
INTRODUCTION

Natural antioxidant compounds have pharmacological
potent with low or no side effects for use in preventive medicine
and the food industry. The inclusion of antioxidants in the
diet has beneficial effects on human health because they protect
the biologically important cellular components, such as DNA,
proteins and membrane lipids, from reactive oxygen species
(ROS) attacks [1]. Today, natural antioxidants have been studied
extensively for decades in order to find compounds protecting
against a number of diseases related to oxidative stress and
free radical-induced damage such as cancer, ageing, neuro-
logical degeneration, arthritis and cataracts [2-7].

Therefore, the plant kingdom offers a wide range of
compounds exhibiting antioxidant activities. Essential oils and
polyphenols such as tannins, flavonoids, phenolic acids have
been considered as excellent natural antioxidants. They are
widely distributed and can be considered as the most abundant
plant secondary metabolites with highly diversified structures
[8-10] Prunus persica (L.) Batch belongs to the family Rosaceae
is a deciduous tree with a height of 5 to 10 m and is commonly
cultivated in West Asia, Europe, India and north Africa [11].
There are about 100 genera and 3,000 species in Rosaceae
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family [12]. Prunus has nearly 200 species cultivated for their
edible fruits and seeds [13]. The leaves are astringent, anthel-
mintic, insecticidal, vermicidal, demulcent, diuretic, expectorant,
febrifuge, laxative, parasiticide, mildly sedative and are used
in leucoderma and in piles. They are used internally in the
treatment of gastritis, whooping cough, coughs and bronchitis
[14]. Leaf paste is used to kill worms in wounds and fungal
infections [15]. Its seeds are used in traditional medicine to
treat amenorrhea and rheumatoid arthritis [16]. Furthermore,
pharmacological studies on the seeds of P. persica have shown
they have multiple activities, which include anticancer,
antioxidant, hepatoprotective, antinociceptive and anticoagu-
lant and inhibitory effects on platelet aggregation [17-19].
In South Algeria, the majority of population uses this plant as
antitumor and anticancer. Phytochemical studies on this plant
have reported various cyanogenic glycosides, glycerides, sterols
and fatty acids [17,20,21].

The aim of the present was to screen the chemical compo-
sition of the leaves of Prunus persica L. as well as to evaluate
in vitro the antioxidant power of the flavonoids extracts from
the leaves of Prunus persica L. and to investigate their kinetic
behaviour of DPPH radical scavenging activity.
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EXPERIMENTAL

Prunus persica L. leaves were collected in October 2013
from Bechar Department (southern Algeria). A voucher specimen
of the plant was identified and authenticated at the laboratory
of botany at the biology Institute. The leaves were ground by
an electrical mill mesh and powdered part was stored in a nylon
bag in a deep freeze until the time of use.

Phytochemical screening: Chemical tests were carried
out respectively on the diethyl ether, methanol and water extracts
for the qualitative determination of phytochemical constituents
as described in literature [22-24].

Extraction of flavonoids: A total of 100 g of defatted
leaves powder were contacted with 400 mL of water/ethanol
(50:50, v/v) in 500 mL capped flask with timely shaking and
stirring for 24 h at room temperature (maceration). The obtained
extract was filtered by using Whatmann filter paper and evapo-
rated to dryness by using a rotary evaporator. The residue was
dissolved then in boiled water and extracted respectively with
diethyl ether (3 × 50 mL); 4 × 50 mL with ethyl acetate and
4 × 50 mL with n-buthanol. The organic layers (ethyl acetate)
were dried on Na2SO4, filtered and concentrated to dryness to
give crude extract of flavonoids [25].

Antioxidant activity

Thin layer chromatography-antioxidant assay: The
flavonoids fractions of Prunus persica L. were subjected to TLC-
antioxidant assay on a silica gel plate (20 × 20 cm, silica gel
F254, Merck). The solvent system optimized for crude extracts
of Prunus persica L. was methanol and chloroform (10: 90 v/v).
The flavonoids fractions were loaded on a TLC silica gel plate
and the plate was developed in a sandwich TLC chamber to a
distance of 70 mm. After 15 min air-drying, the plate was sprayed
with 0.004 % (w/v) DPPH reagent prepared in methanol.

The spots on the plates were observed after the plate had
been heated at 60 °C for 30 min exactly after spraying [26].

DPPH radical scavenging activity: The antioxidant
potential of the flavonoids fractions and methanolic crude
extracts were determined on the basis of their scavenging
activity of the stable 1,1-diphenyl-2-picrylhydrazyl (DPPH)
free radical. Briefly, 100 µL of various concentrations of the
each extract in methanol was added to 1.9 mL of a methanol
solution of DPPH (0.004 %). The mixture was vigorously
shaken and then allowed to stand at room temperature for 30
min in the dark. The absorbance of the mixture was measured
at 517 nm by using (UV-VIS 1700 pharma spec SHIMADZU)
spectrophotometer. A mixture of 100 µL of methanol and 1.9
mL of DPPH solution was used as the control. The scavenging
activity on the DPPH radical was expressed as inhibition
percentage using the following equation:

c s

c

A A
Inhibition (%) 100

A

−= ×

where Ac is the absorbance of the control reaction (containing
all reagents except the test compound) and As is the absorbance
of the test compound. The commercial known antioxidant,
ascorbic acid was used for comparison or as a positive control.

The tests were done in triplicate. The extract concentration
providing 50 % inhibition (IC50) was calculated from the graph

of inhibition percentage plotted against extract concentration
(0.5; 0.25; 0.125; 0.0625; 0.0312; 0.0156; 0.0078 mg/mL)
[27,28].

The results may also be expressed as antiradical power
(ARP) [29].

ARP = 1/IC50

Reducing power determination (FRAP assay): The
reducing power of tannins extract and ascorbic acid was
evaluated according to the method of Oyaizu [30]. Different
concentrations of tannins crude extract and ascorbic acid (1,
2, 3, 4, 5 mg/mL) in 1mL of distilled water were mixed with
2.5 mL of phosphate buffer (200 mM, pH 6.6) and 2.5 mL of
1 % potassium ferricyanide separately and undergoes vortex.
The mixture was made homogeneous and incubated at 50 °C
for 20 min; aliquots of trichloroacetic acid (2.5 mL, 10 %)
were added to the mixture, which was then centrifuged at 1500
rpm for 10 min (2.5 mL) and finally freshly prepared FeCl3

solution 3 (0.5 mL, 1 %) was added to this and mixed uniformly.
The absorbance of supernatant was measured at 700 nm.

The mean of absorbance values were plotted against
concentration and a linear regression analysis was carried out.
Increased absorbance of the reaction mixture indicated
increased reducing power [31]. The ascorbic acid was used as
positive control.

Kinetic analysis: About 5 mg of each extract was dissolved
in 4 mL methanol [mother solution (2) 1.25 mg/mL]. From this
solution, different concentrations were prepared (0.5, 0.25,
0.125, 0.0625, 0.0312, 0.0156, 0.00780 mg/mL) and used for
kinetic behaviour.

To follow the kinetic behaviour of DPPH radical scaven-
ging activity of extracts under study, 1.5 mL of solution (2)
was mixed with 1.5 mL of solution (1), the absorbance was
measured after each 30 s until it becomes constant.

Some kinetic parameters were calculated such as the time
at the steady state. The kinetic classification, according to this
time has been reported as rapid < 5 min, intermediate 5-30
min and slow > 30 min [27]. Two factors, IC50 and TEC50, are
combined in order to obtain the antiradical effectiveness (AE)
parameter [32]. This is calculated as:

AE = 1/IC50·TEC50

The parameter TEC50 is defined as the time needed to attain
a balance with an antioxidant concentration equal to IC50. This
time is calculated graphically [32].

RESULTS AND DISCUSSION

Phytochemical screening: Table-1 shows the phyto-
chemicals detected in Prunus persica L. leaf extract. Tests for
alkaloid salts, steroids, terpenoids, tannins, flavonoids,
coumarins, anthracenosides, anthocyanosides and fatty acids
were positive in water, diethyl ether and methanolic extracts.
Whereas, saponosids, free quinones, anthraquinones, anthra-
cenosides, starch and reducing sugars were not detected.

Extraction of the flavonoids crude extracts: In this study
and using the protocol of Bruneton [25], the fractionation of
the aqueous extract with diethyl ether, ethyl acetate and n-
butanol lead to 4.80; 1.5 and 0.71 % yields, respectively. These
contents of flavonoids were found to be lowest than those

14  Benmehdi et al. Asian J. Chem.



TABLE-1 
PHYTOCHEMICALS DETECTED IN Prunus persica L. LEAVES 

Extracts Phytochemicals Result 

Aqueous 

Tannins 
Saponins  
Alkaloids salts 
Anthraquinones 
Reducing sugars 
Starch 

Present 
Absent 
Present 
Absent 
Absent 
Absent 

Methanol 

Flavonoids  
Anthocyanosides 
Anthracenosides 
Tannins 
Alkaloids salts 

Present 
Present 
Absent 
Present 
Present 

Diethyl ether 

Free alkaloids  
Coumarins  
Steroids  
Terpenoids 
Free quinones  
Fatty acids  

Absent 
Present 
Present 
Absent 
Absent 
Present 

 
reported by Dhingra et al. [33] who mentioned that the same
extraction of flavonoids gave 25.14, 10.2 7.8 and 4.8 %,
respectively, for the aqueous, butanol, ethyl acetate and hexane
fractions. The variation in yield may be due to the polarity of
the solvents used in the extraction process. Another study
carried out on Prunus persica L. showed that methanol extract
yielded 16.3 % of flavonoids [34].

Antioxidant activity of the flavonoids crude extracts:
Antioxidants are known to eliminate oxidative stress by scaven-
ging free radicals and protect biological macromolecules from
their toxic effect. Therefore, in recent years evaluating plant
antioxidant activity and their free radical quenching ability is
considered to be an important task in pharmacological studies.
However, between all the phytochemicals distributed plant
secondary metabolites, flavonoids have attracted considerable

interest because of their potentially beneficial effects in humans;
they have been reported to have antiviral, antiallergic, anti-
platelet, antiinflammatory, antitumor and antioxidant activities
[35,36]. Many investigations have focused on these health-
promoting effects and antioxidant activities of flavonoids,
particularly their role in the chemoprevention of cancer [37,38].
Furthermore, Shimoi et al. [39] concluded that plant flavo-
noids, which show antioxidant activity in vitro also function
as antioxidants in vivo. A strong relationship between these
phytochemicals content and antioxidant activity has also been
reported [40].

In the present investigation, the data obtained from the
TLC-antioxidant assay revealed that the flavonoids extracts
as for ascorbic acid exhibited an antioxidant effect. Yellow
spots were observed after spraying the TLC plates with DPPH
solution. Our results are in accordance with those reported by
Molyneux [41].

The results of the DPPH radical scavenging activity of
the flavonoids fractions and ascorbic acid are as shown in the
graphical presentation in Fig. 1.

The results indicate that the radical-scavenging activity
of the fractions under study increased in a dose-dependent
manner. It seems that a good correlation exists between the
percentage inhibition (% scavenging effect) assayed by DPPH
and flavonoids fractions (0.9755 ≤ R2 (0.9934). The IC50 values
of the butanol, ethyl acetate and diethyl ether fractions were
calculated to be 0.22, 0.277 and 0.76 mg/mL, respectively, while
that of the positive control, ascorbic acid, was 0.04 mg/mL).

The results revealed that the butanolic fraction was found
to be more potent followed by ethyl acetate and diethyl ether
fractions. Our results are in harmony with those reported by
several workers. Dhingra et al. [33] and Christabel et al. [42]
reported that the ethyl acetate fraction from fruits of P. persica
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Fig. 1. DPPH free radical scavenging activity of the flavonoids fractions and ascorbic acid: (a) diethyl ether fraction; (b) ethyl acetate
fraction; (c) butanolic fraction; (d) ascorbic acid fraction
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L. exhibited an excellent antioxidant power with IC50 values
of 0.184 and 0.29 mg/mL, respectively. Besides, Raturi et al.
[43] showed that the inhibition percentages of the methanolic
extract of pulp at concentrations of 50 and 100 µg/mL were
found to be 57 and 93 %. Furthermore, Deb et al. [44] indicates
that the aqueous extract of the P. persica presented at concen-
tration of 100 g an antioxidant activity with IC50 = 72.79 and
inhibition percentage of 58.42 %.

The potent antioxidant effect of our extracts under study
may be due to the following data as described above.

It has been reported that the antioxidant activity of diffe-
rent flavonoids depends on the number and location of hydroxyl
groups of the flavonoid ring system [45].

The structural requirement considered to be essential for
effective radical scavenging by flavonoids is the presence of a
3',4'-dihydroxy, i.e., o-dihydroxy group (catechol structure) in
the B ring, possessing electron donating properties and being a
radical target [31,46]. Also, 3-OH and 5-OH moieties and the
2,3-double bond in conjugation with 4-oxo function in the C
ring, are also beneficial for the antioxidant activity of flavo-
noids [47]. In the absence of o-dihydroxy structure in B ring,
hydroxyl substituents in a catechol structure on A-ring were
able to compensate and become a larger determinant of flavonoid
antiradical activity [48]. Fig. 2 summarizes the structural
criteria that modulate the free radical scavenging activity of
flavonoids.
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Fig. 2. Structural features of flavonoids with a high radical scavenging activity

The reducing potential of the flavonoids fractions was
determined by the ferric reducing ability of plasma (FRAP)
method and the results are depicted in Fig. 3.

In the present study, the reducing power assay is used to
test the reducing capability of the flavonoids fractions isolated
from the leaves of P. persica to convert the potassium ferricya-
nide (Fe3+) complex to form potassium ferrocyanide (Fe2+).
The Fe2+ was then monitored by measuring the formation of
Perl’s Prussian blue at 700 nm [30].

Fig. 3 shows the reducing power or absorbance of the
flavonoids fractions and ascorbic acid as a function of their
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Fig. 3. FRAP assay of flavonoïds fractions and ascorbic acid:  n-butanol;
 ascorbic acid;   ethyl acetate;  diethyl ether

concentration. The reducing power of the samples increased
with concentration. According to the results, the most active
sample was butanol fraction with an absorbance value of 1.51
at 5 mg/mL concentration. At this concentration value, this
activity was followed by ethyl acetate fraction (1.36) and diethyl
ether fraction (1.23). While the reducing power of ascorbic
acid at 1 mg/mL was 1,157. Our findings are in analogy with
those of Dhingra et al. [33] who confirm that the ethyl acetate
and butanol fractions from fruits of Prunus persica L. have a
pronounced ferric reducing power. Besides, Manzoor et al. [34]
indicate that the pericarp of P.persica L. possessed an excellent
reducing capacity in comparison with the pulp extract.

The results of antioxidant activity based on measurments
of IC50 together with those based on kinetic data provide
comprehensive information on the total antioxidant property
of sample [49]. In this work, kinetic parameters were evaluated
to clarify the antioxidant activity of the flavonoids fractions.

Fig. 4 represents the kinetic behaviour of DPPH free radical
scavenging activities of flavonoids fractions as compared to
that of ascorbic acid as standard antioxidant.

As can be observed in Fig. 4, at the concentration of 0.5
mg/mL, the time reaction at the steady state is 4.5 min for the
butanolic fraction, while it takes the values of 6 and 11.5 min
for the ethyl acetate and diethyl ether fractions, respectively.
This finding reveals well that the rate reaction in case of
butanolic extract is superior in comparison to that of the other
ones. In the other hand, the reading of the Fig. 4 showed that
the time reaction at the steady state and half time reaction (t1/2)
increase when the concentration of the fractions decrease. We
observed also that for all the flavonoids extracts, the remaining
DPPH percent decrease as function of time and when the
concentration increase. It has been found that the ethyl acetate
and butanolic extracts at concentrations of 0.0625; 0.125; 0.25
and 0.5 mg/mL were most efficient DPPH radical scavenger
after 5 min where the remaining DPPH percents ranged
between 6 and 13 %.

TABLE-2 
REDUCTION KINETIC PARAMETERS OF DPPH• 

Fractions IC50 (mg/mL) TEC50
 (min) Antiradical effectiveness Antiradical power Classification 

Diethyl ether  0.76 ± 0.115 14 0.094 1.31 Intermediate 
Ethyl acetate 0.27 ± 0.050 10 0.370 3.70 Intermediate 
Butanol  0.22 ± 0.045 8 0.568 4.54 Intermediate 
Ascorbic acid  0.04 ± 0.015 3 8.33 25 Rapid 
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Fig. 4. Kinetic behaviour of flavonoids fractions: (a) diethyl ether fraction, (b) ethyl acetate fraction, (c) butanolic fraction, (d) ascorbic acid.
Concentrations of flavonoids fractions in the medium are:  0.00780;  0.0156;  0.0312;  0.0625;  0.125;  0.25;  0.5 mg/mL

Therefore, the kinetic classification, according to the time
at the steady state, has been reported as rapid < 5 min, inter-
mediate 5-30 min and slow > 30 min [27]. Based on these
data, the kinetic is rapid in case of butanolic fraction and inter-
mediate for ethyl acetate and diethyl ether extracts (Table-2).

Ascorbic acid, on the other hand exhibits a very rapid initial
step (Fig. 4) and the disappearance of the purple colour of DPPH•••••

occurs almost immediately upon contact between flavonoids.
These observations on the scavenging rate of ascorbic acid
are consistent with the observations reported by Sanchez-
Moreno et al., who classified this compound as displaying
rapid kinetic behaviour [27].
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