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Abstract
In the current study an effort was carried out to investigate the fruits of some selected plants with highest antioxidant
potential. For this purpose ethanolic crude extracts of selected plants fruits, frequently used for various medicinal purposes
in Pakistan were subjected to 2,2-diphenyl-1-picrylhydrazyl radical scavenging assay at different concentrations ranging
from 100 to 500µg/ml. The results obtained revealed that the ethanolic crude extract of Juglans regia have DPPH
scavenging activity of 95.42% at 500 µg/ml. This plant showed the highest DPPH scavenging capacity of all the tested
plants. Elaeagnus angustifolia showed 43.90% inhibition of DPPH radical at 500 µg/ml. The ethanolic crude extract of
Cydonia oblonga showed DPPH scavenging 27.18% at 500 µg/ml. The ethanolic crude extract of Morus alba showed
the lowest DPPH scavenging activity (18.01%) at 500 µg/ml. The DPPH scavenging activity of ethanolic crude extract
of Psidium guajava was 12.28% at 500 µg/ml, while Zizyphus jujube exhibited 19.52% inhibition of DPPH radical at the
concentration level of 500 µg/ml. The DPPH scavenging activity of Phoenix dactylifera was noted as 37.98% at highest
concentration. From the results obtained it is clear that the Juglans regia possess high DPPH scavenging properties. All
the extracts showed maximum activities at highest concentrations. These plants needed further exploration to isolate
the highly potential antioxidant compounds.
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Introduction
The flora of Pakistan due to its diverse climatic and soil conditions
and many ecological regions is very rich in medicinal plants. According
to a general survey of Pakistan about 6000 species of flowering plants
have been exist, out of 6000 about 400-600 are medicinally important
species [1,2]. Many plants have potential to be used as natural
remedy against diseases [3]. The studies about antioxidant potential
of phytochemical constituents found in plants may also be necessary
because of their medicinal properties [4]. The body uses oxygen and
nutrients to make energy. Oxygen also helps the immune system fight
disease and harmful substances. Oxidation is a process that uses by
products formed from oxygen fighting disease to create molecular
agents that react with body tissues. Unfortunately, this process can
form “free radicals” that cause cell damage. Antioxidants help reduce
the number of free radicals that form in the body, lower the energy
levels of existing free radicals, and stop oxidation chain reactions to
lower the amount of damage caused by free radicals. The antioxidants
of food are thought to prevent diseases caused by oxidative stress
[5,6]. For the current study the fruits of seven plants were selected.
The selection of these plants was based on the observation that these
are being used by local healers intensively for treatment of different
ailments. The details of these plants are as follows.
Walnut (Juglans regia) belongs to family Juglandaceae. The fruits of
the plant are receiving increasing interest as healthy food stuff, because
their regular consumption has been reported to decrease the risk of
coronary heart disease [7,8]. The health benefits of walnuts are usually
attributed to their chemical composition. Walnuts are good source
of essential fatty acids and tocopherols [9]. Linoleic acid is the major
fatty acid, followed by oleic acid, palmitic acid and stearic acid [10].
Its high contents of polyunsaturated fatty acids have been suggested to
reduce the risk of heart disease by decreasing the total LDL-cholesterol
and increasing HDL-cholesterol [11]. Walnuts possess a high content
of α-tocopherol, a vitamin E family compound, which has a very high
antioxidant activity, mainly in the prevention of lipid oxidation.
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Elaeagnus angustifolia (Russian Silverberry, Oleaster, or Russianolive) is a species of Elaeagnus, native to western and central Asia,
from southern Russia and Kazakhstan to Turkey and Iran. Its common
name comes from its similarity in appearance to olive. The shrub can
fix nitrogen in its roots enabling it to grow on bare, mineral substrates.
The fruits are edible and sweet. The fruit of many members of this genus
is a very rich source of vitamins and minerals, especially in vitamins
A, C and E, flavonoids and other bio-active compounds. The dried
powder of the fruits mixed with milk is used for rheumatoid arthritis
and joint pains. The fruit contains flavonoids, terpenoids and cardiac
glycosides, which may exhibit the anti-inflammatory and analgesic
effects. Cydonia oblonga is the sole member of the genus Cydonia and
native to warm-temperate southwest Asia. It is a small deciduous tree.
Several studies have showed that Cydonia oblonga is a good and low
cost natural source of phenolic acids and flavonoids [12,13]. Some α
and β-ionol and flavonol glycosides have been isolated from Cydonia
oblonga leaf [14]. The fruit of the plant are recognized as an important
dietary source of health promoting compounds, due to its antioxidant,
antibacterial and ant ulcerative properties [15-17].
Morus alba is commonly known as white mulberry. The specie
is native to northern China, and is widely cultivated and naturalized
elsewhere in the world. It is widely cultivated to feed the silkworms,
employed in the commercial production of silk. Five flavonol glycosides,
i.e., rutin, isoquercitin, quercetin, astragalin and kaempferol have been
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Materials and Methods
Plant material
The fruits of medicinal plants botanically classified as Juglans regia,
Elaeagnus angustifolia, Cydonia oblonga, Morus alba, Psidium guajava,
Ziziphus jujube and Phoenix dactylifera were collected and purchased
from herbal stores in Shahnigar Drosh (Chitral), Singoor (Chitral),
Drosh (Chitral), Raen (Chitral), Tera Khyber Agency and Qissakhawni
bazaar Peshawar. The voucher specimen (SJ-61-67) was deposited in
the herbarium of Islamia University, Peshawar, Pakistan at control
standard environmental conditions.

Extraction
The fruits of all medicinal plants were shade dried, chopped
and grounded to powder. 100 g of the ground material was taken
in separating funnels and immersed in 300 ml of commercial grade
ethanol for 3 days with occasional stirring and shaking and was
then filtered. The process was repeated three times. The filtrate was
concentrated on rotary evaporator under reduced pressure at 40°C
to get semi dried extract. The residue was transferred to pre-weighed
china dish and allowed to evaporate, after complete evaporation the
residue was weighed and examined for their antioxidant potential.

DPPH free radical scavenging assay
Free radical scavenging assay using 1,1-diphenyl-2-picrylhydrazyl
radical ((DPPH) Sigma-Aldrich) was carried out according to Yildirim
et al. [32]. 25 mg of dry crude extracts were taken and dissolved in
distilled methanol and diluted up to 50 ml. From the stock solution
different test solutions, e.g. 100 µg/ml, 200 µg/ml, 300 µg/ml, 400 µg/
ml and 500 µg/ml were prepared. Ascorbic acid was used as a reference
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antioxidant. 5 ml of each solution was taken in a test tube and 1 ml
of 0.001 M of DPPH solution was added to it. All these solutions
were kept in dark for 30 min. Also 5 ml methanol was taken and 1
ml of DPPH solution was added, for control solution. At the end of
incubation period the mixtures were examined for the antioxidant
activity using Optima UV-Visible spectrophotometer at wavelength of
517 nm. The experiments were performed with triplicate readings. %
DPPH inhibition was determined using formula:
(%) Scavenged DPPH =

Absorbance of control - Absorbance of sample
Absorbance of control

×100

Results and Discussion
DPPH radical scavenging assay
All the crude methanolic extracts were subjected to DPPH radical
scavenging assay using different concentrations. The data was presented
in the form of line graphs.
Juglans regia: The DPPH scavenging properties of Juglans regia
(crude methanolic extract) has 72.98% activity at 100 µg/ml and
95.42% at 500 µg/ml while ascorbic acid showed the minimum radical
scavenging activity 90% at 100 µg/ml and maximum activity 98% at
500 μg/ml. This is a significant value and shows a highest scavenging
capacity of all of the concerned extracts (Figure 1). The graph is not
a straight line because of a variety of compounds in the crude extract.
Elaeagnus angustifolia: The crude ethanolic extract of Elaeagnus
angustifolia displayed 43.90% inhibition of DPPH radical scavenging
activity at 500 µg/ml and 10.45% at 100 µg/ml while ascorbic acid
showed the minimum radical scavenging activity 90% at 100 µg/ml
and maximum activity 98% at 500 μg/ml. This is not a significant value
and indicates lower Scavenging capacity (Figure 2). The graph is not a
straight line.
Cydonia oblonga: The DPPH scavenging properties of Cydonia
oblonga (crude ethanolic extract) was found 27.18% at 500 µg/ml and
9.70% at 100 µg/ml while ascorbic acid showed the minimum radical
scavenging activity 90% at 100 µg/ml and maximum activity 98% at
500 μg/ml. This is not a significant value and present lower scavenging
capacity (Figure 3). The graph is almost straight.
Morus alba: The DPPH scavenging properties of Morus alba
(crude ethanolic extract) has reached upto 18.01% at 500 µg/ml and
1.15% at 100 µg/ml while ascorbic acid showed the minimum radical
scavenging activity 90% at 100 µg/ml and maximum activity 98% at
500 μg/ml. This is not a significant value and showed lower scavenging
capacity (Figure 4). The graph is not a straight line because of variety of
compounds in crude extract.

DPPH scaving activity (%)

reported in mulberry leaves [18-20]. M. alba is used in folk medicine
to treat diarrhea, asthma, cough, dyspepsia, eye problems, intestinal
ulcers, headaches, hemoptysis, hepatopathy, hoarseness, lumbago,
melancholia, scabies, smallpox and splenopathy [21-24]. Psidium
guajava belongs to myrtle family (Myrtaceae). The genus Psidium
contains about 100 species of tropical shrubs and small trees. They are
native to Mexico, Central America, and northern South America. A
number of phenolic compounds such as gallic acid [25], protocatechuic
acid [19], caffeic acid [25], feurlic acid [26] and ellagic acid [27] have
been isolated from Psidium guajava. Beside these phenolic compounds
some flavonoids like quercetin [25], leucocyanidin [28], kaempferol [25],
quercetin-3-α-L-arabinofuranoside and quercetin-3-β-glactoside have
also been isolated from Psidium guajava. The plants showed a variety
of pharmacological uses like curing wounds, boils, skin and soft tissue
infectious site, etc. [29]. Ziziphus jujuba is commonly called red date or
Chinese date. The plant belongs to Rhamnaceae. It is a small deciduous
tree or shrub. The fruits of the plant are very delicious and taste like an
apple. These can be eaten fresh, dried like dates or cooked in puddings,
cakes, breads, jellies, soups, etc. It contains about 8.7% sugars, 2.6%
protein, 1.4% ash, 1.7% pectin and 1.3% tannins. Phoenix dactylifera
commonly known as date palm is widely cultivated for its edible sweet
fruits. The date fruit pulp is rich in phytochemicals like phenolics,
sterols, carotenoids, anthocyanin’s, procyanidins and flavonoids. The
ratio and concentration of these constituents depend upon the type of
fruit, stage of fruit picking, location and soil condition. The leaves are
antipyretic and reduce obesity. The fruit is cooling, digestible, tonic,
aphrodisiac, laxative and removes biliousness, burning sensations,
thirst, vomiting [30]. The seeds cure eye diseases and are also useful in
leucorrhoea [31]. The plants were subjected for antioxidant potential so
as to explore their hidden antioxidant potentials
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Figure 1: DPPH scavenging activities of Elaeagnus angustifolia at different
concentrations.
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μg/ml. This is not a significant value and indicates lower scavenging
capacity (Figure 7). The graph is almost straight.
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Figure 3: DPPH scavenging activities of Cydonia oblongata at different
concentrations.
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Figure 5: DPPH scavenging activities of Psidium guajava at different
concentrations.
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In the present study crude ethanolic extracts of all the selected
fruits, i.e., (Juglans regia), (Elaeagnus angustifolia), (Cydonia oblonga),
(Morus alba), (Psidium guajava), (Zizyphus jujuba) and (Phoenix
dactylifera) were studied for their antioxidant capacity using DPPH
radical scavenging assay. The DPPH radical scavenging assay shows
that Juglans regia shows a very good scavenging activity among all the
fruits. The results obtained showed that this plant is very important
from medicinal point of view, and it needs further phytochemical
exploitation to isolate phytochemical constituents showing antioxidant activity. The present study will help the researchers as basic
data for future research in exploiting the hidden potential of this
important plant which has not been explored so far.

DPPH scaving activity (%)

DPPH scaving activity (%)

Figure 2: DPPH scavenging activities of Eleagnus angustifolia at different
concentrations.
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Figure 4: DPPH scavenging activities of Morus alba at different concentrations.

Psidium guajava: The DPPH scavenging properties of Psidium
guajava (crude ethanolic extract) has reached upto12.28% at 500 µg/
ml and 4.91% at 100µg/ml while ascorbic acid showed the minimum
radical scavenging activity 90% at 100 µg/ml and maximum activity
98% at 500 μg/ml. This is not a significant value and indicates lower
scavenging capacity (Figure 5). The graph is somewhat straight.
Zizyphus jujuba: The DPPH scavenging properties of Zizyphus
jujuba (crude ethanolic extract) has reached upto 19.52% at 500 µg/
ml and 2.00% at 100 µg/ml while ascorbic acid showed the minimum
radical scavenging activity 90% at 100 µg/ml and maximum activity
98% at 500 μg/ml. This is not a significant value and display lower
scavenging capacity (Figure 6). The graph is somewhat straight.
Phoenix dactylifera: The DPPH scavenging properties of Phoenix
dactylifera (crude ethanolic extract) has reached upto 37.98 at 500 µg/
ml and 6.57 µg/ml while ascorbic acid showed the minimum radical
scavenging activity 90% at 100 µg/ml and maximum activity 98% at 500
Biochem Physiol, an open access journal
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DPPH scaving activity (%)

0

The data obtained and presented in graphical form showed that
DPPH radical scavenging assay of Juglans regia showed a very good
scavenging activity among all the fruits tested for antioxidant potential.
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Figure 6: DPPH scavenging activities of Ziziphus jujuba at different
concentrations.
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Figure 7: DPPH scavenging activities of Phoenix dactylifera at different
concentrations.
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