Preliminary antioxidant profile of Pistacia integerrima Stewart
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Abstract: To explore the free radical scavenging properties of crude ethanolic extract of galls, bark, leaves, roots of
Pistacia integerrima and its subsequent solvent fractions viz., n-hexane, chloroform, ethyl acetate and methanol against
1, 1-diphenyl-2-picrylhydrazyl (DPPH) stable. In vitro DPPH based free radical was employed using querceitin as
standard antioxidant while methanol as negative control. Different parts of P. integerrima showed marked scavenging on
DPPH in a concentration dependent manner. The ethanolic extract exhibited 60.51 88.51% scavenging effect on DPPH
which differentiated upon fractionation. Of the part used, leaves of the plant were the least effective while n-hexane was
the least dominant fraction. However, the rest of the parts and fractions demonstrated profound scavenging potential.
This in-vitro study revealed an outstanding free radical scavenging potential of various solvent fractions of different parts

of whole plant P. integerrima.
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INTRODUCTION

Pistacia integerima (J. L. Stewart ex Brandis) belongs to
family anacardiacea. It mostly grows at a height of 12000
to 8000 feet in Eastern Himalayan regions (Uddin et al.,
2012). It is a variable sized tree that can grow up to forty
feet. P. integrrima has been used in the treatment of
inflammation, diabetes, blood purification,
gastrointestinal problems, and as an expectorant. Indian
are using this plant as antiasthmatic, antipyretic,
antiemetic and antidiarrheal (Pant and Samant, 2010;
Uddin et al., 2012b). In Pakistan, galls of P. integrrima
are used for treatment of hepatitis and other liver
disorders (Uddin et al., 201; Ahmad et al., 2010).
Infections, diabetes, pain, inflammatory conditions, and
fever (Ahmad et al., 2008).

Phytochemically, monoterpenes triterpenoids sterols,
dihydromalvalic acid and flavonoids have been isolated
from the different parts of Pistacia species (Arfan et al.,
2011). In this research article, we present the results of
various fractions of different parts of P. integrrima
against DPPH based in-vitro assay.

MATERIAL AND METHODS

Collection of plant materials

P. integerrima were collected from Toormang, Razagram
(District Dir), Khyber Pakhtunkhwa, Pakistan in the
month of February, 2010. The identification of plant
material was done by Dr Abdur Rashid plant taxonomist
Department of Botany, University of Peshawar. A
voucher specimen no (RF-895) was deposited in the
herbarium of the same institution.
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Extraction and fractionation

Shade dried and crushed galls, leaves, barks and roots of
Pistacia integerrima (Stewart) was extraction with
ethanol. The resulting ethanolic extract of each part was
suspended in water and sequentially fractionacted with
hexane, chloroform, ethyl acetate and methanol in order
to get respective fraction.

DPPH radical scavenging assay

The antioxidant activity was performed by 2, 2-diphenyl-
1-picrylhydrazyl (DPPH) radical scavenging assay
according to standard protocol as earlier discusses (Uddin
et al., 2012c). The hydrogen atom or electron donation
capabilities of the resultanting extracts/fractions and
standards were measured from the bleaching of the
purple-colored methanol solution of DPPH. Experiments
were carried out in triplicate. Briefly, a 1 mM solution of
the DPPH radical solution in methanol was prepared and
1 ml of this solution was mixed with 3 ml of sample
(extracts/fractions) solutions in methanol (containing 10-
100 pg/ml) and control (without sample). The solution
was standing for 30 min in dark, followed by absorbance
at 517 nm. Reduction in the absorbance of DPPH solution
signify an increase in the scavenging activity of test
article. Scavenging of free radicals by DPPH as percent
radical scavenging activities (%RSA) was calculated as
follows:

%DPPH=(OD control — OD sample) X 100 / OD control
Where, OD control is the absorbance of the blank sample,
and OD sample is the absorbance of samples or standard
sample.

RESULTS

Effect of galls extracts on DPPH
The galls of P. integerrima were tested at accumulative
concentrations i.e. 10, 20, 40, 60, 80 and 100 ppm(table 1)
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against DPPH. The quenching effect was in a
concentration dependent mode. The maximum antioxidant
effect was observed with ethyl acetate fraction (98.10%)
followed by methanolic (96.88%) at 100 pg/ml (fig. 1).

Effect of leaves extracts on DPPH
The antioxidant effect of crude ethanolic extract of leaves
of the plant and its various solvent fractions of the title

plant are presented in table 2. Among the tested samples,
maximum anti-radical activity was demonstrated by the
methanolic fraction (84.88%) followed by chloroform
fraction with 81.14% scavenging at 100 pg/ml (fig. 2).

Effect of barks extracts on DPPH
The antioxidant profile of crude ethanolic extract and its
various solvent fractions of barks of the plant are

Table 1: DPPH radical scavenging activities of various solvent extract of galls of P. integerrima

Conc (ppm) % DPPH
Ethanol n-hexane Chloroform Ethyl acetate Methanol
10 33.55 8.22 41.21 44.44 39.2
20 47.55 18.12 66.33 77.8 61.43
40 58.33 28.90 77.02 88.21 71.40
60 66.22 35.1 80.4 90.6 79.0
80 70.22 52.9 82.29 92.6 84.54
100 80.55 60.11 94.55 98.10 96.88
Data are shown as mean of three different experiments.
Table 2: DPPH radical scavenging activities of various solvent extract of leaves of P. integerrima
Conc (ppm) %DPPH
Ethanol n-hexane Chloroform Ethyl acetate Methanol
10 5.51 3.21 6.31 7.22 6.24
20 10.51 8.13 13.53 16.66 15.44
40 19.31 14,91 20.02 29.11 30.41
60 40.21 29.55 40.55 52.61 55.0
80 49.21 48.11 60.28 73.61 79.51
100 60.51 58.11 69.53 81.14 84.88
Data are shown as mean of three different experiments.
Table 3: DPPH radical scavenging activities of various solvent extract of barks of P. integerrima
Conc (ppm) % DPPH
Ethanol n-hexane Chloroform Ethyl acetate Methanol
10 11.51 3.22 20.21 15.41 10.21
20 22.51 6.12 44.33 30.81 19.23
40 44.31 16.90 70.02 44.22 39.22
60 72.21 30.1 80.4 70.62 70.11
80 80.28 40.9 86.29 78.63 80.51
100 88.51 50.11 96.55 82.11 90.81
Data are shown as mean of three different experiments.
Table 4: DPPH radical scavenging activities of various solvent extract of roots of P. integerrima
Conc (ppm) % DPPH
Ethanol n-hexane Chloroform Ethyl acetate Methanol
10 15.55 6.21 11.32 20.41 18.21
20 22.52 10.13 22.34 44.82 30.41
40 40.32 22.95 40.44 60.23 44.43
60 60.24 30.15 70.45 78.62 58.01
80 72.28 44.99 80.21 90.61 70.52
100 82.51 55.18 92.51 95.19 80.89

Data are shown as mean of three different experiments.
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Fig 1: Percentage scavenging effect of extracts of galls
of Pistacia integerima on DPPH at 100 pg/ml. Results
are mean of three different experiments.

Fig 2: Percentage scavenging effect of extracts of leaves
of Pistacia integerima on DPPH at 100 pg/ml. Results
are mean of three different experiments.
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Fig 3: Percentage scavenging effect of extracts of barks
of Pistacia integerima on DPPH at 100 pg/ml. Results

are mean of three different experiments.

Fig 4: Percentage scavenging effect of extracts of roots
of Pistacia integerima on DPPH at 100 pg/ml. Results
are mean of three different experiments.

illustrated in table 3. In a concentration dependent
manner, profound inhibition of DPPH was observed. The
maximum antioxidant potential was 96.55% and 90.18%
by the chloroform and methanolic fractions respectively

(fig. 3).

Effect of roots extracts on DPPH

Table 4 presents the antioxidant profile of crude ethanolic
extract and its various solvent fractions of roots of P.
integerrima. Results reflected outstanding quenching
effect of roots extracts in a concentration dependent
manner with maximum scavenging activity of 95.19 and
9251% by ethyl acetate and chloroform fractions
respectively (fig. 4).

DISCUSSION

Free radicals are produced in several oxidative-reductive
processes over expression of which may provoke
oxidative damage in various human components (e.g.,
lipids, protein and nucleic acids). This may also
contribute in different processes that causes mutations.
Furthermore, free radical reactions may involved or
augment several chronic diseases such as cancer,

hypertension, heart disease, rheumatism, cataracts etc.
that affect life style (Khan et al., 2012a). On the basis of
their mode of action, antioxidants may be classified as
free radical terminators, chelators of metal ions involved
in catalyzing lipid oxidation or oxygen scavengers that
react with oxygen closed system (McDowell et al., 2011).

Antioxidants are free radical scavenger’s which provide
protection to human body against free radicals by
inhibiting various oxidizing chain reactions. When these
constituents are present at low concentration in body they
stop the oxidation of an oxidizable substrate (Khan et al.,
2012a; Khan et al.,, 2012b). These antioxidants play
important roles in delaying the development of chronic
disorders such as cardiovascular diseases, cancer,
atherosclerosis and inflammatory diseases (Raziq et al.,
2011).

Antioxidants from natural sources play a paramount role
in helping endogenous antioxidants to neutralize oxidative
stress. Several epidemiological, clinical and experimental
data suggest that plant based antioxidants have beneficial
effects on prevention on chronic diseases (Khan et al.,
2012c; Lateef et al., 2012). As a result, there has been a
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keen interest in evaluating the role bioactive constituents
from medicinal plants in reducing the risk of the aforesaid
diseases.

Numerous methods are employed for the estimation of
free radical scavenging activity but DPPH has gained
tremendous reputation in recent times due to its simplicity
and easeness. Overall the years, It is also found rapid and
sensitive technique when employed for the assament of
plants extracts.

The results of our study revealed outstanding potential of
various fractions of different parts of the plant in a
concentration dependent manner. It could therefore be
assumed the pharmacological active constituent(s)
contained by fractions of the plants of different parts
possessed interfered with the activity stable free radical,
DPPH.

CONCLUSIONS

Thus it could be a significant natural source of anti-
oxidant.
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