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Abstract: Extracts of Cotoneaster medicus, Glycyrrhiza glabra, as endemic plants of Iran, along with mixture
of them were investigated for their antioxidant activities using 2, 2- diphenyl-1-picrylhidrazyl (DPPH) reagent.
UV-Vis spectrophotometry method was used to evaluate the ability of Cotoneaster and Glycyrrhiza glabra
antioxidant to scavenge DPPH radical. The kinetic parameters such as rate constant and activation energy in
experimental conditions were calculated. The rate constants of the H atom abstraction by DPPH (k;), in the
presence of C. medicus and G. glabra antioxidant were obtained under pseudo-first-order conditions at
different temperatures. The order in DPPH radical-scavenging was: mixture of C. medicus and G. glabra > C.
medicus > G. glabra plants. The numerical values of activation energy were found to be 45.84 kJ.mol*for G.
glabra and 62.02kJ.mol™ for C. medicus.
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INTRODUCTION free radicals can be scavenged by the in vivo

produced antioxidant compounds, the endogenous

Free radicals, which are generated in several . . -
antioxidants are insufficient to completely remove

biochemical reactions in the body, have been - .
y them and maintain a balance. As a result, dietary

implicated as mediators of many diseases, L .
antioxidants are required to counteract excess free

including cancer, atherosclerosis and heart . . .
g radicals [8-11]. The genus C. medicus is a shrub

diseases [1-3]. It is commonly accepted that, in a member of subtribe Pyrinae (formerly Maloideae),

ituation of oxidative stre active oxygen . .
stiuation XICALIVE SIress, - reactive oxyg Family Rosaceae [12]. Cotoneaster consists of
containing species, such as superoxide (O3),
hydroxyl (OH) and peroxyl (OOH, ROO)

radicals, are generated. The reactive oxygen

approximately 260 species in temperate regions of
the northern hemisphere [13] of which 19 occur in

most regions of lIran, but its main distribution

containing species plays an important role related . . .
g sp Play P range includes Alborz Mts. and elevations in

to the degenerative or pathological processes of " .
g P g P northwest Iran (Azerbaijan province). Among

various serious diseases, such as aging [4], cancer, . .. -
ging [4] these species, three ones (C. assadii, C esfandiarii

heart di Alzheimer’s di 5,6 . .
coronary heart discase, Alzheimer’s disease [5.6], and C. persicus) are endemic to Iran. G. glabra,

neurodegenerative  disorders,  atherosclerosis, L . .
also known as licorice and sweetwood, is native to

I nd inflammation [7]. Although th . . .
cataracts, and ammation [7] though these the Mediterranean and certain areas of Asia such
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as Iran. Historically, the dried rhizome and root of
this plant were employed medicinally by the
Egyptian, Chinese, Greek, Indian, and Roman
civilizations as an expectorant and carminative. In
modern medicine, licorice extracts are often used
as a flavoring agent to mask bitter taste in food
preparations, and as an expectorant in cough and
cold preparations [14]. The aim of the research
was to study the antioxidant activities of C.
medicus and G. glabra extract by using DPPH
radical method.

MATERIAL AND METHOD
Chemical
Ethanol, hydrochloric acid, acetonitrile and 2,2-
(DPPH),
purchased from Sigma Chemicals Co (USA).

diphenyl-1-picryl  hydrazyl were
Stock solutions of samples were prepared by
dissolving DPPH in acetonitril as solvent. Other
concentrations of DPPH were prepared by diluting
of stock solutions.
Plant Material

For preparation of alcoholic extract five gram
portions of C. medicus powder were added to a
mixture of 85 mL of ethanol (95%) and 15 mL
HCI (1.5 M). The mixture was stirred at a speed of
1000 rpm at room temperature for 30 min and then
it was filtered. The same procedure was performed
for G. glabra plant.

Apparatus

Spectral data were recorded for the different
extracts (C. medicus, G. glabra plant and mixture
of them) using a double beam spectrophotometer
(Perkin Elmer Lambda 25) over the range 400 -
800 nm in different

temperatures.

quartz cuvettes at
UV- Vis spectra

The stable 2,2-diphenyl-1-picryl hydrazyl radical
(DPPH) was used for the determination of free
radical-scavenging activities of the C. medicus and

G. glabra extracts. The H-transfer reactions from
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an antioxidant to DPPH were monitored using the
UV-Vis spectrophotometer (scheme 2) [15]. In a
typical procedure, 2 mL of a freshly prepared 10
M solution of DPPH in acetonitrile was placed in
the spectrophotometer cell. Then, 0.1-0.4 pL of a
freshly prepared alcoholic extracts of the
antioxidants were added. All the spectra were
recorded at 517 nm [16, 17]

The

according to the following equation:

inhibition  percentage was calculated

% Inhibition :leoo )

Where A, was the absorbance of the control
(blank, without
absorbance in the presence of the extract at end

extract) and A, was the

time.
The second-order rate constant (k) was
determined with the anti-radical compound

[Antioxidant] in large excess as compared with the
radical compound [DPPH], forcing the reaction to
behave as first order in DPPH as follows [18].

_d[DdPPH] = k,[DPPH] (2)
t

Where
k,=k,[Antioxidant] ~ (3)

[Antioxidant] is assumed to remain constant
throughout the reaction and can be modified
to obtain different K, values. Therefore,

DPPH was depleted from the medium under
pseudo-first-order conditions following the

equation:
[DPPH]=[DPPH],.e" (4)

Where [DPPH] is the radical concentration
at any time (t), [DPPH], is the radical

concentration at time zero, and k1 is the

pseudo-first-order rate constant.  This
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constant (K, ) is linearly dependent on the under pseudo-first-order conditions. The
pseudo first order rate constants were
determined by plotting In(A-A.)/(As-A.)

versus time.

concentration of the antioxidant. The rate
constants were determined by plotting
In(A-AL)/(A-A,) versus time and the
respective calculated rate constants listed in
table 1.

Kinetic studies were conducted by
measuring the disappearance of DPPH in of the plot of In(k) versus 1/T as shown in

acetonitrile at a wavelength of 517 nm [19] Figure 3.

The activation energy for DPPH scavenging
in the presence of G. glabra and C. medicus

was calculated from the angular coefficient

Schemel. Chemical structure of DPPH

"N\
NO, &L_ /[>

Scheme 2. The schematic H-transfer equilibria for DPPH radical. the reduced product of DPPH- resulting from hydrogen
atom transfer (HAT) or electron transfer, which is the main mechanism of the reaction between DPPH and free radicals.

RESULTS AND DISCUSSION formation of non-radical form namely DPPH-H

through the reaction. The extract was able to

In our study methanolic extract of G. glabra and .
y g reduce stable radical DPPH to the yellow colored

C. medicus plants were evaluated for antioxidants Diphenylpicrylhydrazyl.

ivi ing the DPPH model. The meth . . . .
activity by using the ode e method The scavenging activity against the DPPH radical

was based on reduction of DPPH solution in the . .
was determined by measuring the absorbance at

presence of hydrogen donating antioxidant due to
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517 nm until the reaction reached the steady state
(Figures 1 and 2). In DPPH model, methanol
extracts of G. glabra and C. medicus showed a
significant dose-dependent reduction of DPPH
radicals. The inhibition values show in table 1.
From the results it was clear that the mixture of G.
glabra and C. medicus plants have greater activity
than individual components. Furthermore, the
individual extracts of G. glabra and C. medicus
plants have similar antioxidant activity.

Table 2 shows that the rate constants for G.
glabra and C. medicus antioxidants were increased

by increasing of temperature and C. medicus

extracts showed the highest rate constant for
DPPH radical scavenging at 307K.

Moreover, the activation energy for DPPH
scavenging in the presence of G. glabra and C.
medicus plants, as powerful antioxidant, was
calculated from the angular coefficient of the plot
of InOk O versus 1/T as shown in Figure 3. The
values found for activation energy were Ea =
45.84k).mol™ and Ea = 62.02 ki.mol™ for G.
glabra and C. medicus, respectively. Table 2 also
represents that these radical scavenging reactions

have positive activation energies.

Absorbance
o o
=

w

400 500 600 700
Wavelength

800

Absorbance

400 500 600 700 800
Wavelength

Absorbance

400 500 600 700
Wavelength

800

=4
>

Absorbance
o
@

400 500 600 700 800
Wavelength

Figure 1.UV-Vis spectra of DPPH in the presence of A) 0.1 puL B) 0.2 uL, C) 0.3 pL,
D) 0.4 pL extracts from G. glabra plant.
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Figure 2. UV-Vis spectra of DPPH in the presence of A)0.1uL B) 0.2 pL, C) 0.3 pL,
D) 0.4 pL extracts from C. medicus plant.

Tablel. Calculated rate constants in the pretense of different amounts of extracts from G. glabra and C. medicus at 298K.

. . Mixture of
Glycyrrhiza glabra Cotoneaster medicus Glycyrrhiza glabra and Cotoneaster medicus
Antioxidant(ul)
0.1 Glyc, 0.2 Glyc, 0.2 0.3 Glyc, 0.3
0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4 0.1 Coton Coton Coton
ki(s™ 0.402 0.459 0.470 0.904 0.404 0.520 0.583 0.638 1.016 1.529 1.631
% Inhibition 85 86 89 91 85 86 88 92 84 88 94

Table2. Calculated rate constants in the pretense of 0.2 pL extracts from Glycyrrhiza glabra or Cotoneaster medicus at
different temperatures.

ki(s™) Activation Energy
Antioxidant 298K 301K 304K 307K (kJ/K.mol)
Glycyrrhiza glabra 0.365 0.544 0.739 0.983 45.84
Cotoneaster medicus 0.520 0.608 1.156 1.459 62.02
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Figure 3. Plot of Arrhenius equation for DPPH scavenging in the presence of 0.2 pL of (A) Glycyrrhiza glabra (B)
Cotoneaster medicus.

CONCLUSION
In this study extracts of C. medicus and G. glabra
plants were investigated for their antioxidant
activity using the DPPH reagent. In DPPH model,
methanol extracts of G. glabra and C. medicus
showed a significant dose-dependent reduction of
DPPH radicals. G. glabra showed % inhibition
value of 91 and C. medicus showed % inhibition
value of 92. Therefore extracts of C. medicus and
G. glabra showed similar radical scavenging and
reducing power ability. The present investigations
revealed that mixture of G. glabra and C. medicus
individual

plants have greater activity than

components.
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