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ABSTRACT

Antioxidants are molecules that battle against free radicals in the body. Free radicals are
compounds that can damage the body if it gets too strong. They are associated with many illnesses
such as diabetes, cardiovascular disease, and cancer etc. The body has its defense system against
antioxidants to regulate free radicals. Antioxidants are also found in foods, particularly fruits,
vegetables, and other substances based on herbs. Vitamins E and C are very important antioxidants.
Plants have recently become a significant source of a surprising number of antioxidants that avoid
the oxidative stress of free radicals. Natural chemicals, particularly those from medicinal plants, give
many beneficial antioxidants. Antioxidant preservatives also play the main role in rising shelf life in
food processing. Alcohol, green tea, cocoa, and dark chocolate are popular as strong antioxidant
sources. Antioxidants can increase the self-life of both natural and processed foods. As a result,
they're commonly employed as food additives. In these cases, the activity has been increased by
the increasing use of three different methods. This review aims to determine the antioxidant activity
of historically beneficial and modern medicinal plants.
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INTRODUCTION Centaurea consists of 400 and 700 diffident kinds
of species?* andvarious of them rising in different

Free radicals assume a fundamental work  parts of the world>¢. Many Centaurea species

in different neurotic conditions, for example, tissue
injury, irritation process, and neurodegenerative
maladies. Cell reinforcements have a significant job
to ensure the human body against harm by the free
radicals’. All things considered, there is constrained
information about pharma’s sensible and natural
exercises of the sweet-smelling plants. A plant
named Centaurea is one the of most significant
genera of the family Asteraceae. The genus

have therapeutic uses, including C. depressa,
C. solsititialis’, C. pulchella® and C. drabifolia®.
Some Centaurea species such as C. spatula,
C. pulchella, C. Huber-morathiand C. mucronifera
were studied'®'® in terms of biological assets.
However, there are only a few kinds of literature
related to the fatty acid profile of Centaurea
species'™. C. urvilleisubsp. Hayekian grows
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This has pulled in a lot of research
enthusiasm for common antioxidant agents. In this
manner, an overall pattern towards the utilization
of regular phytochemicals present in berry crops,
tea, herbs, oilseeds, beans, natural products, and
vegetables has expanded. A few herbs and flavors
have been accounted for to show antioxidant agent
movement, including rosemary, sage, thyme,
nutmeg, turmeric, white pepper, bean stew pepper,
ginger, and a few Chinese restorative plants extract.
The above mixtures, as well as vitamins C and E,
B-carotene, and tocopherol, are known to have
antioxidant properties. The deliberate record of
the relative antioxidant agent movement in chosen
Iranian restorative plant species extracts was
recorded by Pourmand et al., in 2006. According to
the study done on the medicinal plant, a plant named
Lippia-alba has a lot of medicinal properties and
also has a unique active ingredient in it, it belongs
to the Verbenaceae family'®®. Cassia angustifolia
Vahl. (Caesalpiniaceae) commonly in India known as
Sannamakkai, it is being used as a medicine since
ancient times, even today it is a popular medicine
that is being widely used. It generally develops in
the dry and hot regions of Pakistan and India?'.
Furthermost pharmacopeias the world has also
verified this plant as a medicinal plant?2. Due to its
cathartic properties, it is very useful as it proves
very useful in removing habitual constipation®. And
also act as amoebic dysentery and liver activator. It
is widely used as a febrifuge in splenic increases,
cholera, anemia, typhoid®, laxative, genotoxicity,
and toxicity in Escherichia coli?. Leaves of
C. angustifoliaia are also used as a safe laxative and
this plant contributes considerably to commercial
drugs and has been investigated in several parts
of the world for various therapeutic preparations in
different ways?.

Some scientists isolated low-polarity
components from mulberry roots with hexane
and butanol, then tested the extracted solution for
beneficial compounds such prenyflavas, glycoside,
isoquercetin, and astragalin?. Pistacia species have
been used to cure a number of diseases in traditional
medicine®. Recent research has discovered that the
oil obtained from several parts of this plant, including
leaves, fruits, gum, and nuts, has antibacterial,
insecticide, anti-inflammatory, and antiseptic
properties, among others. The various terpenes
obtained in it have many medicinal properties and
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some antioxidant properties®®34, Only a few data
have been reported about the antioxidant content
of preparations from the Pistacia species.

In aqueous extracts from shrubberies
and the gum of P. lentiscus®3, galloyl quininic
compounds were detected, while R-tocopherol was
measured in lipophilic extracts from the leaves of
P. lentiscus and P. therebintus®.

Antioxidants types and working
Classification of Antioxidants

Natural and synthetic antioxidants are
the two main forms of antioxidants, based on their
source (Schematic representation of a classification
of antioxidants in Fig. 2.1). Natural antioxidants are
produced in the human body or taken from other
natural sources, and their activity is largely dictated
by their physical and chemical characteristics, as
well as their mode of action. Enzymatic antioxidants
and nonenzymatic antioxidants are two different
types of antioxidants. In Fig. 2.1 taxonomy of
antioxidants is shown schematically. Various
metabolic activities in the human body produce
enzyme antioxidants. Antioxidants are divided into
two categories: primary and secondary antioxidants.
The most frequent main antioxidants are superoxide
dismutase (SOD), catalase (CAT), and glutathione
peroxidase (GPx)%. Glutathione reductase (GR)
and glucose-6-phosphate dehydrogenase (G6PD)
are secondary antioxidants (G6PDH). NADPH is
produced by G6PDH.* Nonenzymatic antioxidants
are not found in the human body and must be
taken as supplements for the human body's regular
metabolism to remain stable®.
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Fig. 2.1 Schematic representation of the classification
of antioxidants
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Minerals, vitamins, carotenoids,
polyphenols, and other antioxidants are examples
of nonenzymatic antioxidants, as shown in the
chart. Minerals are essential for the enzymes to
operate properly in the bodily cells. Minerals are
necessary for the efficient functioning of mineral
enzymes, which are responsible for the health
care of bodily cells. Their deficiency or absence
leads to further abnormalities in the quality and
function of various macromolecules present in
the body and cells. Vitamins from the class of
micronutrients are responsible for the normal
metabolic processes of the body and at the
same time it is also a major factor for antioxidant
activity, such as vitamin A, vitamin B, vitamin E,
and vitamin C. Vitamins are not synthesized in the
body, they are ingested by accompanied in the
diet. Carotenoid content of 3-carotene, lycopene,
lutein, and zeaxanthin. They are oil or fat-soluble
colored complex found in fruits and vegetables.
B-Carotene is typically present in foods that are
radish-orange-green in colors, such as carrots,
sweet potatoes, apricots, pumpkin, mangoes,
and cantaloupe, as well as some green and leafy
vegetables like collard greens, spinach, and kale.
Lutein is abundant in green leafy vegetables such
as collard greens, spinach, and kale*'. Lutein
is most known for its role in the defense of the
retina against the harmful action of free radicals
and also prevents atherosclerosis*.

Polyphenols are a class of phytochemicals
with notable antioxidant activity. Their antioxidant
activity depends on their chemical and physical
properties which, depending on their molecular
structures, regulate the metabolism*. Phenolic
acids, flavonoids, gingerol, and curcumin are
among them*. Metal-Binding Proteins in Transport
Metal-binding transport proteins such as albumin,
ceruloplasmins, haptoglobin, and transferrin are
found in human plasma and interact with transition
metals to regulate the formation of metal-catalyzed
free radicals. Albumin and ceruloplasmins are
sequesters of copper ions, haptoglobins are
sequesters of hemoglobin, and transferrin serves
as the free iron sequester. Antioxidants that aren't
proteins Non-protein antioxidants such as bilirubin,
uric acids, and ubiquinol prevent oxidation by
scavenging free radicals.* Fig. 1.2 are provided
several specific forms of antioxidant structures.
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Fig. 2. 2. Structures of different natural antioxidants

Synthetic antioxidants are commercially
generated or synthesized utilizing several techniques.
They are primarily polyphenolic compounds that trap
free radicals and resist chain reactions*. Some of
these synthetic antioxidants are shown in Figure 2.4.
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Fig. 2.3. Structures of different synthetic antioxidants

Working Mechanism of Antioxidants

Our immune cells use free radicals to fight
bacteria, and our body must maintain a balance
of free radicals and antioxidants. When food is
converted into energy, free radicals are frequently
produced. When hazardous metabolites exceed
antioxidants, a situation known as oxidative stress
develops. The DNA and other vital substances in
our body will be destroyed by prolonged oxidative
stress. It also frequently causes cell death. Harm to
our DNA raises the chance of cancer, and several
scientists have claimed that it plays a crucial role in
the aging cycle. Psychological and environmental
influences are believed to encourage unnecessary
free radical development and oxidative stress. It is
also increased by air emissions, tobacco smoking,
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alcohol consumption, heavy consumption of
polyunsaturated compounds, radiation, including
frequent sunbathing, bacterial, fungal, or virus
diseases, frequent intake of mercury, magnesium,
copper, or zinc, a severe and continuous activity that
causes tissue injury, excessive intake of antioxidants
such as vitamin C & E and antioxidant deficiency*¢-+".

Extended oxidative stress contributes to
elevated adverse health effects, such as chronic
disease and other forms of cancer. Free radicals
are only compounds containing one or two unpaired
electrons. Electrons tend to be in groups, and
unpaired electrons will contribute to unstable and
extremely reactive molecules. To become stable,
an electron must be given away the free radical. If a
molecule loses an electron, the compound becomes
oxidized and becomes a free radical*.

The new free radical will deprive a new
molecule of an electron and start a chain reaction.
This mechanism constantly changes the structure
of the molecules, resulting in irreparable damage.
A free radical will grab a molecule electron which
is then a free radical. But, if there is an antioxidant,
the free radical will give an electron and stabilize
it, avoiding the chain reaction as mentioned in
Fig. 2.4, Instead of the other molecule, the antioxidant
removes itself and turns into an open radical. But the
antioxidant stabilizes the unpainted electron and is
not highly reactive, unlike the majority of molecules.
The antioxidant is disabled by this process*.
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Fig. 2.4. General mechanism of antioxidant activity

Method for Analysis of Oxidant Activity
Antioxidant activity analysis techniques
three primary techniques are primarily used in
various specimens for antioxidant measurements.
Chemical Antioxidant Assays are the first tool. Most
chemical tests are used to determine the presence
of antioxidants (herbal, nutraceutical, and food
products) in products. The second approach is
Biochemical Assays on Antioxidant Activity Analysis
In biological models, i.e., Antioxidant behavior can

also be evaluated in vivo and situ. These involve
the analysis of the molecules including lipid, protein,
DNA as well as other metabolites of oxidative stress
markers for the ROS adduct or end-product. The
third methods are Technical (Antioxidative) and
Scientific methods. Antioxidant activity is measured
using these methods. The oxygen radical absorption
capacity (ORAC) test, for example, is one of the
approaches. The Cupric Reducing Antioxidant Power
(CUPRAC) test, the Ferric Reducing Antioxidant
Power (FRAP) test, and the Folin-Ciocalteu test all
involve a single electron transfer.The 2,2'-Azinobis-
(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) test
and the [2,2-di(4-tert-octylphenyl)-1-picrylhydrazyl]
(DPPH) test are both mixed assays that include the
transfer of both a hydrogen atom and an electron. All
of these tests are based on chemical processes, and
spectrophotometry is used to analyze the kinetics
or attain the equilibrium state, which requires the
presence of specific colours or discoloration in the
solutions to be tested. It can calculate the ability of
antioxidant lyophilized vegetables, fruit drinks, drinks
and water, bakery yeast, milk, tea, and coffee with a
cholesterol-soluble antioxidant ability, and vegetable
oils, salami extracts with an antioxidant solution*°.

Recent Status of Antioxidants and Its Importance

Synthetic chemicals applied to oxidization-
prevention materials and natural compounds
found in food and tissues. The former, synthetic
antioxidants, are used for several purposes: they
are used as food and beverage preservatives and
are oxidation inhibitors in fuels®. The antioxidant
characteristics of Nordihydroguaiaretic Acid were
identified by Lundberg. This material is easily
obtained from a specific plant (Larrea divaricata) in
significant yields and favors comparisons with other
highly efficient phenolic inhibitorss'-2,

The antioxidant function of compounds
such as Delta-tocopherol, and Nordihydroguaiaretic
acid in dairy products a significant number of phenolic
compounds has been studied. Work has measured
antioxidant function. Antioxidant behaviors were
studied by Catherine Rice-Evans, Nicholas Miller,
and George Paganga®®. The antioxidant effects
of polyphenols (vitamins E and C, as well as
carotenoids) in fruit, vegetables, and red wine were
partly attributed to their antioxidant capabilities.
Recent research has demonstrated that many plant-
derived polyphenolic nutritional constituents are
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more efficacious In-vitro antioxidants than vitamins
E or C. The antioxidant activity of plant-derived
flavonoids in the watery and lipophilic phases is
currently known as well as the degree to which the
activities of individual polyphenols can be linked
to the total antioxidant potentials of wine and tea.
Recent research teams demonstrate the role of
an antioxidant in our first-line system of the body
for superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPX), and catechins®-°.

Antioxidant activity is being studied
newly and interestingly. There has been a great
deal of research to provide clear, accurate,
and user-friendly analytical methods for the
determination and assessment of food polyphenols
by antioxidant potential (AOC). In the last twenty
years, nanomaterials (NMs) are also part of the
analytical chemistry field; in addition, NMs have
opened up new avenues for developing analytical
methods to improve research efficiency and
sustainability, and become new instruments for
food and drink quality control. Optical, electrical,
and bio-electrochemical solutions to antioxidant
materials have been identified by researchers.
The key focus of the recorded research is the
application of nanoparticles, quantum points,
carbon nanomaterials, and polyphenol composite
materials. Methods/devices that, in the opinion
of the scientists, are advanced in fields of facility,
speed, and usability have been the subject
of the discussion. However, the quality of the
implementation in real samples, besides the NMs,
was given special attention. Methods/devices that,
in the opinion of the scientists, are advanced in
fields of facility, speed, and usability have been the
subject of the discussion®’.

Many techniques for measuring the
activity of antioxidants of any substance are
created. Di-chloro-fluorescein as a fluorescent
probe and azo compounds, including 2,2'-Azobis
(2-amidinopropane) dihydrochloride (AAPH) as
radical generators, are used as oxygen radically
absorbing capacity (ORAC) process. It evaluates the
peroxyl radical-induced oxidation inhibition caused by
AAPH thermal breakdown.®? The antioxidant potential
of the material (foodstuffs) is calculated using the
ABTS {2,2’-azino-bis, (3-ethylbenzothiazoline-
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6-sulfonic acid)}. ABTS test is also called Trolox
equivalent antioxidant (TEAC) and is based on Arnao
et al., reporting process63. DPPH (1,1'-diphenyl-
2-picrylhydrazyl) assay is carried out as per the
reported method of Brand-Williams et al.,** The
TBARS method is used to determine the degree
of lipid peroxidation in a sample. TBARS is the
reaction product of thiobarbituric acid (TBA) and
malondialdehyde (MDA), which occurs from the
degradation of lipid hydroperoxide in the sample
at 532 nm.% SOD is assessed using Kakkar
et al., technique which uses nicotinamide adenine
dinucleotide (NADH) as a substrate.5¢

Total antioxidant capacity (TAC) is a
regularly used analyte to assess the antioxidant
status of biological samples and can be used to
determine.

14
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Fig. 3.1. Antioxidant TAC Assay with Various Antioxidants®”

The antioxidant response against the free
radicals produced in a given disease. Some graphs
show a comparative study of the TAC value for
antioxidants®’.

One more interesting quality feature being
studied by researchers is ORAC which means
Oxygen Radical Absorbance Capacity. ORAC tests
how many radicals of oxygen can be consumed by
a certain substance. The higher the ORAC score,
the better it can help our body fight diseases such
as cancer and heart disease. more and more ORAC
score68the more it can be used to fight food disease.
ORAC and its meaning are mainly synonymous with
antioxidants. ORAC values are shown by graphs for
such compounds Figure 3.2.
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Fig. 3.2. ORAC values of different food material®®

Many experiments in free radicals, oxidative
stress, and antioxidant activity of food have been
carried out which give antioxidants a significant
benefit, yet many researchers have recently
questioned their importance and tried to understand
the processes behind oxidation stress. Many scholars
argue that absorption is very small regardless of
the number of antioxidants ingested and, in some
cases, prooxidants are good for human health. A wide
variety of different analyses, all with advantages and
inconveniences, can detect antioxidant activity and
common antioxidant compounds®.

CONCLUSION

To counter the negative effect of biochemical
oxidative stress developed by the composition
of reactive oxygen species, the body always
maintains an antioxidant defense system. A major
factor in the production of several pathological
diseases is oxidative stress.®® A large number of
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reactive species resulting in metabolic functions
are generated in the body. These active oxygen
species are important for life as they are responsible
for many physiological processes, such as energy
generation, basic compound synthesis, and signal
transduction. As source materials of antioxidants,
global interest in food and food supplements grows,
because there is growing evidence of the importance
of antioxidants for health and the prevention of
diseases. This research explored many processes
that could correspond to the antioxidant activity in
foodstuffs and which could play a significant nutrient
role in the diet of both children and young adults in
certain of the world's worst regions (India and Sub-
Saharan Africa). The antioxidant activity in phenolic
material was equivalent to black tea, except for the
iron chelation, which was roughly Fourteen times
stronger. Doum palm fruit has less antioxidant
activity as a bulk than black tea, possibly because of
the high sugar content in the fruit extract. However,
is often compared to various food sources, such
as potato peels, honey, and quince fruits are rich
in antioxidants’72. Nevertheless, the antioxidant
activity in phenolic material was equivalent to black
tea, except for the iron chelation, which was roughly
Fourteen times stronger.
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