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Pomegranate (Punica granatum L.) (Lythraceae;
formerly belonging to the Punicaceae family). Itis wildly
grown in the region of Himalayas, and is cultivated
throughout northern India, but now it is grown
commercially in various parts of the world. The
popularity of and demand for pomegranate are on the
rise all over the world due to its multifunctionality and
health-promoting effects in the human diet. The arils
account for about 45-52% of the weight of the whole
fruit and have long been valued for their flavorful juice.
The peel accounts for about 49 to 55% of the weight of
the fruit, depending on the cultivar. Pomegranate
(Punica granatum) is a small tree native to the Middle
East and is now found in the Mediterranean, China,
India, South Africa, and the United States.
Pomegranates have become much more commoninthe
last ten years, particularly after their antibacterial and
antiviral qualities were established. It has strong
antioxidants, anti-cancer qualities, and mutation
resistance. The seed, juice, and peel are the three
components of the pomegranate fruit. Peeling, in
particular, has long been utilized as a natural treatment
forinfectious disorders.

The peel of pomegranates, which is typically
regarded as an agro-industrial waste, may contain
nutrients and other beneficial secondary plant
metabolites. Although it has more biological activity
than pulp, it is frequently utilized as animal feed, with
the majority being thrown away, which poses a problem
for the environment because of the potential moisture
content. Its unique chemical makeup, particularly the
secondary metabolites like flavonoids and plant
phenolics, is connected to its potent biological action.
It may be more advantageous to use pomegranate peel
as a supplement or dietary additive.

Pomegranate peel, which is often regarded as
an agro-industrial waste, might be a possible source of
nutrients and useful secondary plant metabolites by
optimizing food waste recovery techniques that could
be utilized in the food. Although it has more biological
activity than pulp, itis frequently utilized as animal feed,
with the majority being thrown away, which poses a
problem for the environment because of the potential

particularly the secondary metabolites like flavonoids
and plant phenolics, is connected to its potent
biological action. It may be more advantageous to use
pomegranate peel as a supplement or dietary additive.

By optimizing food waste recovery strategies
that could be used in the food and bioprocess
industries, it also has the potential to produce
innovative products that can meet the needs of the
growing health market. Due to the multifunctionality
and nutritional properties of pomegranate fruit peel,
numerous industries are interested in its special
benefits and new ways of using the fruit peel. In the food
and beverage industry, pomegranate peel has been
used for the fortification and formulation of food
products such as cereal bars, beverages, ice cream,
and yoghurts to enhance their functional properties.
Numerous functional foods, dietary supplements,
colorants, flavorings, edible coatings, and food
packaging films have all included the peel as a
component. sought to create an active packaging
method using pomegranate, papaya, and jackfruit fruit
peel powders on gelatin—-polypropylene bilayer films.
The most noticeable benefit was shown by
pomegranate peel powder, however all of the films that
contained fruit peel powders showed antibacterial and
antioxidant properties. Many other writers have found
similar results regarding the valorization of
pomegranate peel powder and its extracts in the food
packaging sector.

On an estimated 300,000 hectares of farmed
land globally, three million metric tons of pomegranates
are produced annually, with India producing the most at
0.81 metric tons. The southern hemisphere produces
about 10% of the world's pomegranate fruit, with South
Africa producing 5547.1 tons in 2018.

Due to their high nutritional value, the waste
products from these super meals have garnered a lot of
commercial attention and are therefore attractive from
an economic perspective. Pomegranate-based dishes
and cosmetics, as well as pharmaceutical products,
have been made from fruit and vegetable waste in
various countries across the world. Value addition can
create new economic opportunities and industry levels,

moisture content. Its unique chemical makeup, | especially in developing countries. Managing the waste
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Bicactive components present in Pomegranate Pee!

from pomegranate peels may also significantly lessen
the environmental load. The characteristics of the peel
must be considered in order to preserve its biological
and phytochemical properties. Several techniques may
be used to retain the bioactive ingredients in the
pomegranate peel while it is being processed.

Pomegranate peel

Pomegranate peel (PoP) has been confirmed by
numerous investigations to be a rich source of bioactive
compounds, such as epicatechins, rutin, ellagitannins,
and catechins. Pomegranates were once widely used in
daily medications to treat and cure respiratory ailments,
ulcers, wounds, acidosis, loose bowels,
microbiological contaminations, and parasites.
Compared to heart and juice, PoP has a higher cancer
preventive agent movement. The skin of the
pomegranate, which makes up 40% of the fruit, has
more antioxidant activity than the edible part.

PoP is a rich source of ellagitannins, which are
hydrolyzable tannins. The pomegranate strip is rich in
comparable fixings and has the potential to reinforce
cells, according to previous studies. PoP is used to
create dyes. This dye, which is a high-tannin extract or
powder made from pomegranate peels, enhances the
lightness and washability of whatever dye it is used with.
When PoP is used as a dye, it produces soft yellows to
green yellows. PoP has avery low industry pricing. [t can
be added to a variety of goods, including jam, fresh and
concentrated fruit juice, biscuits, spaghetti, and cakes.

Pharmacological, Phytochemical, and Nutritional
and chemical composition

Throughout history, pomegranates have played
a significant role in various communities because of
their medical properties. Research on pomegranates

from ethnopharmacology is becoming more and more
connected. Aside from its use in art and religion, the
ethnopharmacological profiles of the entire plant and
its various parts—flowers, leaves, bark, juice, seeds,
and roots—are what have led to its demand and well-
known appeal over the millennia. According to
Ayurvedic medicine, pomegranates are "a pharmacy
unto themselves." In contrast to vermifuge and
anthelmintice effects, the roots and bark have
therapeutic qualities. The blossom buds are used to
cure ulcers, eyes, and throats; to lessen gum
inflammation; and to relieve the symptoms of
bronchitis, diarrhea, and dysentery.

Many other studies conducted over the years
have indicated that pomegranate extracts have avariety
of pharmacological properties. Despite the fact that the
fruit's edible parts, especially the arils, are valuable and
rich in nutrients and phenol, the non-edible peel
fractions contain even more valuable nutrients and
more potent biologically active constituents than the
edible arils, despite the fact that these parts are
regarded as waste. However, following juice
processing, the peel (outer thick skin or rind), which
makes up roughly 50% of the fruit weight, is typically
thrown away.

Phytochemistry and Nutritional Constituents of the
Pomegranate Peel

The peel of pomegranates makes up between 49
and 55 percent of the fruit weight, depending on the
cultivar. It has a lot of vitamins, minerals, organic acids,
dietary fiber, and phenolic components like flavonoids,
which include anthocyanins and flavonols, as well as
hydrolyzable tannins, which include gallo tannins and
ellagitannins, and condensed tannins, which include
proanthocyanidins. All of these substances have potent
anti-oxidant, antibacterial, antimutagenic, cardio-
protective, apoptotic, and antigenotoxic properties that
could help treat a number of serious illnesses. The
secondary chemicals responsible for the described
biological actions are found in significant levels in
various regions of the pomegranate tree.

PoPs are employed in many different types of
food on a daily basis because of their excellent
chemical and nutritional makeup. Carbohydrates make
up a large portion of PoP (59.60%), followed by moisture
(5.40%-5.95%), protein (4.90%-8.97%), ash (3.40%—
4.22%), fiber (16.30%-19.41%), and fat (0.85%-1.26).
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ETHNOMEDICINAL USES OF POMEGRANATE PEEL

Type Il diabetes- Diabetes may be the most common
metabolic disease that persists during pandemics
worldwide. Hyperglycemia, which can lead to problems
with the metabolism of carbohydrates, fats, and
macromolecules, is one of the symptoms of diabetes.
PoPs and seeds high in antioxidants have previously
demonstrated protection against diseases related to
aerophilous stress, including diabetes.

Alzheimer's disease

Alzheimer's disease may be an evolutionary
neurodegenerative condition, and as such, itis the most
comprehensive set of disorders characterized by a
decline in mental component capacities, behavior, and
memory in the elderly population. It affects people and
has grown to be a significant social and clinical burden
in less developed countries. It is acknowledged that
Alzheimer's is a complicated, multifaceted illness, and
there are no effective restorative experts to slow or stop
the infection's progression.

Oral cavities

PoP (pomegranate) is the first source of profit
since agricultural waste is tooth glue framed from PoP
waste, providing both ecological and financial
insurance. PoP is considered to be rural trash even
though it is a rich source of polyphenols, such as
penicillin, punicalagin, and ellagic corrosive. According
to reports, products made from pomegranates have a
number of health benefits, including antimicrobial
qualities.

There are several uses for pomegranates in the
area of dental health. Clinical studies have confirmed
that the force of this modern cancer prevention agent is

destroying the biochemical cause of tooth decay. PoP
extract shows promise as a therapy for oral thrush. As a
typical replacement, oral thrush is frequently utilized
due to its viability.

Conclusion

The incorporation of bioactive compounds from
the pomegranate peelinto products s, thus, foreseen to
lead to its profitable commodification. This scenario is
highly desirable as an economical and environmentally
friendly alternative, solving the current problem of fruit
peel waste management. Despite these benefits,
processing of the pomegranate peel using drying and
extraction techniques may change the chemical and
nutritional properties, and consequently alter the
biological strength of the processed pomegranate peel
products. To avoid the loss of these phytochemicals
and nutritional properties, many researchers have
found novel ways to optimise the drying and extraction
of these phytochemicals in pomegranate peel.
However, these processing techniques are energy-
intensive, have long drying and extraction times, and are
not all environmentally friendly; many of them are also
expensive. This leads to the agro-processing industry
being reluctant to adopt them as routine procedures in
the manufacture of various pomegranate products.
Such waste from industrial food processors can also be
changed into more valued resources if the recovery of
valuable peel-based chemical components is possible.
The advantage here is, thus, two-fold, as not only does
the fruit peel waste get converted into value-added
products, but also at the same time this practice.
Valorization of the pomegranate fruit peel will be of
great benefit to the economies of developing countries
where pomegranates are currently grown.
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