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ABSTRACT

The present study aims to evaluate the in vitro free radical scavenging behavour and antioxidant potential from the
fruits of four different Indian medicinal plants (Punica granatum, Citrus limetta, Prunus armeniaca and Syzygium
cumini). The free radical scavenging behavior and antioxidant potential of the aqueous extract of fruits of four
different Indian medicinal plants were evaluated by employing different in vitro assays such as reducing power
assay, Superoxide anion scavenging assay, and DPPH (1,1-Diphenyl-2-picrylhydrazyl) assay. The total phenolic
and flavanoid contents were assessed by Folin-Ciocalteau and aluminium chloride reagents. From this study, the
results indicated that the aqueous extract of Punica granatum showed highest total phenolic content i.e. 46mg/ml
and Prunus armeniaca was found to be rich in reducing power at the dose of 16.5mg/ml. Further Syzygium cumini
showed fine DPPH radical scavenging activity by 85% inhibition and Citrus limetta showed good scavenging
activity for Superoxide anion radical by inhibiting 60%. The results obtained in the present study indicate that the
fruits of Punica granatum followed by Syzygium cumini are a potential source of natural antioxidants which may
be due to its copious phenolic and flavanoid contents.

Key words: Free radical scavenging behaviour; Antioxidant ¥it§i DPPH antioxidant assay; Phenolic Content;
reducing power assay

INTRODUCTION

A free radical is any chemical species capablendependent existence and possessing one or mowgreshp
electrons, an unpaired electron being one thalbiseain an orbital. The simplest radical is the toggbn atom [1].
These are continuously produced by the body's nansof oxygen [2]. When cells use oxygen to gateeenergy
free radicals are produced by the mitochondrias&h®y-products are generally reactive oxygen spdBi©S) that
result from the cellular redox process. The frabaas have a special affinity for lipids, proteisarbohydrates and
nucleic acids [3]. The reason free radicals areroffonsidered dangerous is because when theyestetbons, they
cause damage to the other atoms. For example ny fin@e radicals are created inside the skin bgatgu exposure
to the sun, they may steal electrons from the nyeatbms that make up proteins used to build healkiy. If many
of these are damaged and the body isn't able atemew healthy skin like it used to, wrinkles nd@yelop.

Antioxidants often come into play in these kindssoénarios because they are able to give up efsctoothe free
radicals. In turn, this can help prevent some efaalls in the body from getting damaged. Freecadsliare highly
reactive and unstable compounds produced in thg Hodng normal metabolic functions or introducednfi the

external environment such as pollution and cigarsthoke. Antioxidant works to maintain the oxidanbptimum

level and to reduce free radical, stopping it friorming before it can disrupt living cells in ouody. However,

excessive oxidants or free radicals can causalaalage and lead to chronic diseases. Researcliereltbat on a
large scale, this may lead to slowed aging and@ptevention of certain diseases. For exampleesiadies have
shown that vitamin A applied directly to the skimyrhelp reduce wrinkles. Many experts believe ifhidue to the
symbiotic relationship that antioxidants and fregicals have and the resulting protection of thdytsatoms.

Natural antioxidants occur in all parts of planfthese antioxidants include carotenoids, vitaminsenpls,

flavnaoids, dietary glutathione and endogenous Inaditas. Plant derived antioxidants have been shimafanction

as singlet and triplet oxygen quenchers, free eédicavangers, peroxide decomposers, enzyme iatspiand

synergists [4].
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Fruits and vegetables contain many different amdi@xt components [5-7]. The consumption of fruitsd a
vegetables has been associated with low incideswegsmnortality rates of cancer [8] and heart dise§8k Eating
fruits and vegetables also reduces blood presbor@sts immune system, detoxifies contaminants aridtpnts,
and reduces inflammation [10].

Present work is focused on exploring antioxidanteptal of citrus fruits which have been valuedpast of a
nutritious and tasty diet. Citrus and citrus praduare a rich source of vitamins, minerals andadjefibre (non-
starch polysaccharides) that are essential for abgnowth and development and overall nutritionallveing.

MATERIALSAND METHODS

Sample Collection
Four different types of fruits were purchased frtra local market of Jaipur, India. The fruits iraéa Punica
granatum L, Citrus limetta, Prunus armeniaca andSyzygium cumini.

Chemicals and Reagents

1,1-Diphenyl-2-picrylhydrazyl (DPPH), 2,4,6-trif®#idyl)-s-triazine (TPTZ) and 6-hydroxy-2,5,7,8treamethyl
chromane-2-carboxylic acid (Trolox) were purchagemm Sigma Chemicals Co. Methanol, Ethanol, Sodium
acetate tri hydrate, ferric chloride hexahydrateGk: 6H,0), Folin-Ciocalteu Phenolic reagent, Sodium cagten
were from Merck. All the chemicals used were oflgiizal grade.

Preparation of Extract

Fruits of the plant were cut into small pieces #meh macerate in to pestal and mortar and finaldyenial was
extracted by successive soaking for three daysguagueous solvent. The aqueous extracts wereefiltesing
muslin cloths and cottons and were ready for furiimeestigation.

Antioxidant Activity Deter mination

Total Phenalic Content (Folin-Ciocalteu M ethod)

The total phenolic content was determined in alfthur extracts using the Folin-Ciocalteu reagecbeding to the
method of Sinkardet al. (1977)[11] using quercetin as a standard. The total plemontent was expressed as
Quercetin equivalents in milligrams per ml of egtra

DPPH Radical Scavenging Activity Assay

Free radical scavenging activity of the plant @cts was determined by the method of Yamagethi. (1998)
[12]. Briefly, 1.5 ml of DPPH solution (0.1 mm, 86% ethanol) was incubated with fruit extract. Tkaction
mixture was shaken well and incubated for 20 miroatm temperature and the absorbance of resultilugien was
read at 517 nm against a blank. Quercetin was asestandard references. The radical scavengingtgoiias
measured as a decrease in the absorbance of DRPWaarcalculated using the following equation:

Scavenging ef fect(%) = 1 — (sampleyp /controlyp) X 100 )

Total Flavanoid

The amount of total flavonoid content was determibg Aluminum chloride method [13]. The reactionxtare
(3.0 ml) comprised of 1.0 ml of extract, 0.5 mla@iminum chloride (1.2%) and 0.5 ml of potassiuratate (120
mM) which was incubated at room temperature fon®® and absorbance was read at 415 nm.

Reducing Power

The reducing power was determined by the metho&tlofikoralaet al. (2006)[14]. 1.0 ml extract was mixed with
2.5 ml of phosphate buffer (200 mM, pH 6.6) and ral%f potassium ferricyanide (30 mM) and incuba&¢d0°C
for 20 min. Thereafter, 2.5 ml of trichloroacetich(600 mM) was added to the reaction mixture trifrged for 10
min at 3000 rpm. The upper layer of solution (25 was collected and mixed with 2.5 ml of distilleéter and 0.5
ml of FeCI3 (6 mM) and absorbance was read at 10 n

Superoxide Anion Radical Scavenging Assay

The assay for superoxide anion radical scavengitigitg was measured as described by Robak and |&mgdyi
(1998)[15]. 1 ml of sample was taken and mixed with tl of phosphate buffer (50 mM, pH 7.6), 0.3 ml
riboflavin (50 mM), 0.25 ml PMS (20 mM), and.1 ml NBT (0.5 mM). After 20 min of incubalti, the
absorbance was measured at 560 nm. Ascorbic agdised as standard. The scavenging ability ofrtlieextract
was determined by the equation (1).
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RESULTS
Total Phenolic Content
The content of phenolic compounds (Quercetin edenta100 gm of fruits) was determined from a staddplot
prepared taking quercetin as the standard. Theekigctivity was observed fPunica granatum (46 mg /ml)
followed by Syzygium cumini (41mg/ml),Prunus armeniaca (34.5mg/ml) ancCitrus limetta (20.5mg/ml).

DPPH Radical Scavenging Activity Assay

As shown in the figure 2, the antioxidant activitiythe fruits tested, was found to vary over -fold from that at
the lowest valueSyzygium cumini shows highest percent of DPPH inhibition of 82% &wlest is 28% shown k
Prunus armeniaca fruit pulp.

Total Flavanoid Content

Figure 3 presents mean total flavonoid contentifier@nt fruits. Flavonoid compounds are considet@de the
largest group of naturally occurring phenols [18hus, it is not surprising to see that total flawioh content
aaccounts for almost half of the phenolic compoundssamples. Total flavonoid content Punica granatum
(38mg/ml) was found to be highest among all other fi.
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Fig. 5 Super Oxide Anion Radical Scavenging Assay in citrusfruit

DISCUSSION
Reducing Power
The reducing ability of extract of the fruits insdending order waSyzygium cumini > Prunus armeniaca / Punica
granatum > Citrus limetta. In this assay, the presence of antioxidants @ @ktracts reduced Fe /ferricyan
complex to the ferrous form. Reducing power Syzygium cumini (24mg/ml) was found to be maximum
compared to other citrus fruits.

Superoxide Anion Radical Scavenging Assay

The ability of the phytochemicals from the ethaeriract to scavenge the superoxide anion was daotie using

the pyrogallol autooxidation method. Among the eas citrus fruit pulpPunica granatum showed highest
Superoxide activity (72%) among all the fruits éalled by Citrus limetta (60%), Syzygium cumini (48%) and

Prunus armeniaca (30%).

Total Phenolic Content

The plant phenolics constitute one of the majougsoof compounds acting primary antioxidants or free radic
terminators, so it was reasonable to determine th&l amount in the fruit extracts. Some authoase earliel
reported a direct correlation between antioxidativiay and total phenolic content [-18]. The arioxidant activity
of phenolic constituents may be related to theitoreproperties, which allow them to act as reducggnts o
hydrogenatom donors, their ability to chelate metals, iftHipoxygenase and scavenge free radicals [

DPPH Radical Scavenging Activity Assay

The bleaching of DPPH absorption by a test compdaneépresentative of its capacity to scavenge fagkcals
generated independently of any enzymatic or trimsineta-based system. This is a widely used metho
evaluate atioxidant activities in a relatively short time rapared with other methods. Antioxidants react \
DPPH which is a stable free radical and conveu it,3-diphenyl-2-(2,4,@rinitrophenyl) hydrazine. The degree
decolourization indicates the scaving potentials of the antioxidant compounds. Therelase in absorbance
DPPH radical is caused by antioxidant through #@etion between antioxidant molecule and radicallte in the
scavenging of the radical by hydrogen donation.[:

Total Flavanoid Content

Calorimetrically analysis of polyphenolic and tofialvonoid contents indicated that the ethanolitraot of orange
peel had highly amounts of TPC and TFC and thiagreement with Miet al.2008 [21] who studied the physic
and chemicatharacteristics of citrus peel and traced high arhotiTP.

Reducing Power
Regarding the reducing power, it is found that dneount of phenolic compounds was high in Pomegeaaat
there was a tight relationship between the amotitdtal phenolic content and the reducing powereséhresult
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were previously recorded [21] indicating that theslucing power of bioactive compounds is associatétl
antioxidant activity. Thus, it is necessary to daiee the reducing power of phenolic constituentgltcidate the
relationship between their antioxidant effects thlreducing power [22].

Super oxide anion radical scavenging assay

Dioxygen form superoxide anions, by a single electron transfer during the pyrodadiotooxidation in basic
solutions. The superoxide anions are scavengechtigxadants and consequently, decrease the rafgrafgallol
autooxidation or even inhibit it.

CONCLUSION

In the present study, antioxidant property and fesical scavenging behaviour of citrus fruits baen examined.
Results showed th&unica granatum had the highest Phenolic content, Total flavarmdtent, and Superoxide
activity followed bySyzygium cumini. There were significant differences in the corgeott all activity of studied
citrus fruits. These investigations clearly show fhotential value of Pomengrateugica granatum) and Jamun
(Syzygium cumini) fruits as a significant source of phenolic compasi These fruits can be considered as a good
source of natural antioxidants and may show patkftture use in food and nutraceutical supplenfembulations.
Therefore, daily consumption of the juices of atrinuits with food may reduce malnutrition and thigk of
cardiovascular and cancer diseases as well.
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