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Description
Natural products are chemical compounds or substances 

produced by living organisms found in nature. These products 
have been used since ancient times for medicinal, nutritional and 
other purposes and they continue to be a rich source of 
inspiration and revalution in various fields of science and 
industry. Natural products encompass a vast array of chemical 
structures and functionalities. They can be classified into several 
categories based on their biosynthetic origin and chemical 
structure, including alkaloids, terpenoids, polyketides, peptides 
and phenolic compounds. Each category exhibits unique properties 
that contribute to their biological activities and applications. 
Alkaloids are nitrogen-containing compounds derived primarily 
from plants. They often possess pharmacological effects and have 
been historically important in medicine. Examples include 
morphine from opium poppy (Papaver somniferum), quinine from 
cinchona bark (Cinchona spp.) and caffeine from coffee beans.

Terpenoids

Terpenoids, or isoprenoids, are derived from units of isoprene 
and are widespread in plants, fungi and some bacteria. These 
compounds include essential oils, steroids and carotenoids. For 
instance, artemisinin from Artemisia annua is used as an 
effective treatment for malaria, while taxol from Taxus spp. is a 
chemotherapy drug used in cancer treatment. Polyketides are a 
diverse class of natural products synthesized by bacteria, fungi 
and plants through enzymatic processes resembling fatty acid 
synthesis. These compounds have antibiotic, antifungal and 
anticancer properties. Notable examples include erythromycin 
from bacteria and lovastatin from fungi. Peptides and proteins 
are biomolecules composed of amino acids. They are involved in 
various biological functions and are increasingly recognized for 
their therapeutic potential. Natural peptides like insulin, derived 
from pancreatic cells, have revolutionized diabetes treatment. 
Phenolic compounds are antioxidants found in fruits, vegetables 
and plants. They exhibit diverse biological activities, including 
antimicrobial, anti-inflammatory  and  antioxidant  properties.

Examples include flavonoids in tea and resveratrol in grapes. 
Natural products have long been a cornerstone of medicine, 
providing treatments for various diseases. Many drugs are 
derived from natural sources or inspired by natural products. For 
example, aspirin is derived from salicylic acid found in willow 
bark (Salix spp.) and statins, used to lower cholesterol, 
were originally derived from fungi.

Bio pesticides

In agriculture, natural products serve as sources of pesticides, 
herbicides and fertilizers. Plant-derived compounds are used to 
protect crops from pests and diseases, improve crop yields and 
enhance soil fertility. Bio pesticides based on natural products 
offer environmentally friendly alternatives to synthetic 
chemicals. Natural products also play vital roles in the cosmetic 
and fragrance industries. Essential oils, extracted from plants, 
are used in perfumes, aromatherapy and skincare products. 
Plant-derived waxes, resins and gums are utilized in cosmetics, 
paints and adhesives. Despite their benefits, the development 
and utilization of natural products face challenges such as 
sourcing limitations, complexity in isolation and purification and 
variability in biological activity. Advances in analytical 
techniques, synthetic biology and biotechnology are addressing 
these challenges by facilitating the sustainable production and 
modification of natural products. The exploration of natural 
products continues to be a fertile area of research with 
implications for drug discovery, agriculture and sustainable 
development. Integrating traditional knowledge with modern 
scientific approaches holds promise for discovering novel 
bioactive compounds and understanding their ecological roles. 
Natural products represent a treasure trove of chemical diversity 
and biological activity, offering solutions to global challenges in 
health, agriculture and industry. Their study and application 
contribute to the advancement of science and technology, 
fostering revalution and sustainability. As research progresses, 
natural products are poised to remain indispensable in shaping 
the future of medicine, materials science and environmental 
stewardship.
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