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ABSTRACT

The present study was undertaken to investigate the phytochemical profile and antioxidant activity
of pomegranate fruit peels. Qualitative and quantitative phytochemical analyses were made for various
solvent extracts of fruit peel of pomegranate and for antioxidant activity, ethanolic extract alone was used.
The preliminary phytochemical analysis revealed that higher number of secondary metabolites was found in
ethanolic extract of fruit peel than the other solvent extracts. The total phenolics and flavonoids contents of
ethanolic fruit peel extract was found to be 246.5 mg GAE/100g extract and 83.95 mg QE/100g extract
respectively. The ethanolic fruit peel extracts unveiled highest scavenging ability by quenching the DPPH free
radicals with the 1Cso value, 142.90pg/mL. The present study showed that the tested pomegranate peels
exhibited strong antioxidant activity. These results suggest that pomegranate fruit peel could be exploited as

a potential source of natural antioxidant agent.
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1. INTRODUCTION

Fruits are an important component of a
healthy diet. In the recent years, more attention has
been paid to the antioxidants contained in fruits.
Antioxidants in fruit have been reported to reduce
oxidative damage in our body (Halliwell, 2012). The
antioxidants are known to play an important role in
ameliorating oxidation process by quenching free
radicals, chelating metals and scavenging oxygen in
foods and biological systems (Anwar and Przybylski,
2012). In general, fruit skin contains a higher
concentration of antioxidant substances than the
flesh of the fruit (Awad et al, 2001). High fruit
intakes reduce the mortality and morbidity of
cardiovascular disease and some types of cancer
(Guo et al., 2003).

Pomegranate (Punica granatum L.) is
belongs to the family, Punicaceae has gained
popularity in recent years due to @ its
multifunctionality and nutritional benefit in the
human diet. It is rich in tannins and other
biochemicals, predominantly phenolics, which have
been reported to reduce disease risk (Martinez et al,
2006; Jaiswal et al, 2010). A paste of its green leaves
is applied on eyes in conjunctivitis and their juice is
given in dysentery. The bark of the roots and stem is
considered astringent and anthelmintic and specially
used against tape worm, the fruit juice is considered
cooling and refrigerant (Anil kumar, 1999).
Pomegranate fruit peel constitutes about 50% of the

total fruit weight (Al-Said et al, 2009), and it is often
discarded as waste. However, the fruit peel contains
higher amounts of polyphenol compounds than the
juice, and it possesses stronger biological activities
(Li et al, 2006; Hajimahmoodi et al, 2008; Gozlekci
etal, 2011). Therefore, the present study was aimed
at to elucidate the phytochemical contents and
antioxidant activity of various solvent extracts of
Pomegranate fruit peels.

2. MATERIALS AND METHODS
2.1. Collection of plant materials

The ripen fruit peel samples of Punica granatum was
collected at local market, Coimbatore. The peel of the
fruits was shade dried and powdered.

2.2. Extracts preparation

Powdered plant samples were extracted
using successive solvents viz, petroleum ether,
chloroform and ethanol by cold extraction
(20g/200ml). After extraction, the extracts were
filtered and evaporated under room temperature.
The yield of the fruit peel extracts was analysed by
following formula

. Amount of residue taken
Percentage yield =
Amount plant powder taken

2.3. Phytochemical analysis

The ethanolic extract was subjected to
preliminary phytochemical analysis as described by
Harborne (1998) and Trease and Evan (2002). The
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total phenolics and flavonoids content were
evaluated and expressed as gallic acid equivalents
(GAE) mg/100g (10 to 50pg/ml; R2=0.996)
(Siddhuraju and Becker, 2003) and rutin (RE)
mg/100g equivalents (10 to 200pg/ml; R2= 0.991)
(Zhishen et al, 1999) respectively.

2.4. DPPH radical scavenging activity

The ability of pomegranate fruit peel extract
to scavenge the 2,2-diphenyl-1-picrylhydrazyl
(DPPH*) radicals was assessed by using Blois (1958)
method with some modifications. 0.2mM solution of
DPPH* in methanol was prepared and 500uL of this
solution was added to different concentrations of the
extracts (50-300pg/mL). The mixture was shaken
vigorously and allowed to stand for 30min at room
temperature. Control was prepared as above but
without the sample extracts and methanol was used
for the baseline correction. Then changes in the
absorbance of the plant samples were measured at
517nm using spectrophotometer. A lower
absorbance value indicates the higher radical
scavenging activity. Results were compared with the
standard antioxidants (rutin, quercetin, BHA and
BHT). The ability of DPPH radical scavenging activity
was calculated by using the following formula:

DPPH:* scavenging effect (% of inhibition) = [(Ao-
A1)/Ao] X100

Where, Ay is the absorbance of the control, and A is
the absorbance of the extracts. The ICso (the
microgram of extract to scavenge 50% of the
radicals) value was calculated wusing linear

regression analysis. Lower ICso value indicates
greater antioxidant activity.

2.5. Statistical analysis

Analysis was carried out in triplicates and
mean+SD (Standard Deviation) using Duncan’s
Multiple Range Test (DMRT) (Duncan, 1955).
Statistical significance (p<0.05) were subjected to
one way analysis of variance (ANOVA) by using a
statistical Package for Social Science (SPSS) (Version
9, SPSS, Inc., Chicago, USA).

3. RESULTS
3.1. Percentage yield

Percentage yield of various solvent extracts
of pomegranate fruit peels are given in Table 1. The
chloroform and ethanol extracts showed higher
percentage yield (9.52 and 4.76%) than the
petroleum ether extract (2.15%).

Table 1. Percentage yield of various solvent
extracts of pomegranate fruit peels.

LTTHE I W2 VA
YICIU (7o)

Name of the

plant Peirt(l)ll:;lm Chloroform Ethanol
Punica
2.15 476 9.52
granatum
3.2. Phytochemical analysis
3.2.1. Preliminary phytochemical analysis
Table 2 shows the preliminary

phytochemical analysis of different solvent extracts
of pomegranate fruit peels. Among the three
extracts, the ethanol extract revealed the presence of
the major phytochemicals viz., glycosides, flavonoids,
phenols, saponins, steroids, tannins and terpenoids.

Table 2. Qualitative phytochemical analysis of
various solvent extracts of pomegranate fruit
peels.

S.N Phytochemical test Petroten Chlorofor Ethan

0. m ether m ol

1 Alkaloids et o
’ b) Meyer’s Test
2. Cardiac Glycosides

a) Keller killiani Test - ++ ++
Flavonodis

a) Shinoda Test

b) Lead Acetate Test +++ + +4++

Glycosides

a) Keller Kiliani Test -

b) Legal’s Test +

Phenols

5. %‘)Freeicchloride
est

6. Resins Test - +
Saponins
7. a)Frothing/Foam
Test
Steroids
8. a)Libermann-
Burchard’s Test
Tannins
a) Braember’s Test - - 4+
Terpenoids
Salkowski Test - ++ T4
TriterpenoidsSalko
wski Test - -

++ + ++

++ ++

9.

10.

11.

(-) - Not available; (+) - present; (++)-moderately present;
(+++) - highly present.

3.2.2. Quantitative phytochemical analysis

The total phenolics and flavonoids contents
of ethanolic extract of pomegranate fruit peels are
given in Table 3. The total phenolics content was
found to be 246.51+0.17mg GAE/100 g extract and
the flavonoids content was 83.95+0.60 mg RE/100g
extract.
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Table 3. Quantitative phytochemical analysis of
ethanolic extracts of pomegranate fruit peels.

Total
Name of the '{:ltai;i)\lée/zri(())l(l)cs flavonoids
Plant g €  (mgQE/100g
extract)
extract)
Punica 246.51+0.172 83.95+0.602
granatum

GAE - Gallic Acid Equivalent, QE - Quercetin Equivalent.

Values are performed in triplicates and represented as mean + SD
(standard deviation).

Mean values followed by different superscripts in a column are
significantly different (p<0.05).

3.2.3. DPPH radical scavenging activity

The data of DPPH radical scavenging activity
of pomegranate fruit peel ethanolic extracts is
exhibited in Table 4. The percentage inhibition of
DPPH radicals was increased with the increasing
concentration of extracts (50, 100, 150, 200, 250 and
300pg/ml). The ICsovalue of the pomegranate fruit
peel was determined to be 142.9pg/ml. The free
radical scavenging activity of the sample was
compared with that of the standard (natural and
synthetic) antioxidants.

Table 4. DPPH radical scavenging activity of
ethanolic extract of pomegranate fruit peels and
standard antioxidants.

Sample Standard

concent % of ..

ration Inhibition antioxidant  ICso (ng/ml)
(ug/ml) >

50 20.00+0.024 Rutin 42.07+0.00°
100 44.82+0.03¢ Quercetin 50.82+4.00¢
150 51.02+0.04b BHT 52.97+8.23d
200 63.48+0.02ab BHA 38.47+1.03a
250 74.61+0.104

300 84.92+0.12a

1Cso 142.90+0.45b

Values are performed in triplicates and represented as mean + SD
(standard deviation).

Mean values followed by different superscripts in a column are
significantly different (p<0.05).

BHT - ButylatedHydroxy toluene; BHA - ButylatedHydroxy Anisole

4, DISCUSSION

Interest in finding naturally occurring
antioxidants for use in foods or medicinal materials
to prevent free radical imbalance has increased
considerably over the past few year (Mahdavi and
Salunkhe, 1995). Use of synthetic antioxidants viz,
butylated hydroxyl anisole (BHA) and butylated
hydroxyl toluene (BHT) is restricted due to their
carcinogenicity (Mahavi and Salunkhe, 1995).
Therefore the need for identifying alternate, natural
and safe source of antioxidants (especially of plant

origin) has increased in recent years (Zainolet al
2003). The therapeutic benefits of secondary
metabolites of plant origin have been researched in
several recent studies (Nayak and Lexiey, 2010). For
this reason research has been focused on evaluating
the antioxidant properties of medicinal plants.

Phytochemical analysis of pomegranate fruit
peel extracts showed the presence of the antioxidant
compounds viz, total phenolics and total flavonoids.
Phenolic compounds have attracted much interest
recently because in vitro and in vivo studies suggest
that they have a variety of beneficial biological
properties like anti-inflammatory, antitumor and
antimicrobial activities (Mbaebae et al, 2012;
Meenakshi et al, 2012). Phenolic studies have
attributed that antioxidant properties are due to the
presence of phenols and flavonoids (Turkoglue et
al., 2007). Therefore, it is necessary to determine the
total amount of phenols and flavonoids in the fruit
peel extract taken for the study. Flavonoids are the
most diverse and wide spread group of natural
compounds are likely to be the most important
natural phenolics. They act as a primary oxidant or
free radical terminators. Antioxidant activity of
phenolic compounds is based is their ability to
donate hydrogen atom to free radicals.

The results of DPPH scavenging activity as in
this study indicated that the pomegranate fruit peel

was potentially active. The study suggested that
OIPSERSS SoelePS RS S My o mPe s
radical in order to remove odd electron which is
responsible for radical’s reactivity. The scavenging
ability of DPPH radical by the fruit peel extracts was
found to be appreciable which this implied that the
fruit peel extracts might be useful for treating radical

related pathological damages especially at higher
concentrations (Wang et al,, 1998).

5, CONCLUSION

In this study, a strong correlation between
antioxidant activities and their total phenols and
flavonoids was found in pomegranate fruit peel
extracts. Thus, the pomegranate fruit peels could
serve as potential source of natural antioxidants
against oxidative stress, which is associated with
neurodegenerative disease and biological damage in
living tissues. It can be concluded that the species
could serve as a natural source of antioxidants in the
food industry and with its other pharmacological
properties. Hence, further investigation is required
to isolate and elucidate the active principles, and
evaluate pharmacological properties using animal
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models before going for commercial production of
drugs by pharmaceutical industries.
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