilage cells 

E. Other Inclusions: 

➢ Starch grains: shape (oval, round), size, hilum position 

➢ Aleurone grains 

➢ Tannin content and localization 

Common Staining Reagents 

Stain Purpose / Tissues Highlighted 

Phloroglucinol + HCl Lignified tissues (red coloration) 

Iodine solution Starch grains (blue-black coloration) 

Sudan III / IV Fatty substances (red staining) 

Safranin Lignified and cutinized cell walls (red) 
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Fast green Cytoplasm, cellulose (green) 

Methylene blue General stain for nucleus and cytoplasm 

Ruthenium red Mucilage and pectins 

Aniline sulfate Lignin (yellow) 

Ferric chloride Tannins (blue-black or greenish color) 

Tissues Commonly Examined 

1. Epidermis 

2. Cortex 

3. Endodermis 

4. Pericycle 

5. Xylem and Phloem 

6. Pith 

7. Medullary rays 

8. Secretory tissues 

9. Crystals and other inclusions 

10. Trichomes and stomata 
 

Powder Microscopical Study of Crude Drugs 

Introduction 

• Powder microscopy, also known as powder analysis or powder microscopy of crude drugs, 
involves the microscopic examination of powdered plant materials. 

• This is particularly essential when the drug is available only in powdered form—either for direct 
use in formulations or due to trade practices. 

• Unlike the intact plant organs used in section microscopy, the powdered material comprises 
broken fragments of tissues and cells, which may be difficult to identify. 

• Hence, the analyst must be well-versed in recognizing diagnostic fragments such as 
trichomes, starch grains, vessels, fibers, and crystal types. 

• Powder microscopy is especially relevant for commercially available drugs, as most of them 
are processed, pulverized, and packaged, losing their macroscopic identity. 

Importance Of Powder Microscopy 

1. Quality Assurance in Powdered Form: 

➢ Identification of key diagnostic structures in powdered drugs ensures authenticity and 
purity. 
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