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Free radicals are byproducts of different physiclogical processes and have important role in metabolic, signalling
and developmental pathways. The environment pollutants, smoking, UV radiations and food can also induce the
formation of free radicals or pro-oxidants. The excessive production of free radicals has adverse impact on living
organisms and can cause oxidative siress leading to extensive cell damage. Free radical mediated oxidative
damage plays important role in pathogenesis of cancer, neurodegenerative, metabolic, reproductive and
psychological disorders. Living organisms have developed efficient defense mechanisms to counter ill effects of
free radicals by employing different antioxidants This book introduces fundamental life processes that sustain life,
types of free radicals, their generation and their effect on biomoelecules and cellular structures. The types of
antioxidants and mechanisms used to neutralize the ill effects of oxidants are discussed in detail. Plant based
secondary metabolites and phytochemicals with antioxidant and therapeutic potential are discussed. Finally this
book explains the role of oxidative stress in pathogenesis of disorders in humans.
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Chapter - 1

Flavonoids from Plants: Structure, Biosynthesis and
Therapeutic Applications

Gulzar Ahmad Bhat, Mohammad Raies-Ul-Haq, Mohd Igbal Bhat and Shajrul Amin

Abstract

Flavonoids are a diverse group of phytochemicals with 15 carbon
skeleton arranged into two rings connected by three-carbon bridge. More
than 10,000 flavonoids have been isolated and identified in plants. They are
classified on the basis of degree of oxidation/saturation at various positions
of central ring (ring C) and overall hydroxylation patterns. Different
flavonoids include anthocyanins, flavones, flavonols, isoflavones and
flavanones. Diverse functional roles of flavonoids have been critically
studied and well-accepted now. Some of them include flower coloration, UV
filtration, defence, chemical messengers, physiological regulators and are
increasingly becoming the subject of medical research due to their potential
health benefits. Biosynthetically, flavonoids are formed via two synthetic
pathways: shikimic acid pathway or phenylpropanoid pathway and malonic
acid pathway or polyketide pathway. Biologically active flavonoids span
various orders of magnitude and the most important therapeutic uses of
flavonoids include antioxidant, anticancer, anti-inflammatory,
cardioprotective and antimicrobial activities. In this chapter, we focus
mainly on structure and biosynthesis of flavonoids, along with their
therapeutic applications.

Keywords: anthocyanins, flavones, flavonols, isoflavones, flavanones,
shikimic acid, antioxidant, anticancer, anti-inflammatory, cardioprotective



