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In the modern era, mankind has witnessed a paradigm shift with respect to 
fundamental eating behavior. The lack of physical workouts and busy sched-
ules at offices and in households have promoted the consumption of junk 
foods, which eventually results in numerous diseases and disorders since 
the nutritional content from fast food is inadequate. Plumpness and obesity 
have become a global health threat. The leading causes of death from most 
developing nations are noncommunicable diseases such as cardiovascular 
diseases, cancer, arthritis, osteoporosis, and liver toxicity. Patients suffering 
from such lifestyle ailments are a bit apprehensive towards prolonged use of 
costly modern therapeutics, which encourages instead the use of alternative 
approaches for management of such diseases and disorders. 

The emerging sector of the nutraceutical industry encompasses products 
derived from nature, dietary supplements, and functional foods. Nutraceuti-
cals are used for treatment and prevention of a broad range of diseases, such 
as the common cold, arthritis, sleep-related disorders, cancers, cardiovas-
cular complications, metabolic disorders, and others. 

The research on nutraceuticals is increasing day by day, considering the 
beneficial effects of food or food supplements in the management of diverse 
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diseases. The issue of paramount concern is standardization and establish-
ment of clinical efficacy of nutraceuticals, which is in fact a challenge for 
researchers around the globe. 

This book series aims at realizing the significance of the variety of nutra-
ceuticals for human well-being. The books in the series will also emphasize the 
role of dieticians and nutritionists for the prescription of judicious eating habits. 
The key food components such as carbohydrates, proteins, and lipids as well as 
micronutrients (vitamins, minerals) are demonstrated to maintain good health, 
obviating the need for medicines. Thus, nutraceuticals that are indeed derived 
from food ingredients are believed to be potential alternative therapeutics. 

Asymptomatic diseases/disorders necessitate proper diagnosis. Stressed 
circumstances have been reported to cause weight loss. Workplace stress 
is a key variable in the genesis and propagation of metabolic disorders. 
The nuances of the underlying mechanisms are still to be deciphered. Poor 
lifestyle trends have been attributed along with the consumption of junk 
foods in several such instances. Sugar-rich carbonated beverages, the use of 
contraband drugs, and the consumption of liquor in excess are assigned as 
risk factors. This book series will cover advances and applications in addi-
tion to providing the basics of nutraceuticals. 

The books in this series may be valuable resources for industry profes-
sionals to design and develop quality products for end users. In addition, the 
book series will be fortified by ideas of innovation, concept building, manu-
facturing aspects, quality control, and regulatory status of nutraceuticals. 

Ostensibly, business has seen a rise in the nutraceutical consumption in 
recent years. Pure, safe, efficacious products are the need of the hour globally. 
There are a number of books on nutraceuticals in the market, yet these are 
only a few books presenting certain aspects of nutraceuticals therein. This 
book series aims to offer a holistic view of this promising strategy, which 
is picking up pace with time. This book series will be a unique endeavor to 
bring manufacturing, research and development, and marketing strategies 
under a single umbrella. 
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UV ultraviolet 
VEGF vascular endothelial growth factor 
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PREFACE
 

People’s lives have become so busy today, that everyone is rushing around 
without taking care of their health. This has given rise to many people expe-
riencing health issues early on. In seeking treatment though, surveys have 
shown that people today are increasingly seeking ayurvedic and plant-derived 
remedies in comparison to allopathy due to their potential for reduced side 
effects, easy availability, and a range of health benefits. 

Flavonoids are well-known plant metabolites which have come to 
researchers' attention due to their extraordinary properties in treating health 
issues. The pharmaceutical importance of flavonoids can be summarized in 
the fact that they are widely accepted as having anti-depressant and anti-
oxidant properties, are antiviral as well as anti-inflammatory. They are also 
of great benefit when it comes to neuroprotection and cardiovascular disease. 
Nowadays, oncology and flavonoids have proven to be a great combination 
for many types of cancers. 

This book, Flavonoids as Nutraceuticals, comprises 13 chapters that 
describe the use of flavonoids for the prevention and treatment of diseases 
and their mechanism. 

Chapter 1, Nutraceuticals: The New Anti-Aging Method, written by 
Peeush Singhal et al., emphasizes the importance of anti-aging nutritional 
foods and discusses modern aging theories. In addition, it also describes the 
role of anti-aging nutrients, how dietary needs change with age and diet, 
food quality problems for the aging population, and the diet patterns of the 
elderly. 

Chapter 2, Introduction to Flavonoids, written by Deepanshu Rana 
and his associates discusses about the flavonoid’s classification and its 
significance. Neha Saini and her associates outline the uses of flavonoids 
and demonstrate that metabolomics is a useful means for studying flavonoid 
metabolism in various agricultural crops in Chapter 3, Importance of Flavo-
noids in Agriculture. 

Despite many efforts, very few flavonoids are in clinical trials for 
antiviral treatment against various virus infections. Flavonoids have been 
explored as evidence-based natural sources of antivirals against a variety of 
virus classes in Chapter 4, Therapeutic Antiviral Potential of Flavonoids, 
written by Shally Tomar and her colleagues. 
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Priyanka Bhardwaj and Pooja Sabharwal describe the naturally occurring 
polyphenolic compounds – flavonoids as well-known for their ability to aid 
in the treatment of a variety of ailments as well as to mitigate the adverse 
effects of various treatment regimens in Chapter 5, Regulation of Gene 
Expression by Flavonoids. 

Chapter 6, Flavonoids of Asteraceae-Promising Anti-Inflammatory 
Agents, written by S. R. Suja and colleagues, explores the role of flavonoids 
of plants of the Asteraceae family in combating several inflammatory 
processes underlying chronic disease conditions. S. R. Suja and associates 
focus on the immuno-enhancing potential of various bioactive flavonoids 
isolated from natural sources and their mechanism of action in Chapter 7, 
Bioactive Flavonoids From Natural Sources: Potential Immune-Boosters. 

Chapter 8, Role of Flavonoids as Anti-Inflammatory Agents, incorporates 
current knowledge of the mechanisms involved in flavonoids’ anti-inflam-
matory properties and the implications of these effects on protection against 
various chronic inflammatory diseases written by Parul Saini. 

Monika Chauhan and her associates summarize how flavonoids have 
become an essential factor for a wide range of nutraceutical, pharmacolog-
ical, cosmetic, therapeutic uses. However, due to the intricacy of flavonoids' 
existence in diverse food sources, the diversity of dietary culture, and the 
incidence of a vast quantity of flavonoids in nature, precisely quantifying 
daily flavonoids consumption remains a challenge in Chapter 9, Current 
Trends in the Health Benefits of Flavonoids. 

The fastness of washing, rubbing, light, and perspiration of the fastness 
values for colored samples range from fair to outstanding, and this evalua-
tion is also useful in the textile industry described in Chapter 10, Analysis of 
Color Fastness Properties of Natural Dye Extracted From Rhus parviflora 

(TUNG) on Wool Fibers Using a Combination of Natural and Synthetic 
Mordants by Shyam Vir Singh. 

Chapter 11, Flavonoids in Treating Pregnancy-Induced Disorders, 
written by Niharika Dewangan and Alka Mishra, gives details about the 
effects of flavonoids on pregnancy disorders. 

Chapter 12, Flavonoids: Their Classes and Biosynthesis, deals with 
the flavonoid's function and classification along with their biosynthesis, 
discussed by Madhuri Patil and Chandrashekhar Murumkar. 

Flavonoids and their antiviral perspective against COVID-19 have been 
covered in Chapter 13, Plant-Based Flavonoids as a Promising Tool to 
Combat COVID-19 Infection, written by Arun Dev Sharma and Inderjeet 
Kaur. 
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ABSTRACT 

At different times in life, people have different views on aging. As a process, 
aging not only affects the medical and economic levels at the individual 
level but also at the social and national levels. Aging is a natural process, 
but its standard definition in the healthcare field is unclear. Delaying the 
Aging process and maintaining a high quality of life until old age are the 
two most important goals. Various healthcare methods are being considered 
and tested to best regard aging as a disease. Nutritious food is a value-added 
dietary supplement product which has great potential to change the key 
structure and function of aging. Nutritional health products can be the key 
to changing the physiological and metabolic system abnormalities caused 
by aging. Nutraceuticals for Aging and anti-aging: Basic understanding and 
clinical evidence are based on 10 main challenges to address aging and anti-
aging nutritional drugs, such as cognitive health, malnutrition, drug abuse, 
bladder control, and oral health. It explores how to supplement these chal-
lenges with nutritious foods and connects the application to the traditional 
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wisdom of the aging process. The purpose of this chapter is to elucidate the 
significance of anti-aging dietary components and go over current views on 
ageing. Additionally, it discusses the function of anti-aging nutrients, how 
dietary requirements change as people age, issues with diet quality among 
the ageing population, and senior people's eating habits. 

1.1 INTRODUCTION 

The nutrients obtained from oral dietary ingredients are related to medical 
and health benefits (Dumoulin et al., 2016). In the past few decades, these 
ingredients have shown great potential in anti-aging effects by preventing or 
delaying the degeneration of skin cells (Bolognia et al., 2012). For example, 
these factors can cause collagen and elastic fibers to degrade, leading to 
Aging. Digital internal and external factors cause degradation: biological 
progression of cells, tobacco, nutritional deficiencies, hormonal imbalances, 
and ultraviolet (UV) radiation (Ganceviciene et al., 2012; Parrado et al., 
2019). The use of nutrients helps prevent skin roughness, skin elasticity and 
wrinkles, and pigmentation changes, all of which can lead to aging (Sham-
loul et al., 2019). Advances in skincare have greatly expanded the market 
for anti-aging nutrients. Some of the key nutrients that have been widely 
studied are amino acids, carotenoids (β-carotene, lutein, and zeaxanthin, and 
lycopene); fatty acids, minerals, polyphenols, and epigallocatechin gallate 
(EGCG) (Shamloul et al., 2019; Finch et al., 2010). 

The connection between nutrition and aging has been extensively studied 
in animals and humans (Finch et al., 2010). Nutritional products are foods 
that have medicinal properties, which is why it’s called a nutraceutical 
(Dhanjal et al., 2020). According to the definition in The Foundation for 
Medical Innovation, a nutraceutical is a meal that has medicinal price and 
offers fitness advantages, especially with inside the prevention and remedy 
of age-associated diseases (Bhowmik et al., 2013; Keservani et al., 2010a). 
That product includes realistic foods, dietary supplements (Keservani & 
Sharma, 2014), and herbal extracts, which give fitness advantages while fed 
overtime when fed as dietary supplements inside a diet plan (Himalian et al., 
2021). Even researchers have encouraged that antioxidants have propitious 
consequences on each continual in addition to age-associated sicknesses, 
specifically neurodegenerative illnesses and maximum cancers (Hajhashemi 
et al., 2010). Various meals and dietary supplements (Keservani et al., 
2020) that display an antioxidant capacity, which encompasses carotenoids, 
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flavonoids, and nutrients, prevent and address ROS-related continual situ-
ations, which end up in more healthy and longer lifespans (Hajhashemi 
et al., 2010). Food dietary supplements produce antagonistic outcomes 
in opposition to the degenerative and inflammatory strategies inside the 
frame and feature beneficial results on the immune and digestive system, 
therefore enhancing the fine of life (Rinninella et al., 2019). The present-day 
evaluation focuses on highlighting the manifestations of developing vintage 
and theories associated with developing older. Additionally, it additionally 
discusses the importance of weight loss plan control in aging and practical 
meals, in addition to nutraceuticals with anti-aging potential (Carocho & 
Ferreira, 2013; Keservani et al., 2010b). 

1.2 WHY DO YOU AGE? 

Gerontology, the look at growing old, can be an exceedingly new techno-
logical know-how that has made splendid development over the last 30 
years. In the past, scientists searched for one theory that defined getting old 
but has found out that getting older may be a complex interplay of genetics, 
chemistry, physiology, and conduct. There at the moment are dozens of 
theories of aging to explain this inevitable truth of being human (Kirkwood 
& Austad, 2000). 

1.2.1 PROGRAMMED THEORIES OF AGING 

Programmed theories state that the human body is intended to age, and there 
is a sure organic course of events that bodies follow. These hypotheses share 
the possibility that maturing is normal and “modified” into the body (Gold-
smith, 2016; Sikora, 2014; Laughrea, 1982). 

There are a couple of various programmed theories of maturing: 

1.

 Programmed Longevity Theory: It is the idea that maturing is 
brought about by specific genes turning on and off after some time. 

2.

 Endocrine Theory: It is the possibility that standard changes in 
hormones control maturing. 

3.

 Immunological Theory: Expresses that the safe framework is 
modified to decay after some time, leaving individuals more vulner-
able to sicknesses. 
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1.2.2 ERROR THEORIES OF AGING 

Error theories attest that maturing is brought about by ecological harm to the 
body’s frameworks, which aggregates over time (Curtis, 1971). 

There are a few error theories of maturing: 

1.

 Wear and Tear Theory: This asserts that cells and tissues basically 
wear out. 

2.

 Pace of Living Theory: It is the possibility that the quicker a living 
being utilizes oxygen, the more limited it lives. 

3.

 Cross-Linking Theory: It states that cross-connected proteins 
gather and dial back the body’s processes. 

4.

 Free Radicals Theory: It asserts that free radicals in the climate 
cause harm to cells, which in the end impedes their function. 

5.

 Somatic DNA Damage Theory: It is the possibility that hereditary 
transformations cause cells to break down. 

1.2.3 GENETIC THEORY OF AGING 

Studies have exhibited that hereditary qualities can assume a significant 
part in maturing. In one review, when scientists eliminated cells containing 
certain qualities from the organs of mice, they had the option to broaden the 
life expectancy of the creatures by as much as 35%. The significance of these 
analyses for people isn't known. However, analysts believe that hereditary 
qualities represent a large part of the variety in maturing among individuals 
(Chipalkatti et al., 1983). 

Some vital ideas in hereditary qualities and maturing include: 

1.

 Longevity Genes: These are explicit qualities that help an individual 
live more. 

2.

 Cell Senescence: It is the interaction by which cells disintegrate 
over time. 

3.

 Telomeres: These are structures on the finish of DNA that, in the 
long run, are drained, bringing about cells stopping to recreate. 

4.

 Stem Cells: These are cells that can turn out to be any kind of cell in 
the body and hold a guarantee to fix harm brought about by maturing. 
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1.2.4 BIOCHEMICAL THEORY OF AGING 

Regardless qualities you have acquired, your body is persistently going 
through complex biochemical responses. A portion of these responses 
cause harm and, eventually, maturing in the body. Concentrating on these 
perplexing responses is assisting scientists with seeing how the body changes 
as it ages (Li et al., 2005). 

Significant ideas in the biochemistry of maturing include: 

1.

 Free Radicals: These are unsteady oxygen molecules that can harm 
cells. 

2.

 Protein Cross-Linking: It means that abundance of sugars in the 
circulation system can make protein particles, in a real sense, stay 
together. 

3.

 DNA Repair: It is the idea that, for obscure reasons, the frameworks 
in the body that maintain DNA appears to turn out to be less powerful 
in older people. 

4.

 Heatshock Proteins: These are proteins that assist cells with 
enduring pressure and are available in less numbers in older 
individuals. 

5.

 Hormones: These change as we age, causing many changes in organ 
frameworks and different capacities. 

1.3 ANTI-AGING BEHAVIORS 

Fortunately, a significant number of the reasons for maturing that might 
be going on rashly can be altered through your behaviors (Wengreen et al., 
2009). 

The following are a couple of approaches to keep your body feeling as 
youthful as could really be expected: 

•

 Eat food varieties stacked with antioxidants to limit harm brought 
about by free radicals. 

•

 Exercise consistently to restrict bone and muscle loss. 
•

 Keep your cholesterol low so you can slow the solidifying of your 

arteries and ensure your heart. 
•

 Practice mental wellness to keep your mind sharp. 
•

 Eventually, maturing is unavoidable. Deal with your body and brain 

and embrace the progressions. 
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1.4 DIET QUALITY ISSUES FOR AGING POPULATION 

Tucker remarked that the focus of her Research would be on how dietary 
needs change with Aging, which nutrients in particular are important for 
Aging populations, and the challenge of achieving access to and consump-
tion of a high-quality diet given the obstacles already discussed by other 
speakers (e.g., loss of appetite, oral health decline, mobility constraints) 
(Drewnowski & Warren-Mears, 2001). 

1.5 HOW DIETARY NEEDS CHANGE WITH AGING? 

Dietary requirements change with maturing in more ways than one 
(Lyubomirsky et al., 1999): 

•

 People become less dynamic, their digestion eases back, their energy 
necessity diminishes, all of which imply that they need to eat less. 

•

 Recent research shows that on the grounds that more established 
grown-ups' capacities to ingest and use numerous supplements 
become less proficient, their supplement prerequisites (especially as 
a component of weight) really increment. Tucker referenced that the 
last arrangement of nourishment suggestions given by the Institute 
of Medicine (IOM) incorporated separate proposals for individuals 
aged 70 or more consequently (IOM, 2006). 

•

 Tucker noticed that, as a portion of the past researcher had examined, 
ongoing conditions and drugs can influence sustenance prerequisites. 
For instance, notwithstanding drug-supplement associations influ-
encing drug digestion, some medication supplement connections are 
additionally supplementing squandering. This is particularly valid 
for the B nutrients (Wysocki & Pelchat, 1993). 

•

 Keeping a supplement-thick eating routine is basically significant 
for older adults due to the effect of food admission on well-being. 
Long periods of examination have shown that diet quality hugely 
affects the state of being, intellectual condition, bone well-being, 
eye well-being, vascular capacity, and the safe framework. However, 
this can be trying to accomplish for several reasons. 

•

 As Pelchat talked about, maturing is frequently joined by a deficiency 
of hunger and changes in taste and smell, all of which can prompt 
more restricted food decisions and lower admission of refreshing 
food varieties (Wysocki & Pelchat, 1993). 



 

  
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Nutraceuticals: The New Anti-Aging Method	 7 

•

 As Jensen talked about, maturing is additionally regularly joined by a 
broad oral well-being decrease and a diminished capacity to swallow, 
which can influence food decisions and admission (Jensen, 2019). 

•

 Many older adults experience versatility limitations, which make it 
hard to search for food, lift substantial containers, open holders, and 
so forth. 

•

 As both Wellman and Kinsella referenced, low income is common 
in maturing populaces, making it hard for some older adults to get to 
great food sources (i.e., on the grounds that those food sources will 
in general be more costly) (Pillsbury, 2010). 

1.6 A MODIFIED FOOD GUIDE PYRAMID FOR OLDER ADULTS 

Due to the changing dietary needs of older adults, Tucker's colleagues on the 
Jean Meyer USDA HRNCA evolved what they termed the modified food 
Pyramid for older adults (Schipper et al., 2008). Key changes to the original 
USDA meals manual pyramid consist of the placement of water at the bottom 
of the pyramid due to the fact many older adults no longer drink sufficient water 
to stay hydrated and the site of a flag at the top of the pyramid indicating the 
want for calcium, nutrition D, and vitamin B12 dietary supplements because 
many older adults do not get sufficient of these vitamins in a standard diet. 
After an update to the food manual pyramid befell for the general population, 
Tucker's colleagues also created a brand-new modified MyPyramid for older 
adults with illustrated examples of healthy meals in every food organization 
(Newby et al., 2003). Key changes to the original MyPyramid consist of the 
addition of examples of physical activity at the lowest of the pyramid. More 
physical activity lets in for the intake of larger portions of food, which in flip 
increases the likelihood that every one of the vital vitamins will be fed. Also, 
physical pastime enables keep muscle mass with aging. 

1.7 DIETARY PATTERNS OF OLDER ADULTS 

Of path, no longer all older adults follow the tips of the changed MyPyramid. 
Tucker mentioned the sort of methods that older adults consume. She and 
her colleagues had been inspecting dietary patterns in older adults as a part 
of the Baltimore Longitudinal look at growing older. They recognized five 
eating styles: “white bread” (human beings that reap significantly more 
power intake from white bread [16%, on average] relative to other patterns), 
“wholesome” (higher strength consumption from fruit, high fiber cereal, and 


