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Abstract

In this article, an attempt has been made review on phenolics antioxidant activity, and characteristics,
as well as the constituents of the different phenolics present in various consumable food items, which
reduce the risk of non-communicable diseases. Some polyphenolic compounds are present in
selected species, which are beneficial to public health, and it should be comprised as component
of food habits for a proper nutrition’s plan. Polyphenols are basically a natural compound and their
micronutrients are found in different fruits, beverages, and vegetables. There is no specific deficiency
disease caused due to the low dietary intake of phenolics; while the proper intake possibly gives
health benefits. Polyphenols are antioxidants, and evidence for their role with improved heart health,
neurodegenerative (Alzheimer’s disease) diseases, better blood sugar control, diabetes, reduced
inflammation, and a reduced risk of cancer development was studied. A comprehensive understanding
of the biological availability of the nutritional polyphenols will helpful to recognize those that are
beneficial and protective for human health. Based on latest reports, polyphenolic compounds
occupy a unique place in environmental science as an important and common class of bioactive
natural products globally. It is building a bridge between different interdisciplinary academic fields
of science. This work is based on the reports examined the health effect of polyphenols until today.
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INTRODUCTION

As per present (WHO) World Health
Organization’s 2019 reports, the world is facing
multiple health challenges. Non-Communicable
diseases (NCDs), interpreted as diseases that
cannot be transmitted from one individual to
another, such as heart diseases, most cancers, type
2 diabetes, chronic kidney disease, osteoarthritis,
Parkinson’s disease, autoimmune diseases
(like arthritis), strokes, osteoporosis,
Alzheimer’s disease, are as a whole cause for
over 70% of gross deaths worldwide, or 41 million
individuals yearly®. According to another report
posted in The Lancet (3 April 2019), anticipated 11
million deaths per year (one in all five deaths) are
only due to poor diet eating®. Workers consider
that improvements in the quality of dietary intake
could potentially avoid one in every five deaths
internationally. Consuming an unhealthful diet
increases the possibility of a number of chronic
diseases; malnutrition is cause for additional
deaths than any other factors leading. Therefore,
NCDs are now regarded as a key health problem
in developing as well as developed nation’s
people. In favor of public health concern, WHO
recommended increasing the use of fruits and
vegetables, essential vitamins and minerals, fiber,
and phytochemicals that can give health benefits,
and may well help to decrease the menace of
NCDs?”.

In January 2019, The Lancet released
the EAT-Lancet commission; a report based on
2016 figures from the worldwide burden of
disease survey to assess how far-off the world
is from the proper nutrition’s planned and
suggested the first scientific targets for a healthy
human diet®. Meanwhile, many workers and food
manufacturers have taken curiosity in polyphenols,
as their greatest abundance of our dietary sources,
antioxidant behavior, and their credible function
in the prevention of different diseases related to
the oxidative stress, like cancer, cardiovascular,
and neurodegenerative diseases.

Phenol has a hydroxyl group joined to an
aromatic benzenoid-ring. Polyphenols are nothing
but Polyhydroxy phenol. The term polyphenol
has been in practice since 1894°. The wealthiest
polyphenols are the concentrated tannins, present
approximately in all classes of plant’s life and are
densely in tissues of leaf, the epidermis, bark
layers, flowers, and fruits etc. One can see the
structure of tannic acid in Fig. 1.

Tannins is a yellowish or brownish colored
substance present in some galls, barks, and the
other plant’s tissues made up of derivatives of
Gallic acid (3,4,5-trihydroxy benzoic acid). A large
number of organic, synthetic or semi-synthetic
polyphenolic compounds are known from the
simple compound Gallic acid,(as shown in Fig.
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Fig.1.The structure of tannic acid
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2) to complex compound Raspberry ellagitannin(as
depicted in Fig. 3).

Raspberries contain a high level of
ellagitannin. It is a complex polyphenol, having 6
ellagic acid-model type elements, in addition to
two monomeric phenolic, so 14 Gallic acid units
are in aggregate. These polyphenolic compounds
have a distinctive physical, chemical, and biological
property (i.e., metabolic, toxic, therapeutic, etc.).

A number of compounds of phenolic
structures have been discussed and characterized
by many workers from time to time; because
polyphenol groups (i.e. several hydroxyl radicals on
aromatic rings) compounds are found abundantly
in naturally occurring plant kingdom. In general,
polyphenols are present in nature in the conjugated
structure with one or over sugar residues linked
with a hydroxyl group of phenol, while the direct
association of the sugar part to an aromatic carbon
atom can take place as well**®,

O
HO OH
HO
OH

Fig. 2.The structure of the Gallic acid (3, 4,
5-trihydroxybenzoic acid).

Fig. 3. A chemical structure of ellagitannin

The biological properties of polyphenols
comprise anticancer, antioxidant, and anti-
inflammatory impacts. Polyphenols have anti-
microbial and anti-cariogenic properties and are
an important source as anti-infective elements
towards against antibiotic-resistant human
pathogens. As antioxidants, polyphenols are the
most abundant a Man daily diet. In the last few
years, a sufficient volume of researches evaluating
the physiological behavior of dietary-derived
bioactive and dietary ingredients with functional
properties have noticeably raised. Foodstuffs
having bioactive compositions are reducing the
risks of many chronic diseases that are getting the
key sources of worldwide morbidity and mortality
rates'’'8,

Classification of Various Polyphenols
Polyphenols can be categorized as according to
the phenol rings exist and the structural parts that
unite these rings collectively, characterizing the
molecules as phenolic acids, flavonoids, stilbenes,
and lignans, as shown in [Fig. 4-7]. Polyphenols
may be combined with different carbohydrates
and organic acids together.

Phenolic acids

They are non-flavonoid polyphenolic
compounds, subdivided into two key groups,
derivatives of benzoic acid and cinnamic acid;
depend on the arrangement of C1-C6 and C3-C6
as shown in Fig. 4.

Flavonoids

They have a simple structure with two
benzenoid rings (A and B) that are bonded mutually
by 3 carbon atoms that make an oxygenated
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R: 1
Rg OOH

Ry=R2=R4=H, R3=OH p-Hydroxybenzoic acid

Ry=R4=H, R2=R3=0H Protocatechuic acid

Ry=R4=H, Rp=OCHg, Rz=OH Vaniliic acid

Ry=H, Ro=R3=R4=H Gallic acid

R{=R4=0OH, Ro=R3=H Gentisic acid
Ro Ry H . _-CO

OOH
Ry H—CH—COOCH H
HO H
R4 H
R1=Rz=R4=H, R3=OH p-Coumaric acid Chlorogenic acid

R1=R4=H, R=R3=0OH Caffeic acid
Ry=R4=H, R2=OCHg, R3=OH Ferulic acid

Fig. 4. The structure of phenolic acids

heterocyclic (ring C), further subdivided as
flavonols, flavones, isoflavones, flavanones,
anthocyanidins, and flavanols (catechins and
proanthocyanidins). Flavonoids and phenolic acids
are the most common classes.

Flavonoids or bioflavonoids are classified
as plant and fungi secondary metabolites.
Flavonoids have the common arrangements with
a 15-carbon atoms which contains two benzene
rings (A and B) and a heterocyclic ring (C), depicted
in Fig. 5.

Stilbene

1, 2-diphenylethene {structural formula
C,H,CH=CHC_H,} exist in the cis and trans form.
Classified as a diarylethene, it has a central
ethylene group attached with one phenyl group
substituents on each end of the carbon-carbon
double bond (Fig. 6).

Lignans

The lignans are a large collection of
polyphenols present in plant life. Flaxseed and
sesame are the best sources of lignans than
most other foods. Fundamentally the chemical
structures of lignans have two phenyl propane
groups attached to a C-C bond connecting the
central atoms of the particular side chains
(position 8 or B), also named B-B’ bond, as it has
been illustrated in Fig. 741518,

Leading Food sources with Polyphenols
More than 8,000 types of polyphenols

have been identified. Polyphenols are found in
high amount mainly, in coffee, berries, and dark
chocolate, cocoa powder, olive oil, in certain spices
and seasonings, like cloves and star anise. Some of
the top sources of polyphenol foods that should
be added in daily diet intake have been shown in
Table 1.
Olive Oil

The least processed form of olive
oil is called Extra-virgin olive oil; it has the
dense collection of polyphenolic compounds,
extracted from the olive fruit. Consuming
of olive oil as a diet inappropriate quantity
helps to protect from heart disease, strokes,
metabolic syndrome, and some kinds of cancer
diseases.’?0,
Health Effect of Polyphenols

There is no doubt that food can act
as natural medicine, our diet can determine
our destiny and fate. Polyphenols including
flavonoids, tannins, lignans, and stilbenes are
the most abundant phytochemicals in our diet.
Polyphenol-rich foods found in fruits, vegetables,
nuts, and seeds are medicine to enhance our
health quality and life span. The modes of action
of different polyphenolic compounds, more than
ever as correlated to reduced menace of disease
inindividuals, are not entirely explained. A number
of show antioxidant behaviors, while others
activate defense mechanisms that improve the
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response to oxidative stress and preventing from
extensive damage. They have been associated with
numerous valuable effects on human being health.
Currently, many researchers have taken an interest
in polyphenols, because of their antioxidant
nature, large quantity in our food, and their action
in the prevention of different diseases related to
oxidative stress, such as cancer, cardiovascular and
neurodegenerative diseases. Intake of polyphenols
can be achieved by consuming a large variety of
plant foodstuff because the main resource of
polyphenols is dietary. This dietary polyphenol
includes honey, most legumes and fruits are all rich
in polyphenols. Meanwhile, fruits such as apples,
pomegranate, strawberries, blackberries, Aronia
berries, cranberries, blueberries, raspberries,
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Fig. 5.The structure of flavonoids

C=C

trans-stilben cis-stilben

Fig. 6.The structure of Stilbene

cherries, cantaloupe, grapes, plums, and pears are
allrichin polyphenols. In addition, vegetables such
as parsley, broccoli, celery, cabbage, and onion,
green tea, white tea, black tea, chocolate, as well
as olive ail, are rich in polyphenols*2!,
Polyphenols as an Antioxidant

Compounds that repress oxidation
are called antioxidants. Oxidation is a chemical
process that is able to generate free radicals.
Atom or group of atoms that has an unpaired
electron called free radicals. They are generally
unstable and very reactive for the reason that
unpaired electrons are likely to form pairs with
other electrons. When the metabolism taking
place in a living organism: an oxygen molecule
(O,) undergoes four-electron reduction. Reactive

\
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P AT

Fig. 7. The structures of lignans
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oxygen metabolites are generated in this process,
maybe due to the excitation of electrons, the
addition of energy or interaction with transition
elements. These generated reactive oxygen
metabolites are extremely reactive than the
oxygen molecule, are called active oxygen species.
Superoxide (0,), hydrogen peroxide (H,0,),
hydroxyl radicals (OH"), and singlet oxygen (*0,)
is the example of active oxygen species. In living
cells, the formations of free radicals are taking
place mainly due to the homolytic chemical bond
fission, photolysis, and radiolysis, and due to
red-ox reactions. The free radicals are initiating
the chain reaction in the living organism, which
may lead to cell damage, thus inducing various
diseases. Antioxidants are such substances that
terminate the chain reaction, initiated by the free
radicals in the living organism. In other words,
antioxidants neutralize or deactivate the action of
reactive oxygen species (free radicals), and protect
the living organism from the harmful consequence
of the free radicals. The difference between the
formation of highly reactive oxygen groups (free
radicals) and antioxidant defenses, called Oxidative
stress. Produced free radical species attack the
existing pro-oxidants (molecules or ions) because
it has a very high affinity to combine with others.
The human body depends on various endogenous
resistance mechanisms to defend against free
radical-induced cell injure. Impair of the body cells
due to reactive oxygen species (free radicals) plays
a significant character in the aging development,
and in disease growth or development.

It has been recommended that an
insufficient nutritional consumption of a nutrient
may be compromised with the efficiency of
these antioxidant resistance mechanisms. Many
daily practices are directly related to oxidative
stress, such as smoking, drinking, irregular
diet, and dietary habits. Polyphenol act as an
antioxidant, it removes the free radicals and
to stimulate certain metal chelation reactions.
Singlet oxygen, peroxynitrite, and hydrogen
peroxide, as different reactive oxygen species, are
required to be constantly removed from cells to
keep healthy metabolic function. Several benefits
may be associated with ion transport systems by
eliminating and decreasing the concentrations of
reactive oxygen species (free radicals).

The antioxidant nature of polyphenols

(PhOH) is based on the contribution of an H-atom,
which disrupts and terminates the succession
reactions initiated by the free radicals in the living
organism.

Re + PAOH —> R- H + PhQe

The generated phenoxyl radicals (PhOe)
maybe stabilized through the resonance or by
the self-combination of (PhOe) to yield dimer
products, and finally terminating the chain
reaction.

PhOe + PhOe —>PhO-OPh

More than 8,000 types of natural
polyphenols have been identified. Meanwhile,
polyphenols are made up of multiple phenol units
and are found naturally in many dietary sources,
associated with many health benefits due to their
antioxidant content?'%8,
Anticancer effects and Polyphenols

Cancer treatment and cancer prevention
is a big challenge for the whole scientific
community. According to WHO January 2019
reports cancer is the next most important reason
of death internationally and is likely to account
for 9.6 million deaths in 2018. In other words,
approximately one in six deaths due to cancer
reported internationally. About 30-50% of all
cancer cases are possibly preventable. A balanced
diet, to get the proper nutrition is a better strategy
in prevention more than in cancer therapy. Dietary
adaptation and alteration are an important
approach to cancer control. Consumption of fruits
and vegetables may have an impressive defensive
outcome against several cancers such as the
oesophagus, colorectal, breast, endometrium, and
kidney. Healthy eating is a way of life that helps
to check the development of diet-related cancers
will also decreases the probability of other non-
communicable diseases [NCDs]%.

Anumber of studies from different workers
have documented the anti-carcinogenic features
of natural polyphenols. Natural polyphenols have
anticancer effects mainly due to their powerful
antioxidant and anti-inflammatory actions,
additionally their effectiveness to modulate
molecular targets and signaling pathways,
which were affiliated with cell life, migration,
separation, proliferation, immune responses,
detoxification enzymes, angiogenesis, hormone
activities, etc.?%%*.Including, anthocyanins,
delphinidin has strong anticancer activities; it
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follows the mechanism of induced apoptosis
and cell cycle arrest in different classes of
cancer. Peonidin-3-glucoside and cyanidin-3-
glucoside induce apoptosis and selectively reduced
cell proliferation and abnormal development with
HER2 positive breast cancer, and also repressed
lung cancer cells growth by down-regulating the
matrix metalloproteinase (MMP) expression®39,
Cyanidin-3-O-sambubioside has a preventive effect
and also suppresses the development of breast
cancer cells®,

Researchers proclaimed that non-
acylated monoglycosylated anthocyanins were
well effective in suppressing the uncontrolled
growth of cancer cell, as compared to anthocyanins
with pelargonidin aglycone and tri glycosylation**.
Many polyphenolic compounds, like quercetin,
catechins, isoflavones, lignans, flavanones, ellagic
acid, anthocyanidins, xanthohumol, resveratrol,
or curcumin showed protective and suppressive
effects by different mechanisms in some cancerous
model’s studies*. Epigallocatechin gallate (EGCG),
also recognized as epigallocatechin-3-gallate,
is an ester of epigallocatechin and gallic acid,
a kind of catechin, and components of green
tea, which reduces the risk of various cancers
like those of the bladder, prostate, esophagus,
and stomach®.Curcumin (diferuloylmethane)
has antitumor potentials (which suppress the
cellular proliferation and angiogenesis), prevents
of tumor cell cycle progression, anti-kinase
activity and inducing programmed cell death
in vitro and in vivo. It also controls NF-KB
activation AP-1 DNA binding, signal transducer
and also activatesthetranscription-3 (STAT 3)
phosphorylation in vitro*. Flavonoids of astragalus
mongholicus have much biological activity such
as anti-injury and anti-mutation properties, and
also have an important suppression outcome on
the human being hepatocellular carcinoma BEL-
7402 cells and induce the cell cycle retardation
in the GO/G1 phase, particularly in the G1
phase. Cyclind1 starts to express between the GO
and the G1 phases and takes part in the regulation
of the G1 phase due to the association of cyclin-
dependent kinases 4 (CDK4) and 6 (CDK®6),
conducting to the progression of the cells into the
S phase (replication of DNA). An uncontrollable
expression of cyclindl deregulation of the cell
cycle will be resulting from CDK4/CDK6. Flavonoids

decrease the expression of cyclindl, which is
most possible due to the inhibiting property of
these compounds in the propagation of K562 and
maintaining additional cells in the GO/G1 phase®.
Cardiovascular Diseases and Polyphenols

According to the World Health
Organization (WHO) -Reports, Cardiovascular
diseases (CVDs) are the key reason of death
internationally. Approximately 17.9 million
public died from CVDs in 2016; mean 31% of all
total deaths number. About 85% of the above
mentioned death’s figure is because of heart
attack and stroke. About 75 percent of the
world’s deaths from CVDs happen in low- and
middle-income countries®. Heart Disease and
Stroke Statistics - 2019 keep up to date from the
American Heart Association mentions that: 116.4
million or 46% of US people age of above 18 are
likely to have hypertension (high blood pressure).
According to the published data of (WHO) 2016,
about 2303 deaths were reported every day from
CVD¥. Cardiovascular diseases (CVDs) are a kind
of diseases in which heart or blood vessels are
involved.

Polyphenols from different sources
of food like cocoa, coffee, tea, and apples
have been related with a number of health-
associated benefits, as well as cardiovascular
disease®”*¢>2 Epidemiological studies recommend
that consumption of polyphenols because it is
clearly associated with the reduction in the CVD
prevalence®>*. Currently, researchers suggested
that owing to antithrombotic, anti-inflammatory,
and anti-aggregative character of Polyphenolic
compounds; they are acting at the molecular
level, improving endothelial function, and
reducing platelet aggregation as well. Thus, in
the prevention and treatment of cardiovascular
disease, polyphenolic compounds play important
roles. It is suggested that people with a better
consumption of flavonoids in their diets have a
47% lower occurrence of cardiovascular incidence
against to those with the lowest consumption®®.
It was suggested that the consumption of flavan-3-
ol from different nutritional sources are beneficial
for cardiometabolic consequences, also decreasing
the menace of diabetes, and cardiovascular-
associated results (i.e. cholesterol levels, blood
pressure, and myocardial infarction). Several
foods like tea; nuts, cocoa (chocolate), grapes, and
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legumes consuming regularly have a high content
of flavan-3-ols, a commonly known polyphenol***,
Rich source of anthocyanins, a kind of flavonoids,
are red and blue fruits and vegetables, especially
blueberries, raspberries, strawberries, bilberries,
red grapes, and cherries, etc. A dietary intake
of anthocyanins, similar to other polyphenols,
are metabolized by the host and the micro
biome to shape active metabolite that has
anti-inflammatory characteristics and produce
positive vascular outcome, and also decrease
the threat of myocardial infarction in men and
women and cause additional favorable effects
on cardiovascular risk factors®?®4. Resveratrol
is a Stilbene and is largely occurs in grapes,
red wine, and berries have anti-inflammatory
and antioxidant actions, and also activates the
sirtuins, which produce a positive effect on
aging. It is reported, that supplementation of
resveratrol appreciably controls fasting glucose,
total cholesterol, C-reactive protein (CRP), and
systolic and diastolic blood pressure. Quercetin, a
flavonol found in the apple that has been appeared
to enhance the endothelial function, reduces
systolic blood pressure, and decreases the menace
of cardiovascular disease®®,
Diabetes and Polyphenols

Diabetes is one of the most major
community health problems in the world and
according to WHO estimates that diabetes was the
7th leading cause of death in 201670-71. A healthy
diet can facilitate to prevent the development
of diabetes and can retard the complication of
diabetes. Polyphenols -rich diets have the potential
to defend against type 2- diabetes (formerly
called non-insulin-dependent, or adult-onset).
Polyphenolic compounds stimulate the secretion
of insulin, a hormone that is needed to shuttle
sugar from the bloodstream into the cells and
keeping the blood sugar levels normal. It may also
prevent the breakdown of starch into simple sugars,
and keeping the blood sugar level stable after
meals. Various studies suggested that polyphenol-
rich diets may help in, to lower the fasting blood
sugar levels, higher glucose, tolerance, and
increasing insulin sensitivity — all these factors
are protecting from type 2 diabetes72-73. It is
also suggested that people taking the highest
amounts of polyphenol-rich diets had up to a 57%
reduce menace of developing type 2 diabetes

over 2-4 years, compared with those taking the
lowest amounts. Among polyphenolic compounds,
anthocyanins and procyanidins have the most
potent anti-diabetic effect, which is found in red,
purple, and blue foods, such as berries, currants,
and grapes, bark, leaves, popular drinks like cocoa,
coffee, green tea and seeds of many plants and
plant-derived food’*7>.

Alzheimer’s disease and Polyphenols

Alzheimer’s disease (AD) is another
major widespread neurodegenerative disorders,
which is due to the damage of nerve structure
and function and eventually leading to the death
of nerve cells in the human brain, affecting older
people worldwide’®””. According to the recently
revealed facts from the World Health Organization
(WHO)-Worldwide, about 50 million inhabitants
are suffering from Alzheimer’s disease or other
dementias, and the number will be exceeded
152 million by the year 2050 About 60 percent of
people living with dementia worldwide are from
a low- or middle-income country’®.

Genetic and environmental aspects are
considered as arisk concern in Alzheimer’s disease
(AD)”*®, Free radicals are highly reactive chemical
groups having an odd number of electrons and
are formed in course of the both physiological
and pathological processes. While reactive
oxygen species (ROS) take part in a number of
cellular and signaling pathways at physiological
concentrations (cell cycle regulation, phagocytosis,
and enzyme activation), an undue production of
ROS have various unhealthy effects together with
DNA, lipid, and protein damage®4. An inequality
in the status of oxidant-antioxidant could lead
to cell damage. Oxidative impair as a outcome
of ROS has been suggested in the pathogenesis
[the development, mechanism, and progress of
disease] of neurodegenerative diseases, cancer,
diabetes, and aging®.

Comprehensive academic works
reported that the superoxide anion; the hydroxyl
radical, hydrogen peroxide, and nitric oxide
play a vital character in the in oxidative stress
eventually leading to neurodegenerative disease
Alzheimer®®_ ROS is, however, removed by
the defense mechanisms, called as enzymatic
and non-enzymatic antioxidants. Polyphenolic
compounds have antioxidant character and
take part in a foremost neuroprotective role. It
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is recommended that dietary supplementation
of dates, pomegranate juice, and figs (rich
in polyphenols) improved intellectual disability
and behavioral discrepancy by keeping oxidant-
antioxidant equilibrium in APPsw/Tg 2576
transgenic species. Workers also reported that
walnut (Walnut polyphenols have the best efficacy
among the nuts) extract has a strong potential to
prevent amyloid-beta peptide-induced oxidative
stress in PC12 cells&°,
Anti-Cariogenic Properties of Polyphenols

Dental caries (tooth decay) are one
of the most widespread and major oral health
problems of the world, have an impact on 60-
90% of children and the mass of adults®*.Oral
flora, teeth, and dietary factors play a role in
dental caries disease. Dietary carbohydrates
((sucrose or sugars) are occupied into dental
plague and broken down into organic acids
(lactic acid) by bacteria (exist in dental plaque
on the outer surface of tooth). In due course,
formed acid is responsible for the loss of calcium
and phosphate from the tooth’s surface, called
demineralization (meaning that there is a net loss
of mineral structure on the tooth’s surface). The
antibacterial role of polyphenols, found in tea,
coffee, red grape seeds, and cocoa can also play a
role in the keeping off from cariogenic processes:
they may decrease the rate of growth of bacteria
and keeping the tooth surface protected, and
also can have inhibitory effects on the enzymatic
activity of glucosyltransferase and amylase.
Flavonoids seem to be a favorable anti-cariogenic
molecule®*>.Anti cariogenic effects of phenolic
compounds can be separated into two groups:(l)
Plant extracts having high concentrations of
polyphenols, without the recognition of particular
compounds present in the extracts and (lIl)
Antibacterial activity of specific polyphenolic
compounds. The extracts from unfermented
cocoa, green tea, and red grape seeds, all with
a high polyphenols content is effective against S.
mutants and periodontal diseases®®**’.Quercetin-
3-0-a-L-arabinose-pyranoside (guaijaverin), an
active flavonoid compound has high probable anti
plague outcome by inhibiting the development
of S. mutants®.

Magnolol and honokiol isolated
from extracts of Magnolia sp. bark having
a phenylpropanoid dimer structure, known

flavonoids, isoflavonoids, dihydrobiochanin
A, ferritin, and darlbergioidin, and also
isoflavonoid,5,2’,4’-trihydroxy-7-methoxy
isoflavone (dihydro cajanin), extracted from
Swartzia Polyphylla DC heartwood have strong
activity against cariogenic bacteria®1%, A
lavandulyl flavone extracted from Sophora
Exigua Craig absolutely inhibited the oral
bacterial growth, as well as primary cariogenic
mutans streptococci, other oral streptococci,
actinomycetes, and lactobacilli**.Isoprenyl
flavones isolated from Artocarpus heterophyllus
and erycristagallin isolated from Erythrina
variegate exhibited antibacterial action against
cariogenic bacteria®®?1%,

Inthe lastfew years, polyphenols extracted
from Perillafrutescens var. japonica seeds
have suppressive action against oral cariogenic
Streptococciand periodontopathic Porphyromonas
gingivalis. Polyphenols isolated from Perilla seed
and flavonoid luteolin have active inhibiting
property against bacterial growth'1%, The
regular intake of black tea (theaflavins antioxidant
polyphenols) considerably decreased caries
development by 56.6% in the hamster on a
standard diet and by 63.7% in hamsters on a
cariogenic diet,

Antimicrobial activity of Polyphenolic Compounds

Polyphenolic compounds show
significant antibacterial activity as well. These
days’ people are using several plant extracts,
rich in phenolic compounds as natural food
and cosmetic preservatives in alternatives to a
synthetic one. Phenolic compounds found in the
fruits may well be used as a potential natural
antibacterial agent. The tropical fruits like guava,
persimmon, and sweetsop, have an antioxidant
and antibacterial activity that supported the
possibility of developing the fruits into a novel
natural resource and functional food in addition
to the new natural antimicrobial agents and food
preservatives. Probably, the phenolic compound’s
effects were well heterogeneous ranging from
bacterial growth stimulation to antibacterial
activity and depended on bacterial strains.
Antibacterial action mechanisms of the phenolic
compounds are not so far completely explained
but these compounds are recognized to involve
several sites of action at the cellular level*1%,

Many workers explained antibacterial
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action by the alteration in the permeability of cell
membranes, the changes in different intracellular
functions induced by hydrogen bonding of the
phenolic compounds to enzymes or by the
change of the cell wall rigidity along with integrity
losses because of different interactions with the
cell membrane. Therefore, the elevation of the
lipophilic nature of phenolic compounds enhances
their antimicrobial activity by favoring their
interaction with the cell membrane®113,

DISCUSSION

Recently, the 13th World Congress
on the Application of Polyphenols: Malta
Polyphenols 2019, (International Society of
Antioxidants in Nutrition and Health (ISANH)
and the International Society of Microbiota) was
concluded on October 1, 2019 at Malta. They made
along discussion on various approaches in product
development, exploitation of novel sources of
phenolic compounds, characterization, and the
application of novel nutraceuticals based on plant
phenolic compounds and also new processes for
extraction and formulation of polyphenols on a
wide scale. They also emphasized on the novel
approaches for the scientific developments with
regards to polyphenols. Further, the industrialists
and scientific communities mulled together to
explore the promising future of polyphenols, to
meet the common goal of serving humanity at
large.

Finally, based on the present study and
analysis, one can say that, it needs a comprehensive
investigation into the interrelationship between
the bioavailability, metabolism, and bioactivity,
including the prevention of neurodegenerative
diseases, Non-Communicable diseases (NCDs),
such as most cancers, type 2 diabetes, and cardio
metabolic effects.

CONCLUSION

A poor dietary practice has contributed
a big percentage in the growth of chronic
diseases, as well as diabetes, hypertension, cancer,
and cardiovascular diseases. The phophenolic
compounds have been related with numerous
advantageous consequences on individual health.
Detailed awareness of the bioavailability of the
nutritional polyphenols will facilitate us to classify
those that are beneficial and protective for public

health effects. Therefore, the nutritionists have
a task to educate communities on the health
benefits of phytochemicals. People should also
need to know foods rich in these phytochemicals
and preparation methods of enhancing the
bioavailability of different phytochemicals.
Foodstuff rich in polyphenols for instance fruits,
vegetables, nuts, and seeds act as a natural
medicine to enhance our health quality and life
span. There is no doubt that our food habits can
determine our destiny and fate. A very common
proverb is used “Prevention is better than cure”.
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