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Abstract: Pharmacognosy is the branch of pharmaceutical science that deals with the study of medicinal drugs
derived from natural sources such as plants, microorganisms, marine organisms, and minerals. In recent decades,
pharmacognosy has regained significant importance due to the rising demand for safe, effective, and affordable
therapeutics. The global resurgence of interest in herbal medicine, bioactive natural compounds, and plant-based drug
discovery is driven by limitations of synthetic drugs, including adverse effects, resistance, and high development costs.
Advances in analytical chemistry, biotechnology, metabolomics, and molecular biology have transformed traditional
pharmacognosy into a modern interdisciplinary science. This review highlights the evolution of pharmacognosy,
classification of natural products, extraction and screening techniques, pharmacological importance of major
phytoconstituents, and recent innovations such as nano-pharmacognosy, ethnopharmacology integration, and
computational drug discovery. The article also discusses challenges, quality control issues, regulatory aspects, and
future perspectives in natural product-based drug development.
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I.INTRODUCTION

Pharmacognosy is one of the oldest branches of
pharmaceutical sciences, originally focused on crude
drugs derived from natural sources, especially plants
[I]. Historically, many important drugs such as
morphine, quinine, and digoxin were derived from
natural origins. Despite the rise of synthetic chemistry,
natural products remain a major source of new drug
leads [2].

In modern pharmaceutical research, pharmacognosy
has evolved into a multidisciplinary field integrating
phytochemistry, molecular biology, biotechnology, and
computational sciences [3]. Natural products continue
to play a crucial role in drug discovery, especially in
areas such as cancer, infectious diseases, inflammation,
and metabolic disorders.

2. SOURCES OF NATURAL DRUGS

Natural drugs in pharmacognosy are obtained from
various biological sources:

I. Plant Sources
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Plants are the most important source of medicinal
compounds, producing alkaloids, flavonoids, tannins,
terpenoids, glycosides, and phenolics [4].
2. Microbial Sources
Microorganisms such as bacteria and fungi produce
antibiotics, immunosuppressants, and anticancer agents.
Example: Penicillium produces penicillin [5].
3. Marine Sources
Marine organisms provide unique bioactive compounds
with anticancer, antiviral, and anti-inflammatory
properties [6].
4. Animal Sources
Animal-derived products such as insulin and cod liver
oil have therapeutic applications [7].
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Table Ol summarizes key natural sources of

pharmacologically important compounds [4-7].

3. CLASSIFICATION OF
PHYTOCONSTITUENTS

Phytoconstituents are the active chemical compounds
in medicinal plants responsible for therapeutic activity.
I. Alkaloids

Nitrogen-containing ~ compounds  with
physiological effects. Example: Morphine, quinine.
2. Flavonoids

Polyphenolic compounds with antioxidant and anti-
inflammatory properties [8].

3. Terpenoids

Largest class of natural compounds with antimicrobial
and anticancer properties.

4. Glycosides

Sugar-bound compounds such as cardiac glycosides
(digoxin).

5. Tannins

Astringent compounds with antimicrobial activity.

strong

4. EXTRACTION
TECHNIQUES
Modern pharmacognosy employs advanced techniques
for isolating bioactive compounds:

l. Solvent Extraction

AND ISOLATION

Uses polar and non-polar solvents to extract
phytochemicals.

2. Soxhlet Extraction

Continuous  extraction technique for efficient

compound isolation.

3. Supercritical Fluid Extraction

Uses CO: for eco-friendly extraction [9].

4. Chromatographic Techniques

Includes HPLC, GC-MS, and TLC for compound
separation and identification [10].

5. PHARMACOLOGICAL IMPORTANCE OF

NATURAL PRODUCTS

Natural products exhibit diverse pharmacological

activities:

e Anticancer activity (vincristine, taxol)

e  Antimicrobial activity (penicillin, tetracycline)

e Anti-inflammatory activity (curcumin)

e Antidiabetic activity (metformin precursor from
Galega officinalis)

e Cardiovascular protection (digoxin, reserpine)
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Table 02 highlights key natural compounds and their
pharmacological applications [8—10].

6. RECENT
PHARMACOGNOSY
I. Nano-Pharmacognosy

Nanotechnology enhances the bioavailability of herbal
drugs by improving solubility, stability, and targeted
delivery [I1].

2. Ethnopharmacology Integration

Traditional knowledge systems are being scientifically
validated for drug discovery.

3. Metabolomics and Genomics

Advanced omics technologies help in identifying
bioactive metabolites and biosynthetic pathways [12].
4. Computational Drug Discovery

Molecular docking and Al-based screening accelerate
identification of plant-derived drug candidates [I3].

5. Standardization of Herbal Medicines

Quality control techniques ensure safety, efficacy, and
reproducibility of herbal formulations [14].

INNOVATIONS IN

7. CHALLENGES IN PHARMACOGNOSY
Despite advancements, several challenges remain:
e Variability in plant composition due to
environmental factors
e lack of standardization in herbal formulations
e Limited clinical trials for herbal medicines
e Sustainability and overharvesting of medicinal
plants
e Regulatory barriers

8. FUTURE PERSPECTIVES

The future of pharmacognosy lies in integrating
traditional knowledge with modern scientific tools.
Biotechnological approaches such as plant tissue

culture and genetic engineering can enhance
production of bioactive compounds. Artificial
intelligence and systems biology will further

revolutionize natural drug discovery.

[17]
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9. CONCLUSION

Pharmacognosy remains a vital discipline in modern
pharmaceutical sciences, bridging traditional medicine
and contemporary drug discovery. Natural products
continue to serve as a major source of novel
therapeutic agents. With advances in biotechnology,
nanotechnology, ©and  computational sciences,
pharmacognosy is evolving into a highly sophisticated
field with significant potential for future drug
development.

10. FUNDING
No funding from any major organizations

Il. INFORM CONSENT AND ETHICAL
STATEMENT
Not applicable

12. ACKNOWLEDFEMENT
Not Declared

13. REFERENCES

I. Evans WC. Trease and Evans’ Pharmacognosy. 16th
ed. Edinburgh: Elsevier; 2009.

2. Newman D), Cragg GM. Natural products as
sources of new drugs over the 30 years from 1981
to 2010. J Nat Prod. 2016;79(3):629-661.

3. Heinrich M, Barnes ], Gibbons S, Williamson EM.
Fundamentals of pharmacognosy and phytotherapy.
London: Churchill Livingstone; 2004.

4. Cowan MM. Plant products as antimicrobial agents.
Clin Microbiol Rev. 1999;12(4):564-582.

5. Demain AL, Sanchez S. Microbial drug discovery:
80 years of progress. Microbiol Mol Biol Rev.
2009;73(1):117-132.

6. Mayer AMS, Gustafson KR. Marine pharmacology
in  2003-2004: antitumour and cytotoxic
compounds. Nat Prod Rep. 2006;23(1):45-71.

7. Brunton LL, Hilal-Dandan R, Knollmann BC,
editors. Goodman & Gilman’s the pharmacological
basis of therapeutics. |13th ed. New York: McGraw-
Hill; 2018.

8. Harborne ]B. Phytochemical methods: a guide to
modern techniques of plant analysis. 3rd ed. London:
Chapman & Hall; 1998.

9. Herrero M, Cifuentes A, Ibafiez E. Sub- and
supercritical  fluid extraction of functional
ingredients from different natural sources: plants,
food-by-products, algae and microalgae. |
Chromatogr A. 2006;1120(1-2):36-46.

10. Sarker SD, Latif Z, Gray Al, editors. Natural
products isolation. 2nd ed. Totowa (NJ): Humana
Press; 2006.

I'l. Bansal SS, et al. Nanopharmacognosy: emerging
trends in natural product-based nanomedicine.
(Citation details incomplete in source provided).

12. Dixon RA, Strack D. Phytochemistry meets
genome analysis, and beyond. Phytochemistry.
2003;62(6):815-816.

Journal of Drug Development and Clinical Therapeutics

I3. Lionta E, Spyrou G, Vassilatis DK, Cournia Z.
Structure-based virtual screening for drug
discovery: principles, applications and recent
advances. Curr Top Med Chem. 2014;14(16):1923-
1938.

4. World Health Organization. WHO guidelines on
safety  monitoring  of  herbal  medicines in
pharmacovigilance systems. Geneva: WHO; 2004,
last accessed on 24 January 2026

[18]



