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ABSTRACT

The present was planned to evaluate the in vitro antioxidant activity of selected peel powers such as Annona sqaumosa, Actinidia deliciosa,

Cucumis melo and Mallus pumila using different in vitro assays including the scavenging activities of hydroxyl radical, hydrogen peroxide, Nitric oxide
and DPPH radical scavenging activities. The antioxidant activity of peels was compared with standard antioxidant rutin. The comparative study
resulted that the Mallus pumila showed better antioxidant activity against the hydroxyl radical, hydrogen peroxide, Nitric oxide and DPPH radicals. The
antioxidant activity of selected peels is due to its rich source of anthocyanins, carotenoids, tannins, flavanoids and phenols of fruit peels.
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INTRODUCTION

Herbs are the source of treatment options of various
ailments uncured by the existed therapies for the sake of mankind.
Thousands of plant species are available throughout the world with
phytoconstituents, which are the reasons of medicinal property [
Synthetic and natural antioxidants are available. Now a day interest is
going in the identification of new herbal antioxidants as substitutes to
the synthetic antioxidants, in order to avoid the un towards effects.
Among the natural ones, the fruits and vegetables occupied because of
high levels of antioxidant or secondary metabolites. Epidemiological
studies have indicated that frequent consumption of natural
antioxidants is associated with a lower risk of oxidative stress, which is
the major cause of many dysfunctions. In general terms, oxidative stress
is caused by the excessive generation of free radicals.

Free radicals are capable to reacts more fast might be due its
nature of containing one or more unpaired electrons acts by donating or
extracting the other molecules of carbohydrates, proteins, lipids and
nucleic acids etc [2I Hence, free radicals are termed as reactive oxygen
species (ROS). ROS are various forms of activated oxygen, which include
free radicals such as superoxide anion radicals (.02-) and hydroxyl
radicals (OH-), as well as non free radicals (H202) and singlet oxygen [3I.
The oxidation process that occur under the influence of atmospheric
oxygen or reactive oxygen species can be delayed or inhibited by
compounds called “Antioxidants”. Nutritonal supplements and
pharmaceutical products containing antioxidant active principles can
satisfy the need of exogenous antioxidants. Amongst the most important
exogenous antioxidants, vitamin E, vitamin C, B-carotene, vitamin E,
flavonoids, mineral Se are well Exogenous antioxidants can derive from
natural sources (vitamins, flavonoids, anthocyanins, some mineral
compounds), but can also be synthetic compounds, like butylhydroxy
anisole, butylhydroxytoluene, gallates, etc [4l.
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Among the selected plants parts, the fruit peels were also
showed presence of phytoconstituents which might show the beneficial
effects such as suger, protein, lipids, tannins, glycosides, vitamins and
some trace elements. These peels are also contains notable amount of
chlorophyll, carotene and anthocyanins. Hence, fruit peel has great
potential for development due to its significant action over many health
problems. Therefore it is to required extraction of its functional and
medicinal components, in order to increase its potential values [l
Research and development of fruit peel is still in the initial stage and
need to develop new component from fruit as nutrition and in treatment
major ailments. Hence the present study was planned to work on the
peels of Annona sqaumosa, Actinidia deliciosa, Cucumis melo and Mallus
pumila.

MATERIALS AND METHODS

Plant materials and preparation:

The ripened custard apple, kiwi, musk melon and apple were
obtained from local market. The peels were manually separated and
shade dried. The peels were grounded and passed through 40 mesh size.
The moisture content of peel powder was found to be 12%. The powder
was suspended in 2% gum acacia and used in the in vitro studies.

Hydroxyl radical scavenging activity:

Scavenging activity of hydroxyl radical was measured by the
method of Halliwell et al., 1989-16] Hydroxyl radicals were generated by a
Fenton reaction (Fe3*-ascorbate-EDTA-H:02 system), and the
scavenging capacity of the extract and standard towards the hydroxyl
radicals was measured by using deoxyribose degradation method. The
reaction mixture contained 2-deoxy-2-ribose (2.8 mM), phosphate
buffer (0.1 mM, pH 7.4), ferric chloride (20 puM), EDTA (ethylene
diamine tetra acetic acid) (100 pM), hydrogen peroxide (500 puM),
ascorbic acid (100 uM) and different concentrations of the test sample
and the final volume is 1 ml. The reaction mixture was then incubated
for 1 hour at 37 °C. After the incubation an aliquot of the reaction
mixture (0.8 ml) was added to 2.8% TCA (trichloro acetic acid) solution
(1.5 ml), followed by TBA (thiobarbituric acid) solution (1 ml of 1% in
50 mM sodium hydroxide) and sodium dodecyl sulphate (0.2ml). Then
the mixture was heated for colour development. The mixture is then
cooled and the absorbance was measured at 532nm against an
appropriate blank solution. All experiments were performed in
triplicates. The percentage of inhibition was expressing as
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% Inhibition = Ao— A1/ Ao X 100

Where Ao was the absorbance of the control without a sample, A1 is the
absorbance in the presence of the sample.

Hydrogen peroxide radical scavenging activity:

The hydrogen peroxide scavenging assay was carried out by
the method described by Ruch et al, 1989 [’ The principle of this
method is that there is a decrease in absorbance of H:0:(hydrogen
peroxide) upon oxidation of H202. A solution of 43 mM H:0: was
prepared in 0.1M phosphate buffer (Ph 7.4). The test sample at various
concentrations in 3.4mL phosphate buffer was added to 0.6mL of H20:
solution (43mM) and absorbance of the reaction mixture was recorded
at 230 nm. Sodium phosphate buffer without H202 the blank solution.

DPPH radical scavenging activity:

The potential AA of extracts, fractions and pure compounds
was determined on the basis of the scavenging activity of the stable 1, 1
-diphenyl-2-picrylhydrazyl (DPPH) free radical. Aliquots of 1ml of a
methanolic solution containing each pure compound were added to 3ml

of 0.004% MeOH solution of DPPH. Absorbance at 517 nm, against a
blank of methanol without DPPH, was determined after 30 min (UV,
Perkin-Elmer-Lambda 11 spectrophotometer) and the percent
inhibition activity was calculated 8. IC50 values denote the
concentration of sample required to scavenge 50% DPPH free radicals.
All tests were run in triplicate and averaged.

Nitric oxide radical scavenging activity:

Nitric oxide generated from sodium nitroprusside in aqueous
solution at physiological pH interacts with oxygen to produce nitrite
ions, which were measured by the Griess reaction [°l. The reaction
mixture (3 ml) containing sodium nitroprusside (10 mM) in phosphate
buffered saline (PBS) and IBPG and the reference compound in different
concentrations (20, 40, 60, 80 and 100 pg) were incubated for 150 min
at 25°C. After incubation 1.5ml of the Griess reagent (1%
sulphanilamide, 0.1% naphthyl ethylene diamine dihydrochloride in 2%
H3P04) was added. The absorbance of the formed chromophore was
measured at 546nm. The percentage inhibition was measured by
comparing absorbance values of control and test samples.

Table No. 1: Inhibitory concentration (IC50) values of selected fruit peels in in vitro antioxidant models

Method
APAS
Hydroxyl radical scavenging activity 50.24+0.76
Hydrogen peroxide radical scavenging activity 4.99+0.49
Nitric oxide radical scavenging activity 45.75+0.47
DPPH radical scavenging activity 127.92+0.56

IC50 (ng)
APAD APCM APMP Rutin
46.00+0.24 74.35+0.22 26.69+0.19 35.55+0.84
3.52+0.71 3.53+0.58 3.24+0.59 3.77+0.61
37.13+0.61 47.09+0.39 23.83+0.49 11.38+0.72
149.59+0.81 181.84+0.51 114.02+0.64 88.79+0.70
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Fig. 2: Effect of fruit peels and Rutin on hydrogen peroxide scavenging activity
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Fig. 3: Effect of fruit peels and Rutin on Nitric oxide radical scavenging activity
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Fig. 4: Effect of fruit peels and Rutin on DPPH radical scavenging activity

RESULTS AND DISCUSSION

The loss of balance between the generation of free radicals

and antioxidant enzymes in human body is a consequence is called as
oxidative stress [19. Several research supporting that the plant based
drugs were reported to cure chronic metabolic diseases acts by
protecting the body defense system and by acts against the free radicals
[11]- To act against the both enzymatic and nonenzymatic source of free
radicals, antioxidants need to protect organisms from inflammation
caused by excessive generation of ROS like superoxide, hydroxyl,
hydrogen peroxide and nitric oxide.
Oxidative stress was defined as the lack of balance between the
occurrence of reactive oxygen/nitrogen species and the organism’s
capacity to counteract their action by the antioxidative protection
systems.

The human body possesses defense mechanisms against free
radical-induced oxidative stress, which involve preventative
mechanisms, repair mechanisms, physical defense and antioxidant
defenses. Super oxide dismutase (SOD), Glutathione peroxidase (GPx),
Catalse (CAT) are some of the enzymatic antioxidant defenses. Ascorbic
acid (Vitamin C), o-tocopherol (Vitamin E), glutathione (GSH),
Carotenoids, Flavonoids etc are non enzymatic antioxidants.

Recently, peels are gaining more popularity due to its
phytoconstituents and wide range of biological activities comparing
with other parts of peels. The peels occupy almost 30% total weight of
the fruits and utilized as a by-products of fruits [12. The activity might be
due to the presence of phenolics compounds, carotenoids, vitamins, and
terpenoids. These compounds have potency to scavenging the free
radical in order to reduce the development of oxidative stress in many
chronic diseases [131. Hence the present investigation was designed to
evaluate the antioxidant activity of selected fruit peels such as Annona
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squamosa (APAS), Actinedia deliciosa (APAD), Cucumis melo (APCM) and
Mallus pumila (APMP).

The Hydroxyl radicals are interacts with the tissue lipids and
leads to peroxide reactions by abstracting the hydrogen atoms from the
membranes and involved in metabolic functions and lipid peroxidation
14 | The hydrogen donating capability of the plant extracts are able to
inhibit the hydroxyl radical formation by terminating the peroxide
reactions. These radicals interacts with macromolecules and damage the
normal functioning of carbohydrates, proteins, lipids and nucleic acid by
mutations and by the formation of lipid peroxidation [5! Hydroxyl
radical-scavenging activity of the selected fruit peel extracts was
investigated using the Fenton reaction mechanism. The activity of APMP
was found to be more among the selected fruit peel extracts in
scavenging hydroxyl radicals in a concentration dependent manner
(graph 1). The order of potency in scavenging the hydroxyl radical was
APMP>Rutin>APAD>APAS>APCM. The APMP showed significant
percent of inhibition when compared with standard rutin and other
peels.

The hydrogen peroxide radical are generally originated from
the hydrogen peroxide. The H:0:radical is not much toxic but the
product hydroxyl radical is toxic. The H202scavenging of the reported
plant extracts might be attributed to their phenolics and reported to
have electron donating capability there by it neutralizes the water
molecule. The activity of APMP was found to be more among the
selected fruit peel extracts and standard rutin in scavenging hydrogen
peroxide radical in a concentration-dependent manner (Fig. 2). The
order of potency in scavenging the hydrogen peroxide was APMP >
APAD > APCM > Rutin > APAS. The APMP showed significant percent of
inhibition when compared with standard rutin and other selected fruit
peel extracts.
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The product of nitrogen stress is nitric oxide radical and it is
unstable and it interacts with the oxygen and generates the both nitrate
and nitrite by the formation of NO2, N:04 It is easily react with
superoxide anion to form peroxynitrile, a potent oxidizing molecule 16!
It makes the production of tissue damage by the process id lipid
peroxidation by cellular damage and inflammation. The activity of APMP
was found to be more among the selected fruit peel extracts and
standard rutin in scavenging nitric oxide radical in a concentration-
dependent manner (Fig. 3). The order of potency in scavenging the
nitric oxide radical was Rutin > APMP > APAD > APAS > APCM. The
APMP showed significant percent of inhibition when compared with
standard rutin (table 1).

The DPPH is a exogenous free radical and the DPPH radical
scavenging activity works on the principle that conversion of blue
colored diphenylpicrylhydrazyl to yellow-colored diphenylpicryl
hydrazine. The phytochemicals with the hydrogen donating capability
showed significant DPPH radical ['7]. The activity of APMP was found to
be more among the selected fruit peel extracts and standard rutin in
scavenging DPPH radical. The extracts were capable of scavenging DPPH
radical in a concentration-dependent manner (Fig. 4). The order of
potency in scavenging the DPPH radical was Rutin > APMP > APAS >
APAD > APCM. The APMP showed significant percent of inhibition when
compared with standard rutin (table 1).

CONCLUSION

However the potential application of fruit peels in food
supplementation depends strongly on their chemical composition and
its antioxidant power. In the present study resulted that the selected
peels showed significant antioxidant activity against both exogenous
and endogenous free radicals in a concentration dependent manner.
Among all the selected peels the Mallus pumila showed better
antioxidant activity among selected peel powders. The study suggested
that the peels are not waste products to discard, it also one of the part
that might contains high levels of phytochemicals reported to possess
many pharmacological activities.
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