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ABSTRACT: Oxidative stress is found to be one of the major causes of 

health hazards in the present global scenario. The traditional herbs and 

medicinal plants have been investigated for the presence of natural 

antioxidants, which have incredible effects in the prevention of various 

oxidative stress associated diseases. The objective of present investigation is 

to assess the antioxidant capacity and phytochemical analysis of selected 

endemic medicinal plants viz., Abutilon indicum, Albezia odoratissima, 

Aglaia elaegnoides, Calicarpa tomentosa, Colebrookia oppostifolia and 

Pterocarpus marsupium. The antioxidant potentiality of these medicinal 

plants was assayed by 1,1-Diphenyl-2-picryl hydrazyl (DPPH), hydroxyl, 

superoxide radical scavenging and lipid peroxidation assays, total antioxidant 

potential by Ferric reducing antioxidant power (FRAP) assay. Qualitative 

phytochemical analysis revealed that ethanolic bark extract of A. odoratissima 

showed positive results for the presence of alkaloids, phenols, flavonoids, 

tannins, anthraquinones and saponins. The plants with high phenol contents 

showed high antioxidant activity. The results showed that ethanolic bark 

extract of A. odoratissima exhibited highest antioxidant activity by possessing 

considerably high phenolic content. 

INTRODUCTION: Over the centuries, plants 

have been one of the important sources of many 

traditional medicines throughout the world. India is 

considered as a vast repository of valuable 

medicinal and aromatic plant species that are used 

in traditional system of medicine. In India, 

approximately 3000 plant species have been 

reported to have medical properties.  Especially, 

antioxidants derived from medicinal plants have 

been used in the prevention and treatment of 

oxidative stress related diseases 
1
. 
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In the recent years, oxidative stress is found to be 

one of the major causes of health hazards. It has 

been implicated in the etiology of numerous 

diseases and disorders such as Alzheimer’s disease, 

neural disorders, cardiovascular diseases, mild 

cognitive impairment, Parkinson’s disease; alcohol 

induced liver diseases, atherosclerosis, ulcerative 

colitis, several cancers and ageing 
2
.  

Under normal physiological conditions, the 

production of reactive oxygen species (ROS) is 

balanced by the endogenous antioxidative defense 

system. However, the deleterious oxidative stress 

can be generated as a result of imbalance between 

the production and elimination of ROS. These ROS 

can adversely cause tissue damage by reacting with 

polyunsaturated fatty acids in cellular membranes, 

nucleotides in DNA and critical sulfhydryl bonds in 

proteins.  
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Antioxidants are believed to play a pivotal role in 

the protection of cells from the damage caused by 

ROS. Experimental and epidemiological studies 

indicate that, there is an inverse correlation 

between the consumption of antioxidant rich diet 

and progression of diseases 
3
. Thus, in recent years, 

researchers have been searching for 

pharmacologically potent and non-toxic 

antioxidants from natural resources, especially 

edible or medicinal plants 
4
. 

Many indigenous medicinal plants have been used 

popularly as folk medicine in India and other Asian 

countries. The bioactive principles have been 

reported in some of these Indian medicinal plants 
5
.  

Secondary metabolites such as polyphenols have 

drawn increasing attention due to their potent 

bioactivities and their credible effects in the 

prevention of various oxidative stress associated 

diseases 
6
.  

Thus, the objectives of the present study were 

evaluation of antioxidant activity and 

phytochemical analysis of some selected Indian 

medicinal plants which are being used traditionally: 

Calicarpa tomentosa, Albezia odoratissima, 

Pterocarpus marsupium, Colebrookia oppostifolia, 

Aglaia elaegnoides and Abutilon indicum.  

MATERIAL AND METHODS: 

Chemicals: 1, 1-Diphenyl-2-picryl hydrazyl 

(DPPH), 2-Thiobarbituric acid (TBA), Nitroblue 

tetrazolium chloride (NBT), Trichloroacetic acid 

(TCA), 2, 4, 6-tri-(2-pyridyl)-s-triazine (TPTZ) 

were purchased from Sigma Chemicals Co. USA.  

Gallic acid, Folin- Ciocalteau reagent, other 

chemicals and solvents were obtained from Merck 

Co, India. All chemicals and solvents used in the 

present study were of the analytical grade. 

Plant collection and Preparation of plant 

extracts: The plant parts were collected from 

Chintapalli forest of Eastern Ghats, Andhra 

Pradesh, India in the month of April, 2009. All the 

plant parts were authenticated by the experts in the 

Department of Botany, Andhra University, 

Visakhapatnam, and Andhra Pradesh, India. 

Completely shade dried plant materials were 

powdered using mechanical blender.  

Extracts were prepared by maceration of 20g of 

each plant material in 100ml of n-hexane, ethyl 

acetate, ethanol and water separately. Extracts were 

filtered using Whatman No.1 filter paper followed 

by evaporation of the filtrate under vacuum using 

rotary evaporator. Different concentrations of plant 

extracts were prepared using aforesaid solvents for 

further analysis. 

DPPH radical scavenging activity: DPPH radical 

scavenging activity was measured by using the 

method of Scherer and Godoy 
7
 with slight 

modification. To 5ml of ethanolic DPPH (0.004%) 

solution, 50µl of plant extract (various 

concentrations) was added and mixed vigorously.  

After 30 min of incubation at 37
o
C in the dark, the 

absorbance was measured at 517 nm by using UV-

Visible spectrophotometer. For control, plant 

extract was replaced by respective solvent. The 

decrease in the absorbance of DPPH solution by the 

plant extract indicates its radical scavenging 

activity.  

The radical scavenging activity was calculated 

using the following formula: Percent (%) of DPPH 

radical scavenging activity = [(A0 – A1)/ A0] × 100. 

Where A0 is the absorbance of DPPH solution 

without plant extract (control) and A1 is the 

absorbance of DPPH solution in presence of plant 

extract. The efficacy of the plant extracts to 

scavenge DPPH radicals was expressed as IC50 i.e. 

concentration at which 50% of DPPH radical was 

scavenged. The IC50 value was obtained from linear 

regression analysis and antiradical power (1/ IC50 × 

100) was expressed 
8
. 

Superoxide radical scavenging activity: The 

superoxide radicals were generated as described by 

Sabu and Ramadasan 
9
. Briefly, the superoxide 

anions were generated by the addition of 0.4ml of 

0.1mM Hydroxyl amine in a reaction mixture 

containing 1.0ml of 125mM Sodium Carbonate, 

0.4ml 25µM NBT and 0.2 ml of 0.1mM EDTA. 

The superoxide radical scavenging activity was 

initiated by adding 0.5ml of plant extract at various 

concentrations. For control, the plant extract was 

replaced by ethanol. After 5 min of incubation at 

room temperature, the absorbance was measured at 

560 nm. The decrease in absorbance by plant 

extract indicates it’s of superoxide radical 

scavenging ability.  
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The percent of inhibition of superoxide radicals 

was calculated by the following equation: Percent 

(%) of superoxide radical scavenging activity = 

[(A0 – A1)] / A0] × 100. Where A0 was the 

absorbance of control and A1 was the absorbance in 

the presence of plant extract. The superoxide 

radical scavenging efficiency of the plant extracts 

was expressed as IC50. 

Hydroxyl radical scavenging activity: Hydroxyl 

radical scavenging activity was carried out by the 

method of Vardar et al 
10

. This method involves in 

vitro generation of hydroxyl radicals by Fenton 

reaction using Fe
3+

/ Ascorbate / EDTA / H2O2 

system. Briefly, 0.1ml of plant extract at various 

concentrations was added to the reaction mixture 

containing 0.1ml of 3mM Deoxy ribose, 0.5ml of 

0.1mM FeCl3, 0.5ml of 0.1mM EDTA, 0.5ml of 

0.1mM Ascorbic acid, 0.5ml of 0.1mM H2O2 and 

0.8ml of 20mM Phosphate buffer, pH 7.4 in a final 

volume of 3ml. After incubation at 37
o
C for 1hr, 

1ml of 1% TBA and 1ml of 2.8% TCA were added 

and kept the reaction mixture in water bath for 20 

min at 100
o
C.  

The reaction mixture was cooled and absorbance 

was measured at 532 nm against control. For 

control, plant extract was replaced by ethanol. The 

percent of hydroxyl radical scavenging activity of 

extracts was calculated according to the following 

equation: Percent (%) of hydroxyl radical 

scavenging activity = [(A0 – A1)] / A0] × 100. 

Where A0 was the absorbance of control and A1 

was the absorbance in the presence of plant 

extracts. The hydroxyl radical scavenging activity 

of plant extracts were expressed as IC50. 

Inhibition of lipid peroxidation: To study the 

inhibition of lipid peroxidation by the plant 

extracts, lipid peroxidation was induced by FeSO4 – 

Ascorbate system in sheep liver homogenate by 

previously described method of Bishayee & 

Balasubramaniyam 
11

. The degree of lipid 

peroxidation was assayed in terms of thiobarbituric 

acid reactive substances (TBARS) by the method 

of Ohkawa et al 
12

. The inhibition of lipid 

peroxidation was initiated by adding 0.4ml of plant 

extract at various concentrations to the reaction 

mixture containing 0.1ml of 25% (w/v) sheep liver 

homogenate in 40mM Tris –HCl buffer (pH 7.0), 

30mM KCl, 0.16mM FeSO4 and 0.06mM Ascorbic 

acid. The reaction mixture was then incubated at 

37
o 
C for 1 hr. Then, 0.4ml of reaction mixture was 

treated with 0.2ml of 8.1% SDS, 1.5ml of 1% TBA 

and 1.5ml of 20% acetic acid and the pH was 

adjusted to 3.5. The total volume was then made up 

to 4.0ml by adding distilled water and the reaction 

mixture was kept in a water bath at 95
o 

C for 1hr. 

After cooling to RT, 1ml of distilled water and 5ml 

of n-butanol and pyridine mixture (15:1 v/v) were 

added and shaken vigorously. After centrifugation 

at 4000 rpm for 10 min, the upper organic layer 

was taken and its absorbance was measured at 

532nm. For control, plant extract was replaced by 

ethanol. The percent of inhibition of lipid 

peroxidation was calculated according to the 

following equation: Percent (%) of inhibition of 

lipid peroxidation = [(A0 – A1)] / A0] × 100. Where 

A0 was the absorbance of control and A1 was the 

absorbance in the presence of plant extracts at 

different concentrations. The results were 

expressed as IC50. 

Total Antioxidant Power Assay: The total 

antioxidant power of the plant extracts was assayed 

by the modified FRAP method 
13

. Briefly, the 

FRAP reagent was prepared by using 300mM 

acetate buffer (pH 3.6), 10mM TPTZ solution in 

40mM HCl and 20mM FeCl3.6H2O in 10:1:1 ratio 

respectively. The freshly prepared FRAP reagent 

was warmed in water bath 37
0 

C at before use. 

100µl of the plant extract at various concentrations 

was added to 3ml of FRAP reagent. The 

absorbance of colored product (Ferrous tripyridyl 

triazine complex) was recorded at 593nm against 

the reagent blank after 4 min. The standard curve 

(Y = 0.008 + 0.002X, R=0.999) was constructed 

using iron (II) sulphate solution in the range of 0-

1000µM. The results were expressed as mM Fe (II) 

equivalents antioxidant capacity per gram of dry 

weight. 

Preliminary phytochemical analysis: Phyto-

chemical analysis of the ethanolic extracts of 

selected medicinal plants was carried out to detect 

the presence of different phytoconstituents by using 

standard qualitative tests 
14

. 

Determination of total phenolics: The total 

phenolics were determined by Folin-Ciocalteu 

method 
15

. To 0.5ml of each plant extract 

(1000µg/ml), 5ml of diluted Folin-Ciocalteu 



Kaja et al., IJPSR, 2014; Vol. 5(5): 1819-1829.                                                ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1822 

reagent (3:1) and 4ml aqueous 1M Na2CO3 were 

added. The mixture was allowed to stand for 15 

min and absorbance was measured at 760 nm. The 

total phenolic content was calculated using Gallic 

acid standard curve (Y=0.03+0.02X, R
2
 =0.9998). 

The results were expressed as mg (GAE)/gm dry 

weight of plant material.   

RESULTS AND DISCUSSION: In spite of 

spectacular advance in pharmaceuticals and 

modern medical research, 80% of world population 

still relies on plant based medicines 
1
. As plants 

produce significant amounts of bioactive 

compounds with biological activities, they serve as 

leads for the sustainable exploration of new 

therapeutic drugs 
16

.  Considering an upsurge of 

interest in the natural antioxidants, phytochemical 

and the antioxidant analysis of some selected 

medicinal plants were carried out. Different free 

radical generating systems were employed in this 

study to assess the antioxidant capacity of 

medicinal plants. 

The antioxidant activity and the extraction of 

phytochemicals were invariably affected by the 

polarity of the solvents 
17

. Therefore, to identify 

suitable solvent for optimum extraction of potential 

bioactive compounds, solvents with different 

polarities (n-Hexane, Ethyl acetate, Ethanol and 

Water) were used to prepare medicinal plant 

extracts. 

Radical scavenging ability of the plants: DPPH, a 

stable and artificial free radical is extensively used 

to screen the radical scavenging ability of plant 

extracts. It is sensitive and very convenient assay 
18

. As paramagnetic and nitrogen centered DPPH 

radical can accept electron or hydrogen to become 

stable diamagnetic molecule, the ability of the 

medicinal plant extracts to scavenge reactive 

oxygen species by donating  hydrogen or electron 

was measured through the DPPH radical 

scavenging assay. The antioxidant activity of plant 

extracts depends on their hydrogen donating ability 

which is an indication of the capacity to scavenge 

free radicals. IC50 value is the concentration 

required to inhibit 50% DPPH radicals. The lower 

IC50 values indicate the greater antioxidant activity.  

Antiradical power (1/IC50×100) is a good measure 

of the antioxidant efficiency of plant extracts.  The 

results showed that the highest ARP was evident in 

ethanolic extracts, compared to other solvent 

extracts of medicinal plants (Fig. 1). The order of 

antiradical power of different solvent extracts of 

plants was found to be as follows, Ethanol > Water 

> Ethyl acetate > n-Hexane. The high radical 

scavenging activity with ethanolic extracts may be 

due to its rapid electron and proton transfer 

capacity and quick proton releasing capacity of 

ethanol compared to non-ionizing solvents such as 

water, ethyl acetate and n-hexane 
19

.  

 

FIG. 1: DPPH RADICAL SCAVENGING ACTIVITY OF DIFFERENT SOLVENT EXTRACTS OF SELECTED 

MEDICINAL PLANTS  WAS DETERMINED AS DESCRIBED IN “MATERIALS AND METHODS”. The results were 

expressed in Antiradical power (ARP). Each experiment was repeated for three times. Values were expressed as mean ± S.D 

(n=3). Two way analysis of variance (ANOVA) was carried out to test significant differences among the plant species (*P<0.05) 

and different solvent extracts (*P>0.05). A-aerial, B-bark and L-leaf. 
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Therefore ethanol, an organic and non toxic 

solvent, is considered as good solvent for 

maximum extraction of antioxidant compounds. 

The ARP values of ethanolic extracts of bark of A. 

odoratissima, P. marsupium, C. tomentosa, A. 

elaegnoides, leaves of C. tomentosa, A.elaegnoides, 

A. odoratissima and aerial parts of C. oppostifolia 

and A. indicum were found to be 2.75, 2.49, 2.29, 

0.25, 0.23, 0.22, 0.13, 0.09 and 0.09 respectively. 

Among the ethanolic extracts, A. odoratissima bark 

exhibited highest antiradical capacity with lowest 

IC50 value (36.32µg/ml). The results of present 

study indicate that DPPH radical scavenging 

activity of ethanolic bark extract of A. odoratissima 

was significantly higher than bark extract of A. 

adianthifolia 
20

, leaf extract of A. procera 
21

 and 

bark extract of A. lebbeck 
22

 and similar with bark 

extract of A. zygia 
23

. 

Superoxide radical (O2
●−

), the primary ROS, is 

moderatively reactive, short lived with a half life of 

approximately 1µs. Therefore, it has low capacity 

to penetrate lipid membrane layer. Furthermore, it 

is easily dismutated to H2O2, which can lead to the 

production of hydroxyl radicals, the most reactive 

and deleterious oxidant in the ROS family. O2
●−

can 

also react with nitric oxide (NO) to give rise to 

peroxy nitrate (OONO
−
) which is potent oxidant 

that causes nitrosative stress in the organ systems 
24

.  Therefore, it is of great importance to scavenge 

superoxide anion radicals. In the present study, the 

super oxide radical scavenging (SRSA) ability of 

ethanolic extracts of selected medicinal plants was 

evaluated using Hydroxyl amine/EDTA system by 

measuring the reduction of yellow colored NBT to 

blue formazan.  

The results showed that all the extracts exhibited 

O2
●− 

scavenging activity
 

in a dose dependent 

manner (Fig. 2). The scavenging activity of 

ethanolic bark extract of A. odoratissima against 

superoxide radicals was 55.49% at 50 µg/ml and 

90.66% at 1000µg/ml. The ethanolic bark extracts 

of P. marsupium, C. tomentosa, A. elaegnoides, 

leaf extracts of A. odoratissima and A. elaegnoides 

exhibited moderate superoxide anion radical 

activity with 37.09, 22.44, 17.4, 13.45 and 9.66 % 

respectively, at 50 µg/ml and 87.59, 77.27, 66.02, 

58.67 and 54.88 % respectively, at 1000 µg/ml.  

 
FIG. 2: Ethanolic extracts of selected medicinal plants in the concentration range of 50-1000 µg/ml were used to evaluate 

superoxide radical scavenging activity as described in “Materials and Methods”. The results were expressed in percent control. 

Each experiment was repeated for three times. Values were expressed as mean ± S.D (n=3). Two way analysis of variance 

(ANOVA) was carried out to test significant differences among the plant species and different concentrations of plant extracts 

and was significant at  *P > 0.05.  A-aerial, B-bark and L-leaf. 
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The superoxide radical scavenging activities of 

ethanolic extracts of leaves of C. tomentosa (4.55 

to 36.87%) and aerial parts of C. oppostifolia (5.5 

to 32%) and A. indicum (3.78 to 29.56 %) at the 

concentration range 50 to 1000 µg/ml were 

significantly less as compared with ethanolic bark 

extract of A. odoratissima.  The IC50 values of 

ethanolic extracts of bark of A. odoratissima, P. 

marsupium, C. tomentosa, A. elaegnoides, leaves of 

A. odoratissima, A. elaegnoides, C. tomentosa and   

aerial parts of C. oppostifolia and A. indicum were 

found to be 43, 239, 443, 589, 813, 879, 1428, 

1764 µg/ml, respectively. These results indicate 

that ethanolic bark extract of A. odoratissima was 

an effective scavenger of superoxide anion radicals 

with lowest IC50 value. Therefore, it might be 

beneficial for preventing injury induced by 

superoxide radicals in pathological conditions. 

Hydroxyl radicals (OH
●
)
 
are highly potent oxidants 

with estimated half life of 10
-9 

sec. These are highly 

damaging species in free radical pathology and 

react with almost all adjacent biomolecules such as 

proteins, nucleic acids, polyunsaturated fatty acids 

(PUFA) at a very high rate. This leads to 

development of cancers, premature ageing and 

other diseases. Hydroxyl radicals which are formed 

from the radiolysis of water are responsible for 60-

70% of cellular DNA damage produced by ionizing 

radiations 
25

.  

Therefore, removal of hydroxyl radical is one of 

the most important defense mechanism of living 

systems against various diseases. 

In the present study, hydroxyl radicals generated 

from Fenton reaction was used to evaluate the 

scavenging ability of ethanolic extracts of selected 

medicinal plants. The data presented in the fig. 3 

describes the hydroxyl radical scavenging abilities 

of ethanolic extracts of selected Indian medicinal 

plants. The hydroxyl radical scavenging activities 

of ethanolic bark extracts of A. odoratissima (50.59 

– 88.24 %), P. marsupium (33.24 – 84.65 %) and 

C. tomentosa (30.42 – 82.46 %) were increased 

with increased concentration from 50 to 500µg/ml. 

 

FIG. 3: ETHANOLIC EXTRACTS OF SELECTED MEDICINAL IN THE CONCENTRATION RANGE OF 50-1000 

µg/ml WERE USED TO EVALUATE HYDROXYL RADICAL SCAVENGING ACTIVITY WAS DETERMINED AS 

DESCRIBED IN “MATERIALS AND METHODS”. The results were expressed in percent control. Each experiment was 

repeated for three times. Values were expressed as mean ± S.D (n=3). Two way analysis of variance (ANOVA) was carried out 

to test significant differences among the plant species and different concentrations of plant extracts and was significant at*P > 

0.05. A-aerial, B-bark and L-leaf 
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Further the activity was slightly raised to 92.65, 

89.79 and 85.46 % at 1000 µg/ml. Ethanolic 

extracts of both bark and leaf of A.elaegnoides, 

leaves of  C. tomentosa  and A. odoratissima 

exhibited moderate hydroxyl radical scavenging 

activities with 17.14, 13.78, 16.46 and 9.48 % 

respectively, at 50 µg/ml and further increased to 

72.13, 70.33, 67.89 and 58.14 % respectively, at 

1000 µg/ml. Ethanolic extracts of aerial parts of A. 

indicum (4.87 – 35 %) and C. oppostifolia (4.72 - 

27.74 %) showed significantly less hydroxyl 

radical scavenging activities in the concentration 

ranged from 50-1000 µg/ml. The IC50 values of 

ethanolic bark extracts of A. odoratissima, P. 

marsupium, C. tomentosa, A.elaegnoides, leaf 

extracts of A.elaegnoides, C. tomentosa, A. 

odoratissima and aerial parts extracts of A. indicum 

and C. oppostifolia were 36.5, 40.2, 47.3, 475, 593, 

844, 1500, 1969 µg/ml, respectively. As 

A.odoratissima displayed significantly lowest IC50 

values, it may be considered as potent hydroxyl
 

radical scavenger and may provide better protection 

to cells against damage caused by hydroxyl 

radicals. 

Lipid peroxidation is a free radical mediated 

process in which oxidative damage leads to 

destabilization and disintegration of the cell 

membrane. This causes liver injury, atherosclerosis, 

kidney damage, aging and increased susceptibility 

to cancer 
26

. Polyunsaturated fatty acids (PUFA) 

found in biological membranes are particularly 

vulnerable to the lipid peroxidation process because 

of the multiple unsaturation points found along 

their backbone. A single OH
●
 can cause 

peroxidation of several PUFA in a cyclic chain 

reaction. The most widely used model to evaluate 

lipid peroxidation is the use of TBARS such as 

malondialdehyde (MDA), 4-Hydroxy nonenal (4-

HNE) and various 2- alkenals. The formation of 

TBARS is an index of lipid breakdown 
27

. Thus, 

their reduction would indicate inhibition of lipid 

peroxidation.  

In the present study, FeSO4-ascorbic acid system 

induced lipid peroxidation in sheep liver 

homogenate was used as model to evaluate the lipid 

peroxidation inhibitory activity of ethanolic 

medicinal plant extracts (Fig. 4).  

The results indicate that ethanolic extracts of 

selected medicinal plants exhibited different levels 

of inhibition of TBARS formation. The ethanolic 

bark extracts of A. odoratissima, P. marsupium, C. 

tomentosa exhibited 52.45%, 37.45% and 28.03% 

of inhibition of lipid peroxidation at 50 µg/ml 

,which further increased to 92.15, 88.59 and 86 

15% respectively, at 1000 µg/ml. The ethanolic 

extracts of both bark and leaf of A.elaegnoides, leaf 

of A. odoratissima and C. tomentosa showed 

moderate inhibition of lipid peroxidation with 

73.71%, 62.14%, 61.89% and 60.89% respectively, 

at 1000 µg/ml. Significantly, less inhibition of lipid 

peroxidation was observed with ethanolic extracts 

of aerial parts of A. indicum (32.87%) and C. 

oppostifolia (31.84%) at 1000 µg/ml, in 

comparison with other medicinal plant extracts. 

The IC50 values of ethanolic extracts of bark of A. 

odoratissima, P. marsupium, C. tomentosa, 

A.elaegnoides, leaves of A. odoratissima, C. 

tomentosa, A.elaegnoides and  aerial parts of  A. 

indicum  and C. oppostifolia for inhibition of lipid 

peroxidation were  40.32, 201.3, 268, 518.4, 710.5, 

717.4, 726.6, 1552, 1600 µg/ml, respectively.  

These results indicate that ethanolic bark extract of 

A. odoratissima exhibited significant lipid 

peroxidation inhibiting activity with less IC50 value, 

suggesting that it may contain antioxidant 

compounds which are attributed to terminate lipid 

peroxidation. 

Total antioxidant power assay: Ferric reducing 

antioxidant power (FRAP) assay is widely 

employed method for measuring the total 

antioxidant capacity of plant extracts. It is a simple, 

reproducible and inexpensive method. This is based 

on the reduction of ferric tripyridyl triazine (Fe
3+

 - 

TPTZ) to the intense blue color ferrous form with 

absorption maxima at 593nm. The intensity of 

color is proportional to the amount of antioxidants 

present in the extracts 
28

. The results on total 

antioxidant activity of the ethanolic plant extracts 

reveals that the ethanolic extracts of A. 

odoratissima bark exhibited highest total 

antioxidant capacity (8.867mM Fe (II)/g) followed 

by P. marsupium bark (8.183mM Fe (II)/g). 

Moderate total antioxidant capacity was observed 

with ethanolic extracts of bark of C. tomentosa, 

both bark and leaf of A. elaegnoides with 5.75, 3.25 
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and 2.5mM Fe (II)/g of dry weight, respectively. 

The ferric reducing power of ethanolic extracts of 

leaves of A. odoratissima, C. tomentosa, aerial 

parts of C. oppostifolia and A. indicum were 

significantly less with 1.27, 0.95, 0.9 and 0.65mM 

Fe (II)/g of dry weight, respectively (Fig. 5). 

Among all plants, ethanolic bark extract of A. 

odoratissima found to possess the highest reducing 

power. It indicates that the antioxidant compounds 

present in this plant may be acting as electron 

donors thereby reducing free radical generation. 

 
FIG. 4: ETHANOLIC EXTRACTS OF SELECTED MEDICINAL PLANTS IN THE CONCENTRATION RANGE OF 

50-1000 µg/ml WERE USED TO EVALUATE INHIBITION OF LIPID PEROXIDATION WAS DETERMINED AS 

DESCRIBED IN “MATERIALS AND METHODS”. The results were expressed in percent control. Each experiment was 

repeated for three times. Values were expressed as mean ± S.D (n=3). Two way analysis of variance (ANOVA) was carried out 

to test significant differences among the plant species and different concentrations of plant extracts and was significant at*P > 

0.05. A-aerial, B-bark and L-leaf 

 

FIG. 5: ETHANOLIC EXTRACTS OF MEDICINAL PLANTS WERE USED TO DETERMINE TOTAL 

ANTIOXIDANT ACTIVITY BY FRAP METHOD AS DESCRIBED IN “MATERIALS AND METHODS”. The results 

were expressed as mM Fe (II) equivalents antioxidant capacity per gram of dry weight (FRAP units). Each experiment was 

repeated for three times. Values were expressed as mean ± S.D (n=3). A-aerial, B-bark and L-leaf. 
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Phytochemical analysis of medicinal plant 

extracts: Phytochemical analysis of ethanolic 

extracts of medicinal plants using qualitative tests 

revealed that ethanolic bark extracts of A. 

odoratissima, P. marsupium and C. tomentosa 

showed positive results for the presence of 

alkaloids, phenols, flavonoids, tannins, 

anthraquinones and saponins (Table 1). Further, 

the intensity of color revealed that high levels of 

phenols, flavonoids and tannins, moderate levels 

of anthraquinones and low levels of alkaloids and 

saponins were present in ethanolic bark extract of 

A. odoratissima. Ethanolic bark extract of P. 

marsupium exhibited moderate levels of 

alkaloids, phenols, tannins, and anthraquinones, 

low levels of flavonoids and traces of saponins. 

However, the other ethanolic extracts of 

medicinal plants exhibited significantly low 

levels of all phytochemicals. 

TABLE 1: 

S. No. Plant Name Alkaloids 
Poly 

phenolics 
Flavonoids Tannins Anthraquinones Saponins 

1. A. indicum (Aerial) ++ + ND + ND ND 

2. A. odoratissima (Bark) ++ ++++ ++++ +++ +++ ++ 

3. A. odoratissima  (Leaf) + + + + ND ND 

4. A. elaegnoides (Bark) ND ++ ND ++ ND ++ 

5. A. elaegnoides (Leaf) ++ + + ND ND ND 

6. C. tomentosa (Bark) ++ ++ ++ + + + 

7. C. tomentosa (Leaf) + + ND + ND + 

8. C. oppostifolia (Aerial) +++ + + + ND ++ 

9. P. marsupium (Bark) +++ +++ ++ +++ +++ + 

Phytochemical analysis of ethanolic extracts of selected medicinal plants. Ethanolic extracts (1000 µg/ml) of selected medicinal 

plants were analyzed for the presence of different phytochemicals using standard qualitative test. Based on the color intensity, 

the results were expressed as arbitrary units high (++++), moderate (+++), low (++ or +), and not detected (ND). 

Estimation of total phenolics In recent years, 

natural polyphenolic compounds, one of the 

ubiquitous groups of plant metabolites, become a 

major area of health and medical related research 

due to their potent antioxidant properties and their 

credible effects in the prevention of various 

oxidative stress associated diseases 
6
.  Preliminary 

phytochemical analysis revealed that polyphenols 

were present in all ethanolic extracts of medicinal 

plants used in the present study. Therefore, the total 

phenol content was evaluated using gallic acid 

standard curve (Fig. 6).  

 

FIG. 6: ETHANOLIC EXTRACTS OF MEDICINAL PLANTS WERE USED TO DETERMINE TOTAL PHENOLIC 

CONTENT BY FOLIN-CIOCALTEU METHOD AS DESCRIBED IN “MATERIALS AND METHODS”. The results 

were expressed as mg Gallic acid equivalents (GAE)/gram of the plant material (dry weight). Each experiment was repeated for 

three times. Values were expressed as mean ± S.D (n=3).  A-aerial, B-bark and L-leaf. 
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The results showed that ethanolic bark extract of A. 

odoratissima was found to have the highest phenol 

content (85 mg GAE/g of dry plant material) 

followed by ethanolic bark extract of  P. 

marsupium (64 mg GAE/g). Significantly, low 

phenol content was observed in ethanolic extracts 

of bark (9.44 mg GAE/g) and leaf (2 mg GAE/g) of 

C. tomentosa, bark (3.6 mg GAE/g) and leaf (1.5 

mg GAE/g) of A. elaegnoides, leaf of A. 

odoratissima (1.34 mg GAE/g), aerial parts of C. 

oppostifolia (1.14 mg GAE/g) and A. indicum (1.02 

mg GAE/g). 

Earlier studies have been reported that there is a 

correlation between antioxidant activity and the 

amount of phenolic content of the plant extracts 
29

.  

Muthu et al. 
30

 reported that ethanolic extracts of 

aerial parts of A. procera was a significant source 

of phenolic compounds. Krithika et al 
31

 reported 

that A. saman was rich source of phytochemicals 

and has high antioxidant property. It was reported 

that methanolic bark extract of A. lebbeck and leaf 

extract of A. procera showed high radical 

scavenging activity and contained high phenolic 

content 84.44 and 101.76 mg GAE/g 
21, 22

. 

Accordingly, the present study revealed that the 

highest antioxidant activity of ethanolic bark 

extract of A. odoratissima might be attributed to 

the presence of phenolic compounds. The 

variations in antioxidant potential in different 

studies might be due to genotype, environmental 

differences within the species, the parts of the plant 

studied, time of sample collection and analytical 

methods used 
32

. 

Statistical analysis: The results were analyzed 

statistically and expressed as mean ± standard 

deviation (SD) of three determinations. IC50 were 

calculated by linear regression analysis. Two way 

analysis of variance (ANOVA) was carried out to 

test significant differences among the plant species 

and at different concentrations.  

CONCLUSION: Medicinal plants are good source 

of natural antioxidants. However, the nature and 

amount of antioxidant compounds extracted is 

varied from solvent to solvent. Different solvent 

extracts of medicinal plants viz., n-hexane, ethyl 

acetate, ethanol and water were evaluated by using 

DPPH radical.  

The ethanolic extracts of all medicinal plants used 

in the present study exhibited significant DPPH 

radical scavenging activity. Among, the ethanolic 

bark extract of A. odoratissima showed potent 

radical scavenging and total antioxidant activities. 

It was also found to have highest phenolic content 

which might be responsible for its antioxidant 

activity. Therefore, further research on isolation of 

antioxidant compounds from this plant might be 

helpful in the development of drugs or functional 

foods for the prevention and treatment of diseases 

caused by oxidative stress. 

ACKNOWLEDGEMENTS: The authors would 

like to thank management of M.V.R. Degree & P.G 

College for providing all necessary laboratory 

facilities to conduct this work. We also wish to 

thank eminent authorities of GITAM for generous 

support and encouragement. 

REFERENCES: 

 
1. Mohd. Mazid, Ahmed Khan T, Firoz M: Medicinal Plant 

of Rural India: A Review of Use by Indian Folks. Indo 

Global J Pharm Sci 2012; 2(3): 286−304. 

2. Md.Nur Alam, Nusrat JB, Md. Rafiquzzaman:  Review on 

in vivo and in vitro methods evaluation of antioxidant 

activity. Saudi Pharm J 2013; 21(2):143−152. 

3. Devasagayam PA, Tilak JC, Boloor KK, Sane KS, 

Ghaskadbi SS, Lele RD: Free radicals and antioxidants in 

human health: Current status and Future Prospects. J  

Assoc Phys Ind 2004; 52: 794−804. 

4. Chanda S, Dave R: In vitro models for antioxidant activity 

evaluation and some medicinal plants possessing 

antioxidant properties: An overview. Afr J microbiol Res 

2009; 3(13): 981−996. 

5. Ali SS, Naresh K, Abhinav L, Angad S, Sharanbasava H, 

Abhishek S, Utpal B:    Indian medicinal herbs as source 

of antioxidants. Food Res Int 2008; 41(1): 1−15. 

6. Jin Dai, Russell JM: Plant Phenolics: Extraction, Analysis 

and Their Antioxidant and Anticancer properties. 

Molecules 2010; 15: 7313−7352. 

7. Scherer R, Godoy HT:  Antioxidant activity index (AAI) 

by the 2, 2-diphenyl-1-picryl hydrazyl method. Food 

Chem 2009; 112(3): 654−658. 

8. R Farhoosh MH, Tavassoli-Kafrani, Sharif A: Assaying 

Antioxidant Characteristics of Sesame Seed, Rice Bran, 

and Bene Hull Oils and their Unsaponifiable Matters by 

Using DPPH Radical-Scavenging Model System. J Agr 

Sci Tech 2013; 15: 241−253. 

9. Sabu MC, Ramadasan K: Anti-diabetic activity of 

medicinal plants and its relationship with their antioxidant 

property. J Ethanopharmacol 2002; 81(2): 155−160. 

10. Vardar UG, Candan F, Sokmen A, Daferera D, Polissiou 

M, Donmez E, Tepe B: Antimicrobial and antioxidant 

activity of the essential oil and methanol extracts of 

Thymus pectinatus Fisch. et.Mey.Var.pectinatus 

(Lamiaceae). J Agric Food Chem 2003; 51(1): 63−67. 



Kaja et al., IJPSR, 2014; Vol. 5(5): 1819-1829.                                                ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1829 

11. Bishayee S, Balasubramaniam AS: Assay of lipid 

peroxidation. J Neurochem 1971; 18: 909−13. 

12. Okhawa H, Ohishi N, Yagi K: Assay for lipid peroxides in 

animal tissue by thiobarbutric acid reaction. Anal Biochem 

1976; 95: 351−8. 

13. Li Fu, Bo-Tao Xu, Xiang-Rong Xu, Xin-Sheng Qin, Ren-

You Gan, Hua-bin Li: Antioxidant capacities and total 

phenolic contents of 56 wild fruits from South China. 

Molecules 2010; 15: 8602−8617.  

14. Sazada S, Verma A, Rather AA, Jabeen F, Meghvansi 

MK: Preliminary phytochemicals analysis of some 

important medicinal and aromatic plants. Adv in Biol Res 

2009; 3(5-6): 188−195. 

15. McDonald S, Prenzler PD, Antolovich M, Robards K: 

Phenolic content and antioxidant activity of olive extracts. 

Food Chem 2001; 73: 73−84. 

16. Ashok DB, Vaidya, Thomas, Devasagayam PA: Current 

Status of Herbal Drugs in India: An Overview. J Clin 

Biochem Nutr 2007; 41: 1−11. 

17. Xu BJ, Chang SK: A comparative study on phenolic 

profiles and antioxidant activities of legumes as affected 

by extraction solvents. J  Food Sci 2007; 72(2): S159−166.  

18. Bondet V, Brand Williams W, Berset C:  Kinetics and 

mechanism of antioxidant activity using the DPPH∙ free 

radical methods. Lebensm–Wiss Technol 1997; 30: 

609−615. 

19. Litwinienko G, Ingold KU:  Abnormal solvent effects of 

hydrogen atom abstraction.2. Resolution of the curcumin 

antioxidant controversy. The role of sequential proton loss 

electron transfer. J org chem 2004; 69(18): 5888−5896. 

20. Tamokou JD, Deke James SM, Paul KL, Mathieu T, Pierre 

T, Jules RK:  Antioxidant and antimicrobial activities of 

ethyl acetate extract, fractions and compounds from stem 

bark of Albizia adianthifolia (Mimosoideae). BMC 

Complement Altern Med 2012; 12: 99. 

21. Mahfuza K, Ekramul I, Rafikul I, Aziz AR, Khurshid 

Alam AHM, Proma K, Mamunur R, Shahnaj P: Estimation 

of total phenol and in vitro antioxidant activity of Albizia 

procera leaves. BMC Res Notes 2013; 6: 121. 

22. Suruse PB, Bodele SB, Duragkar NJ, Saundankar YG: In-

Vitro Evaluation of Antioxidant Activity of Albizia 

Lebbeck Bark. IJBSAR 2013; 1(1): 06−17. 

23. Ganiyal KO, Adeniyio OO: Phytochemical Screening, 

Antioxidant, Antimicrobial and Toxicity Activities of 

Polar and Non-Polar Extracts of Albizia  zygia (DC) Stem-

Bark. Annu Rev Res Biol 2013; 3(4): 1020−1031. 

24. Thirupathi K, Jun-cheol M, Changsoo K, Kumariah M, 

Wook K: Reactive oxygen species in plants: their 

generation, signal transduction, and scavenging 

mechanisms. AJCS 2011; 5(6): 709−725. 

25. Karbownik M, Reiter RJ: Antioxidative effects of 

melatonin in protection against cellular damage caused by 

ionizing radiation. PSEBM 2000; 225(1): 9−22. 

26. Linden A, Gulden M, Martin HJ, Maser E, Seibert H: 

Peroxide-induced cell death and lipid peroxidation in C6 

glioma cells. Toxicol in Vitro 2008; 22(5): 1371–1376. 

27. Garcia YJ, Rodriguez-Malaver AJ, Penaloza N: Lipid 

Peroxidation measurement by thiobarbituric acid assay in 

rat cerebellar slices. J Neurosci Methods 2005: 144: 

127−135. 

28. Benzie, Iris FF, Strain, JJ: The Ferric Reducing Ability of 

Plasma (FRAP) as a Measure of Antioxidant Power: The 

FRAP Assay. Anal Biochem 1996: 239 (1): 70−6. 

29. Sarikurkcu C, Tepe B, Daferera D, Polissiou M, 

Harmandar M: Studies on the antioxidant activity of the 

essential oil and methanol extract of Marrubium globosum 

subsp. Globosum (lamiaceae) by three different chemical 

assays. Bioresource Technol 2008; 99: 4239−4246. 

30. Sivakrishnan S, Kavitha J, Muthu AK: Antioxidant 

potential, Total Phenolic and Flavonoids content of aerial 

parts of ethanolic extract of Albizia procera (FAMILY: 

MIMOSOIDEAE). Asian J Pharm Clin Res 2013; 6(1): 

108−110. 

31. Kirithika T, Bhaigyabati T, Gomathi R, Usha K: 

Preliminary phytochemical screening antioxidant property 

of various extracts of Albizia saman leaves. IJPRBS 2013; 

2(1): 315−323. 

32. Shan B, Cai YZ, Sun M, Corke H: Antioxidant capacity of 

26 spice extracts and characterization of their phenolic 

constituents. J Agric Food Chem 2005; 53(20): 

7749−7759 

 

 

 

 

 

 
All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported Licens

 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are 
available on Google Playstore) 

How to cite this article: 

Kaja LK, Rao PVA, Kumar ADN, Babu BG and Malla RR: Evaluation of antioxidant potentials of selected indian medicinal 

plants. Int J Pharm Sci Res 2014; 5(5): 1819-29.doi: 10.13040/IJPSR.0975-8232.5 (5).1819-29. 

 
 

http://pubget.com/author/k-u-ingold

