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ABSTRACT
The DPPH results indicate that methanol extract showed more antioxidant potential than the other solvent extract.
Antioxidant activity of Opuntia ficus fruit extract found to be in the following order of Methanol extract (66.20 μg/ml)
˂chloroform extract (68.085 μg/ml) ˂ethyl acetate (75.468 μg/ml) ˂Aqueous extract (127.88 μg/ml) ˂Hexane (250.078 μg/
ml). There were significance differences (P<0.05) among the extracts and the standard Ascorbic acid at different
concentration (μg/ml) this may be due to the radical scavenging of the extracts and the antioxidant mechanism might have
involved in it. The DPPH assay indicated that the methanol extract has the ability to scavenge free radicals and the capacity
to decolorize DPPH the controls. This can, as well, be attributed to the presence of polyphenolic compounds.
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INTRODUCTION

Epidemiological studies show that increased consumption 
of fruit and vegetables is associated with a lower risk of 
degenerative diseases [1,2]. 

The current lifestyle leads to the production of 
free radicals and reactive oxygen species. Natural 
antioxidants protect against oxidative stress and 
related diseases therefore play an important role in 
health care [3]. 

The main source of natural antioxidants is plant 
foods. Fruits and vegetables are important sources of 
antioxidant polyphenols for humans [4]. Fruits are rich in 
polyphenols and antioxidant activity is expected to be 
high due to their low moisture content and longer shelf 
life. Recently, natural antioxidants have gained 
considerable interest among nutritionists, food 
producers and consumers because of their expected safety 
and potential therapeutic value [5]. Available data on the 
antioxidant activity and phenol content of fruits commonly 
consumed in India have so far been neglected as functional 
foods [6,7]. Against this background, the antioxidant 
potential of Opuntia ficus fruit extracts was analysed.

MATERIALS AND METHODS

Collection of identification of plant material

The fruit (Opuntia ficus) was purchased from Kovai 
Pazhamudir Nilayam, Velachery, Chennai, Tamil Nadu and 
were authentically identified by Prof. P. Jayaraman, 
Institute of Herbal Botany, Plant anatomy research centre, 
West Tambaram, Chennai, Tamil Nadu, India.

Processing of medicinal plants

The diseased free fruits were used to prepare extracts for 
the study. The fruits were collected and washed with 
running water and allowed it to remove the soil and dust 
particles. Then they were shade dried at room 
temperature for twenty days and then the dried plant 
materials were powdered using kitchen blender.

Preparation of plant extract

Extraction of Opuntia ficus fruit using different solvent was 
done according to the method of Medhe et al. [8]. The 
aqueous, chloroform, ethyl acetate, hexane and methanol 
extracts of fruits were prepared by dissolving 100gm of 
fine powdered fruit material. 
The contents were kept in orbiter shaker for 48 hrs. 
Then the extracts were filtered and it is dried in hot air 
oven at 37ºC. Then the extract was stored under 
refrigeration at 4ºC for further studies.
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In vitro Antioxidant potential of the whole plant 
extracts DPPH Assay

The antioxidant potential of the extracts was determined 
by 2, 2-diphenyl-1-picrylhydrazyl (DPPH) free radical 
scavenging activity by the modified method of McCune 
and Johns [9].

Statistical analysis

The data of DPPH assays were subjected to statistical 
analysis and the Mean and SE for five individual 
observations was calculated. The significance of the 
sample mean was tested by Two Way ANOVA using SPSS 

software. The differences were considered as significant 
at p<0.05 level.

RESULTS AND DISCUSSION

Yield of fruit extracts

The yield of Opuntia ficus extracts was maximum in 
methanol (2.5%), followed by chloroform (1.5%), hexane 
(1.0%), ethyl acetate (1.5%) and aqueous (1.5%). The 
colour of extracts was dark brown and the consistency 
was paste (Table 1).

S. No. Solvents Weight of dried extract (g) Yield (%) Colour Consistency

1 Aqueous 100 1.5 Dark brown Paste

2 Chloroform 100 1.5 Dark brown Paste

3 Ethyl acetate 100 1.5 Dark brown Paste

4 Hexane 100 1 Dark brown Paste

5 Methanol 100 2.5 Dark brown Paste

Antioxidant potential of Opuntia ficus extracts

The data on per cent inhibition of DPPH by aqueous,
chloroform, ethyl acetate, hexane and methanol and
along with L-Ascorbic acid (standard) is presented in
(Table 2). The results depicted a dose-dependent
inhibition in DPPH activity in all the extracts as well as in
L-Ascorbic acid. The inhibition being higher in methanol
extract than the other solvent extract. Ascorbic acid also
better activity than methanol extract this may due to the
antioxidative nature.

The IC50 Opuntia ficus extracts found to the following 
order:
Methanol extract (66.20 μg/ml) ˂ chloroform extract 
(68.085 μg/ml) < ethyl acetate (75.468 μg/ml) ˂ Aqueous 
extract (127.88 μg/ml) ˂ Hexane (250.078 μg/ml).
The results indicate that methanol extract possess higher 
scavenging activity when compared to other solvent 
extract as shown in the (Figure 1).

S. No. Concentration of
extract (μg/ml)

% Inhibition

Aqueous Methanol Chloroform Hexane Ethylacetate Ascorbic acid

1 20 0.934 ± 0.002*
(-7.249)

0.702 ± 0.0005*
(-30.046)

0.810 ± 0.001*
(-23.809)

0.984 ± 0.00*
(-2.2509)

0.866 ± 0.002*
(-22.470)

0.881 ± 0.014*
(-13.679)

2 40 0.836 ± 0.002*
(-16.981)

0.628 ± 0.0005*
(-37.417)

0.705 ± 0.001*
(-33.740)

0.976 ± 0.0005*
(-3.012)

0.747 ± 0.002*
(-33.094)

0.75 ± 0.007*
(-26.542)

3 60 0.711 ± 0.001*
(-29.361)

0.545 ± 0.003*
(-45.717)

0.589 ± 0.007*
(-44.642)

0.909 ± 0.002*
(-9.731)

0.674 ± 0.003*
(-39.659)

0.604 ± 0.002*
(-40.777)

4 80 0.654 ± 0.002*
(-35.021)

0.406 ± 0.003*
(-59.528)

0.448 ± 0.003*
(-57.894)

0.844 ± 0.003*
(-16.120)

0.524 ± 0.003*
(-53.028)

0.403 ± 0.002*
(-60.463)

5 100 0.591 ± 0.002*
(-41.277)

0.304 ± 0.004*
(-69.721)

0.282 ± 0.003*
(-73.433)

0.823 ± 0.002*
(-18.205)

0.476 ± 0.001*
(-57.356)

0.190 ± 0.007*
(-81.325)

6 IC50 127.88 66.201 68.085 250.078 75.468 69.369

Values are mean + S.E. of five individual observations.

Values in parentheses are per cent change over control.

Denotes per cent decrease over control.

*Values are significant at P<0.05.
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Table 2: DPPH activity of Opuntia ficus extracts.

Table 1: Yield of solvent extracts of Opuntia ficus.



Figure 1: DPPH activity of Opuntia ficus extracts.

The DPPH results indicate that methanol extract showed
more antioxidant potential than the other solvent extract
and in future, the methanol can be used as drug for
combating various ailments and this observation was
consistent with earlier reports of Sannigrahi et al. [10]
antioxidant potential of Enhydra fluctuans, Sathisha et al.
[11] antioxidant potential of Curcuma longa, Caffea
arabica, Tribulus terrestris and Bacopa monnieriand,
Fatima et al. [12] using leaves and fruit extracts of
Physalis minima, Solanum nigrum, Withania somnifera,
Datura inoxia and Kigelia africana, antioxidant activity of
Moroccan Thymus satureioïdes extracts [13], antioxidant
potential of Terminalia arjuna [14] and antioxidant
activity of Phragmanthera capitata [15].
DPPH result is in conformity with the high content of
polyphenol may be present in methanol extract. This
study revealed the effect of different solvents on the
extraction and DPPH activities of Opuntia ficus fruit
extracts. From the result it can concluded that methanol
would be the solvent of choice as it gave better yield than
the rest solvents.
In recent past, rising interest in search for
phytochemicals, possessing antioxidant properties has
been observed due to adverse effects of synthetic
antioxidants on human health. The present study
suggests that methanolic extract of Opuntia ficus fruit
have a potent antioxidant activity. The antioxidant effects
in fruits are mainly due to the presence of polyphenolic
compounds such as bioflavonoid, phenolic acids, tannins,
coumarins, lignans, quinones, stilbens, biphenols and
curcuminoids as opined by Dluya et al. [16]. The
antioxidant activity of methanol extract is mainly due to
polyphenol content having their reduction/oxidation
properties, which allow them to act as oxidizing agents,
hydrogen donor and acceptor and quenching of singlet
oxygen as stated by Ezeifeka et al. [17].
Though the antioxidant activity of the methanol extract
were slightly less than the methanol extract and this may
be due to proton-donating ability and free radical
scavenger might act as a primary antioxidant in the
methanol extract. It is known from the available
literature that only the bioflavonoids of certain molecular
structure such as 15 carbon skeleton ring structure
linked heterocyclic rings and positioning of hydroxyl
groups determines the antioxidant properties as opined
by Zhu et al. [18].
There were significance differences (P<0.05) among the
extracts and the standard Ascorbic acid at different

concentration (μg/ml) this may be due to the radical
scavenging of the extracts and the antioxidant
mechanism might have involved in it. Relating the
antioxidant activity of extracts derived from the Opuntia
ficus fruit used, Methanolic extract showed higher radical
scavenging activity than the aqueous, chloroform, hexane
and ethyl acetate extracts this may be due to varying
polarity, dipole moment, dielectric constant, boiling
point, freezing point and readily soluble. More over
methanol has been used by various researchers due to
low boiling point of just 65⸰C. So the extraction and
concentration of bioactive compounds is easy by using
soxhlet extraction [19].
The DPPH assay indicated that the methanol extract has
the ability to scavenge free radicals and the capacity to
decolorize DPPH the controls. This can, as well, be
attributed to the presence of polyphenolic compounds.
On the other hand, the antioxidant activity of methanol
extract has been attributed to various mechanisms in our
study such as initiators of reactive oxygen species (OH⸰
and HOO⸰), chelating or sequestering organic
compounds, free radical substation, free radical addition,
intra molecular free radical reaction, free radical
rearrangement reactions, homolysis, electron transfer,
nucleophilic aromatic substitution, carbon-carbon
coupling reactions and elimination reactions.
This antioxidant activity was correlated with its function
to prevent cardiovascular disease [20], bacterial diseases
[21], anti-inflammatory effects [22], cancer [23], Type 2
diabetes [24], liver diseases [25], stomach cancer [26],
prostate cancer [27], lung cancer [28], gastric cancer
[29], colorectal cancer [30] and cervical cancer [31].
During oxidative free radicals causes neurological
diseases like Alzheimer’s and Dementias, cardiovascular
diseases by clogging the arteries, inflammatory disorders
such as rheumatoid arthritis, aging (hair loss, change in
hair texture, graying hair and loss of skin elasticity),
diabetics and cancer. All these free radical diseases
controlled by consuming antioxidant rich in food
substance such as Opuntia ficus fruit which normally
available in the arid, semiarid and desert regions of the
world.

CONCLUSION

Opuntia ficus fruit have used to treat a variety of diseases
such as antioxidant, antimicrobial and anticancer agent
when compared to its other parts such stem, roots,
flowers and seeds. Very few peoples in the world might
be aware this commonly available prickly pear fruit
which is highly loaded with nutraceutical properties.
Henceforth the methanolic extract Opuntia ficus fruit
could as dietary supplement in food industry and ethno
pharmacological uses. Antioxidant activity showed by
Opuntia ficus methanol extract might be due to the active
phytocompounds present in it.
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