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ABSTRACT

The aim of this study was to estimate the content of polyphenols, flavonoids and tannins compounds and to evaluate the antioxidant activity
and the invitro anti-inflammatory of the ethanolic extract of melon (Cucumis melo L. var inodorus) seeds. The Folin-Ciocalteau and AlCl3
methods were applied in order to quantify the polyphenolic and flavonoids contents, respectively. However, DPPH and [-carotene bleaching
method were applied to evaluate the in vitro antioxidant activity. The polyphenolic and flavonoids contents of seeds extract were found to
be 37,10 + 1,11 mg GAE/g of dry extract and 0,43 + 0,27 mg QE/ g of dry extract, respectively. Whereas the amount of tannins was 48, 30 +
0,90 mg TAE/ g of dry extract. The scavenger effect of seeds extract against DPPH radicals showed ICso value of 4,13 + 0,07 mg/ ml. The 8-
carotene bleaching assay indicated a strong inhibition percentage of the lipid peroxidation with value of 69,47 %. The in vitro anti-inflammatory
activity was evaluated using the inhibition of proteins denaturation revealed that the seeds extract had a moderate anti-inflammatory activity
which is estimated at 49,09 % compared to the aspirin (97,73 %) at 1 mg/ ml. Finally, melon seeds may be considered as a promising source of
natural antioxidants which possess remarkable therapeutic action as inflammatory activity and may serve as food ingredients.
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INTRODUCTION

considered as natural materials to prevent human from

o ) ) ) various pathologies as they may help to reduce the risk of
Oxidative stress is defined as an imbalance between the

production of free radicals and the ability of the organism to
counteract or detoxify their harmful effects through
neutralization by antioxidants. As free radicals are very
reactive species, their overproduction during oxidative
stress can cause damage to all biological macromolecules,
such as DNA, proteins and lipids, thus leading to cell damage
and subsequently, to the manifestation of pathological
conditions as cardiovascular diseases, diabetes and
inflammatory diseases [1]. Antioxidants are secondary
molecules or metabolites that act as ROS scavenger and
activator of cellular antioxidative enzymes to prevent the
damages induced by ROS in biological system. Hence,
naturally occurring antioxidants from plant polyphenols are
getting more attention in terms of practical usage as safe and
potent bioactive compounds|[2].

Fruits and vegetables are important source of antioxidants
such as phenolic acid, flavonoids, and cartonoids. These
compounds are important functional food. Fruits can be
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many age related degenerative diseases through the
elimination of free radicals[3].

Melon (Cucumis melo L.) belonging to the Cucurbitaceae
family and it is one of the most consumed fruits worldwide
due to its pleasant flavour and nutritional value but its
residue, peel and seeds, is commonly discarded [4]. Melon
pulp is rich in important vitamins, phytoene, (-carotene,
and 5-methyltetrahydrofolic acid [5] and it possesses high
antioxidant and anti-inflammatory properties [6] . However,
there is a lack of information regarding the antioxidant and
the pharmacological assessment of melon seeds which are
generally thrown away which might be considered an
economical and nutritional loss. Thus, the main objectives of
this study were to determine the phenolic, antioxidant and
antiinflammatoty activities of ethanolic extract of melon
(Cucumis melo L. var inodorus) seeds from Algeria.
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MATERIALS AND METHODS
Collection of plant material and preparation of extract

Fresh melon was purchased from the market in Setif region
(Northeastern of Algeria) and its seeds were removed and
washed with distilled water and completely dried. Then, the
dried seeds were crushed and grinded into powder. The
extraction of phenolic compounds was carried out
according to method used by Markham [7], Briefly, 50 g of
powdered sample was mixed with 500 ml of ethanol-water
mixture (85:15,v/v) and keptat room temperature for 5
days to allow maximum extraction of bioactive molecules.
The resulting solution was then filtered and the supernatant
was evaporated using vacuum rotary evaporator at 40° C
to obtain crude ethanolic extract.

Determination of total polyphenols content

The total polyphenols content was determined by the Folin-
Ciocalteu method as described by Li et al [8] with slight
modification. In brief, 0.1ml of seeds extract was mixed with
0.5 ml of Folin-Ciocalteu reagent (diluted 10 times). After 4
min, 0.4 ml of 7.5% sodium carbonate (Na2C03) solution was
added. The final mixture was shaken and then incubated for
90 min in dark at room temperature. The absorbance of all
samples was measured at 760 nm and the results are
expressed in milligrams of gallic acid equivalents per gram
dried weight (mg GAE/g DW).

Determination of total flavonoids content

The total flavonoids content of each extract was determined
by a colorimetric method as described by Bahorun et al. [9].
1 ml of seeds extract was mixed with 1 ml of aluminium
chloride (AICI3) solution (2%) and allowed to stand for 10
min. Absorbance of the mixture was then determined at 430
nm versus prepared methanol blank. Results were expressed
as quercetin equivalent per gram dried weight (mg QE /g
DW).

Determination of tannins content

The capacity to precipitate haemoglobin was determined by
using bovine fresh blood according to the method described
by Gharzouli etal. [10] . Briefly, a volume of seeds extract
was mixed with an equal volume of hemolysed bovine blood
(absorbance = 1.6). After 20 min, the mixture was
centrifuged at 4000 rpm for 10 min, and the absorbance of
the supernatant was measured at 756nm. Results were
expressed as mg equivalent tannic acid per gram dried
weight (mg TAE/g DW).

Evaluation of antioxidant activity
DPPH radical scavenging assay

Free radical scavenging activity against 2, 2-diphenyl- 1-
picrylhydrazyl (DPPH) radical was measured using the
method described by Hanato et al. [11]. 1 ml of different
dilutions of seeds extract were added to 0.5 ml of a 0.004%
methanolic solution of DPPH. After 30 min at room
temperature, the absorbance was measured at 517 nm. BHT
was used as standard. Inhibition of free radical DPPH in
percent (I %) was calculated in following way:

1% = 100 (A control - A sample) /A control

Where A control is the absorbance of the blank solution
(containing all reagents except the test compound), and A
sample is the absorbance in the presence of the test
compound.
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B-Carotene Bleaching Assay

In this test, the antioxidant capacity of the seeds extract is
determined according to the method of Dapkevicius et al
[12]. Briefly, A stock solution of B-carotene-linoleic acid
mixture was prepared as follows: 0.5 mg B-carotene was
dissolved in 1 ml of chloroform and 25 pl linoleic acid and
200 mg Tween 40. Chloroform was completely evaporated,
and then, 100 ml distilled water saturated with oxygen (30
min, 100 ml/min) were added with vigorous shaking. 2500
ul of this reaction mixture were dispensed into test tube and
350 pl of seeds extract, prepared at 2 mg /ml concentrations,
were added and the emulsion system was incubated for 48 h
at room temperature. The same procedure was repeated
with synthetic antioxidant BHT as positive control, and
blanks (MeOH and H20). The absorbance of the mixture was
measured at 490 nm after; 0, 1, 2, 4, 6 and 24 hour. The
antioxidant activity (AA) was measured in terms of
successful bleaching of f -carotene by using the following
equation: AA% = A sample /A BHT x 100.

A sample: Absorbance in the presence of the extract; A BHT:
Absorbance in the presence of positive control BHT.

In vitro anti-inflammatory activity

The anti- inflammatory activity of melon extract was
studied using inhibition of albumin denaturation
technique which was studied according to Akkouche et
al. [13]with minor modifications. After washing and
cleaning of eggs, they are carefully broken and the white and
yolk separated. The volume of egg white is measured using a
test-tube and then adjusted with the buffer solution Tris-HCI
(20 mM pH 6.8) to obtain a dilution solution of 1:100. A
gentle stirring for 10 minutes is performed on the egg
solution followed by filtration with a strip agase. Identical
volumes were transferred to tubes then the melon seeds
extract and aspirin were added and the tubes were
incubated at 74 ° C for 15 min. After cooling, the absorbance
was measured at 650 nm. The percentage inhibition of
protein denaturation was calculated as follows:

1% = (Abs Control -Abs sample ) /Abs Control x100
Statistical Analyses

The results are expressed as the mean * standard deviation.
One-way analysis of variance (ANOVA) followed by the
Tukey test was performed to assess differences between
groups. Differences were considered significant at p < 0.05.

RESULTS AND DISCUSSION
Total polyphenols, flavonoids and tannins contents

Phenolics, tannins and flavonoids are secondary plant
metabolites that can be involved in complex system of
antioxidant defense through free radical scavenging activity,
chelation of transition metals and inhibition of prooxidative
enzymes. They play also beneficial role in in the treatment
of many  ailments such as inflammatory disorders,
cardiovascular diseases, cancer and diabetes which occur
due to the deregulation of free radicals generation [14].

In this study, The total phenolic and flavonoids contents in
melon seeds ethanolic extract were found to be 37,10 +
1,11mg GAE/g and 0,43+0,27mg QE/g extract. Whereas the
tannins content was 48,30+0,90 mg TAE/g extract. Azeb et
al. [5] have identified nine phenolic compounds in seeds
methanolic extract using (HPLC-DAD) and this finding can
explain the richness of seeds ethanolic extract in this study
by polyphenols.
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Antioxidant activity evaluation
DPPH radical scavenging activity

The model of scavenging the stable DPPH radical is a widely
used method to evaluate the free radical scavenging ability
of several natural compounds. DPPH is a stable nitrogen-
centered free radical whose color changes from violet to
yellow upon reduction by either the process of hydrogen or
electron donation. Substances which are able to perform this
reaction can be considered as antioxidants and therefore
radical scavengers[15].
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In this study, a significant decrease in the amount of DPPH
radical was observed due to the scavenging ability of seeds
extract and standard. The seeds ethanolic extract exhibited a
higher scavenging effect (ICso = 4,13+ 0.07 mg/ml) that
remains lower than that of standard (BHT) with an IC so of
0.01 £ 0,001 mg/ml. Otherwise, seeds extract scavenge
DPPH radical in dose dependent manner with inhibition
being higher than 97 % at 8 mg/ml (Figure1).This strong
DPPH scavenging effect could be attributed to the presence
of polyphenols which can serve as free radical scavenger
and hydrogen donner.
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Figure 1: DPPH radical scavenging activity of seeds ethanolic extract from C. melo var inodorus

B -Carotene/linoleic acid bleaching assay

[B-carotene bleaching assay is based on the discoloration of
[3- carotene owing to its reaction with linoleic acid-generated
free radicals in an emulsion system. In the presence of an
antioxidant compound, this degradation process is
prevented. It also reflects the ability to inhibit the lipid
peroxidation in vitro [16].

As seen in Figure 2, seeds ethanolic extract showed a
marked antioxidant activity (69,47 + 0.58%) when
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compared to the synthetic antioxidant BHT which had lipid
peroxidation inhibition percentage of 97,61+ 0.27% at the
same concentration (2 mg/ml).

The obtained results may be due to the presence of
polyphenols and flavonoids witch have the principal
contribution to the antioxidant capacity of seeds extract. In
fact, literature showed that good correlation was found
between antioxidant activity and the content of polyphenols
and flavonoids contents [17].
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Figure 2: Antioxidant activities of seeds ethanolic extract from C. melo var inodorus (2 mg/ml at 24 hours of incubation)
measured by B-carotene bleaching method. BHT was used as reference antioxidant. Values are means + SD (** p < 0.01; ***p <
0.001) compared to BHT as standard.
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Inhibition of proteins denaturation

In vitro anti-inflammatory effect of seeds of C. melo var
inodorus was evaluated for the first time using denaturation
of albumin test . The result of the anti-inflammatory activity
in vitro showed that the ethanolic extract of melon seeds
was able to inhibit protein denaturation in a concentration-
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dependent manner (Figure 3). The inhibition percentage of
protein denaturation of this extract was within the range
from 15.23.% to 49.09 % at the concentration range of 0.125
to 1 mg/ml. Also, Aspirin which is type of NSAIDs was used
as reference drug exhibited concentration dependent
inhibition of protein denaturation with  higher inhibition
capacity of 97.73 % at concentration of 1 mg / ml.
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Figure 3: Protein denaturation inhibition power of seeds ethanolic extract from C. melo var inodorus . Aspirin was used as
reference drug. Values are means + SD (ns p < 0.05; ** p < 0.01) compared to aspirin

Proteins denaturation is a process in which proteins lose
their secondary and tertiary structure through the
alteration of electrostatic hydrogen, hydrophobic and
disulfide bonding leading to the production of autoantigens
in the inflammatory diseases as rheumatic arthritis [18, 19]
. So, natural products that can prevent protein denaturation
would be possible candidate for anti-inflammatory drug
development. NSAIDs prevent inflammation by blocking the
cyclooxygenase enzyme activity. However, these drugs cause
side effects of ulceration, hemorrhage, perforation and
obstruction [20, 21]. Hence, there is a need for new anti-
inflammatory drugs with lower potential for adverse effects,
such as the plant-based substances which are considered to
be relatively safe.

In this study, the standard drug (Aspirin) is approximately 2
times more potent than the crude seeds extract at 1 mg/ml
Hence it is obvious, that if this crude extract is purified, the
pharmacological activity will increase significantly and
might even match those of the standard drug. The high
amount of polyphenols present in the extract may be
responsible for the anti-inflammatory activity of this extract.
Many studies have shown that many flavonoids and related
polyphenols contribute significantly to the anti-
inflammatory activities exerted by many plants [22].

CONCLUSION

The results of this study showed that the melon seeds
ethanolic extract has a high content of total phenolic
compounds which can contribute to the field of functional
foods, as it has provided results for a potential new use of
melon seeds, in particular its role in the prevention of anti-
inflammatory diseases and oxidative stress related diseases .
Further studies are need on the seed extracts to find the
exact mechanism of action for its pharmological properties
over its anti-inflammatory effects.
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