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ABSTRACT
Antioxidant property of methanolic fruit extract of the medicinal tree species, Carissa spinarum was evaluated by
studying the contents of total phenolics, tannins and flavonoids, free radical scavenging activity using 1,1-diphenyl-2picryl hydrozyl (DPPH), hydroxyl radical scavenging activity, reducing power activity, ABTS•+ assay and metal chelating
activity. The results of the study revealed that both the parts studied were found to have potent antioxidant activity
against DPPH, hydroxyl and ABTS•+ radicals with the IC50 value of 88.98 for methanolic fruit extract for DPPH radicals
and 849.70 for hydroxyl radicals. Therefore methanolic fruit extract of C. spinarum can be considered as a new potential
source of natural antioxidants for pharmaceutical industries.

Keywords:Carissa spinarum, free radical scavenging activity (DPPH), hydroxyl radical scavenging activity,
•+
reducing power activity, ABTS , metal chelating activity.
INTRODUCTION
Antioxidants, which scavenge active oxygen species (free radicals) are found in a variety of food stuffs and
are commonly referred to as scavengers. Many antioxidants are plant based and play an important role in
protecting plants against strong sunlight and live under severe oxygen stress and also in human health
[1-4]
care measures
. According to recent research, activated oxygen is thought to be a major factor in
ageing, hardening of the arteries, diabetes, cancer and tissue injury of skin. Indeed approximately 90% of
age related diseases are linked to activated oxygen.
Recently, there has been a considerable interest in finding natural antioxidant from plant materials to
replace synthetic ones. Natural antioxidant substances are presumed to be safe since they occur in plant
[5]
foods, and are seen as more desirable than their synthetic counter parts . Typical compounds that
[6-11]
exhibit antioxidative activity include vitamins, carotenoids, and phenolic compounds
. Exploration of
plant species for antioxidant property is most essential for human health care. From the ethnobotanical
survey made in the present study, it is known that the Irula tribal healers of Walayar valley area
prescribing the fruits of Carissa spinarum (Apocynaceae) for getting freshness. Therefore, in order to know
the antioxidant property of this species, fruits were attempted in the present study. It is the indigenous
species of southern India distributed in Walayar valley, the Western Ghats of Coimbatore district of Tamil
[12]
Nadu, and Anantapur, Chittur and Cuddapah districts of Andrpradesh . The leaves and fruits of these
plants are used for the treatment of antidiabetic and antiarthritic in the traditional medical practice of
[13]
tribal in Tamil Nadu and Andra Pradesh .
MATERIALS AND METHODS
Plant material
The ripened fruits of C. spinarum was collected in moist deciduous forests of Walayar valley, the Western
Ghats of Tamil Nadu, India.
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Preparation of extracts
The shade dried fruits of the study species were made into fine powder of 40 mesh size using the
pulvarizer separately. Hundred grams of the powder was filled in the filter paper and successively
[14]
extracted by using 500mL methanol in soxhlet extractor for 8 to 10 hours . Then the extract was filtered
through Whatman No. 1 filter paper to remove all undissolved matter, including cellular material and
other constituents that are insoluble in the extraction solvent.
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Determination of total phenolic and tannin contents
The total phenolic content was determined according to the method
[15]
described by Siddhuraju and Becker . Aliquots of each extract were
taken in test tubes and made up to the volume of 1 ml with distilled
water. Then 0.5 ml of folin-ciocalteu phenol reagent (1:1 with water)
and 2.5 ml of sodium carbonate solution (20%) were added
sequentially in each tube. Soon after vortexing the reaction mixture,
the test tubes were placed in dark for 40 min and the absorbance was
recorded at 725 nm against the reagent blank. The analysis was
performed in triplicate and the results were expressed as gallic acid
equivalents (GAE). Using the same extract the tannins were estimated
after treatment with polyvinyl polypyrrolidone (PVPP). Hundred mg of
PVPP was weighed in a 100×12 mm test tube and to this 1.0 ml of
distilled water and then 1.0 ml of tannin containing phenolic extract
were added. The content was vortexed and kept in the test tube at 4ºC
for 4 h. Then the sample was centrifuged (3000 rpm for 10 min at room
temperature) and the supernatant was collected. This supernatant has
only simple phenolics other than tannins (the tannins would have been
precipitated along with the PVPP). The phenolic content of the
supernatant was measured, as monitored above and expressed as the
content of non-tannin phenolics on dry matter. From the above results,
the tannin content of the sample was calculated as follows:
Tannin (%) = Total phenolics (%) - Non-tannin phenolics (%).
Estimation of total flavonoid content
The total flavonoid content of samples was determined by following
[16]
the modified colorimetric method of Zhishenet al. . 0.5 ml extract
was mixed with 2 ml of distilled water and subsequently with 0.15 ml
of 5% NaNO2 solution. After 6 min, 0.15 ml of 10% AlCl3 solution was
added and allowed to stand for 6 min, then 2 ml of 4% NaOH solution
was added to the mixture. Immediately distilled water was added to
bring the final volume to 5 ml, and then the mixture was thoroughly
mixed and allowed to stand for another 15 min. Absorbance of the
mixture was recorded at 510 nm versus prepared water blank. Rutin
was used as a standard compound for the quantification of total
flavonoid. All the values were expressed as milligram of rutin
equivalent (RE) per gram of extract.

incubation at room temperature for 5min, the absorbance at 536nm
was measured. The hydroxyl radical scavenging activities were
calculated similarly to that of DPPH radical scavenging activity.
Assay of Reducing Power
Reducing power assay was determined according to the method of
[19]
Yildirimet al. . Different concentrations of methanolic fruit extract of
the study species (100, 150, 200, 250 and 300 μg/mL) were mixed with
2.5mL of 200mM sodium potassium ferric cyanide and incubated at
500C for 20 min. After adding 2.5mL of 10% trichloro acetic acid, the
mixture was centrifuged at 3000rpm for 10min. The supernatant was
taken out and immediately mixed with 5mL of distilled water and
0.5mL of 1% ferric chloride. After incubation for 10min. the absorbance
was measured at 700nm. Higher absorbance of the reaction mixture
indicates reductive potential of the extract.
•+

Antioxidant activity by the ABTS assay
•+

The total antioxidant activity of the samples was measured by ABTS
[2,2-azino-bis-(3-ethylbenzothiazoline-6-sulphonic
acid)]
radical
[20]
cationdecolorization assay according to the method of Re et al. .
•+
•+
ABTS was produced by reacting 7mM ABTS aqueous solution with
2.4 mM potassium persulfate in the dark for 12–16 h at room
temperature. Prior to assay, this solution was diluted in ethanol (about
1:89 v/v) and equilibrated at 30°C to give an absorbance of 0.700 ±
0.02 at 734 nm. The stock solution of the sample extracts was diluted
such that after the introduction of 10 μl aliquots into the assay, which
have been produced between 20% and 80% inhibition of the blank
•+
absorbance. After the addition of 1 ml of diluted ABTS solution to 10
μl of sample or trolox standards (final concentration 0-15 μM) in
ethanol, absorbance was measured at 30°C exactly 30 min after the
initial mixing. Appropriate solvent blanks were also run in each assay.
Triplicate determinations were made at each dilution of the standard,
and the percentage inhibition was calculated from the blank
absorbance at 734 nm and then it was plotted as a function of trolox
concentration. The unit of total antioxidant activity (TAA) is defined as
the concentration of trolox having equivalent antioxidant activity
expressed as μmol/g sample extract on dry matter.
Metal chelating activity

DPPH radical scavenging activity
The 2, 2-diphenyl-picryl-1-picryl-hydrazyl radical (DPPH) scavenging
[17]
activity was measured according to the method of Blois . Methanolic
fruit extract of the samples at various concentrations (100, 150, 200,
250 and 300 μg/mL) was added separately to each 5mL of 0.1mM
methanolic solution of DPPH and allowed to stand for 20min.
Absorbance at 517nm using spectrophotometer was measured. BHT
was used as standard. The corresponding blank reading was also taken
and DPPH radical scavenging activity was calculated by using the
following formula:

The chelating activity of ferrous ions by methanolic fruit extracts of C.
[21]
spinarum was estimated by the method of Diniset al. . Briefly the
extract samples (250 μl) were added to a solution of 2 mmol/L FeCl 2
(0.05 ml). The reaction was initiated by the addition of 5 mmol/L
ferrozine (0.2 ml) and the mixture was shaken vigorously and left
standing at room temperature for 10 min. Absorbance of the solution
was then measured spectrophotometrically at 562 nm. The chelating
activity of the extracts was evaluated using EDTA as standard. The
results were expressed as mg EDTA equivalent/g extract.
Statistical analysis

DPPH radical scavenging activity (%) =
[Control OD-Sample OD/Control OD] ×100
IC50 value is the concentration of the sample required to scavenge 50%
+
DPPH free radical/OH radical which has been determined by using the
software SPSS v.16.

All analyses were carried out in triplicate and the data were reported
as mean ± SD. The data were subjected to one way analysis of variance
(ANOVA) and the significance of the difference between means was
determined by Duncan’s Multiple Range Test (P<0.05) using the
statistical software Inc., Tulsa, OK, USA.

Hydroxyl radical scavenging activity

RESULTS

Hydroxyl radical scavenging activity of methanolic fruit extract of
Carissa spinarum was determined by following the method of Zhao et
[18]
al. . Reaction mixture prepared for this experiment contained 500 μL
of FeSO4, 500μL of phenanthroline, 2.5mL of PO4 buffer (pH 7.8), 500μL
of H2O2 and respective concentrations of fruit samples at 650, 700,750,
800 and 850 μg/mL and the reaction was started by adding H 2O2. After

Total phenolic and tannin compounds
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The total phenolic content of methanolic fruit extracts of the study
species, C. spinarum is found to be 2256.26mg GAE/g extract
respectively in terms of gallic acid equivalent (Table 1). Similarly, the
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tannin content of the study species C. spinarum gave higher yield of
885.81mg GAE/g (Table 1).

Values within the same column not sharing common superscript letters (a-e)
differ significantly at p<0.05 by DMRT.

Table1: Content of total phenolics, tannins and flavonoids content in
methanolic fruit extract of C. spinarum.

Reducing power activity

Total phenolics
S. No. Sample
(mg GAE/g extract)
1.
Fruit
2256.26±10.74

Total tannin
(mg GAE/g extract)

Total flavonoids
(mg RE/g extract)

885.81±9.30

0.13±0.01

GAE-Gallic acid equivalent, RE-Rutin equivalent.

Total flavonoid compound
The total flavonoid content of methanolic fruit extract was determined
to be 0.13mg RE/g Rutin Equivalent/g extract (Table 1).
Free radical scavenging activity (DPPH method)
In the present study, the percentage of scavenging effect on the DPPH
radical was increased with the increase in the concentration of fruit
extract from 100 to 300μg/mL by showing the per cent inhibition from
53.16 at 100μg/mL to 89.15 at 300μg/mL for fruit extract (Table 2). The
IC50 value of fruit extract was 88.98 over the standard, BHT, 28.12.
From the results it is known that the species, C. spinarum possess
hydrogen donating capabilities and does scavenging free radicals.
Table 2: Free radical scavenging activity (DPPH method) of methanolic
fruit extract of C. spinarum.

Reducing power activity is based on the principle that substances
which has reduction potential, react with potassium ferric cyanide
+3
+2
(Fe ) to form potassium ferrous cyanide (Fe ), which then reacts with
ferric chloride to form ferrous complex that has an absorption
maximum at 700nm. Methanolic fruit extract of C. spinarum in which
the reducing power of the extract was increasing with the increase in
concentrations. The reducing power of methanolic fruit extract of C.
spinarum is comparable to that of standard, ascorbic acid (Table 4).
Table 4: Reducing power assay of methanolic fruit extract of C.
spinarum.
S.
No.

Sample/Standard
Concentration
(μg/ml)

1.
2.

Absorbance at 700nm

100

Methanolic fruit
extract
0.24e±0.09

Standard ascorbic
acid
0.48e±0.08

150

0.38d±0.06

0.59d±0.02

3.

200

0.47bc±0.08

0.63c±0.05

4.

250

0.48b±0.04

0.74b±0.05

5.

a

300

0.49 ±0.08

0.86a±0.03

•+

S. No.

ABTS cation radical scavenging activity

Fruit
Sampleconcentration(μg/ml)

Percentageactivity

IC50(μg/ml)

1.

100

53.16e± 0.40

88.98

2.

150

74.09d± 0.82

3.

200

84.82bc±0.49

4.

250

87.60b± 1.63

300

a

5.

Metal chelating activity

89.15 ± 0.65

IC50 for the standard BHT = 28.12.
Values are expressed as mean±SD (n=6).
Values within the same column not sharing common superscript letters (a-e)
differ significantly at p<0.05 by DMRT.

Hydroxyl radical scavenging activity
+

Table 3 shows the OH scavenging effects of fruit extract of C. spinarum
at different dose levels such as 650, 700, 750, 800 and 850μg/mL. Fruit
sample generally registered good hydroxyl radical scavenging activity
and it was concentration dependant. Among them, the methanol
+
extract of fruit showed the highest OH scavenging potential as the IC50
value, 849.30μg/mL. The ability of the C. spinarum extracts to quench
hydroxyl radicals seems to be appreciable and hence the extracts are
good scavengers of active oxygen species, thus reducing the rate of
chain reaction.
Table 3:Hydroxyl radical scavenging activity of methanolic fruit extract
of C. spinarum.
S. No.

Fruit
Sampleconcentration(μg/ml)

Percentageactivity
e

1.

650

18.20 ± 0.82

2.

700

22.02d± 0.49

3.

750

39.85bc± 0.65

4.

800

42.76b± 0.82

5.

850

48.85a± 0.33

The study for the species, C. spinarum reports that the methanolic fruit
extract of the species registered the highest total antioxidant activity,
2153.79μmol/g (Table 5) which indicates that the study species have
considerable radical scavenging activity.

IC50(μg/ml)
849.30

The chelating effect on ferrous ions by the methanolic fruit extract of
C. spinarum is presented in Table 5. The sample exhibited the ability to
chelate metal ions (158.80mg EDTA/g).
Table 5: ABTS and metal chelating activity of methanolic fruit extract of
C. spinarum.
S. No.

Sample

Total antioxidant activity
(μmol TE/g extract)

Metal chelating activity
(mg EDTA/ g extracts )

1.

Fruit

2153.79±2.34

158.80±2.01

Total antioxidant activity (μmol equivalent trolox performed by using ABTS·+
radical cation).

DISCUSSION
Total phenolic and tannin compounds
Phenolic compounds are known as powerful chain breaking
[22]
antioxidants
and they are very important plant constituents
[23]
because of their scavenging ability by their hydroxyl groups . These
compounds have an important role in stabilizing lipid oxidation and are
[24]
associated with antioxidant activity . The phenolic compounds may
contribute directly to antioxidative action. It was suggested that
polyphenolic compounds have inhibitory effects on mutagenesis and
carcinogenesis in humans, when ingested upto 1gm daily from a diet
[25]
rich in fruits and vegetables . The tannin containing remedies are
[26]
used as antioxidants
in addition to number of other therapeutic
uses.

IC50 for the standard BHT = 28.69.
Values are expressed as mean±SD (n=6).
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Total flavonoid compound
Flavonoids present in food of plant origin are also potential
[27,28]
antioxidants
. Most of the beneficial effects of flavonoids are
[29]
attributed to their antioxidant and chelating abilities . Studies have
[30]
shown that certain flavonoids exhibit hypoglycaemic effect also .

property. However, large scale in vivo studies are required to confirm
the scavenging property before going for commercialization.
Source of support – None.
Conflict of interest – Authors have no conflict of Interest.

Free radical scavenging activity (DPPH method)
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