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Abstract
Antioxidants have been reported to prevent oxidative damage caused by free radical and can be used in
cardiovascular and anti-inflammatory diseases. The results indicate that the plant extract has better DPPH
scavenging action and reducing power compared to the individual plant extract indicating synergistic and
supra additive effect of phytochemicals present in the extract. This present study proves that the plant
extracts have considerable antioxidant property and further detailed studies and characterization of these
plant extracts can contribute to their medicinal and pharmaceutical applications. The assessment of in
vitro antioxidant status of T. aestivum against a broad spectrum of free radical scavengers provide
strongly a valid tool that T. aestivum could serve as a natural source of antioxidant defense. Almost all
the antioxidants were noted to be significant in counteracting the free radical scavenging activity. The in
vitro antioxidant status provides a new insight to assess the hepatoprotective effect of T. aestivum.
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Introduction
Plants are the richest resource of drugs of traditional system of medicine, modern medicine,
pharmaceutical intermediates and chemical entities for the synthetic drugs. The use of plants
and plants product as a medicine could be traced as far back as he begining of human
civilization [1]. Various types of plants have been used not only for dietary supplements but
also as traditional folk treatments for many health problems [2]. The use of folk medicine is
widespread and herbaceous plants comprise an important source of bioactive compounds
possessing potent biological properties. They have played a significant role in traditional
medicine since ancient times and still represent an important source of natural antioxidants that
might lead to the development of novel drugs [3]. It has been established that oxidative stress is
among the major causative factors in the induction of many chronic and degenerative diseases
including atherosclerosis, ischemic heart disease, ageing, diabetes mellitus, cancer,
immunosuppression, neurodegenerative diseases and others [4]. Antioxidants act as a defence
mechanism that protects against oxidative damage and include compounds to remove or repair
damaged molecules. It can prevent/ retard the oxidation caused by free radicals and sufficient
intake of antioxidants is supposed to protect against diseases [5].
The human body has a complex system of natural enzymatic and non-enzymatic antioxidant
defenses which counteract the harmful effects of free radicals and other oxidants. Free radicals
are responsible for causing a large number of diseases including cancer [6], cardiovascular
disease [7], neural disorders [8], Alzheimer’s disease [9], mild cognitive impairment [10],
Parkinson’s disease [11], alcohol induced liver disease [12], ulcerative colitis [13], aging [14] and
atherosclerosis [16]. Protection against free radicals can be enhanced by ample intake of dietary
antioxidants. Substantial evidence indicates that foods containing antioxidants and possibly in
particular the antioxidant nutrients may be of major importance in disease prevention. There is,
however, a growing consensus among scientists that a combination of antioxidants, rather than
single entities, may be more effective over the long term. Antioxidants may be of great benefit
in improving the quality of life by preventing or postponing the onset of degenerative diseases.
In addition, they have a potential for substantial savings in the cost of health care delivery [17].
Wheat, (Triticum species) a cereal grass of the Gramineae (Poaceae) family, is the world's
largest edible grain cereal-grass crop. The wheat plant is an annual grass. In early growth
stages the wheat plant consists of a much-compressed stem or crown and numerous narrowly
linear or linear-lanceolate leaves. For over fifty years, researchers have known that the cereal
plant, at this young green stage, is many times richer in levels of vitamins, minerals and
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proteins as compared to seed kernel, or grain products of the
mature cereal plant [18].
Today, wheatgrass is quickly becoming one of the most widely
used supplemental health foods and is available in many health
food stores as fresh produce, tablets, frozen juice, and powder.
Wheatgrass contains vitamins, minerals, enzymes, amino
acids, polysaccharides, and large amounts (70%) of
chlorophyll. In line with folk sayings, the health benefits of
wheatgrass may include improved digestion, blood pressure
reduction, heavy metal detoxification from the bloodstream,
immune system modulation, and gout alleviation. Several
papers have indicated that wheatgrass has anti-tumor activities,
anti-oxidant properties (2), and a therapeutic effect on distal
ulcerative colitis. In addition, wheatgrass may help prevent
some disorders, including diabetes and heart disease [19].
The objectives of the present study, we assessed the
antioxidant level in leaves of Triticum aestivum. It was also
aimed to observe the antioxidant properties in terms of DPPH
scavenging activity and reducing power of this plant extract.
Materials and Methods
Plant Materials and preparation of extract
The leaves of T. aestivum were collected from tray. The
samples were shade dried at room temperature and then
ground to a fine powder in a mechanic grinder. The powdered
material was then extracted using solvent ethanol in the ratio
1:10 using soxhlet apparatus. After extracting all colouring
material the solvent was removed by evaporating in water bath
which give rise to a solid mass of the extract.
DPPH assay: Various concentrations of ethanolic extract of
the sample (4.0 ml) were mixed with 1.0 ml of methanolic
solution containing DPPH radicals, resulting in the final
concentration of DPPH being 0.2 mM. The mixture were
shaken vigorously and left to stand for 30 mins, and the
absorbance was measured at 517 nm. Ascorbic acid was used
as control. The percentage of DPPH decolorization of the
sample was calculated according to the equation:
% decolorization= [1-(ABS sample/ABS control)] x 100
IC50value (mg extract/ml) was the inhibitory concentration at
which DPPH radicals were scavenged by 50%. Ascorbic acid
was used for comparison [20].
ABTS assay: Samples were diluted to produce 0.2 to 1.0
µg/ml. The reaction was initiated by the addition of 1.0 ml of
diluted ABTS to 10 µl of different concentration of ethanolic
extract of the sample or 10 µl of methanol as control. The
absorbance was read at 734 nm and the percentage inhibition
was calculated. The inhibition was calculated according to the
equation I = A1/A0 x 100, where A0 is the absorbance of
control reaction, A1 is the absorbance of test compound [21].
Hydroxyl scavenging assay: The reaction mixture 3.0 ml
contained 1.0 ml of 1.5 mMFeSo4, 0.7 ml of 6 mM hydrogen
peroxide, 0.3 ml of 20 mM sodium salicylate and varying
concentrations of the extract [18]. After incubation for 1 hour at
37 °C, the absence of the hydroxylated salicylate ecomplex
was measured at 562 nm. The percentage scavenging effect
was calculated as Scavenging activity = [1-(A1-A2)/A0] x
100%.
Where A0 was absorbance of the control (without extract) and
A1 was the absorbance in the presence of the extract, A2 was
the absorbance without sodium salicylate [22].

Super oxide radical assay: The 3 ml reaction mixture
contained50µl of lMNBT, 150µl of lM NADH with or without
sample and trisbuffer (0.02 M, pH 8.0). The reaction was
started by adding 15µl of lM PMS to the mixture and the
absorbance change was recorded to 560 nm after 2 mins.
Percent inhibition was calculated against a control without the
extract [23].
Reducing power: The reaction mixture contained 2.5 ml of
various concentrations of ethanolic extract of the sample, 2.5
ml of 1% potassium ferricyanide and 2.5 ml of 0.2 M sodium
phosphate buffer. The control contained all the reagents except
the sample. The mixture was incubated at 50 °C for 20 min
and were terminated by the addition of 2.5 ml of 10% (W/V)
of trichloroacetic acid, followed by centrifugation at 3000 rpm
for 10 min. 5.0 ml of the supernatant upper layer was mixed
with 5.0 ml measured at 700 nm against blanks that contained
distilled water and phosphate buffer. Increased absorbance
indicates increased reducing power of the sample. EC50 value
(mg extract/ml) is the effective concentration at which the
absorbance was 0.5 for reducing power and were obtained by
interpolation from linear regression analysis. Ascorbic acid
was used for comparison [24].
NO scavenging assay: The interaction of ethanolic extract of
the sample with nitric oxide was assessed by the nitrite
detection method. Nitric oxide was generated from sodium
nitroprusside and measured by Griess illosvory reaction.
Sodium nitroprusside in aqueous solution at physiological pH
spontaneously generated nitric oxide, which interacts with
oxygen to produce nitrite, which can be estimated by the use
of Griess illosvory reagent. In the present experiment, nitrite
ion was measured by using Griess illosvory reagent, which is
modified by using naphthyl ethylene diamine dihydro chloride
instead of 1-naphthyl amine. Nitric oxide radical generated
from sodium nitroprusside (SNP) was measured. Briefly, the
reaction mixture (5.0 ml) containing SNP (5 mM) in
phosphate-buffered saline (pH 7.3), with or without the plant
extract at different concentrations, was incubated at 25 °C for
180 min. The NO· radical thus generated interacted with
oxygen to produce the nitrite ion (NO·2) which was assayed at
30 min intervals by mixing 1.0 ml of incubation mixture with
an equal amount of Griess reagent. The absorbance of the
chromophore (purple azo dye) formed during the diazotization
of nitrite ions with sulphanilamide and subsequent coupling
with naphthylethylenediamine dihydrochloride cas measured
at 546 nm [25].
FRAP assay: The stock solution of 10 mM 2, 4, 6- tripyridyls- triazine (TPTZ) in 40 mMHCL, 20 mMFeCl3. 6H2O and 0.3
M acetate buffer (pH 3.6) were prepared. The FRAP reagent
contained 2.5 ml TPTZ solution, 2.5 ml ferric chloride solution
and 25 ml acetate buffer. It were freshly prepared and warmed
to 37 °C. 900 µl FRAP reagent were mixed with 90 µl water
and 30 µl test ethanolic extract of the sample and standard
antioxidant solution. The reaction mixture was then incubated
at 37 °C for 30 mins and the absorbance was recorded at 595
nm. An intense blue colour complex was formed when ferric
tripyridyl triazine (Fe3+-TPTZ) complex was reduced to ferrous
(Fe2+) form. The absorption at 540 nm was recorded [26].
Statistical analysis
All values are expressed as Mean ± SD. The significance of
differences between the means of the tests and controls were
calculated by one way ANOVA.
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Results
DPPH
The reaction capability of DPPH radical was determined by
the decrease in its absorbance at 515 nm induced by
antioxidants. At 200-1000 µg, the antioxidant activities of
ethanolic extract of T. aestivum and the standard ascorbic acid
were 24.11-38.12% and 26.11-40.11%, respectively. The
extract exhibited concentration-dependent radical scavenging
activity, that is, the higher the concentration, the scavenging
potential. The DPPH radical scavenging activity of ethanolic
extract of T. aestivum is shown in the Fig 1, which clearly
indicates the dose-dependent DPPH scavenging activity of T.
aestivum, with an IC50 value of 820 mg, and ascorbic acid
with an IC50 value of 670 mg.

plants as naturally occurring antioxidants.

Fig 3

Nitric oxide scavenging activity
The minimum in vitro nitric oxide scavenging activity of the
plant extract was 27.8% at 200 µg concentration, whereas the
maximum in vitro activity was 62.5% at 1000 µg
concentration. The percentage inhibition was increased with
increasing concentration of the extract. However, activity of
ascorbic acid was more pronounced than that of our extract.
Fig. 4 clearly indicates the dose-dependent nitric oxide
scavenging activity of T. aestivum.

Fig 1

Superoxide scavenging
Superoxide radical reduced NBT to a blue-colored formation
that was measured at 560 nm. At 200-1000 µg, the superoxide
scavenging activity of ethanolic extract of T. aestivum was
17.40-59.50% and that of the standard ascorbic acid was 19.560.30%. The superoxide scavenging activity of ethanolic
extract of T. aestivum and standard ascorbic acid is shown in
Figure 2. The ethanolic extract of T. aestivum exhibited
concentration-dependent radical scavenging activity, that is,
percentage inhibition increased with sample concentration.

Fig 4

FRAP
The ferric reducing ability of the extract at 200-1000 µg was in
the range of 0.06-0.15 and that of the standard ascorbic acid
was 0.07-0.16. The FRAP values for the extract were
significantly lower than those of ascorbic acid. Fig-5 shows
that there was an increase in absorbance from 0.073 to 0.138.

Fig 2

Reducing power
Ethanolic extract of T. aestivum displayed considerable
reducing power, primarily due to its effect as an electron
donor, and thereby hatting radical chain reactions by
converting free radicals to more stable products. Increasing
absorbance at 700 nm indicated an increase in reductive
ability. Fig-3 shows dose response curves for the reducing
power of the extract. The extracts showed good reducing
power that was comparable with that of ascorbic acid. The
antioxidant activity confirmed the medicinal importance of

Fig 5

ABTS
Proton radical scavenging is an important attribute of
antioxidants. ABTS is a protonated radical that has a
characteristic maximum at 734 nm, which decreases with the
scavenging of proton radicals. Fig-6 shows the ABTS

~ 20 ~

Journal of Medicinal Plants Studies

scavenging ability of T. aestivum. The scavenging effect of
ABTS radical increased with concentration. The ethanolic
extract of the leaves of T. aestivum were fast and effective
scavengers of the ABTS radical. The plant extract showed
antioxidant activities, proving their capacity to scavenge
ABTS.

Fig 6

Hydroxyl radical scavenging
The potential of an ethanolic extract of T. aestivum to inhibit
hydroxyl-radical-mediated deoxyribose damage was assessed
at a concentration of 200-1000 µg/mL. The sample exhibited
minimum activity of 17.0% at 200 µg and maximum activity
of 58.0% at 1000 µg, showing that the hydroxyl radical
scavenging activity occurred in a dose-dependent manner (Fig.
7). The results indicate the scavenging potential of T. aestivum
against hydroxyl radicals.

Superoxide scavenging
Superoxides are produced from molecular oxygen by oxidative
enzymes as well as via nonenzymatic reactions such as autooxidation by catecholamines [29]. Superoxide anions play an
important role in the formation of other reactive oxygen
species such as hydrogen peroxide, hydroxyl radical and
singlet oxygen, which induce oxidative damage in lipids,
protein and DNA [30, 31]. The superoxide scavenging activity of
T. aestivum was investigated, because the extract has the
potential to scavenge superoxide anions. Fig. 2 clearly
indicates that T. aestivum is a potent scavenger of superoxide
radicals.
Reducing power
The reducing power of a compound acts as an indicator of its
potential antioxidant activity. The reducing properties are
generally associated with the presence of reductones, which
exhibit antioxidant activity by breaking the chain reactions by
donating hydrogen atoms [32]. Reductones also react with
certain precursors of peroxide, thus preventing formation of
the latter [33]. We showed that T. aestivum had comparable
reducing power towards ascorbic acid.
Nitric oxide scavenging activity
Nitric oxide is a free radical produced in mammalian cells
involved in regulation of various physiological processes.
However, excess production of nitric oxide is associated with
several diseases. The development of substances to prevent the
overproduction of nitric oxide has become a new research
target for treating chronic inflammatory diseases [34]. In the
Fig. 4. ABTS scavenging activity of ethanolic extract of T.
aestivum and Butylated hydroxytoluene (BHT). Values are
expressed as mean _ SD (n ¼ 3) indicate triplicate
measurement. Fig. 3. Ferric reducing antioxidant power of
ethanolic extract of T. aestivum and Butylated hydroxytoluene.
Values are expressed as mean standard deviation (n ¼ 3)
indicate triplicate measurement. Fig. 5. Hydroxyl radical
scavenging activity of ethanolic extract of T. aestivum and
mannitol. Values are expressed as mean standard deviation (n
¼ 3) indicate triplicate measurement [35, 36]. Fig. 6. Present
study, the ethanolic extract of T. aestivum was checked for its
inhibitory effect on nitric oxide production. Nitric oxide
radical generation from sodium nitroprusside at physiological
pH was inhibited by T. aestivum.

Fig 7

Discussion
DPPH
The free radical scavenging activity of ethanolic extract of T.
aestivum and also that of ascorbic acid was evaluated through
its ability to quench the synthetic DPPH radical. There are
many methods for evaluating the antioxidant activity of both
natural and artificial compounds. The DPPH assay constitutes
a rapid and low cost method that has frequently been used for
evaluation of the antioxidative potential of various natural
products [27]. Therefore, in the present study, T. aestivum was
screened for its possible antioxidant and radical scavenging
activity by DPPH. The radical scavenging reaction of ascorbic
acid with DPPH was essentially instantaneous; the reaction of
DPPH with T. aestivum was also fast but slower compared to
that with ascorbic acid. It is usually noticeable as discoloration
of ethanolic extract of plant samples from purple to yellow;
hence, DPPH is widely used to evaluate the free radical
scavenging capacity of antioxidants [28].

FRAP
In FRAP, ferric-ferric cyanide complex is reduced to the
ferrous form depending on the presence of antioxidants. The
reducing capacity of a compound may serve as a significant
indicator of its potential antioxidant activity; higher
absorbance indicates a higher ferric reducing power [37]. We
showed that T. aestivum had comparable ferric reducing power
to that of synthetic antioxidants.
ABTS
The ABTS radical cation decolorization assay can measure the
relative antioxidant ability to scavenge the radical ABTS as
compared with BHT, and is an excellent tool for determining
the antioxidant capacity of hydrogen-donating antioxidants.
The blue and green ABTS radical cation was generated prior
to adding antioxidant containing samples prevents
interference, which stable absorbance was achieved, by adding
the ethanolic extract of T. aestivum and the scavenging ability
measured in terms of discolorization at 734 nm [39].
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Hydroxyl radical scavenging
Hydroxyl radicals are highly potent oxidants, which can react
with biomolecules in living cells and cause severe damage. In
the present study, administration of leaf extract to the reaction
mixture significantly inhibited the hydroxyl radical activity,
with a maximum inhibition of 58.06% and 56.12% being
observed with the standard and T. aestivum, respectively [40].
Conclusion
As our knowledge of the mechanisms of human diseases has
increased, particularly metabolic diseases such as diabetes,
liver disease and hypertension, the role played by highly
reactive oxygen species such as free radicals has become
increasingly relevant. Research on medicinal plants for natural
antioxidants is also increasing. The present study indicates that
the leaves of T. aestivum possess antioxidant properties and
could serve as free radical inhibitors or scavengers, or act as
primary antioxidants. With this kind of investigation it would
be easier to treat and prevent the human damages occurring
due to the free radical. Therefore, further research is needed
for the isolation and identification of the active components in
the extracts.
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