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ABSTRACT Natural antioxidants present in the plants scavenge harmful free radicals from our body. Citrus fruits and 
juices are an important source of bioactive compounds including antioxidants such as ascorbic acid, flavonoids, 

phenolic compounds and pectins that are important to human nutrition. In the present investigation, the methanolic extracts of the 
C. aurantifolia, C. hystrix, Murraya koenigii and C. medica exhibited the maximum activity 45.75%, 57.08%, 65.04%, 63.87% at 100 
µg/ml respectively. The ethanolic extracts which showed the maximum activity in all the samples 57.73% (C. aurantifolia), 49.37% (C. 
hystrix), 65.18% (C. maxima), 57.98% (C. reticulata), 76.30% (Murraya koenigii) and 61.6% (C. medica) at 100 µg/ml concentration. 
The hexane extract of C. aurantifolia (73.6% - 79.79%), C. hystrix (6.97% - 75.72%) and Murraya koenigii (67.32% - 81.68%) which 
revealed the maximum scavenging activity and the C. maxima, which showed the activity in the range 30.81% - 84.22%.

INTRODUCTION
Natural antioxidants present in the plants scavenge harmful 
free radicals from our body. Free radical is any species capable 
of independent existence that contains one or more unpaired 
electrons which reacts with other molecule by taking or giving 
electrons and involved in many pathological conditions (Mad-
havi et al., 1996). It is possible to reduce the risk of chronic dis-
eases and prevent disease progression by either enhancing the 
body’s natural antioxidant defenses or by supplementing with 
proven dietary antioxidants (Stanner et al., 2000). Synthetic an-
tioxidants like butylated hydroxytoluene (BHT) and butylated 
hydroxyanisole (BHA) commonly used in foods have side effect 
and are carcinogenic (Branen 1975). Plant polyphenolic com-
pounds, such as flavonoids are described as scavengers of reac-
tive oxygen species (Chen et al., 1993). Recently, the ability of 
phenolic substances including flavonoids and phenolic acids to 
act as antioxidants has been extensively investigated (Rice-Ev-
ans 1994). Most sources of natural antioxidants originate from 
plant materials, but the content of polyphenolic compounds in 
the roots and pericarp of tropical and sub-tropical flora have 
sparsely reported (Elizabeth M., and Williamson, 2002).

Reactive oxygen species (ROS) generated in cells, are fundamen-
tal in modulating various physiological functions and represent 
an essential part of aerobic life and metabolism. Excessive 
generation of these radicals disrupts the antioxidant defense 
system of the body which may lead to oxidative stress (Mandal 
et al., 2009). Oxidative stress plays a major part in the devel-
opment of chronic and degenerative ailments such as cancer, 
autoimmune disorders, rheumatoid arthritis, aging, cardiovas-
cular and neurodegenerative diseases (Ebrahimzadeh et al., 
2010). The plant species have been investigated in the search 
for novel antioxidants, but generally there is still a demand to 
find more information concerning the antioxidant potential of 
plant species as they are safe and also bioactive. Therefore in 
recent years, considerable attention has been directed towards 
the identification of plants with antioxidant activity (El-Hela A, 
2010).

Citrus fruits and juices are an important source of bioactive 
compounds including antioxidants such as ascorbic acid, flavo-
noids, phenolic compounds and pectins that are important to 
human nutrition (Fernandez-Lopez et al., 2005; Jayapraksha 
and Patil, 2007; Ebrahimzadeh et al., 2004). Flavanones, fla-
vones and flavonols are three types of flavonoids which occur in 
citrus fruit (Calabro et al., 2004). The main flavonoids found in 
citrus species are hesperidine, narirutin, naringin and eriocitrin 
(Mouly et al., 1994; Schieber et al., 2001). Epidemiological stud-
ies on dietary citrus flavonoids improved a reduction in risk of 
coronary heart disease (Di Majo et al., 2005; Hertog et al., 1993) 
and are attracting more and more attention not only due to 
their antioxidant properties, but as anti-carcinogenic and anti-

inflammatory agents because of their lipid anti-peroxidation ef-
fects (Stavric, 1993; Elangovan et al., 1994; Martin et al., 2002). 
The interest in these classes of compounds is due to their phar-
macological activity as radical scavengers (Cotelle et al., 1996).

Hydrogen peroxide is a weak oxidizing agent and it is not very 
reactive, can cross biological membranes. Because of the pos-
sible involvement of hydrogen peroxide in the generation of 
hydroxyl radicals, this property places hydrogen peroxide in a 
more prominent role to initiate cytotoxicity than its chemical 
reactivity. Thus removing H2O2 is very important for the protec-
tion of living systems (Van Wijk R, et al., 2008).

MATERIALS AND METHODS
Collection and processing of plant samples
The leaves of C. aurantifolia, C. hystrix, C. maxima, C. reticulata, 
Murraya koenigii and C. medica were obtained from University 
of Agricultural Sciences, GKVK, Bangalore. The plant samples 
were transported in polythene bags to the lab where the study 
was carried out.

The leaves of four different samples were taken in four different 
trays and were dried under shade at room temperature for 3 
weeks. The dried plant samples (leaves) were taken separately 
and ground using an electric blender to obtain a fine powder. 
The powdered samples were stored in a clean glassware con-
tainer until further use

Solvent extraction process
10 gs of the powdered plant samples [C. aurantifolia, C. hystrix, 
C. maxima, C. reticulata, Murraya koenigii and C. medica] was 
dissolved in 100 ml of solvent (methanol, hexane and ethanol) 
and incubated at room temperature for 48 h. The extracts were 
filtered through a Whatmann filter paper and concentrated us-
ing a rotary evaporator at 40 °C and stored for further use.

Assay
The ability of the extracts to scavenge hydrogen peroxide (H2O2) 
was determined according to the method of Nabavi (Nabavi et 
al., 2008). Solution of hydrogen peroxide (40mM) was prepared 
in phosphate buffer, pH 7.4. The concentration of hydrogen per-
oxide was determined by absorption at 230 nm using a spectro-
photometer. Extracts (100-1000 µg/ml) in solvents (methanol, 
ethanol and hexane) were added to hydrogen peroxide solu-
tion and the absorption measured at 230 nm after incubation 
for ten minutes against a blank solution containing phosphate 
buffer without hydrogen peroxide. Ascorbic acid was used as 
the standard.

RESULTS AND DISCUSSION
The Scavenging activity for methanolic extract ranged from 
1.302% (Citrus reticulata) to 65.04% (Murraya koenigii) (Fig-
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ure-1). The scavenging activity for ethanolic extract compareds 
with Ascorbic acid as standard ranged from 1.87% (Citrus 
medica) to 76.30% (Murraya koenigii) (Figure-2) and the Scav-
enging activity for hexane extract ranged from 1.51% (Citrus 
medica) to 84.22% (Citrus maxima) (Figure-3).

Figure-1: Scavenging activity of methanolic extracts of the 
Citrus sp. 
  

Figure-2: Scavenging activity of ethanolic extracts of the Cit-
rus sp. which is compared with the L-Ascorbic acid (Stand-
ard). 

Figure-3: Scavenging activity of hexane extracts of the Cit-
rus sp. 

 
In the present study, the methanolic extracts of all the Citrus sp. 
showed consistent activity in all the concentrations. The metha-
nolic extracts of the C. aurantifolia, C. hystrix, Murraya koenigii 
and C. medica exhibited the maximum activity 45.75%, 57.08%, 
65.04%, 63.87% at 100 µg/ml respectively. The ethanolic ex-
tracts which showed the maximum activity in all the samples in 
the order 57.73% (C. aurantifolia), 49.37% (C. hystrix), 65.18% 
(C. maxima), 57.98% (C. reticulata), 76.30% (Murraya koenigii) 
and 61.6% (C. medica) at 100 µg/ml concentration. The hexane 
extract of C. aurantifolia (73.6% - 79.79%), C. hystrix (6.97% 
- 75.72%) and Murraya koenigii (67.32% - 81.68%) which re-
vealed the maximum scavenging activity and the C. maxima, 
which showed the activity in the range 30.81% - 84.22%. C. re-
ticulata, which also showed a consistent activity from 26.64% – 
46.43%. Hydrogen peroxide itself is not very reactive, but it can 
sometimes be toxic to cell because of it may give rise to hydroxyl 
radical in the cells (Halliwell, 1991). 

CONCLUSION
The methanol, ethanol and hexane extracts of Citrus sp. showed 
hydrogen peroxide scavenging and powerful total antioxidant 
activities when compared to the standard (L- ascorbic acid). 
The results of this study suggests that all the three extracts of 
the six Citrus sp. possess high free radical scavenging activ-
ity which might be useful for further studies to unravel novel 
treatment strategies for diseases associated with free radical 
induced damage.


