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ABSTRACT

Antioxidants of natural origin are safe for the pemtion and progression of various diseases. Qitsulanatus
seeds that are traditionally in use can be emplag®a natural antioxidant protecting from variouigngents. The
present study was performed to evaluate the i ahtioxidant potential of C. lanatus seed methaxttact (CLS)
and to determine the phytochemicals responsiblétfoactivity. The antioxidant activity of CLS wasalyzed by
DPPH and LPO radical scavenging assays and coneratimethods were adopted for quantifying the primend
secondary metabolites in the extract. Qualitatarealysis revealed the presence of bioactive compmuike
phenols, tannins, flavonoids, glycosides, saporind steroids. Phenolic content of the extract Watb+0.05
GE/qg, followed by tannins 5.9240.15 GE/g and flamiols 1.30+0.09 QE/g. 1£ values for the antioxidant activity
were 28.77 pg/ml and 123.8 pg/ml for DPPH and lipatoxidation assay respectively. The study heoodéirms
C. lanatus seed as a potential source of naturéibaidant and therefore an evidence for its ethndiciaal usage.

INTRODUCTION

Reactive Oxygen Species (ROS) are free radicatgrgéed from oxygen and this causes damage to wiblecules
by extracting electrons from them to attain stapi[il]. ROS including superoxide radicals, hydroxyl radical
singlet oxygen and hydrogen peroxide are often igéeé as byproducts of biological reactions or frexogenous
factors [2]. ROS readily attack and induce damageatious bio-molecules including proteins, lipilppproteins
and DNA [3], eventually leading to many chronic famdiseases, such as cancer, diabetes, agingostdlezosis,
arthritis, neurodegenerative and cardiovascularasiss [4]. Sources of free radicals include meistiodbyproducts,
neutrophils, radiations, pollutants, fatty foodazardous chemicals and cigarette smokeQ%idation is a chemical
reaction that transfers electrons from a substdacan oxidizing agent. Oxidation reactions can pomd free
radicals which start a chain reaction that damag#s [6].

Medicinal properties of plants have been investigatcently throughout the world, due to their poentioxidant
activities, no side effects and economic viabi[it}. One of the areas, which attracted a greatytrefattention in
recent years, is antioxidant in the control of degative diseases in which oxidative dent have begaticated.
Several plant extracts have shown antioxidant igi8].

Citrullus lanatus(Family: Cucurbitaceae) is commonly known as wateton and locally as “Tharpooshini”. The
ripe fruits are edible and largely used for makommfectionery. Its nutritive values are also ubé&futhe human
health. Fruit is used in cooling, strengtheninghradisiac, astringent to the bowls, indigestitd&pectorant,
diuretic and stomachic, purifies the blood, all#lyisst, cures biliousness, good for sore ears,issaliches, and as
brain tonic [9]. The fruits are reported for laxatiactivity [10], and antioxidant activity [11].

Thus the present study focuses on evaluating thexédant activity of methanolic extract @itrullus lanatusseed
along with qualitative and quantitative phytochemhi@nalysis.
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MATERIALSAND METHODS

Plant collection and extraction

Citrullus lanatusseeds were collected from Vellore District, Tamadn. The plant was authenticated by Prof.
Jayaraman, Plant Anatomy Research Centre, Chemohiaavoucher specimen was deposited in the herbariu
(PARC/2012/1195). It was shade-dried at room teatpee and coarsely-powdered and subjected to doxhle
extraction with methanol for 24 hours. The extnaas filtered and solvent was completely removedising rotary
evaporator. The residu€, lanatusmethanol seed (CLS) extract was stored®@tuhtil required for use.

Preliminary phytochemical analysis
CLS extract was qualitatively tested for the presear absence of chemical constituents like phemetiucing
sugars, flavones, glycosides, saponins, alkalstgsoids, anthroquinones, quinones and tarjhRls

Quantification of primary metabolites

Total protein content

Protein content of CLS was estimated by Lowry méffi8]. To 0.1 ml of CLS, 5 ml of alkaline copper sulphate
was added, mixed well and allowed to stand for 10. ffio this 0.5 ml of Folin-ciocalteau reagent veakled and
incubated at room temperature in the dark for 30. fihe absorbance of the reaction mixture was nmedsat 660
nm. A standard graph of protein was plotted, frehich the protein content of the extract was deieech

Total carbohydrate content

Carbohydrate content of CLS was measured by takignl CLS and 4 ml of anthrone reagent. The métuas
heated for 8 min in water bath and cooled. The ddaswe of the reaction mixture was measured atr680 A
standard graph of glucose was plotted from whiehcdrbohydrate content of CLS was determined [14].

Total lipid content

Lipid content ofCLS was measured by taking 0.1 ml of CLS with 4afnferric chloride acetic acid reagent and
kept at room temperature for 10 minutes. To thial df 85% concentrated sulphuric acid was addee. mixture
was kept at ice cold condition for 20 minutes. Tdwdour intensity was read at 540 nm. A standa@blgrof
cholesterol was plotted, from which the lipid conitef CLS was determindd5].

Quantification of secondary metabolites

Deter mination of total phenol content

Total phenolic content was measured using Folieateu phenol reagent [16]. To 0.1 ml CLS, 5 miFalin-
ciocalteu phenol reagent and 4 ml of 7.5% sodiurbarzate was added. The mixture was allowed to stand5

min under room temperature. The absorbance wasumahat 765 nm. Total phenol was calculated from a
standard graph of gallic acid and the results wepessed as gallic acid equivalents (GE/qg).

Determination of total flavonoid content

Total flavonoid content was determined by usingrahium chloride method [17]. To 0.5 ml CLS, 4.5 ofl
methanol, 0.1 ml 10% aluminium chloride and 0.1ofl M sodium acetate was added. The mixture wasvalll to
stand for 30 min under room temperature. The alasmdwas measured at 415 nm. Total flavonoid aksiated
from a standard graph of quercetin and the resudte expressed as quercetin equivalents (QE/qg).

Determination of total tannin content

Total tannin content was measured using Folin-phezagent [18]. To 0.1 ml CLS, 0.5 ml of Folin-ploémeagent
and 5 ml of 35% sodium carbonate was added. Theureixvas allowed to stand for 5 min under room teragre.
The absorbance was measured at 640 nm. Totahtaras calculated from a standard graph of gallid and the
results were expressed as gallic acid equival&iEdq).

Determination of vitamin C content

The reducing capacity @LS was expressed as vitamin C conf@8}. To 1 mICLS, a drop of thiourea and 0.25
ml of 2% dinitro phenylhydrazine were added andibated at 37°C for 3 hours. Then 1.25 ml of 85%tauidic
acid was added under ice-cold condition and keptoatn temperature for 30 minutes. The absorbance wa
measured at 540 nm.

Determination of vitamin E content

Total antioxidant capacity of CLS was expresseditasin E content [20]. 1 ml CLS was combined wittamin E
reagent solution and incubated in boiling waterhbat 95C for 90 min. The mixture was cooled to room
temperature and absorbance was measured at 695 nm.
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In vitro antioxidant assays

DPPH radical scavenging activity

The DPPH scavenging activity of CLS was measureddujng 10 pul of CLS to 190 pl DPPH in ethaiadl]. After
vortexing, the mixture was incubated for 20 minugs3?C. Decolourization of DPPH was determined by
measuring the absorbance at 517 nm. The perceiagstion of DPPH radicals by CLS was determined b
comparing the absorbance values of the controlg, V@lue was also determined. The inhibitory activitgs
calculated as:

0D of control — 0D of test
Uy Inhibition = % 100
0D of control

Lipid peroxidation inhibition assay

Lipid peroxide (LPO) inhibitory activity of CLS wagserformed using different concentration of theraot (1.95-
1000 pg/ml) [22]. To 0.1 ml of tissue homogendifdd peroxidation was initiated by the addition @fL ml of

FeSQ, 0.1 ml of ascorbate and 0.1 ml of KD, The mixture was made to 3 ml with distilled waaed incubated
at 37C for 1 hr. 1 ml of TCA and 1 ml of TBA was addedthis reaction mixture and the tubes were bditeB0

min in water bath. This was centrifuged at 3500 fpm10 minutes. The extent of inhibition of lipptroxidation
was evaluated by the estimation of thiobarbituréidareactive substances (TBARS) level by measutimg

absorbance at 532 nm. Thesjalue was determined. The percentage of the [jgicbxidation inhibition was
calculated as:

0D of control — 0D of test

Inhibition = ¥ 100
% Inhibition On of control

Statistical analysis
Absorbance was read using UV/visible spectrophotem@erkin Elmer, Lambda 25, USA). Data were esped
as Mean + SEM of triplicates. gvalue was calculated using Graph Pad Prism 5.0.3.

RESULTSAND DISCUSSION

Recently, much attention has been directed towstrd&s and biologically active compounds isoldtedn popular
plant species. The use of medicinal plants playsta role in covering the basic health needs iwvell@ping
countries, and these plants may offer a new soart@xidant activity. The use of traditional made is
widespread and plants still represent a large sowfcnatural antioxidants that might serve as lefsthe
development of novel drugs. Several anti-inflanongt digestive, anti-necrotic, neuroprotective, and
hepatoprotective drugs have recently been showrate an antioxidant and/or radical scavenging nmashaas
part of their activity [23]. Antioxidants have tladility to protect organisms from damage causedrdxy radical-
induced oxidative stress. A lot of research isnpecarried out worldwide directed toward findingtural
antioxidants of plant origin. The antioxidant aitti of the methanolic extract @itrullus lanatusseeds is reported
along with the screening of phytochemical constitse

Table1: Preliminary phytochemical analysis

S. No. | Phytochemicals | Present / absent
1 Phenols +++
2 Tannins +++
3 Flavonoids ++
4 Glycosides ++
5 Saponins +
6 Steroids +
7 Carbohydrates +++
8 Alkaloids -

9 Anthroguinones -
10 Quinones -
11 Proteins +++
12 Amino acids ++
13 Reducing sugar +++

- absence; ‘+' presence

Citrullus lanatusmethanolic seed extract revealed the presen@mnairts, saponins, flavonoids proteins and steroids
(Table 1). This result indicates that the seedanran appreciable amount of bioactive compour2dg. [Thus
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chemical constituents of plants are desirable mxauch information will be valuable for synthesfscomplex
chemical substances and to screen for biologidalies [25]. The secondary metabolites are directly responsible
for different activity such as antioxidant, antinabial, antifungal, and anticancer [26].

Among the primary metabolites, protein content was highest 20.77%, followed by carbohydrates apidld.
Vitamin C and E content of CLS were also moderaiéhe secondary metabolites were quantified, andtdated

phenol was 6.45+0.05 GE/g followed by tannin aasdhoid content (Table 2).

Table 2: Quantitative analysis of primary metabolites

Phytocompounds Content
Protein 20.77+1.24 %wiw
Carbohydrate 18.30+0.01 %wi/
Lipid 4.80+0.01 %w/w
Phenol 6.45+0.05 GE/g
Tannin 5.92+0.15 GE/g
Flavonoid 1.30+0.09 QE/g
Vitamin E 3.18+0.04 mg/g
Vitamin C 2.65+0.16 mg/g

Values are expressed as MeantSEM (n=3)

In DPPH assay, CLS scavenged the stable DPPHddkeat with increasing concentrations. The exteattibited a
significant dose-dependent inhibition of DPPH radlizvith minimum inhibition of 2.10% at 1.95 pg/mhd
maximum inhibition of 95.91% at 500 pg/ml. The centration of CLS extract showing 50% inhibition wais
28.77 pg/ml. The DPPH is a relatively stable fragical. The assay is based on the measuremein stavenging
ability of antioxidants towards the stable radi€#PPH [27]. DPPH is a stable free radical. On aolditof
antioxidant compounds, the DPPH gets decolorizettlwban be quantitatively measured from the chariges
absorbance [28]. DPPH scavenging activities of Ci®thanolic extract increased with the increase in
concentration. In LPO inhibitory assay, CLS intebi lipid peroxidation with increasing concentrao The
extract exhibited a maximum inhibition of 96.79%1800 pg/ml and minimum inhibition of 48.66 % 149§/ml of
CLS. The IGp value of CLS was 123.8 ug/ml (Figure 1). AssayiBARS measures malondialdehyde present in
the sample, as well as malondialdehyde generated lipid peroxides by the hydrolytic conditionstbg reaction
[29]. C. lanatusmethanolic seed extract inhibited lipid peroxidatisignificantly in a concentration-dependant

manner.

Antioxidant assay
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Figure 1: Antioxidant activity of Citrulluslanatus seed methanol extract
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CLS extract showed a promising result of antioxtdaativity which is similar to the previously reped works on
C. lanatusseed where the n-hexane extract had the high@skigilant activity due to the presence of high piien
content followed by ethanolic extract due to thesgnce of high flavonoid content [30]. The antiexidactivity of
the extract increased with the raw material usethénassay. In the present study, the maximunbitdm was in
the range of 95% in the presence of 500 pg/ml etraVith the addition of a larger amount of extricthe assay
mixture, the degree of inhibition decreased, inilcpa pro-oxidant effect. The quality of the amxidants in the
extracts was determined by thesd@alues, denoting the concentration of the samgdeiired to scavenge 50% of
the free radicals. The explanation for the higli&g value found in the experiment was because the |sauged
was a crude extract. Our results show that theaetxhad high effect of scavenging DPPH. The aidant effect
may be due to the presence of phenolic compouradsasiflavonoids.

The tested extract had higher phenol content andehiés greater antioxidant activity. The quabifythe obtained
extracts was affected mainly by the solvent usedekdraction. Methanol is the best solvent for jamipy herbal
infusions, yielding the strongest antioxidant atyivn the extract. The more the polar capacitytha extract, the
greater is its antioxidant activity [31].

All plants produce an amazing diversity of secopdaretabolites. One of the most important groupgheise
metabolites is the phenolic compounds. Phenoltioxidants inhibit lipid peroxidation by trappinde lipid
alkoxyl radical. This activity depends on the stane of the molecules, and the number and positfahe hydroxyl
group in the molecules [32]. It has been shown pha&nolics (especially flavonoids) are able terafteroxidation
kinetics by modifying the lipid packing order. Thetabilize membranes by decreasing membrane fu{dit a
concentration-dependent manner) and hinder thegidff of free radicals and restrict peroxidativacten|[33].
Flavonoids are oxidized by radicals, resulting imare stable, less-reactive radical. In other wofldsonoids
stabilize the reactive oxygen species by reactiith the reactive compound of the radical. Becausth@® high
reactivity of the hydroxyl group of the flavonoidsdicals are made inactiy@4]. Thus the study confirmed a
strong antioxidant activity d€itrullus lanatusseed due to the content of phenolic compoundsearextracts.

CONCLUSION

Citrullus lanatusseed methanolic extract showed a strong antiokidetivity by scavenging DPPH and inhibiting
lipid peroxidation. In addition, the extract wamihd to contain noticeable amount of total pheaold flavonoids,
which play a major role in controlling oxidationrgated by free radicals. The results of thisystlbw that the
methanolic extract ofitrullus lanatusseed can be used as an easily accessible souncatwhl antioxidant.
However, the phytoconstituents responsible foratigoxidant activity of the extract are not muckarl Therefore,
a further study is needed to determine the mechabe&hind the antioxidant activity of this plant.
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