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ABSTRACT: The present study aimed to evaluate bioactive compounds
and total antioxidant activity of different fruits viz Phyllanthus emblica,
Limonia acidissima, Syzygium cumini, Artocarpus hirsutus, Carissa
congesta, Anacardium occidentale. Phytochemical study confirms the
presence of carbohydrates, proteins, amino acids, cardiac glycosides,
steroids, terpenoids and flavonoids in all the fruit extract. Ascorbic acid
was used as a standard antioxidant. The reducing power and total
antioxidant activity were high in Phyllanthus emblica and low in Carissa
congesta. In DPPH assay Phyllanthus emblica exhibited highest activity
whereas A.hirsutus showed lowest activity. Thus the study suggests that
Phyllanthus emblica fruit is a better source of natural antioxidant, which
might be helpful in preventing oxidative stress related damage

INTRODUCTION: Reactive oxygen species
(ROS) are chemically reactive molecules
containing oxygen ions and peroxides, which are
formed as a natural product of the normal
metabolism of oxygen and play important roles in
cell signaling and homeostasis 1.
Plant materials such as fruits, vegetables, leaves,
stem, barks, and roots are Potential sources of
antioxidant compounds 2. Phenolic compounds,
Flavanoids, flavanols and tannins are especially
common in fruits, leaves, stem and barks.
Antioxidants play an important role in inhibiting
and scavenging radicals, thus providing protection
against infections and degenerative diseases.
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They can either directly scavenge or prevent
generation of ROS 3. Antioxidant studies have
shown that increased consumption of fruits and
vegetables has been associated with protection
against various forms of cancer, a number of
chronic diseases, such as neoplasm, cardiovascular
diseases,
inflammation,
neurodegenerative
pathologies, cataracts, diabetes as well as the
ageing process 4-6. Fruits and vegetables are major
sources of dietary antioxidant such as vitamin C,
vitamin E (tocopherol), precursors of vitamin A
i.e., carotene, phenolic compounds 7. The present
study aimed to evaluate bioactive compounds and
total antioxidant activity of different wild fruits viz
Phyllanthus
emblica,
Limonia
acidissima,
Syzygium cumini, Artocarpus hirsutus, Carissa
congesta, Anacardium occidentale.
MATERIALS AND METHODS:
Plant materials:
Samples of fresh ripe fruits were collected from the
local forest of Udupi, and Kanakapura town of
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Ramanagar district, Karnataka, during the year
2013. The fruits comprised of Phyllanthus emblica,
Limonia acidissima, Syzygium cumini, Artocarpus
hirsutus,
Carissa
congesta,
Anacardium
occidentale. The fruit samples were authenticated
by the taxonomist, Dept of Botany, Poornaprajna
College, Udupi, Karnataka, India.
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 37oC 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 all the
fruit extracts as per the standard methods 8-12.
Bioactive compounds
Total phenolic content:
Total phenolic content was determined by the
method described by Singleton and Rossi13. 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. After 3 min, 0.5 ml of sodium
carbonate solution was added to the mixture and
made up to 5 ml by adding distilled water. The
reaction was kept in the dark for 30 min, after
which its absorbance were read at 760 nm. The
results were expressed as ug of Ferulic acid
equivalents/mg of extract.
Flavonoid content:
This was assayed as described by Jia et al 14. 0.1 ml
of the sample is added into a test tube containing
0.4 ml of distilled water. Then added 0. 075ml of
sodium nitrite solution and allowed to stand for 5
min. Added 0. 15 ml of aluminium chloride, after 6
min 1 ml of 1.0 M sodium hydroxide were added
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and the mixture were diluted with another 2.275 ml
of distilled water. The absorbance of the mixture at
512 nm was measured immediately. The flavonoid
content was expressed as ug catechin equivalents
/mg sample.
Tannin content:
The tannin content in sample was estimated by the
method of Price and butler15 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) 6 and 0.1 ml of 1 % FeCl3
were added and was made up to 3 ml with distilled
water. After 10 min the solutions were measured
spectrophotometrically at 720nm. The tannin
content was expressed as mg of catechin
equivalents/ mg of extract.
Evaluation of in vitro antioxidant activity
DPPH radical scavenging activity
DPPH free radical scavenging assay was measured
using the method of Wong et al.2006 16. 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 O.D) X 100
Control O.D

Total antioxidant capacity
The total antioxidant capacity was determined by
the method described by Prieto et al.17 with slight
modification. 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 95⁰C 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
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and values are expressed as equivalents of ascorbic
acid (μg) /mg of extract.
Reducing power assay
The reducing power of the extracts was evaluated
according to Oyaizu18. 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% K3Fe
(CN) 6. This mixture was incubated at 50oC 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% FeCl3, and the absorbance was measured at
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700nm. The experiment was conducted in
triplicates and the reducing power was expressed as
equivalents of ascorbic acid (μg) / mg of extract.
RESULTS AND DISCUSSION:
Qualitative phytochemical analysis revealed that all
the methanol fruit extracts showed the presence of
carbohydrates, proteins, amino acids, glycosides,
steroids, terpenoids and Flavonoids. Analysis also
revealed negative results for saponins in all the
methanol fruit extracts (Table 1). The presence of
these bioactive compounds in the fruit extracts
encourages antioxidant studies.

TABL 1: QUALITATIVE PHYTOCHEMICAL ANALYSIS OF WILD FRUIT EXTRACTS
FRUIT EXTRACTS
Tests
Phyllanthus
Limonia
Syzygium
Carissa
emblica
acidissima
cumini
congesta
Carbohydrates
+
+
+
+
Proteins
+
+
+
+
Amino acids
+
+
+
+
Saponins
_
_
_
_
Cardiac glycosides
+
+
+
+
Steroids
+
+
+
+
Terpenoids
+
+
+
+
Flavonoids
+
+
+
+

Total phenolic content
Total Phenol contents were found to be highest in
Phyllanthus emblica followed by Limonia
acidissima,
Syzygium
cumini,
Anacardium
occidentale, Carissa congesta and Artocarpus
hirsutus and values were 201.10ug, 68.12ug,
51.86ug, 43.3ug, 12.36ug and 7.86ug/mg of the
extract respectively. The results of total phenolic
content of the extracts were displayed in Fig.1.

Artocarpus
hirsutus
+
+
+
_
+
+
+
+

Anacardium
occidentale
+
+
+
_
+
+
+
+

interrupting chain oxidation reactions or by
chelating metals19-20.
Flavonoid content
The values of total flavonoid content were 16.73,
4.53, 3.39, 1.01, 0.64 and 0.28ug/mg of the extract
in Phyllanthus emblica followed by Limonia
acidissima,
Syzygium
cumini,
Anacardium
occidentale, Carissa congesta and Artocarpus
hirsutus respectively. The results of total flavonoid
content of the extracts were displayed in Fig.2.

FIG 1: TOTAL PHENOLIC CONTENTS OF SIX WILD
FRUIT EXTRACTS.

Many authors have described the potential
antioxidant properties of polyphenols. These
compounds act as antioxidants by donation of a
hydrogen atom, as an acceptor of free radicals, by

FIG 2: FLAVONOID CONTENTS OF SIX WILD FRUIT
EXTRACTS.

Tannin content:
The results of total tannin content of the extracts
were represented graphically in Fig.3. Tannin
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content were found to be highest in Phyllanthus
emblica followed by Anacardium occidentale,
Limonia acidissima, Syzygium cumini, Carissa
congesta and Artocarpus hirsutus and values were
16.82, 15.07, 14.16,12.31, 3.78 and 1.25ug/mg of
the extracts respectively. Tannins are an important
component of berry fruits. They comprise both
condensed non-hydrolysable tannins, known as
proanthocyanidins, and esters of gallic acid and
ellagic acid—defined as hydrolysable tannins 21-22.

FIG 3: TANNIN CONTENTS OF SIX WILD FRUIT
EXTRACTS

DPPH radical scavenging activity
In DPPH free radical scavenging activity, the
results are expressed as IC50 which is the amount
of antioxidant necessary to decrease the initial
DPPH concentration by 50%. DPPH free radical
scavenging activity was found to be highest in
Phyllanthus emblica followed by Limonia
acidissima,
Syzygium
cumini,
Anacardium
occidentale, Carissa congesta, Artocarpus hirsutus
and the values were 22.52ug/ml, 115.95ug/ml,
226.73ug/ml, 683.73ug/ml, 2.24 mg/ml and 2.65
mg/ml respectively.
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DPPH radical has a deep violet color in solution,
and it becomes pale yellow when neutralized,
which indicates the presence of antioxidant activity
in the sample 23. In DPPH assay the lower the IC50
the better it is able to scavenge the radicals,
particularly peroxy radicals which are the
propagators of the autoxidation of lipid molecules
and thereby break the free radical chain reaction24.
Total antioxidant capacity
The total antioxidant activity was expressed as (ug)
equivalents of ascorbic acid/ mg of the extract. The
total antioxidant activity was found to be highest in
Phyllanthus emblica followed by Anacardium
occidentale, Syzygium cumini, Limonia acidissima,
Artocarpus hirsutus and Carissa congesta and the
values
were
208.04ug/mg,
44.50ug/mg,
38.95ug/mg, 36.91ug/mg, 31.29ug/mg, and
30.52ug/mg of the extract respectively.
The results are displayed in the Fig.5.
Phosphomolybdenum method is based on the
reduction of Mo (VI) to Mo (V) by the sample
analyte and subsequent formation of green
phosphate/Mo (V) complex at acidic pH. Natural
antioxidants have some advantages over synthetic
ones in that they can be obtained easily, has lesser
side effects and cheaply available.
Antioxidant activity may be probably due to
phenolic compounds present in the extract. It had
been reported that the antioxidant activity of plant
extract is correlated with the amount of their
phenolic compounds 25.

IC50 value for the standard Ascorbic acid was
found to be 2.52ug/ml (Fig.4).

FIG 5: TOTAL ANTIOXIDANT ACTIVITY OF SIX WILD
FRUIT EXTRACT

FIG 4: DPPH RADICAL SCAVENGING ACTIVITY OF SIX
WILD FRUIT EXTRACTS IN TERMS OF IC50 VALUES

Reducing power assay
Reducing power capacity of different fruit extract
was expressed as (ug) equivalents of ascorbic
acid/mg of the extract. Reducing power capacity of
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fruit extracts were found to be highest in
Phyllanthus emblica followed by Syzygium cumini,
Anacardium occidentale, Limonia acidissima,
Artocarpus hirsutus and Carissa congesta and
values
were
318.01±2.168,
38.74±0.208,
35.87±0.179, 20.19 ±0.098, 8.05±0.078 and
5.95±0.190 respectively (Fig.6).
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