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Abstract

The oldest fruit is Pomegranate (Punica granatum L.)
which is endemic to the Mediterranean area and was
widely utilised in national traditional medicine. They are a
rich source of components with considerable biological
activity verified. Pomegranate peel, covering around 30 to
40 percent of its weight, is nonetheless regarded as bio-
logical waste. The purpose of this work was to assess the
potential of grenade extracts and to analyse the numerous
biological activities and their significance. At room tem-
perature each pomegranate peel was pulverised and ex-
tracted with ethanol, methanol and water for one hour.
Methanol extracts' antibacterial activity has been investi-
gated using a gram-positive and gram-negative approach.
The pomegranate extracts include a very strong reduction
power, high polyphenols and flavonoids. Pomegranate
peel extracts revealed anti-proliferative effects on entirely
distinct evaluated cell line proliferation. Pomegranate
peels were extracted in the production of cot sticks. In to-
tal, the pomegranate peel has been verified as a useful
source of bioactive substances to benefit numerous sec-
tors.

Keywords: Anti-bacterial activities; DPPH; Anti-
proliferative activity; Reduction of power; Polyphenols.

1 Introduction

Pomegranate is one of the most ancient and also en-
demic to the Mediterranean and has widely been em-
ployed in the folk medications of many nations. In India,
arils are utilised or made into juice as such. Instead, the ar-
ils are utilised to make different added value goods such as
concentrates, canned drinks, wine, jam and jelly. The latest
fresh juice preparation has a little amount of cellulose,
ascorbic acid and polyphenolic flavonoids. In addition, it
belongs to the fruit cluster which have the most beneficial
pharmacological effects, largely because of the extremely
high concentration of several bioactive substances [1,2].
As a source of added-value biologically active chemicals
for use in food matrices, Alexandre et al., for example, pro-
pose to extend inhibitor action and to reduce the risk of in-
fectious contamination [3]. In yoghurt samples, the addi-
tion of pomegranate peel extracts has effectively been
tested to boost the level of its antioxidant, enhance oxida-
tive stability and protect it from mycotoxigenic fungus in
meat products [4].

In recent years, there has been an accumulation of
studies on tumours and multi-doping bacteria, and scien-
tists gradually measure that they are specialised in natural
substances with probable health impacts. Such biomass
compounds, which are thought to be biological waste,
would be of great significance, mainly because huge quan-
tities of starting material would be easily accessible, whilst
at the same time improving the management of biological
waste. Nevertheless, pharmacology and the customer
preferences for natural products have led to accumulation
of interest within the U. Therefore, in recent years the val-
ue of natural antioxidants, especially those of plant origin,
has significantly grown (Chidambara Murthy and others
2002). The loss of quality and safety is typically a charge
for microbial activity, the main reason for a degradation in
the numbers of foods [7].
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There is a rising concern about infectious and spoilage
bacteria in food because of the spread of foodborne illness
outbreaks. There is now an increasing interest in employ-
ing natural medical medication ingredients, such as herbal
extracts and food preservation spices [8,9]. Plant extracts
have a distinctive taste and often have antibacterial prop-
erties as well. Many people who pomegranate the peel
think that the peel is garbage and disposes of the environ-
ment. Previous analysts to make the advantages of pome-
granate peel clear [10]. Botrus and other team members
claim that the peels are also the area where biologically ac-
tive chemicals are assembled for the manufacture of me-
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dicinal formulations. In addition, another investigator in
1998 had formulations of antifungals and antivirals com-
prised of grenade extract [11]. These compositions re-
stricted the spread of plant life and viruses, but could not
have a good effect on bacterial viability. Aerobic degrada-
tion of fat and oils in food is responsible for rancid smells
and flavours and ends up reducing the quality and safety of
organic processes owing to the creation of potentially
harmful secondary chemicals. Usually, pomegranate peel is
used as an associated animal feed once an industrial pro-
cedure. Given the strong nutritional qualities of pome-
granate peel [12], research indicate that pomegranate peel
feeding animals greatly enhances livestock nutrition and
improves their health [13]. Pomegranate peel, though,
might have an outstanding broader purpose.

This study examined the preparation of Punica gran-
atum peel, because they have a high level of biological pro-
cess and of nutritional quality, and their antimicrobial ac-
tivity is assessed against gram-positive and gram-negating
bacteria, DPPH Radical scavenging activity, anti-oxidant
properties of pomegranate peel extracts and determina

tion to reduce the number of pomegranate peel extracts.

Preparation of Powder from Punica granatum Peel

Firstly, in nearby regions, fresh pomegranate fruits
were obtained on the public market (to organise modern
extraction). With the aid of the Sharp Knife the fresh pom-
egranate peels have been separated and gathered and
dried with sun-dried or oven-dried at 33° C for one week.
The totally dried peels were ground in a plastic suitcase in
an electric grinder. The peel powder (25g) was removed at
2000 rpm with 100 mL of ethanol at room temperature for
1 hour using hotplates and magnetic agitator. The extract
was filtered with Whatman No.1 filter paper or filter paper
to remove the particles from a Buchner funnel. The residue
is extracted again with 50 ml of ethanol. The extracts were
collected and evaporated in a flash evaporator at a mini-
mum pressure of 40°C, recovering over 90% of the solvent.
It was further dried in a vacuum constant weight desicca-
tor (Figure 1). Further evaluations of their antibacterial,
antifungal, antioxidant activities were addressed to the
specimens.

A

ACTIVITY OF PUNICAGRANATUM PEEL POWDER:
Antibacterial Activity

In addition, several microbiological, agricultural and
other institutes have received the most important bacteri-
al cultures: Bacillus cereus, Bacillus coagulans, Bacillus sub-
tilis, Staphylococcus aureus, Escherichia Coli and Pseudo-
monas aeruginosa. The growing microbe is produced at
room temperature in enriched nutrient agar media. Each
strain was transmitted from 4 to 5°C keeping slants to 10
ml of nutrient broth and was grown overnight. One ml of
this cultivation was put to the nine ml broth and cultured
at 37°C for two days. After activity (1200 pg 5 min), the
bacterial cells were extracted, washed and suspended in
saline solution [14]. Ketone, methyl acetate, and water ex-
tracts of pomegranate peels were evaluated against sever-
al bacterial microorganisms for antibacterial efficacy.

Totally different quantities of unknown item were add-
ed to flasks containing 20 ml of liquified nutritional agar in
propylene glycol. In the case of control, propylene glycol
similar amount was added. Every single bacterial microbe
to be studied has injected one hundred L (about 103
CFU/mL) in the fibres below the shrinking environment

Figure 1: Preparation of Punica granatum Peel

[15]. The media were then spilled over in triplicate and in-
cubated into sterilised or decontaminated petri plates at
room temperature for 20 to 24 hours. In nutritional media
the colonies were then produced, incubation was counted
(Figure-2). The minimum inhibitory concentration (MIC),
the minimal concentration of the drug that may block en-
tire growth of the tested bacteria, has been established and
reported [16].

DPPH Radical Scavenging Activity:

Pomegranate peel with radical activity was examined
by Choi and other methods of high performance, 2-
diphenyl-1-picrylhydrazyl liquid chromatography (2000).
Appropriate number of extracts of pomegranate peel were
transferred to entirely distinct tubes in a 1:1 (i.e., equal)
quantitative ratio of methyl acetate to water to get good fi-
nal concentrations of 5, 10, 25 and 50 ppm. The quantita-
tive value of the methyl acetate was changed to 200 L. The
0.5 mM 2.2-diphenyl-1-picrylhydrazyl-methyl-acetate so-
lution (1 mL) and 100 mM Tris Hydrochloric acid tapes
(800 L) pH 7.4 were then incubated at room temperature
in the dark for 20 minutes. The reaction mixture was then
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analysed in a high-performance liquid chromatography
reverse stage. Colour measuring system consists of a High-
performance HP 1100 series Hewlett Packard Liquid
Chromatography model equipped with a Waters -
Bondapak TM, column C18 (300 to 4,6 mm 1.D). The appa-
ratus was employed as a 20 L sample loop during the in-
jection time [17]. The free radical-scavenging effects of

pomegranate peel minerals and butylates were examined
using a variable wavelength detector in HP 1100 series uti-
lising the maximum area of the 2.2-diphenyl-1-
picrylhydrazyl radical at 517 nm (Figure 3). The ensuing
calculation determined the radical-scavenging activity:
percentage of radical-scavenging activity = (1 - top space
or control area BHA/speak) = 100.
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Figure 2: Antibacterial activity of Punica granatum Peel
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Figure 3: DPPH Radical Scavenging activity Punica granatum Peel

Determination of Reducing Power:

The reduction in the evaluation samples was deter-
mined using the usual approach. Punica granatum peel
powder can be extracted to determine power reduction. In

general, in one cubic centimetre of methanol, the following
different concentrations of pomegranate peel extracts (the
levels 50.100, 200 and 400 ppm) were combined with 2.5
mL common phosphate tampons (0.2 M, pH 6.6) and 2.5
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mL of one Chronicles potassium ferricyanide, in a 10 mL
test tube [19]. The blends were incubated at 50 °C for 20
minutes. At the very top of the incubation, 2.5 mL of ten
percent trichloroacetic acid was added and centrifuged for
five minutes at 5000 revolutions. The upper layers (2.5
mL) were blended together with 0.5 cubic centimetres, 0.5
mlL, ferric chloride and absorption at 700 nm [20]. The

power reduction experiments were performed three times.

An increase in reaction absorption reflected the reduction
in power of the varied sample values (Figure-4)
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Figure 4: Reducing Power of Punica granatum Peel

Determination of Total Polyphenols Content:

The Folin-Ciocalteu test was the best technique of
identifying total polyphenol levels with minor adjustments
[21] (Singleton et al., 1999). This test was used to analyse
the total polyphenol content from sample extraction. Dis-
solved into one ml of dissolved water, 0.1 mg Pomegranate
peel powder extract. In 500 puL sample were then added 5
ml of ten percent Folin-Ciocalteu reagent and 4.5 ml of so-
dium carbonate solution (7.5 percent w/v). The final reso-
lution preparation was twice agitated in the dark and the
absorption was measured at p = 765 nm (Figure 5). Tripli-
cate analyses were conducted, which resulted in a concen-
tration of total polyphenols as gallic acid equivalents
(GAEs)/100 g of grenadine extract [22].

Pomegranate fruit

= @ ®
G Polyphenolic & ®
: : 7 compounds ® ®
- Antimicrobial
Peel Extract Activity

Figure 5: Total Phenolic Content of Punica granatum Peel

Antiproliferative Effects:

Selection of selective crops from the vitro studies
were tested and confirmed in the vitro studies: the anti-
proliferative effects of ethanol corkscrew of the Punica
granatum peels on WI-38 (normal human fibroblasts),
Hela (cervical carcinoma), SW620 (colorectal carcinoma,
metastatic), MCF-7 (breast animal tissue carcinoma, meta-

static) and CFPAC-1 (pancreatic carcinoma derived from
pathological treatments of the liver).

Previous analyses documenting the most effective in-
fluence of grenade peel on cell lines of growth provided
strong explanations for investigating antiproliferative ac-
tivity [24,25]. In all in-vitro experiments, anti-proliferative
effects were found. Ethyl alcohol extract of pomegranate
peels was shown in these investigations Additionally, the
repressive effects of IC50 varied between zero.162 and
0.303 mg/mL on the growth of MCF-7 cancer cells.

In agreement with the results reported by Nazeam et
al., whenever IC50 is used, there were zero.249, 0.285 and
0.179 mg/mL for liquid, fifty nothing methanolic, and
100% methanol fractions of pomegranate husk, severally
[26.27]. The repressive concentrations of Pomegranate
peel extracts analysed for cervical malignant neoplastic
disease (HelLa) range from zero.141 to 0.212 mg/mlL,
which is likely to be correlative with ellagic acid in the lit-
erature wherever pomegranate ellagic acid has a promis-
ing repressive effect on the expansion of cervical malig-
nant' human diseases. Although Pomegranate peel extracts
analysed have shown antiproliferative activity on totally
distinct examined cell lines, more tests necessary to clarify
the molecular processes behind the antiproliferative activ-
ity identified (Figure 6).

Cod Stick Preparation:

Five days of ready and explicitly kept cod fillets, chang-
ing the water every day. On the sixth day cabbage fillets
were rinsed for roughly half an hour to get rid of more
than water molecules, and the skin was also removed.
Then fillets (about 67 w/w and a simple proportion of
w/w of sodium chloride) were cut in approximately 12
grams of sticks [32,33]. There were two mixes prepared:
no-active (non-active) mixture and active. Non-active mix
including 1:1 magnitude breading with fish seasonings and
potato flakes and active mixture ready with 1:1 magnitude
Pinegrove peel powder and non-active mixture(Figure-7).
Four different samples were ready (i.e., Con, A, B and C).
The sample control (Ctrl) was obtained as follows: when it
was dipped in a very high water and milk resolution (1:1),
the sample was breaded in the no-active mix twice after
the passage. This sample had then been handing compact-
ed, padded above a food receptor and packed into air using
a high-barrier film bag (Nylon/Polyethylene multilayer
film) with 150 um thickness, delivered by the study, pom-
egranate peel by products was included in the cod stick
breading so that the end product quality could be im-
proved from the nutritional standpoint (Figure 8). The
pomegranate powdered cod sticks were analysed and val-
idated by the analysis of phenolic components, flavonoid
concentration and antioxidant activity. The microbiologi-
cal growth overcame peel powder throughout cold storage
although its sensory qualities were not adversely sterilised.
In the fresh food business, the use of pomegranate peel can,
finally, be a sustainable approach to decrease the envi-
ronmental effect and expense of the disposal of by-
products with significant advantages to product quality
and time.
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Figure 6: Antiproliferative Effects of Punica granatum Peel
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Figure 7: Cod Sticks Preparation
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Figure 8: Nutritional Properties of Pomegranate (Punica granatum L.)

4 Conclusions

The grenade peels have large qualities and various
activities in comparison with seeds, fruits, leaves etc., and
are commonly employed in all industrial applications in-
cluding nutrition industries. Pomegranate peel ethanol ex-

traction shows a promising antimicrobial activity against
grammatically and grammatically-negative bacteria, DPPH
Radical activity of scavenging, antioxidant properties of
pomegranate peel extracts, power reduction, anti-
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proliferation effects identifying total polyphenolic contents
and mainly pomegranate peel are used to help identify an-
tiproliferative effect. The aforesaid results contribute
much to the acquisition of the understanding of grenade
peels, either as a source of small molecules for biological
use or in various sectors.
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