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INTRODUCTION TO PHARMACOGNOSY AND
CLASSIFICATION OF CRUDE DRUGS

Abstract Author

Pharmacognosy is a fundamental branch Deepak Singh Chaudhary
of pharmaceutical sciences that deals with Pharmacy Academy,

the study of crude drugs obtained from Faculty of Pharmacy, [FTM
natural sources, including plants, animals, University, Moradabad
minerals, and microorganisms. It U.P., India

encompasses a wide spectrum of

disciplines such as botany, chemistry,

pharmacology, and biotechnology,

focusing on the identification, isolation,

characterization, and evaluation of natural

products. Crude drugs serve as primary

sources for numerous therapeutic agents

and play a vital role in both traditional

and modern medicine.

This chapter provides an extensive
theoretical framework of pharmacognosy,
exploring its  historical  evolution,
interdisciplinary nature, and significance
in drug discovery. It presents a detailed
analysis of various classification systems
of crude drugs, emphasizing their
scientific basis and practical relevance.
Additionally, it discusses methods of
identification, evaluation, adulteration,
and quality control of crude drugs.
Advanced concepts such as chemo-
taxonomy, molecular pharmacognosy, and
modern analytical techniques are also
elaborated. This chapter serves as a
comprehensive resource for
understanding  the  principles  and
applications of pharmacognosy in
pharmaceutical sciences.
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I. INTRODUCTION TO PHARMACOGNOSY

Pharmacognosy is one of the oldest disciplines in pharmacy, rooted in the
empirical use of natural substances for medicinal purposes. Historically,
knowledge of medicinal plants was transmitted through traditional systems such
as Ayurveda, Traditional Chinese Medicine, and Greco-Arabic medicine. Over
time, this empirical knowledge has been systematically studied and validated
using scientific methods.

The discipline encompasses not only the identification and classification of
crude drugs but also their chemical composition, biological activity, and
therapeutic applications. Pharmacognosy acts as a bridge between traditional
medicine and modern pharmacology, providing a scientific basis for the use of
natural products.

With advancements in analytical techniques, pharmacognosy has evolved into a
highly sophisticated field that integrates molecular biology, genomics, and
metabolomics. These advancements enable detailed understanding of
biosynthetic pathways and facilitate the discovery of novel bioactive
compounds.

I1I. SCOPE AND IMPORTANCE OF PHARMACOGNOSY

The scope of pharmacognosy is vast and multidisciplinary, extending from the
cultivation and harvesting of medicinal plants to the isolation and
characterization of active constituents. It plays a crucial role in the development
of new drugs by providing lead compounds that serve as templates for synthetic
modifications.

Pharmacognosy also contributes to the standardization and quality control of
herbal medicines, ensuring their safety and efficacy. This is particularly
important in the context of increasing global demand for natural products and
herbal remedies.
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In addition, pharmacognosy is involved in the conservation of medicinal plants
and sustainable utilization of natural resources. The integration of traditional
knowledge with modern scientific approaches has opened new avenues for
research and innovation.

The field also has significant applications in nutraceuticals, cosmeceuticals, and
functional  foods, highlighting its relevance beyond conventional
pharmaceuticals.

III. SOURCES OF CRUDE DRUGS

Crude drugs are derived from diverse natural sources, each contributing unique
chemical constituents and therapeutic properties.

Plant sources represent the most significant category, encompassing various
plant parts such as roots, rhizomes, stems, bark, leaves, flowers, fruits, and
seeds. These parts contain secondary metabolites such as alkaloids, flavonoids,
glycosides, and terpenoids, which are responsible for their pharmacological
activity.

Animal sources include substances such as hormones, enzymes, and glandular
extracts. These drugs often have complex biochemical structures and specific
physiological effects.

Mineral sources provide inorganic substances used in therapy, including metals
and salts. These substances are often processed to enhance their safety and
efficacy.

Microorganisms are important sources of antibiotics, enzymes, and other
bioactive compounds. Advances in microbiology and biotechnology have
expanded the role of microorganisms in pharmacognosy.

Marine organisms, including algae, sponges, and corals, have emerged as a rich
source of novel compounds with unique structures and pharmacological
activities.

IV. METHODS OF IDENTIFICATION OF CRUDE DRUGS

Identification of crude drugs is a critical step in ensuring authenticity and
quality. Traditional methods rely on morphological and organoleptic
characteristics, including size, shape, color, odor, and taste.
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Microscopic evaluation provides detailed information about cellular structures,
including cell walls, starch grains, trichomes, and vascular tissues. These
features are often diagnostic and help distinguish between similar drugs.

Chemical identification involves the use of qualitative and quantitative tests to
detect specific constituents. Techniques such as chromatography and
spectroscopy provide precise identification and analysis of chemical
compounds.

Biological evaluation assesses the pharmacological activity of the drug,
providing functional confirmation of its identity. Advanced techniques such as
DNA fingerprinting and molecular markers are increasingly used for accurate
identification and authentication.

V. CLASSIFICATION OF CRUDE DRUGS

Classification of crude drugs is essential for systematic study and understanding
of their properties. Various systems of classification have been developed, each
based on different criteria and serving specific purposes.

1. Alphabetical Classification

Alphabetical classification is the simplest method, arranging drugs according to
their names. While convenient for reference, it lacks scientific basis and does
not provide information about relationships or properties.

2. Morphological Classification

Morphological classification is based on the physical structure and form of the
drug. Organized drugs retain cellular structure, such as leaves, roots, and seeds,
while unorganized drugs lack cellular organization, such as gums and resins.

This system is practical for identification and handling but does not provide
information about chemical composition or pharmacological activity.

3. Taxonomical Classification

Taxonomical classification groups drugs according to their botanical
classification, including family, genus, and species. This system reflects
evolutionary relationships and helps in identifying related plants with similar
properties.
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It is particularly useful in studying plant diversity and understanding the
distribution of bioactive compounds among related species.

4. Chemical Classification

Chemical classification is based on the chemical constituents present in the
drug. This system is highly significant as it directly relates to pharmacological
activity.

Drugs are classified into groups such as alkaloids, glycosides, tannins, and
essential oils. This classification facilitates the study of structure-activity
relationships and aids in drug development.

5. Pharmacological Classification

Pharmacological classification groups drugs based on their therapeutic effects.
This system is useful for clinicians and pharmacists in understanding the
therapeutic applications of drugs.

However, it does not provide information about the source or chemical
composition of the drug.

6. Chemo-taxonomical Classification

Chemo-taxonomy integrates chemical and taxonomical information, providing a
more comprehensive classification system. It is based on the distribution of
chemical compounds within plant taxa.

This approach helps in identifying new sources of bioactive compounds and
understanding evolutionary relationships.

Table 1: Detailed Classification Systems of Crude Drugs

System Basis Scientific Value Limitation
Alphabetical Name Easy reference No igseil;tlﬁc
Morphological Structure Practical identification | Limited info
Taxonomical | Botanical origin | Shows relationships Complex
Chemical Constituents Pharmacological Requlrf:-s
relevance analysis
Pharmacological Activity Clinical use No source info
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VI. EVALUATION OF CRUDE DRUGS: EXPANDED CONCEPTS

Evaluation of crude drugs involves a combination of physical, chemical, and
biological methods to ensure quality and purity.

Organoleptic evaluation relies on sensory characteristics, while microscopic
evaluation provides structural details. Physicochemical parameters such as
moisture content, ash value, and extractive value are used to assess quality.

Chromatographic techniques, including thin-layer chromatography and high-
performance liquid chromatography, provide detailed analysis of chemical
constituents.

Biological evaluation involves testing pharmacological activity, ensuring that
the drug produces the desired therapeutic effect.

VII. ADULTERATION AND QUALITY CONTROL: ADVANCED
INSIGHTS

Adulteration is a major problem in pharmacognosy, affecting the quality and
safety of crude drugs. It may involve substitution with inferior or unrelated
substances, addition of harmful materials, or contamination.

Quality control measures include authentication, standardization, and detection
of adulterants. Regulatory guidelines ensure compliance with quality standards

and protect public health.

Advanced techniques such as DNA barcoding and metabolomic profiling are
used to detect adulteration and ensure authenticity.

Table 2: Examples of Crude Drugs and Their Characteristics

Drug Source Chemical Constituent Use
Digitalis Leaves Glycosides Cardiac
Opium Latex Alkaloids Analgesic
Senna Leaves Anthraquinones Laxative
Ginger Rhizome Volatile oils Digestive
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VIII. MODERN ADVANCES IN PHARMACOGNOSY

Modern pharmacognosy integrates advanced technologies such as genomics,
proteomics, and metabolomics to study natural products. These approaches
provide insights into biosynthetic pathways and facilitate the discovery of new
drugs.

Plant tissue culture and genetic engineering are used to enhance production of
bioactive compounds. Nanotechnology is being explored for improved delivery
of herbal drugs.

The integration of traditional knowledge with modern science is creating new
opportunities for innovation in drug discovery.

IX. HISTORY OF PHARMACOGNOSY (ILLUSTRATED OVERVIEW)

The image you provided presents a timeline of pharmacognosy, showing its
evolution from ancient herbal knowledge to modern scientific drug discovery.
Below is a detailed, structured explanation aligned with the stages depicted.
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1. Prehistoric and Early Ancient Period (5000-1500 BC)

The origins of pharmacognosy lie in early human civilizations, where plants
were used empirically for healing. The image highlights early records such as
the Ebers Papyrus (1500 BC) from Ancient Egypt, which documented
hundreds of medicinal plants and formulations.

During this period, knowledge was largely based on observation and tradition.
Early texts on medicinal plants also emerged in regions like China and
Mesopotamia, marking the beginning of systematic herbal medicine.

Classical Antiquity (Greek and Roman Era)

The timeline shows key figures such as Hippocrates, Aristotle, and
Theophrastus, who contributed to early scientific thinking about plants and
medicine.

A major milestone is Dioscorides, whose work De Materia Medica (1st century
AD) systematically described medicinal plants, their properties, and uses. This
text became the foundation of pharmacognosy for centuries.

Medieval Period (7th—15th Century)

The image highlights scholars such as Avicenna and Ibn al-Baytar, who
preserved and expanded classical knowledge.

During this period:
» Medicine and pharmacognosy flourished in the Islamic world
» Trade between regions enhanced the exchange of medicinal plants
» Early medical schools and herbal documentation developed

European contributors like Hildegard von Bingen also played a role in
preserving herbal traditions.

2. Renaissance and Exploration Era (15th—17th Century)
The timeline shows the Age of Exploration, during which new continents were

discovered, leading to the introduction of many new medicinal plants into
Europe.

Copyright © 2026 Authors 166



Integrated Pharmacy Textbook: A Complete Guide to the Core Pharmaceutical Sciences

IIP Series | Volume 6 | 2026 | ISSN: 3070-7617 (Online)

E-ISBN: 978-93-7020-165-1| Document Code: V6B C17

Chapter 17: INTRODUCTION TO PHARMACOGNOSY AND CLASSIFICATION OF CRUDE
DRUGS

Figures like Paracelsus revolutionized medicine by emphasizing the chemical
nature of drugs rather than purely herbal remedies. This period marked the
transition from traditional herbalism to a more scientific approach.

3. Scientific Classification and Systematization (18th Century)

A key figure shown is Carl Linnaeus, who developed a systematic method for
classifying plants.

Important developments include:
» Standardization of plant identification
» Establishment of pharmacognosy as a scientific discipline
» Introduction of formal education in herbal medicine (e.g., herbology
diploma in 1778)

4. Modern Pharmacognosy (19th—20th Century)

The timeline highlights milestones such as the first codex (1818), representing
the beginning of standardized drug references.

During this Period
» Active constituents (alkaloids, glycosides) were isolated
» Transition from crude drugs to purified compounds occurred
» Analytical techniques improved drug identification and quality control

5. Contemporary Era (20th Century—Present)

The final part of the image emphasizes ‘“active molecules”, representing
modern pharmacognosy.

Today, pharmacognosy integrates:
» Phytochemistry (study of plant chemicals)
» Biotechnology and molecular biology
» Drug discovery from natural sources

Modern research focuses on identifying bioactive compounds, understanding

mechanisms of action, and developing new therapeutic agents from natural
products.
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X. CONCLUSION

Pharmacognosy provides a comprehensive framework for understanding drugs
derived from natural sources. This chapter has presented an extensive and
deeply theoretical exploration of the introduction and classification of crude
drugs, integrating traditional knowledge with modern scientific approaches.

A thorough understanding of pharmacognosy is essential for the development of
safe, effective, and standardized natural products. Continued advancements in
technology and research will further enhance the role of pharmacognosy in
modern pharmaceutical sciences.
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