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Pomegranate (Punica granatum L.), an edible fruit native to Persia that is cultivated
and consumed worldwide, including in Iran, has been esteemed throughout history
for its medicinal properties. Pomegranate leaves serve as a valuable source of
potentially beneficial bioactive compounds. This study aimed to explore the in vitro
antioxidant properties of the methanolic extract obtained from Pomegranate leaves
(Punica granatum L.) using the DPPH radical scavenging assay. The assessment of
antioxidant activity in Punica granatum L. leaves demonstrated that the methanolic
extract exhibited a promising IC50 value of 120.345 pg/ml, in comparison to the
reference standard ASA, which had an IC50 of 90.545 pg/ml in the DPPH assay.
These significant biological activities suggest that P. granatum leaves could
potentially serve as a source of active compounds with applications in the
pharmaceutical industry, contingent upon further in vivo experiments.

Keywords: Punica granatum. Antioxidant, 2,2-Diphenyl-1-picrylhydrazyl (DPPH), Plant

License.
extracts, Plant leaves

1. Introduction

Pomegranate (Punica granatum L.) is a prominent
commercial fruit crop extensively cultivated in various
regions, including parts of Asia, North Africa, the
Mediterranean, and the Middle East (1). Pomegranate fruits
find wide consumption, whether eaten fresh or processed
into juice, jams, syrup, and sauce. The edible part, known
as the aril, constitutes approximately 55-60% of the total
fruit weight, comprising roughly 75-85% juice and 15-25%
seeds (2). It's worth noting that commercial pomegranate
juice (PJ) boasts one of the highest antioxidant activities

when compared to other fruit juices, red wine, and green
tea (3). This can be attributed to its high polyphenol
content, primarily ellagitannins, with the major components
being punicalagins (3, 4). (Note that punicalagins naturally
exist in two reversible anomers, R and P, hence the plural
form) Additionally, pomegranates contain various
polyphenols like condensed tannins, anthocyanins, and
minor flavonoids (5). Recent research has highlighted the
remarkable antioxidant activity of extracts from different
parts of the pomegranate fruit, including the peel, juice, and
seeds (3, 6, 7). Pomegranate juice stands out with its
superior antioxidant capacity compared to other fruit juices
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and beverages (8). This heightened antioxidant potential is
attributed to its substantial phenolic compound content (3).
Pomegranates are known to contain a variety of phenolic
compounds, such as anthocyanins (3-glucosides and 3,5-
diglucosides of delphinidin, cyanidin, and pelargonidin),
ellagic acid, punicalin, punicalagin, pedunculagin, and
various flavanols (9). Pomegranate has gained recent
attention due to its nutritional and antioxidant properties.
Al-Maiman and Ahmad (2) conducted an analysis of the
physical and chemical changes during pomegranate fruit
maturation (10). Others have explored the chemical and
antioxidant properties of pomegranate cultivars cultivated
in the Mediterranean region of Turkey (11-14). It's
important to note that the composition of pomegranate fruit
is significantly influenced by factors such as the cultivar
type, growing region, climate, maturity, and agricultural
practices (11-14). Furthermore, numerous studies have
reported noteworthy variations in organic acids, phenolic
compounds, sugars, and water-soluble vitamin composition
of pomegranates across different years (2, 10, 13, 15-17).
These parameters are of particular importance for
consumers seeking to recognize and select more nutritious
fruits.

2. Methods and Materials

The methodology employed in this research involves a
series of structured steps to assess the antioxidant activities
of methanolic extracts from Punica granatum L.
(pomegranate) leaves. It begins with the collection and
preparation of the plant material, followed by the extraction
of bioactive compounds using methanol.

2.1. Plant Material

The Leaves of Punica granatum L. were collected from
the Jessore region in Bangladesh. The authenticity of the
plant leaves was verified at the Bangladesh National
Herbarium, Mirpur, Dhaka. The leaves were sun-dried for
several days and then oven-dried for 24 hours at a
controlled low temperature (not exceeding 40°C) to
facilitate grinding. The dried leaves were subsequently
ground into a coarse powder using a high-capacity grinding
machine.

2.2.  Extraction

A quantity of 300 grams of the powdered material was
placed in a clean amber-colored reagent bottle (2.5 liters)
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and soaked in 2.0 liters of methanol. The container, along
with its contents, was sealed with a bottle cap and left
undisturbed for 15 days, with occasional shaking and
stirring. The entire mixture was then filtered through a
fresh cotton plug and, finally, through a Whatman No.1
filter paper. The filtrate was allowed to evaporate at
ambient temperature until approximately 70% of the
solvent had evaporated.

2.3.  Solvent-Solvent Partitioning

Solvent-solvent partitioning was conducted following
the method initially designed by Kupchan and later
modified by Wagnen ((18)). The crude extract (5 grams)
was dissolved in 10% aqueous methanol.

2.4.  Antioxidant Test

DPPH Assay. The free radical scavenging activity was
assessed using DPPH (2,2-diphenyl-1-picrylhydrazyl)
assay (20,21=14,15). Ascorbic acid and tert-butyl-1-
hydroxytoluene were used as positive controls. A total of
20 milligrams of DPPH powder was weighed and dissolved
in methanol to prepare a DPPH solution with a
concentration of 20 pug/mL. The solution was placed in an
amber reagent bottle and stored in a lightproof container.
Approximately 2.0 mL of a methanol solution of the
sample (extract/control) at various concentrations (ranging
from 500 to 0.977 pg/mL) was mixed with 3.0 mL of a
DPPH methanol solution (20 pg/mL). After a 30-minute
incubation at room temperature in a dark place, the
absorbance was measured at 517 nm using a UV
spectrophotometer against methanol as a blank. The
inhibition of the DPPH free radical in percentage (1%) was
calculated as follows:

1%=(1-Asample/Ablank) x100 where, Ablank is the
absorbance of the control reaction (containing all reagents
except the test material). Extract concentration providing
50% inhibition (IC50) was calculated from the graph
plotted inhibition percentage against extract concentration.

3. Findings

The antioxidant activity of the aqueous crude extracts of
Punica granatum leaves was evaluated using the DPPH
method. The IC50 values, a measure of the antioxidant
potency, were determined for the methanol extract of
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pomegranate leaves and compared to Ascorbic Acid (ASA)
as a reference standard. The results indicated that the
methanol extract exhibited mild free radical scavenging
activity with an IC50 value of 120.345ug/ml. In contrast,
the reference standard Ascorbic Acid demonstrated a more
potent antioxidant activity with an IC50 value of
90.545pug/ml. These findings are presented in Figure 1 and
Figure 2.

Figure 1

DPPH free Radical scavenging activity curve for ascorbic acid
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Figure 2

DPPH free Radical scavenging activity curve of methanol extract

of Punica granatum leaves
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4. Discussion

The results of this study have unveiled significant
biological activities associated with the methanolic extract
of Punica granatum leaves, offering promising prospects
for potential applications in the pharmaceutical industry.
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While the antioxidant activity of these extracts has been
well-demonstrated, it is essential to acknowledge that their
utilization in a pharmaceutical context hinges on further in
vivo experiments. Oxidative stress, characterized by the
generation of substantial quantities of free radicals, reactive
oxygen species (ROS), and reactive nitrogen species
(RNS), is an early response to stress and has implications
for disease and aging in animals (19). To counteract ROS-
induced oxidative damage, organisms rely on their
antioxidative defense systems. However, the use of
synthetic antioxidants is limited due to concerns about
potential carcinogenicity (7), leading to the increasing
importance of natural antioxidants.

This study focused on investigating the antioxidant
activity using the DPPH assay in methanol extract (ME)
prepared from Punica granatum leaves. The principle of the
DPPH method is based on the interaction between
antioxidants and a stable free radical, 2,2-diphenyl-1-
picrylhydrazyl, causing a change in color as the radical is
converted to 2,2-diphenyl-1-picrylhydrazine. The extent of
discoloration serves as an indicator of the sample's
scavenging potential (20). When the IC50 value is lower, it
indicates higher scavenging ability. The results displayed in
Figure 1 and Figure 2 show the 1C50 determinations for the
extracts. Previous studies have suggested that the
antioxidant activity of pomegranate leaves is positively
correlated with the content of total phenolics and
flavonoids (21). Phenolic acids and flavonoids, common
natural antioxidants in fruits and vegetables, are also
present in pomegranate leaves. Reports have shown that
aqueous extracts of pomegranate leaves exhibit potent
radical scavenging capacity against reactive oxygen species
(18). Additionally, a radical scavenging antioxidant,
punicalagin, has been isolated from pomegranate fruit,
suggesting an electron-donor mechanism for its antioxidant
action (22). It is plausible that the antioxidant activity of
pomegranate leaves results from a combination of
phytochemicals, including phenolic acids and flavonoids,
which are recognized natural antioxidants. Previous
research has highlighted the dependence of pomegranate
leaf antioxidant activity on total phenolics, flavonoids, and
harvest time (18). It is worth noting that the antioxidant
activity of the extracts in this study exceeded that reported
by Kaneria et al. (23).

5. Conclusion
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The results of this study demonstrate that the methanol
extract of pomegranate leaves exhibits mild antioxidant
activity. This suggests that the methanolic extract, pending
further investigations into its potential health benefits for
experimental animals in in vivo studies, could serve as a
natural source of potent antioxidant compounds. Such
compounds might find application as natural additives in
the food and pharmaceutical industries. Moreover, it holds
promise for further exploration and development as
valuable nutraceuticals. However, additional research is
necessary to evaluate in vivo biological activities and
identify the specific phytochemicals responsible for the
observed antioxidant properties.

6. Limitations and Suggestions

While this study provides valuable insights into the
antioxidant potential of Punica granatum leaf extracts,
several limitations need to be considered. The study
primarily focused on in vitro antioxidant assays. To
establish the practical applicability of these findings, it is
crucial to conduct in vivo experiments on experimental
animals to determine the health benefits and potential side
effects. Although the overall antioxidant activity is
demonstrated, further research is needed to identify and
quantify the specific phytochemical compounds responsible
for these properties. To ensure safety and efficacy, it is
important to determine the optimal dosages for potential
use as nutraceuticals or pharmaceutical additives. The study
acknowledges variations in antioxidant activity based on
factors such as total phenolics, flavonoids, and harvest
time. Further investigations can delve into these variables

Health Nexus 1:1 (2023) 13-17

to optimize the extraction process. Addressing these
limitations and conducting additional research will provide
a more comprehensive understanding of the antioxidant
properties of Punica granatum leaf extracts and their
potential applications.
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