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Plants have been widely used throughout the world for their beneficial
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medicinal benefits. Passiflora edulis (passion fruit) belongs to the
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genus Passiflora, is widely distributed in sub-tropical and tropical
regions around the world. The present study was evaluated to assess
the antioxidant activities of Passiflora edulis leaves using three
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solvents – hexane, methanol and Aqueous. The antioxidant potential of
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Passiflora edulis leaves was determined by DPPH, ABTS and FRAP
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assay. Qualitative analysis of Passiflora edulis leaves confirms the
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presence of phytochemicals like steroids, alkaloids, flavonoids,
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tannins, polyphenols and terpenoids. The extracts of Passiflora edulis

India.

showed potent antioxidant activity in which methanol extract showed
better radical scavenging activity with IC50 values of 26.23µg/mL DPPH assay and
20.27µg/mL for ABTS assay. Methanol extract of Passiflora edulis leaves has the highest
FRAP value of 711.01µm/g indicating strongest antioxidant activity. Passiflora edulis can be
considered as a potential source of natural antioxidant.
KEYWORDS: Passiflora edulis, phytochemicals, antioxidant, methanol.
INTRODUCTION
Developed and developing nations of the world used medicinal plants as source of drugs or
herbal extracts for various chemotherapeutic purposes.[1] Passiflora edulis (passion fruit)
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belongs to the genus Passiflora, comprising about 500 species distributed in sub-tropical and
tropical regions around the world. It is grown mostly as vine with a shallow root system, a
vigorous climber. The leaves are evergreen and alternate 3 lobed leaves when matured. The
vine grows to a length of15-20 feet and the life cycle seems to be short in 5-7 years.[2]
Alkaloids, phenols, glycosyl flavonoids and cyanogenic compounds are known in genus.
Tannins are present in leaves, saponins were present in leaves and stem.[3] The pulp of the
fruit is stimulant and tonic, fruit has anti carcinogenic effect.[4,

5]

Identified constituent in

plant includes glycosides[6] passiflorine[7] and Harman alkaloids.[8] Recent studies have
demonstrated that polyphenols possess antioxidant properties, its role in the prevention of
pathophysiological

processes

associated

with

oxidative

stress,

such

as

cancer,

neurodegenerative and cardiovascular diseases. Polyphenols may act as antioxidants by
scavenging reactive oxygen and nitrogen species and chelating redox-active transition metal
ions in vitro.[9,10]
In Nagaland fresh leaves of Passilfora edulis is boiled in little amount of water and extract is
drunk for the treatment of dysentery and hypertension.[11] The pigments present in the purple
fruit juice are mostly carotenoids, among which β-carotene predominates.[12] The leaves of
Passiflora edulis has been used traditionally by American countries to treat anxiety and
nervousness, rich in polyphenols correlating its antioxidant activity.[13] The present study was
undertaken to investigate presence of phyto-constituents and antioxidant activity of the
extracts of Passiflora edulis leaves. The study would be helpful in development of P. edulis
as a phyto pharmaceuticals. Antioxidant compounds, such as flavonoids can help in
protection against various diseases in which the oxidative species are involved.
MATERIALS AND METHODS
Collection of Plant material
The leaf of Passiflora edulis was collected from Ukhrul district, Manipur. The leaves were
shade dried for 15 days, when dried properly the leaves were powdered using a mixer. The
powdered plant was reduced to size with sieve. The reduced size fine powdered was packed
in airtight container to avoid the effect of humidity and stored at room temperature for further
use.
Extraction of the powdered Passiflora edulis leaf plant: The samples were extracted using
hexane, methanol and aqueous. The powdered leaves (100 g) was weighed and soaked in 300
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ml of hexane, methanol and distilled water in a conical flask separately. The conical flask
containing the powdered leaves and solvent was shaken vigorously, corked and left to stand
for 72 hrs. at room temperature. After 72 hrs the leaf extract was filtered using Whatmann no.
1 filter paper and filtrate was evaporated to dryness in petri dish. (Trease and Evans, 1997).
The extracts was used for phytochemical screening and analysis of antioxidant potential.
Preliminary phytochemical screening
The extracts of Passiflora edulis were subjected to preliminary phytochemical analysis in
order to detect the presence of phyto-constituents. The screening of phytochemical analysis
was performed as described by Evans, 2002; Yusuf et al., 2014.[14,15]
DPPH radical scavenging assay
The method described by Oyedemi et al (2011)[16] was used to determine DPPH scavenging
activity of the plant extract. The solution of 0.135mM DPPH was prepared in methanol.
Different concentration of extract (0.1ml) was mixed with 1.9ml of DPPH solution. The
reaction mixture was vortexed thoroughly and left in the dark are room temperature for 30
min. The absorbance of the mixture was measured at 517 nm. Ascorbic acid was used as the
reference drug. The ability of plant extract to scavenge DPPH radical was calculated from the
following formula.
% DPPH inhibition= [(Abs control – Abs test)/ (Abs control)] x100
Where Abs

control

is the absorbance of DPPH radical + solvents, Abs test is the absorbance of

DPPH radical + sample extract / standard.
ABTS radical scavenging assay
A stock solution of ABTS radical cation was prepared by dissolving ABTS (7 mM, 25 mL in
deionized water) with potassium persulfate (K2S2O8) (140 mM, 440 μL). The mixture was
left to stand in the dark at room temperature for 15-16 h (the time required for formation of
the radical) before use. For the evaluation of ABTS radical scavenging activity, the working
solution was prepared by the previous solution and diluting it in ethanol to obtain the
absorbency of 0.700 ± 0.02 at 734 nm. The solvent extracts and purified compounds (0.1 mL)
at different concentrations were mixed with the ABTS working solution (1.9 mL) and the
reaction mixture was allowed to stand at Room temperature for 20 min, then the absorbance
was measured by using a UV-visible spectrophotometer at 734 nm. The radical scavenging
activity is given as ABTS radical scavenging effect that is calculated by equation.
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ABTS radical scavenging effect (%) = [(A0-A1)/A0] × 100
Where AO is the absorbance of ABTS radical + solvents, A1 is the absorbance of ABTS
radical + sample extract / standard.
Ferric Ion Reducing Antioxidant Power (FRAP Assay)
FRAP assay was performed according to the methods of Rabeta et al., 2013[17] with slight
modification. An amount of 200μl extracted samples were mixed with 3 mL FRAP reagent in
test tubes and undergoes vortex. Blank samples were prepared for both methanol and
deionized water extracted samples. Both samples and blank were incubated in water bath for
30 minutes at 37oC and the absorbance of the samples was determined against blank at 593
nm. Series of stock solution at 200, 400, 800, 1200 and 1600μ M were prepared using
aqueous solution of FeSO4.7H2O as standard curve. The values obtained were expressed as
μM of ferrous equivalent Fe (II) per gram of freeze dried sample.
RESULTS
Preliminary phytochemical screening of Passiflora edulis shows the presence of steroids,
alkaloids, flavonoids, Tannins, polyphenols and terpenoids.
DPPH and ABTS free radical scavenging activities
The results of DPPH and ABTS scavenging activities in three different extracts of Passiflora
edulis leaves is shown in table 1. The scavenging activities of the Passiflora edulis leaves
extracts were compared to IC50 of ascorbic acid as standard. The lower the IC50 value the
higher the antioxidant activity. The Hexane and methanol extract showed very strong
antioxidant activity. The aqueous extract of Passiflora edulisalso showed strong antioxidant
capacity with IC50 values of 51.13µg/mL in 50% of DPPH radical and 93.25µg/mL in 50% of
ABTS radical. The IC50 values of ascorbic acid was 8.25µg/mL in 50% of DPPH radical and
11.05µg/mL in 50% of ABTS radical. The present study indicates that the methanol extract
of Passiflora edulis leaves showed better radical scavenging activity with IC50 values of
26.23µg/mL in 50% of DPPH radical and 20.27µg/mL in 50% of ABTS radical. Fig.1 and
fig.2 shows the percentage of DPPH and ABTS inhibition scavenging proportional to the
concentration of each extract.
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Table 1: Antioxidant activity of Passiflora edulis (IC50 value).
Extracts
Hexane
Methanol
Aqueous
Ascorbic acid

Antioxidant activities
IC50of DPPH (µg/mL) IC50 of ABTS (µg/mL)
48.34
41.43
26.23
20.27
51.13
93.25
8.25
11.05

Fig 1: Percentage of DPPH inhibition.

Fig 2: Percentage of ABTS inhibition.
Ferric reducing antioxidant power (FRAP) assay
The result indicates that the FRAP values were higher in methanol extracted samples
compared to hexane and aqueous extraction as shown in table 2. Methanol extract of
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Passiflora edulis leaves has the highest FRAP value of 711.01µm/g. The FRAP values in
hexane extract of Passiflora edulis was 195.28µm/g and in aqueous extract was 628.14µm/g.
It can be concluded that methanol extraction of Passiflora edulis leaves has higher
antioxidants potential.
Table 2: Antioxidant activity of Passiflora edulis (FRAP).
Extracts
Hexane
Methanol
Aqueous

FRAP value (µm/g)
195.28
711.01
628.14

DISCUSSIONS
DPPH and ABTS are stable free radicals and their colors show characteristics absorption at
wavelength 516 nm and 734 nm respectively. The color would change when the free radicals
were scavenged by antioxidant.[18] IC50 value indicates the concentration of the sample that
can inhibit 50% of DPPH, 50% of ABTS free radicals. The lowest IC50 means the highest
antioxidant capacity. The IC50 were categorized as, with IC50 < 50µg/mL is very strong
antioxidant, IC50 of 50-100µg/ml is strong antioxidant, IC50 of 101-150µg/mL as medium
antioxidant while IC50> 150µg/mL is weak antioxidant.[19]
The ethanolic extract of Passiflora edulis showed antioxidant activity (EC50: 0.096mg/mL) at
the concentration of 0.1mg/mL.[20] The petroleum ether and chloroform extracts of Passiflora
edulis of leaf showed antioxidant activity with IC50 of 58.88µg/mL and 56.85µg/mL, showing
strong antioxidant capacity.[1] A concentration of 1100µg/mL of Passiflora edulis aqueous
extract was able to scavenge 50% of DPPH radical.[21] Leaves of passion fruit have higher
antioxidant potential than the pulp. The methanolic extract of Passiflora edulis were able to
scavenge 50% of ABTS radical at 19.2µmol TE g-1.[22,1]
Hydroalcoholic extracts of Passiflora edulis obtained by maceration in a lower drug / solvent
ratio of 1:8 were able to significantly (IC50 value 84.23µg/mL) reduce in-vitro DPPH[23]
implying strong antioxidant activity. Studies have also reported the antioxidant potential of
ethanolic extracts of Passiflora edulis with IC50 of 875µg/mL for DPPH assay.[24]
The aqueous extract of Passiflora edulis leaves showed FRAP values of205.7 ± 4.12µmol TE
g-1 exhibiting high antioxidant potential (Juliana et al., 2013)]. The antioxidant potential of
P.edulis extract showed highest ferric reducing ability (1.89µmol TE g-1) by maceration
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method.[23] Higher FRAP values gives higher antioxidant capacity because FRAP value is
based on reducing ferric ion, where antioxidants are the reducing agents. Antioxidants are
compounds capable of donating electron or hydrogen ion for reduction.[25]
CONCLUSION
The present study indicates the leaf extracts of Passiflora edulis has profound antioxidant
activity. The different leaf extracts of Passiflora edulis showed strong antioxidant activity of
which methanol extract showed a better radical scavenging activity in all the assays. The
presence of phytochemical compounds like tannins, flavonoids and tannins may be
responsible for its antioxidant activity. Isolation and identification of bioactive compounds
will be helpful in understanding its use in traditional medicines. Further examination of
Passiflora edulis leaves extract in prevention and treatment of diseases where oxidative stress
damage to proteins seem to play a role and it can be considered as source of natural
antioxidant.
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