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ABSTRACT

and Total phenolic content assays.

The aim of this research was to evaluate phytochemical profiles and total antioxidant activity of different fruits viz. Annona
reticulata, Vitis vinifera, Punica granatum, Citrus sinensis, Citrullus lanatus and Musa cavendishii. DPPH free radical scavenging
activity, reducing power assay, Total phenolic content, Flavonoid content and Tannin content were determined by
Spectrophotometric methods. Among six fruits Annona reticulata showed highest activity in all the assays compared to other fruits.
The fruit extract of Musa cavendishii was showed lowest activity in DPPH free radical scavenging activity, Reducing power capacity

Keywords: Antioxidant activity, DPPH, Phytochemicals, Reducing power.

INTRODUCTION

he term “Neutraceutical” derived from the words
“nutrition” and “pharmaceutical”, is a food or food
product that provides health and medical benefits,
including the prevention and treatment of diseases.'
Antioxidants of plant foods play important role in the
prevention of many diseases. Bioactive compounds such
as polyphenols, Flavonoids, vitamins and carotenoids
present in the fruits and vegetables are considered as
potential reactive oxygen species and free radical

scavengers.”*

Oxidation is one of the most important processes, which
produce free radicals in chemicals, foods and even in the
living systems. It is commonly accepted that, in a situation
of oxidative stress, reactive oxygen species, such as
superoxide, hydroxyl and peroxyl radicals are generated.
The reactive oxygen species play an important role
related to the degenerative or pathological processes of
various serious diseases such as cancer, aging,
Alzheimer’s disease cataracts, atherosclerosis and
inflammation.>”

Phytochemicals such as phenolic compounds present in
the fruits and vegetables are helpful in prevention of
many diseases.® Besides, phenolic compounds and
flavonoids are also widely distributed in plants which
have been reported to exert multiple biological effects,
including antioxidant, free radical scavenging abilities,
anti- inflammatory, anticarcinogenic etc.’

Thus the objectives of this study were to evaluate
phytochemical composition and neutraceutical properties
of methanolic extracts of different fruits.

MATERIALS AND METHODS
Plant materials

Samples of fresh ripe fruits were purchased from the local
market of Udupi, Karnataka state. The fruits comprised of
Annona reticulata (Custard apple), Citrullus lanatus
(Watermelon), Citrus sinensis (Sweet orange), Musa
cavendishii  (Chinese banana), Punica granatum
(Pomegranate), and Vitis vinifera (Red Grapes). The fruit
samples were authenticated by Dr. K.Gopalakrishna Bhat,
taxonomist, Dept. of Botany, Poornaprajna College,
Udupi, Karnataka.

Extraction procedure

Each Sample of fresh fruit was washed under running tap
water followed by washing with distilled water to remove
the surface debris. 100g of edible portions of the fruit
were weighed and minced using a kitchen blender. After
homogenization, it was extracted in methanol for 72
hours in dark at 37°C incubator shaker. After 3 days, the
whole extracts are filtered and then centrifuged to obtain
clear extract. The filtrate was concentrated in Rotary
vacuum evaporator. The resultant extract was lyophilized
to obtain dry powder. The yield of crude extracts were
noted and later preserved in a deep freezer (-20°C) for
further use.

Qualitative phytochemical screening

Phytochemical analysis was carried out for the extract as
per the standard methods.™

Test for carbohydrates

The extracts were dissolved individually in distilled water
and filtered.
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Benedict’s test

The filtrates were treated individually with 2 ml of
Benedict’s reagent and heated gently. Orange red
precipitate indicates the presence of reducing sugars.

Test for proteins
Xanthoproteic Test

The aqueous extracts were individually treated with few
drops of conc. Nitric acid. Formation of yellow colour
indicates the presence of proteins.

Biuret test

To the 2ml of the each extract few drops of 2% copper
sulfate solution was added and 1 ml of (95%) ethanol,
followed by excess KOH pellets. Formation of pink colour
indicates the presence of proteins.™

Test for amino acids
Ninhydrin Test

To the each extract, 1ml of ninhydrin reagent was added
and boiled for few minutes. Formation of blue colour
indicates the presence of amino acids.™?

Test for Saponins
Foam Test

0.1 gm of extract was shaken with 2 ml of water. If foam
produced persist while warming indicates the presence of
saponins.™

Test for cardiac glycosides
Keller — killani test

Each extracts were treated with 2ml of glacial acetic acid
and 2 drops of ferric chloride solution. The mixture was
then poured into another test tube containing 2 ml of
concentrated sulphuric acid. A brown ring at the
interphase indicates the presence of cardiac glycosides™.

Test for steroids

Each extracts were treated with 1ml of chloroform and
Iml of concentrated sulphuric acid. A reddish brown
colour produced in the lower chloroform layer indicates
the presence of steroids.”*

Test for flavonoids

Each extracts were treated with 0.5ml of ammonia
solution and 0.5 ml of concentrated sulphuric acid. A
yellow coloration observed indicates the presence of
flavonoids.™

Test for terpenoids
Salkowski’s test

Each extracts were treated with 1ml of chloroform and
2ml of concentrated sulphuric acid carefully added to
form a layer. A reddish brown coloration of the
interphase was formed indicates the presence of
terpenoids.
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Evaluation of in vitro antioxidant activity
DPPH radical scavenging activity

DPPH free radical scavenging assay is based on the
concept that a hydrogen donor is an antioxidant. DPPHe
is deep purple colour in the solution, which turn yellow
due to the presence of antioxidant in the sample.'® The
different concentrations of extract in methanol were
taken in a series of test tubes containing 3ml of 0.1mM
methanolic solution of DPPH. The tubes were shaken
vigorously and allowed to stand for 30min at room
temperature in dark. Absorbances of samples were
measured at 520nm against control. Ascorbic acid was
used as the standard control. All the tests were
performed in triplicates.

Free radical scavenging activity was expressed as
inhibition percentage and was calculated using the
following formula:

% Inhibition = (Control O.D — Sample 0.D) X 100
Control O.D

Total antioxidant capacity

This assay is based on the reduction of Mo (VI) to Mo (V)
by the sample analyte and the subsequent formation of
green phosphate/ Mo (V) complex at acidic pH."
Methanol extract is added into a series of eppendorf tube
containing methanol and mixed with 1ml of
Phosphomolybdenum reagent solution. The tubes were
incubated for 90min at 95°C in dry bath. The mixture was
cooled to room temperature and the absorbance was
read at 695nm against blank. The experiment was
conducted in triplicates and values are expressed as (Jg)
equivalents of ascorbic acid/mg of extract.

Reducing power assay

The reduction of ferric/ferricyanide complex to the
ferrous form is monitored by measuring the formation of
Pearl’s Prussian blue at 700nm."® Different concentrations
of methanol extracts were prepared in methanol solvent
and diverse with 2.5ml of 0.2M phosphate buffer and
2.5ml of freshly prepared 1% KsFe (CN) . This mixture was
incubated at 50°C for 20 min, 2.5ml of 10% TCA was
added and centrifuged at 3000rpm for 10min. 2.5ml of
the supernatant was assorted with 2.5ml of methanol and
0.5ml of 0.1% FeCls, and the absorbance was measured at
700nm. The experiment was conducted in triplicates and
the reducing power was expressed as (ug) equivalents of
ascorbic acid / mg of extract.

Bioactive compounds
Total phenolic content

The quantification of total phenolic compounds was
determined by spectrophotometer, using the Folin-
Ciocalteau reagent, according to the methodology
described by Singleton and Rossi (1965)."° 0.1 ml of
sample was made up to 0.25 ml with distilled water and
mixed with 0.25ml of Folin Ciocalteu's phenol reagent.
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After 3 min, 0.5 ml of 20% sodium carbonate solution was
added to the mixture and made up to 5 ml by adding
distilled water. The reaction mixture was kept in the dark
for 30 min, after which its absorbance were read at 760
nm. All the tests were performed in triplicates. The results
were expressed as (ug) equivalents of Ferulic acid /mg of
extract.

Flavonoid content

The quantification of total flavonoid compounds was
determined by spectrophotometer, according to the
methodology described Jia et al (1999).° 0.1 ml of the
sample is added into a test tube containing 0.4 ml of
distilled water. Then added 0.075ml of 5% sodium nitrite
solution and allowed to stand for 5 min. Added 0. 15 ml of
10% aluminium chloride, after 6 min 1 ml of 1.0 M sodium
hydroxide were added and the mixture were diluted with
another 2.275 ml of distilled water. The absorbance of
the mixture at 512nm was measured immediately. All the
tests were performed in triplicates. The flavonoid content
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was expressed as (ug) equivalents of catechin /mg of
sample.

Tannin content

The tannin content in sample was estimated by the
method of (Price and butler) 2! with slight modifications.
0.020ml of the sample is added into a test tube
containing 0.980 ml of distilled water. 0.5 ml of 1% K3 Fe
(CN) g and 0.1 ml of 1 % FeCl; were added and was made
up to 3 ml with distilled water. After 10 min the solutions
were measured spectrophotometrically at 720nm. All the
tests were performed in triplicates.

RESULTS AND DISCUSSION

Qualitative phytochemical analysis revealed that the
presence of carbohydrates, proteins, amino acids,
glycosides, steroids, terpenoids and Flavonoids in all the
fruit extracts. Analysis also revealed negative results for
Saponins in all the methanol fruit extracts. The results
were displayed in the Table 1.

Table 1: Qualitative phytochemical analysis of six methanol fruit extracts

Fruit Extracts

Tests Annona reticulata  Vitis vinifera ~ Punica granatum  Citrus sinensis G Musg .

lanatus cavendishii
Carbohydrates + + + + + +
Proteins + + * * * +
Amino acids + + + + + +
Saponins _ _ _ _ _ _

rdi

gl():/io(ii?j(;s ! ! * * * *
Steroids + + + + + +
Terpenoids + + + + + +
Flavonoids + + + + + +

DPPH radical scavenging activity

The free radical scavenging activity of six fruit extracts
were analyzed. All fruit extracts exhibited free radical
scavenging activity with ICsq values between 100ug/ml to
5mg /ml. DPPH free radical scavenging activity was found
to be highest in A. reticulata followed by V.vinifera,
P.granatum, C. sinensis, C.lanatus and M.cavendishii and
ICso values were 114pg/ml, 229ug/ml, 313ug/ml,
731pg/ml, 2.47mg/ml and 4.81mg/ml respectively. ICs
value for the standard Ascorbic acid was found to be
2.52ug/ml (Figure 1). Lower value of ICs, indicates higher
antioxidant activity. The antioxidant activity of the
substances was analyzed using the stable radical of DPPH,
measured as decolorizing effect following the trapping of
the impaired electrons of DPPH.?

Total antioxidant capacity

The total antioxidant activity was found to be highest in
A.reticulata followed by P.granatum, V.vinifera, C.lanatus,
M.cavendishii and C.sinensis and the values were

57.71ug/mg, 52.10ug/mg, 47.71pg/mg, 36.11ug/mg,
30.18ug/mg, and 22.96ug/mg of the extract respectively.
The total antioxidant activity was expressed as (ug)
equivalents of ascorbic acid/ mg of the extract. Results of
antioxidant capacity of the six fruit extract were
represented graphically in Figure 2. It is proved that most
of the antioxidant activity of plants is derived from
phenols.”® Structurally, phenols comprise an aromatic ring
bearing one or more hydroxyl substituent’s. The
antioxidant activity of this type of molecule is due to their
ability to scavenge free radicals, donate hydrogen atoms
or electrons or chelate metal cations.”

Reducing power assay

Figure 3 shows the reducing power capacity of six
common fruit extracts. Reducing power capacity of
different fruit extract was expressed as (ug) equivalents
of ascorbic acid/mg of the extract. In reducing power
assay the values were 26.09ug/mg, 19.03ug/mg,
14.31pg/mg, 3.04pg/mg, 2.28ug/mg and 1.3ug/mg of
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extract in A.reticulata followed by V.vinifera, P.granatum,
C.sinensis, C.lanatus and M.cavendishii respectively.
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Figure 1: DPPH radical scavenging activity of six common
fruit extracts in terms of ICsq values
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Figure 2: Total antioxidant activity of six common fruit
extracts.

Total phenolic content

Total Phenol contents were found to be highest in
A.reticulata followed by V.vinifera, P.granatum, C.sinensis
C.lanatus and M.cavendishii and values were 39.3ug,
33.08ug, 20.34pg, 10.8ug, 6.08ug and 2.76 pug/mg of the
extract respectively. The results of total phenolic content
of the extracts were displayed in Figure 4. It is previously
Known that the phenolic compounds acts as free radical
oxidation terminators and have been known to show
medicinal activity as well as for exhibiting physiological
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Figure 3: Reducing power capacity of six common fruit
extracts.
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Figure 4: Total phenolic contents of six common fruit
extracts

Flavonoid content

The values of total flavonoid content were 5.18ug/mg,
1.7ug/mg, 1.14pg/mg, 0.316ug/mg, 0.086ug/mg and
0.027ug/mg of the extract in V.vinifera followed by A.
reticulata, P.granatum, C.sinensis, M.cavendishii and
C.lanatus respectively. The results of total flavonoid
content of the extracts were displayed in Fig.5. Naturally
occurring polyphenolic compounds such as flavonoids,
ubiquitously found in plants.27 Some flavonoids can
behave as both antioxidants and prooxidants, depending
on concentration and the redox environment present.
Prooxidant activity of certain flavonoids, which acts as
antioxidants against free radicals are yet to be
demonstrated in the presence of some transition metal
such as Cu,+(Cuprous ion).?®
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Figure 5: Flavonoid contents of six common fruit extracts.
Tannin content

The results of total tannin content of the extracts were
represented graphically in Figure 6.

The tannin content was expressed as (ug) equivalents of
catechin / mg of extract. The tannin content was present
in all the fruit extracts and the values ranging between
0.2ug to 12ug /mg of the fruit extracts. Total Tannin
contents were found to be highest in A.reticulata
followed by V.inifera, P.granatum, M.cavendishii,
C.sinensis and C.lanatus and values were 11.83ug, 8.66ug,
7.81ug, 1.00ug, 0.66pg and 0.21ug per mg of the extracts
respectively.
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Figure 6: Tannin contents of six common fruit extracts
CONCLUSION

Among six common fruits, Annona reticulata exhibit
highest activity in all the assays compared to other fruits.
In DPPH assay, free radical scavenging activity was found
to be highest in Annona reticulata followed by Vitis
vinifera, Punica granatum, Citrus sinensis, Citrullus
lanatus and Musa cavendishii. The same order was seen
in Total phenolic content and reducing power assay of six
methanolic fruit extracts. Hence the study revealed that,
Annona reticulata is a super fruit compared to other five
fruits.
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