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Antioxidants are small molecules, such as tocopherol, ascorbate, selenite, and many
more, which occur naturally in fruits, vegetables, and beverages and possess a
unique chemical activity that quenches the reactive oxygen species (ROS). ROS
can be very harmful for human system as it damages macromolecules and cell
components by oxidation reaction. Daily intake of natural antioxidants prevents
the occurrence of many cardiovascular, heart, and neurological diseases and extends
the life span. Polyphenols and carotenoids are some major bioactive molecule
groups which are obtained from plants and play significant role as antioxidants.
Currently, various research groups are actively working on various cellular models to
evaluate the antioxidant capacity of bioactive molecules and their role in prevention
of various ailments. Examples of such compounds are epigallocatechin gallate, a
catechin-based flavonoid in green tea leaves, curcuminoids from turmeric, cinnamon
extract, and resveratrol from red grapes. In the present COVID-19 pandemic, natural
dietary sources rich in antioxidants, such as polyphenols and carotenoids, have been
clinically proven to reduce oxidative stress and inflammation, which play important
role in progression of COVID-19 severity. Therefore, this is a timely compilation of
information as one book. This book aims to provide a comprehensive account of
sources of antioxidants, their beneficial activity, mechanism of action of these
antioxidants, and their involvement in prevention of various diseases and improve-
ment of general health (anti-aging effect). The chapters are written by well-
recognized group leaders working in this field. The book is divided into four parts:
I “Antioxidant Resources,” II “Utilization of Antioxidants,” III “Antioxidants and
Health,” and IV “Screening, Preservation, and Determination Methods for Antiox-
idants,” spread over 29 chapters. The additional attraction of book is the detailed part
which gives insights of many analytical methodologies involving diverse instrumen-
tal techniques that are being developed for the separation, identification, and quan-
tification of antioxidant compounds with detailed description of certain advanced
methods of extraction, such as microwave-, ultrasound-, enzyme-assisted, and
supercritical fluid extraction. Microencapsulation methods for food antioxidants
and various methods to measure antioxidant activities can be beneficial literature
for budding researchers in this field. Besides dietary supplements, the antioxidants
play key role in industrial chemicals added during synthesis of synthetic rubber,
plastics, and fuels to prevent oxidation, or as preservatives in food and cosmetics.



Vi Preface

This aspect is covered in the book by emphasizing role of antioxidants in edible and
non-edible active packaging films. The book will be useful for academicians, bio-
technologists, researcher, and medical practitioners as well as industries involved in
manufacturing of antioxidants-rich dietary supplements. The editors are thankful to
all the contributors for their cooperation and patience during the process of publica-
tion. The editors are also grateful to the editorial team at Springer, Sylvia Blago, and
Johanna Klute for their continued professional expertise and support during book
production.

Krakéw, Poland Professor H. M. Ekiert
Udaipur, India Professor K. G. Ramawat
Udaipur, India Dr. Jaya Arora
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Due to increasing awareness about various effects of antioxidants, it has become
an essential part to understand and thoroughly study the various antioxidants and
their biological effect on day to day lifestyle. Oxidative stress being major
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