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INTRODUCTION
The interaction between free radicals, antioxidants, and co-factors is  
essential in maintaining health, aging and age-related neurodegenerative  
diseases.1 Free radical induces oxidative stress. Imbalance between oxidants 
and antioxidants and causes oxidative stress. Hence, for maintaining a 
good biological system the equilibrium between free radicals and anti-
oxidants is believed to be a critical concept. Even though, our biological 
systems has an internal defense mechanism to fight against intracellular 
free radicals at a certain point this fails due to the over expression of 
free radicals.2 Hence, identification of alternate source of antioxidants is 
required for conferring protection to body cells. Literature survey shows  
the significant role of reactive oxygen species and other oxidants in causing  
numerous disorders and diseases.3-5 This has gained the attention of  
scientists to an appreciation of antioxidants helping in the maintenance 
of human health for prevention and treatment of diseases.
Synthetic antioxidants have been assumed to cause negative health effects. 
Hence, strong restrictions have been placed on their application and 
there is a trend to substitute them with antioxidants occurring naturally. 
In spite of the great advancements observed in modern medicine, plants  
still make an important contribution to health care. However, in the  
developing countries more interest in medicinal plants arises from their 
long use in folk medicines as well as their prophylactic properties. Previous  
research shows the inverse relation between the mortality from diseases  
and the consumption of plant products, which could be due to the 
presence of various antioxidant compounds.6-8 Recently there has been 
an upsurge of interest in the therapeutic potential medicinal plants as  

antioxidants in reducing oxidative stress. Among the numerous naturally  
occurring antioxidants; ascorbic acid, carotenoids and phenolic com-
pounds are more effective in inhibiting lipid peroxidation to scavenge 
free radicals and active oxygen species.
Cynodon dactylon (Family: Poaceae, Aruvampillu in Tamil, Dhub in 
Hindi, Bermuda grass inEnglish, Garike in Kannada) is a creeping herb 
rooting at the joints with smooth upward stem. The plant has been used 
as a folk remedy for various health disorder.9-11 Ethanol extract of root 
stalk of Cynodon dactylon has showed a marked diureticactivity.12 Aerial  
parts have also been marked as a CNS depressant.13 However; information 
pertaining to the antioxidant properties of entire plant of the Cynodon 
dactylon is very less. The present study was designed to investigate the of 
in vitro Antioxidant Properties of hydro alcoholic extract of entire plant 
of Cynodon dactylon by estimating the phytoconstituents, ABTS radical 
scavenging activity, hydroxyl radical scavenging potential, Nitric oxide 
free radical scavenging activity and total antioxidant level.

MATERIALS AND METHOD

Collection of Plant material
The whole plant along with the roots of Cynodon dactylon was collected  
from the campus of Kasturba Medical College, Manipal University.  
The taxonomical identification and authentication was done by  
Mrs. Usharani S. Suvarna, Department of Botany, Mahatma Gandhi  
Memorial College Udupi Karnataka. 
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ment of various diseases.
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Preparation of plant extract
The collected plant was washed thoroughly in tap water and dried in 
room temperature for 15 days. The dried plant was powdered. The hydro 
alcoholic extract was prepared by the extraction of 100 g of plant powder 
in 50% of methanol in water (Total volume of 500 ml) and refluxed at 
50°C in a soxhlet apparatus for 72 hrs. The liquid extract was cooled and  
concentrated by evaporation. The extract was kept in sterile bottles, under 
refrigerated conditions, until further use. They were used directly for the 
assessment of antioxidant capacity.

Chemicals and Reagents
Rutin, ABTS [2, 2-azinoibis–(3-ethylbenzothiazoline-6-sulphonate)],  
2-Deoxy-D-Ribose, Ascorbic acid were procured through Sigma Aldrich 
Chemicals and other chemicals and reagents used were of analytical 
grade.

Preliminary phytochemical testing
The extract was subjected to preliminary phytochemical testing to detect  
for the presence of different chemical groups of compounds. Hydro-
alcoholic extract of the entire plant of Cynodon dactylon was screened 
for the presence of flavonoids tannins, steroids, saponins, glycosides and 
alkaloids qualitatively as described in literatures.14

Determination of Total Flavonoid Content
Total flavonoid content was determined using colorimetric method 
described by Dewanto, Wu, Adom, and Liu15 with slight modification. 
Briefly, 0.5 ml of the extract was mixed with 1.5 ml of distilled water in  
a test tube followed by addition of 0.3 ml of 5% NaNO2 solution. After  
5 min, 0.3 ml of a 10% AlCl3 6H20 solution was added and allowed 
to stand for another 5 min before 1.0 ml of 1 M NaOH was added.  
The mixture was mixed well with vortex. The absorbance was measured 
immediately at 510 nm using spectrophotometer. Results were expressed 
as mg rutin equivalents in 1 g of dried sample (mg RE/g).

Determination of Hydroxyl radical scavenging assay
The influence of plant extracts on Hydroxyl radical was measured by the 
modified method described by Naskar et al.16 Hydroxyl radicals produced  
by the reduction of by iron in the presence of ascorbic acid degrade  
deoxyribose to form products which on heating with Thiobarbituric 
acid form a pink colour chromogen. Aliquots containing various con-
centration (2-10 μg/ml) of Cynodon dactylon extract in final volume of 
1 ml was mixed with 0.1 ml of (1 mM) EDTA, 0.01 ml of Fecl3 (10 mM), 
0.1 ml H2O2 (10 mM), 360 μl of 2- Deoxy d-ribose (10 mM), 330 μl of 
phosphate buffer saline pH 7.4 (50 mM), 0.1 ml of ascorbic acid (1 mM). 
The reaction mixture was incubated at 37oC for one hr. 1 ml of 0.5% 
TBA and 1 ml of 10% TCA were added to reaction mixture and heated  
in a boiling water bath for 20-30 min till the solution turned pink.  
The absorbance was measured at 532 nm by UV Vis spectrophotometer 
117 (Systronics). Rutin was used as standard for comparison.

Determination of ABTS Free Radical Scavenging Activity
ABTS Free radical scavenging activity of hydroalcoholic plant extract  
was determined by spectrophotometric method.17 ABTS free radical  
cations (ABTS+) were generated in vitro by treating ammonium per  
sulphate (2.45 mM) with ABTS (7 mM) solution. The mixture was  
undisturbed for 12-16 hrs. The mixture was kept in dark at room  

temperature. 0.5 ml of various concentrations of leaf extract (2-10 μg/ml) 
was treated with 0.3 ml of ABTS solution and the final volume was made 
up to 1 ml with distilled water. The absorbance was read at 745 nm and 
experiments were done in triplicates. Ascorbic acid was used as standard 
for comparison. The percentage of ABTS free radical scavenging activity 
was calculated using the formula.

HPLC Quantification of flavonoids in hydro alcoholic 
extract of Cynodon dactylon with their respective 
standards
The flavonoid content in the crude extract of was determined by HPLC 
method. Alliance 2690 separation module (Dual Lambda Absorbance 
Detection) made by Waters Pvt Ltd was used. The system is maintained 
by Empower II software. The analysis was carried out by the column,  
Luna 5µ C18 phenmax C18 of diameter 250×4.6 with 5 µm particle size.  
10 mg in 1 ml of standard was prepared in methanol l0 µl of standard was 
injected into the column. The set run time was 30 min. The flow rate was 
1 ml/min. The flavonoid content was identified depending on the retention 
time of standards.18

Nitric oxide free radical scavenging activity assay 
The procedure19 is based on the principle that, sodium nitroprusside 
in aqueous solution at physiological pH spontaneously generates nitric 
oxide which interacts with oxygen to produce nitrite ions that can be  
estimated using Griess reagent (Sulphanilic acid+Napthalamine). Scav-
engers of nitric oxide compete with oxygen, leading to reduced production 
of nitrite ions. For the experiment, sodium nitroprusside (10 mM), in 
phosphate-buffered saline, was mixed with different concentrations of 
each extracts dissolved in solvent and incubated at room temperature for 
150 min. After the incubation period, Griess reagent was added (When 
sulphanilic acid is added the nitrites form a diazonium salt. When the  
azo dye agent (N-Napthalamine) is added pink colour develops. The  
absorbance of the chromophore formed was read at 546 nm. Rutin was  
used as standard for comparison. The percentage inhibition by nitric oxide 
scavenging activity by can be calculated by the following formula.

 

 

[(Absorbance of control (Absorbance of sample
Absorbance of sample blank)

% scavenging 100
Absorbance of control]

Procedure: To 0.5 ml of varying concentration of extract and standard  
(Rutin), 2 ml of (10 mM) sodium nitroprusside, 0.5 ml of phosphate  
buffer saline (pH-7.4) was added. Incubated at 25°C for 150 min. To 0.5 ml 
of this reaction mixture 1 ml of (0.33%) sulfanilic acid was added and  
allowed to stand at room temperature for 5 min. 1 ml of (1%) naph-
thlamine was added and incubated at room temperature for 30 min.  
Absorbance was read at 540 nm. 

Total Antioxidant activity
Total antioxidant activity of plant extract was determined according 
to the procedure described by Prieto et al.20 The principle is based on 
the reduction of Mo (VI) to Mo (V) by plant extracts and formation of 
green phosphate/Mo (V) under acidic ph. 2 ml of various concentration 
of plant extract was added to 1 ml of total antioxidant reagent (TAC) 
which comprised of 0.6 M H2SO4, 28 mM sodium phosphate and 4 mM 
ammonium molybdate. The above solution was incubated at 90oC for 
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90 min. The absorbance of reaction mixture was read at 695 nm using a 
spectrophotometer. 

RESULTS AND DISCUSSION 

Preliminary phytochemical screening
The preliminary phytochemical investigation showed the presence of 
various phytochemical constituents such as phenolic acids, flavonoids.
In the present study the results (Table 1) of the qualitative test for flavo-
noids, tannins, steroids and saponins were positive. Alkaloids and  
glycosides were absent in the plant extract. Previous research shows that 
flavonoids group exhibit a wide range of biological activities such as anti-
oxidant, anti-inflammatory, antimicrobial, anti-angionic, anticancer and 
anti-allergic.21 Saponins are other type bioactive chemical constituents  
which are involved in plant disease resistance because of their antimicrobial 
activity.22 Tannins are phenolic compound and their derivatives are also 
considered as primary antioxidant or free radical scavengers.23 Steroids  
have been reported to have antibacterial properties, the correlation  
between membrane lipids and sensitivity for steroidal compound indicates 
the mechanism in which steroids specifically associate with membrane 
lipid and exerts its action by causing leakages from liposomes.24 The 
presence of most phytochemicals in Cynodon dactylon might be respon-
sible for their therapeutic potential. 
The method developed for HPLC analysis provided a quick analysis of 
the hydroalcoholic extract. The conditions used led to a good separation 
of the peaks which could be identified in the chromatogram along with 
the standard (Figure 1). The retention time obtained for the standards of 
Gallic acid (Rt=2.475), Rutin (Rt=5.628) Orientin (Rt=4.983) and Morin 
(Rt=6.952) were compared with the retention time obtained for the plant 
extract for Gallic acid (Rt=2.402), Rutin (Rt=5.617) Orientin (Rt=4.900) 
and Morin (Rt=6.933). They were identified by comparison with the 
chromatogram of the four reference compounds obtained under the 
same conditions and the respective UV spectra, obtained. 
Many flavonoids are found to be strong antioxidants effectively scav-
enging the reactive oxygen species because of their phenolics hydroxyl 
groups.25 Phenolic antioxidants are generally believed to form phenoxyl 
radical upon donating a hydrogen atom that could quench active free 
radicals. This has been reported to have multiple biological effects.26 Our 
study showed the presence of four bioactive polyphenolic flavonoids like 
Gallic acid, Orientin, Rutin, and Morin which might play an important 
role in improving of oxidative stress.
Flavonoids are plant secondary metabolites widely distributed in the 
plant kingdom. More than 6000 flavonoids have been identified in 
plants.26 Flavonoids are naturally occurring in plants and are thought 
to have positive effects on human health.27 The hydro alcoholic extracts 
of Cynodon dactylon was analyzed for their total Flavonoid content and 
it was observed that whole plant extract of Cynodon dactylon displayed 
flavonoid content ranging from 1.5 mg RE/g to 140 mg RE/g of extract  
(Figure 2). Presence of phenolic and flavonoid compounds might be  

attributed to the antioxidant activity. Studies on flavonoidic derivatives 
have shown a wide range of antibacterial, antiviral, anti-inflammatory, 
anticancer, and anti-allergic activities.27

ABTS assay is an excellent tool for determining the antioxidant activity  
of hydrogen–donating antioxidants and of chain-breaking antioxi-
dants.28 In the present study plant extract of Cynodon dactylon, extracts 
scavenged ABTS free radicals in dose dependent manner. Rutin was used  
as standard. Percentage inhibition of plant extract at the minimum  
concentration of 0.2 mg and maximum concentration of 1µg was found 
to be 36.9% and 80.2% respectively, where standard rutin showed the  
saturation of 71.8% and 93.8% respectively (Figure 3). Therefore, the 
ABTS radical scavenging activity of entire plant of Cynodon dactylon  
indicates its ability to scavenge free radicals.
Hydrogen peroxide is a neutral molecule formed during the dismutation 
of superoxide by superoxide dismutase which freely diffuses out of the  
lipid bilayer, thereby targeting other biomolecules, namely proteins, lipids,  
etc. which comes in contact. However, it may be toxic if converted to  
hydroxyl radical in the cell. Scavenging of hydrogen peroxide by the plant 
extracts may be attributed to their phenolics, which donate electron to 
hydrogen peroxide, thus reducing it to water.29 At 100 μg concentration  
plant extract displayed 51.8 ± 0.96% hydroxyl radical scavenging activity  
respectively, as compared to standard Rutin which displayed 85.24 ± 0.22% 
scavenging activity (Figure 4). In the present study the plant extract was 
capable of scavenging hydrogen peroxide in a dose dependent manner.
The role of nitric oxide (NO) in numerous diseases has generated a  
considerable discussion over the past several years. NO is apotent bio 
regulatory molecule possessing various physiological effects including 
control of blood pressure, neural signal transduction, platelet function, 
antimicrobial and antitumor activity.30 However, excess production of NO 
is associated with several diseases. NO and its derivatives produced by the 
activated phagocytes might have genotoxic effect contributing in the mul-
tistage carcinogenesis process.31,32 It would be interesting to develop potent 
and selective inhibitors of NO for potential therapeutic use In our study 
the scavenging activity of plant extract at the minimum concentration of 
20 µg and maximum concentration of 100 µg was found to be 7.01% and 
41.8%. Whereas, standard Rutin was 45.8% and 74.3% respectively (Figure 
5). The present results shows that entire plant of Cynodon dactylon might 
have the property to counteract the effect of NO formation which might 
be helpful in preventing the ill effects of excessive NO generation in vivo.
The phosphomolybdenum assay evaluates both water-soluble and fat-
soluble antioxidant capacity.20 Electron transfer occurs in this assay  
depends on the structure of the antioxidant. In our study the hydro  
alcoholic plant extract of Cynodon dactylon contains 11.52 to 220 mg of  
Rutin equivalence per gram of extract at concentration of 20 to 100 µg/ml.  
This shows that Cynodon dactylon exhibited total antioxidant activity 
in a dose dependent manner (Figure 6). The extracts might have acted 
as radical chain terminators, transforming reactive free radical species 
into more stable non-reactive products. The antioxidant property of this 
plant might be due to the presence of phenolic compounds. Phenolic 

Table 1: Phytochemicals screening analysis of entire plant of Cynodon dactylon extract (+ = present, - = absent)

Test CDE (Cynodon dactylon extract )

Flavonoids +

Tannins +

Steroids +

Saponins +

Alkaloid -

Glycosides -
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Figure 3: Estimation of ABTS scavenging assayof hydroalcoholic extract of entire plant of Cynodon dactylon.

Figure 1: Chromatogram showing the presence of flavonoids in the entire plant of Cynodon dactylon extract along with reference standards.

Figure 2: Estimation oftotal flavonoid content of hydroalcoholic extract of entire plant of Cynodon dactylon.
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Figure 4: Estimation of Hydroxyl radical scavenging activity of entire plant of Cynodon dactylon.

Figure 5: Estimation of Nitric oxide free radical scavenging activity assay of the entire plant of Cynodon dactylon.

Figure 6: Evaluation of the total Antioxidant activity of the entire plant of Cynodon dactylon.
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active components in order to prepare natural pharmaceutical products 
of high value. Our results might be helpful for providing the platform 
for researchers and pharma companies for the development of precious 
medicines which will be helpful for treatment of various diseases.
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compounds due to their redox properties can play animportant role in 
absorbing and neutralizing free radicals, quenching singlet and triplet 
oxygen, or decomposingperoxides.33

CONCLUSION
Results of our study suggest the great value of entire plant of Cynodon 
dactylon possessing significant antioxidant activityby its ABTS radical  
scavenging activity, hydroxyl radical scavenging potential and the  
presence of the potent bioactive polyphenols. The preliminary phyto-
chemical screening of the plant indicated the presence of flavonoids  
tannins, steroids, saponins, glycosides and alkaloids. Based on this 
infor mation, it could be concluded that this plant is a natural sources of  
antioxidant substances of high importance. Further studies of this plant 
species should be directed to carry out in vivo studies of its medicinal 
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