Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-V, Issue-I, Jan-Feb 2015 Issue

Comparative Study on the Antioxidant Activity of Lemon (Citrus
lemon), ORANGE (Citrus sinensis) and Pomegranate (Punica granatum)
Anu. S
Junior Research Fellow
Thiruvananthapuram, India

(Pathanamthitta),

Kerala

State

Biodiversity

Board,

Abstract
An antioxidant is a substance capable of preventing or slowing the oxidation of
other molecules. Antioxidant vitamins and other antioxidant compounds are rich in fruits
when compared to that of processed foods with that antioxidants are essential for the
good health. In the present work the investigator demonstrated the antioxidant activity of
some common fruits such as Lemon (Citrus lemon), Orange (Citrus sinensis) and
Pomegranate (Punica granatum). The fruits extracts were applied at three different
concentrations in the FeCL2-AA induced rat liver homogenate in vitro. Each of the
aqueous fruit extracts at different concentration shows different antioxidant property.
Lemon fruit extract at 100µg/ml concentration shows the highest antioxidant property by
showing the significant MDA inhibition percentage as 71.16**. Orange fruit extract at
100µg/ml concentration shows the lowest antioxidant property by showing the non
significant MDA inhibition percentage as 52.52. The antioxidant property not only
depends on the fruit extracts but also depend on the concentration of its application. In
some case application of high concentration is significant, but in other case high
concentration is not much significant than the application of lower concentration. Some
antioxidants shows significant antioxidant property at a particular concentration, in this
increase or decrease in concentration of application shows insignificant antioxidant
property. The present study indicates that the fruits with potent antioxidant effects are to
be compulsorily included in the daily diet of adults and children have to enable them to
lead a healthy and energetic life.
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1. INTRODUCTION
Medicinal plants are used as antioxidants in traditional medicine, and their claim
for therapeutic properties because of its capacity to scavenge oxygen free radical. As
they have low levels of antioxidants or inhibition of the antioxidant enzymes, cause
oxidative stress, and may damage or kill cells
Antioxidant compounds in food play an important role as a health protecting
factor. Primary sources of naturally occurring antioxidants are whole grains, fruits and
vegetables. Most of the antioxidant compounds in atypical diet are derived from plant
sources and belong to various classes of compounds with a wide variety of physical and
chemical properties. The main characteristic of an antioxidant is its ability to trap free
radicals.Cellular components of immune system are rich in poly unsaturated fattyacids
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and these are very much susceptible to oxidative attack resulting in highly damaging lipid
peroxidation. The peroxidation products are also highly cyto-toxic. This phenomenon
may result in increased prostaglandin levels that are strong immunomodulators [1].
Vitamin E is an efficient lipid soluble antioxidant work as ‘chain breaker’ during
lipid peroxidation in cell membranes and various lipid particles including LDL. Vitamin
C (ascorbic acid) is a water soluble free radical scavenger and it also regenerates vitamin
E in cell membranes in combination with glutathione or compounds capable of donating
reducing equivalents and maintains LDL particle integrity. Beta-carotene, lycophene,
leutein and other carotenoid function as important antioxidants and they quench singlet
oxygen and peroxyl radicals. These compounds modulate shows defense systems.
Supplementation with other antioxidants, especially from natural sources, like medicinal
plants will also greatly help in boosting immune system [2].
Dietary antioxidant vitamin intake in preventing coronary heart disease have
aroused considerable interest because of the knowledge that oxidative modification of
low density lipoproteins may promote atherosclerosis [3]. Past research has suggested
that β- tocopherol may be a potential chemo preventive agent for women with a family
history of breast cancer, particularly premenopausal women [4].
Oxidation reaction can produce free radicals, which starts chain reactions that
damage cells. Antioxidants terminate these chain reactions by removing free radicals
intermediates and inhibit their oxidation reactions by being oxidized themselves. An
antioxidant are molecules those slowing or preventing the oxidation of other molecules.
Low level of antioxidants, cause oxidative stress and may damage or kill cells. Free
radicals can attack and damage almost every molecule found in living cells, but since it is
highly reactive, it does not stay around for more than a few microseconds combining with
a molecule in immediate vicinity. The cellular components of the biological systems are
rich in poly unsaturated fatty acids. These are very susceptible to free radical attack,
resulting in lipid peroxidation [5].
OBJECTIVE
To study the antioxidant status of three common fruits namely Lemon, Orange,
and Pomegranate by an in vitro antilipid peroxidation assay.
2. MATERIALS AND METHODS
2.1 Plant Material
Plant materials selected for the present study were three common fruits viz Lemon
(Citrus lemon), Orange (Citrus sinensis) and Pomegranate (Punica granatum) were
purchase from local markets for study.
2.2 Experimental Animal
Swiss albino mice (20-25g) were obtained from the Institute of animal and used for
present study. They were kept under standard conditions and feed commercial rat fed
(Lipten India Ltd., Mumbai; India) and boiled water. All experiments were done
according to NIH guidelines after getting the approval of the Institute’s Animal Ethics
Committee.
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2.3 Preparation of the extracts from fruits
10g of edible portions of all the three fruits were separately chopped in to fine pieces.
They were separately macerated in to a domestic blender with distilled water (200ml) and
transferred to test-tubes. Then centrifuge at 1500-2000 rpm for 15 minutes. Then the
supernatant is collected and used for in vitro antilipid peroxidation assay.
2.4 In vitro lipid peroxidation inhibition assay
The antilipid peroxidant effects for all three aqueous fruit extracts were in vitro studied
by the modified method of Youshiyuki et al.(1981) [6].and Masao et al.(1993) [7]. Three
concentrations viz 25, 50, 100µg/ml of all plant extracts were used for the study. All the
treatment were repeated thrice.
2.5 Statistical Analysis
Free radical scavenging efficiency of the extract is measured by comparing the
results of the test with those of induced (toxin) or (not treated with extract, only FeCl2
+AA) as per the formula.
Induced −Test
% of inhibition
=×100
Induced

3. RESULTS AND DISCUSSION
Treatment with all the three fruit extracts showed very potent inhibition of mouse liver
lipid peroxidation in vitro (Table 1).
Table 1
In vitro Inhibitory effect of Lemon, Orange and Pomegranate (aqueous extracts) on
FeCl2-Ascorbic acid induced lipid peroxidation in mouse liver homogenate
Groups

Concentrations
µg/ml

MDA
Inhibition (%)

FeCl2+Lemon extract

25

57.43

FeCl2+Lemon extract

50

62.98

FeCl2+Lemon extract

100

71.16

FeCl2+Orange extract

25

58.17

FeCl2+Orange extract

50

58.36

FeCl2+Orange extract

100

61.82

FeCl2+Pomegranate extract

25

57.18

Normal (Control)
Induced (Toxin) (FeCl2-AA Control)
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FeCl2+Pomegranate extract

50

57.43

FeCl2+Pomegranate extract

100

52.52

In vitro Inhibitory effect of Lemon, Orange and
Pomegranate (aqueous extracts) on FeCl2-Ascorbic
acid induced lipid peroxidation in mouse liver
homogenate
80

70

62.98

60

58.36

57.43

50

40
71.16
61.82

30

52.52
20

10
57.6

58.17

57.18

0
Lemon

Orange

Pomegranate

There was significant increase of malondialdehyde (MDA), (a product formed
during lipid peroxidation) in FeCl2-AA (peroxidising reagent) treated mouse liver
homogenate compared to normal (control) without FeCl2-AA (Table 1). However,
treatment with all the three fruit extracts significantly induces the production of MDA or
inhibiting the lipid peroxidation in vitro. The most effective fruit extract in inhibiting in
vitro lipid peroxidation were the extracts of Lemon at the concentration of 100µg/ml. In
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case of Lemon antioxidant property increases with increase in concentration of the fruit
extract. Orange shows significant anti lipid peroxidation effect at the concentration at
100µg/ml, in this case also antioxidant property increases with increase in concentration
of the fruit extract. PomegranateF also shows significant antilipid peroxidant effect at
concentration of 50µg/ml, but in this increase or decrease in concentration of fruit extract
reduces the antioxidant property, which means that only at a particular concentration of
the fruit extract shows significant antioxidant property.
Antioxidants can cancel out the cell damaging effects of free radicals, and people
who eat fruits and vegetables rich in polyphenols and anthocyanine have a lower risk of
cancer, heart disease and some neurological diseases [8].
Processed foods contain less antioxidant than fresh and uncooked foods, since the
preparation process may expose the food to oxygen. Diets high with fruits and
vegetables, which are high in antioxidants, promote health and reduce the effect of
ageing; however antioxidant vitamin supplementation has no detectable effect on the
ageing process. Most of the hepatotoxic chemicals damage the liver mainly by inducing
lipid peroxidation directly or indirectly. In higher animals lipid peroxidation is known to
cause destabilization and disintegration of cell membrane leading to liver injury,
arteriosclerosis and kidney damage [9]. Free radicals cause damage in biological systems.
This inturn causes cellular damage that may lead to cancer, liver injury, heart diseases
etc. Natural products like coumarins, flavanoides, phenols etc have the potential of
reducing the deleterious effect of free radicals [10].
In the present study antilipid peroxidative effect of three fruits have been
confirmed. Fe2+- ascorbic acid mixture is known to stimulate lipid peroxidation in mouse
liver in vitro. Treatment with the aqueous extracts of the three fruits (Lemon, Orange, and
Pomegranate) turned out to be effective in decreasing MDA production in liver
homogenate of mice treated with FeCl2-AA, indicating that they possessed the capacity
for antilipid peroxidation. Lemon contains vitamin C, which is known to be a very
important antioxidant. Orange is also known to contain a very good proportion of
ascorbic acid (300mg/100gm).
CONCLUSION
Antioxidant protects tissues from the harmful effects of free radicals. Free radicals
cause damage to living cells by high energy radiations and can damage almost any
molecule found in living cells. Drugs, stress, pollution, smoking, infections, radiations
UV light, oxygen therapy and ischemia generate free radicals. Diet derived antioxidants
are important in diminishing the cumulative effects of oxidative damage. The body’s
endogenous antioxidant defenses are not 100 percent efficient and hence it is reasonable
to propose that the dietary antioxidants play a vital role in maintaining the hazardous
effect of the free radicals.
Treatment with all the three fruits showed very potent inhibition of mouse liver
lipid peroxidation in vitro. The most effective fruit extract for antilipid peroxidation was
that of Lemon and then the extracts of Orange, then the extracts of Pomegranate.
Therefore the present study indicates that fruits of Lemon, Pomegranate, and Orange with
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potent antioxidant effects are to be compulsorily included in the daily diet of adults and
childrens to enable them to lead a healthy and energetic life.
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