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Karpuzun (Citrullus Lanatus) Dis ve I¢ Kabugundaki Antioksidanlarin Koruyucu Etkisi
Mesut ISIK*"

OZET: Insan saglhigma faydali oldugu bilinen karpuz (Citrullus lanatus) yaygin olarak tiiketilmektedir. Calisma,
C. lanatus’un dis ve i¢ kabuklariin fitokimyasal bilesenleri, serbest radikal temizleme aktiviteleri ve besleyici
icerigini degerlendirmek amaciyla yapilmigtir. Bu amagla, ¢alismada karpuzun dis ve i¢ kabuklarindan elde
edilen etanol ekstraktinda toplam flavonoid / fenolik igerigi ve antioksidan aktivitesi belirlendi. Antioksidan
aktivite, CUPRAC, DPPH, FRAP ve potasyum tiyosiyanat yontemi gibi in vitro deneysel yontemle
belirlenmistir. C. lanatus dis ve i¢ kabugundaki toplam fenolik ve flavonoid igerigi sirasiyla 40.5 ve 32.4 mg
GAE g* ve 12.6 and 5.8 mg QE g ™ olarak bulunmustur. C. lanatus dis ve i¢ kabugundan elde edilen etanol
ektrakt konsantrasyonu (20 upg/ml), aymi konsantrasyondaki a-tokoferolle (% 85.3) karsilastirildiginda
maksimum lipit peraksidasyonunda % 73.2 ve % 72.0 oraninda inhibisyon sagladi. Sonug olarak, dis ve i¢
kabuklar metal indirgeme kapasitesi ve orta derecede serbest radikal giderme aktivitesine sahip olup ve ayni
zamanda lipid peroksidasyon siirecini inhibe eder. Bu nedenle, C. Lanatus'un ozellikle dis kabugu, radikal
stiptiriiciiler gibi davranan, oksidasyonu inhibe eden veya geciktiren ve lipid peroksidasyonunu geciktirerek
besin maddelerinin raf 6mriinii uzatan dogal bir bilesene sahip olabilir.
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Effect of Antioxidants as Preservatives in the Outer and Inner Shells of Watermelon (Citrullus
Lanatus)

ABSTRACT: Watermelons (Citrullus lanatus) that are known to be beneficial to human health are widely
consumed. The study was performed out to investigate the phytochemical components, free radical scavenging
activities and nutritive contents of the outer and inner shells of C. lanatus. For this purpose, the study was
determined the total flavonoid/phenolic content and antioxidant activity of ethanol extract prepared from outer
and inner shells. The antioxidant activity was determined by in vitro experimental method, such as CUPRAC,
DPPH, FRAP and potassium thiocyanate method. Total phenolic and flavonoid contents in outer and inner shell
of C. lanatus were found to be 40.5 and 32.4 mg GAE g* and 12.6 and 5.8 mg QE g™, respectively. The
concentration of ethanol extract obtained from C. Lanatus outer and inner shell (20 pg/mL) has inhibition of
maximum lipid peroxidation in rate % 73.2 and % 72.0 respectively compared to that of a-Tokoferol (% 85.3) at
the same concentration. As a result, the outer and inner shells have metal reduction capacity and moderate free
radical removal activity and also inhibited the lipid peroxidation process. Therefore, C. Lanatus's especially the
outer shell may have a natural ingredient that acts as radical scavengers, inhibits or delays the oxidation and
prolongs the shelf life of nutrients by delaying the lipid peroxidation.
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INTRODUCTION

Many studies have shown that the most
important causes of food degradation during
storage and processing is lipid peroxidation. It is
known that radicals cause the lipid peroxidation
has a serious effect in the progression the many
pathological diseases such as brain dysfunction,
cancer promotion, neurodegenerative,
atherosclerosis, immune system decline and
heart (Czinner et al., 2001; Isik et al., 2015).
When added as an additive to food products,
antioxidants play a role as radical scavengers.
They have important functions such as
prolonging shelf life by delaying the lipid
peroxidation process, inhibit or retard the
oxidation process and preventing radical chain
reactions of oxidation (Young and Woodside,
2001). The synthetic antioxidants that generally
used in foods to retard or prevent lipid oxidation
is butylated hydroxyanisole (BHA) and
butylated hydroxytoluene (BHT). However, it is
thought that there are limitations due to some
side effects and carcinogenicity in the use of the
compounds (Velioglu et al., 1998; Isik et al
2017). Therefore, consumers have become more
conscious about the safety of foodstuffs and the
nutritional value.

The natural food, which is believed to be
healthier, safer and less exposed to hazards, is
more preferred than synthetic (Farag et al.,
1986). Therefore, the preservation of natural
products and their antioxidant effect has been the
focus of attention in recent years. The use of
herbal products with antioxidant content in
processed foods is becoming more important in
the food industry than in the use of unnatural
antioxidants (Madsen and Bertelsen, 1995;
Albayrak et al., 2010).

Cucurbitaceae family, which has important
economic importance, contains approximately
122 genera and 900 species, many of them used
as folk medicines and/or food. Citrullus lanatus
(Watermelon), which grows in many countries,

represents a large part of the Mediterranean diet,
which dates back nearly 3000 years (Vaughan
and Geissler, 2009; Simpson, 2010).

Watermelon (C. lanatus,  family
Cucurbitaceae), which can adapt to different
environmental conditions is an important
vegetable product grown in many countries
(Greenway and Pratt, 2001). The antioxidant
activities of these products, anti-inflammatory
effects and some basic nutrients, have been
emphasized in many studies (Sun and Wang,
2010; Abdelwahab et al.,, 2011). C. Lanatus
consumption is known to reduce the frequency
of many diseases because watermelon contains a
rich A and C vitamin (Greenway and Pratt,
2001). C. lanatus fruit has abundantly a content
of vitamins C and A. Many other compounds
previously isolated from watermelon, for
example, previous studies have been found in
compounds such as cis-3 nonenal, trans,trans,cis-
2,4,6-nonatrienal, cis-6-nonenal and cis-2-
nonenal isolated from watermelon (Beaulieu,
2006). In many studies, it has been reported that
C. lanatus fruit has therapeutic effects and it is
known that these effects are due to antioxidant
and some phytochemical compounds (Yadav and
Agarwala, 2011). For example, beta carotene
and lycopene have an important role in the
treatment of many diseases such as
atherosclerosis and cancer (Charoensiri et al.,
2009; Adetutu et al., 2015).

Although the benefits of C. Lanatus fruit
on health in terms of content are known, no
studies have been done on the species grown in
Osmaniye region of Turkey in terms of nutrient
content and antioxidant benefits. Thus, in the
study, we aimed to determine antioxidant
potential and to identify phytochemical
components in C. lanatus.

1461



Mesut ISIK

9(3): 1460-1466, 2019

Effect of Antioxidants as Preservatives in the Outer and Inner Shells of Watermelon (Citrullus Lanatus)

MATERIALS AND METHODS

Chemicals

Gallic acid and CuCl,, Folin-Ciocalteu
reagent (Ferrozine®™), Na-K phosphate buffer,
the stable free radical 1,1-diphenyl-2-picryl-
hydrazyl (DPPHe), Trolox, a-tocopherol, 2,9-
dimethyl-1,10-phenanthroline (neocuproine)
ethanol and other chemicals used were obtained
from Sigma-Aldrich and Merck.

Preparation of Sample Extracts

C. lanatus fruits was obtained from
Osmaniye in 2017. The obtained parts were
dried at 30 °C in the shade and left to mix with
100 ml ethyl alcohol for extraction. The Sample
was extracted using a rotary evaporator (Stone
Staffordshire England) at 50 °C to remove
ethanol after filtering with Whatman No 1 Paper.
The extracts were stored in a dark at -20°C until
experimental studies (Isik et al., 2015).

FRAP and CUPRAC Method as Metal
Reduction Potential

The Ferric Cyanide (Fe3+) Reducing
Antioxidant Power Assay (FRAP) assay was
performed with the modified method of the
previously described Oyaizu (1986) method.
When the method is reduced to the ferrous (Fe
%) ion to ferric tripyridyl triazene (Fe**-TPTZ)
complex at 700 nm, the complex is formed. It is
based on the spectrophotometric measurement of
the complex. (Oyaizu 1986; Bursal and Koksal
2011; Isik et al 2015). The reduction capacity for
cupric ions (Cu®") was determined by Cupric
lons Reducing Assay (CUPRAC) assay as
previously described (Bursal and Kdoksal, 2011;
Isik et al 2015). A volume of 0.25 ml
neocuproine (7.5 mM) in ethanol, 0.25 mL
NH;Ac (1 M) and 0.25 mL CuCl; (0.01 M) was
mixed with sample at different amounts (10, 20,
30pug/mL) and standards.

DPPH Scavenging Activity
DPPH scavenging activities of C. lanatus
outer and inner shell was determined according

to the method described by Blois (1958). In the
method, the stable DPPH radical is removed
with free radical scavenging activity of the
sample. Briefly, The ethanol extract (10, 20, and
30ug/mL) from the sample were prepared and
then volume adjusted to 3 mL with ethanol. then
the prepared DPPH solution (1 mL, 0.1M) was
added, followed by incubation in the dark for 30
minutes. DPPH elimination activity of the
sample after incubation was measured
spectrophotometrically (Blois, 1958; Isik et al.,
2017).

Determination of Total Phenolic and
Flavonoids

As described previously, total phenolic
analysis was performed using Folin-Ciocalteu
reagent. Folin- Ciocalteu phenol reagent (0.5
mL) were added to 23 ml sample water mixture
and 3 min later, 2 % Na,CO3z (1.5 mL). The
mixture was vortexed and then kept in the room
temperature for 30 min. Then, the samples were
measured at 760 nm. The phenolic content outer
and inner shell of C. lanatus was determined by
using a standard curve of gallic acid (Bursal and
Koksal 2011; Bursal et al 2010). The total
flavonoid content determined by colorimetric
method was performed according to the
procedure described in our previous study. One
mg of the sample is added to 0.1 mL of 10%
Al(NO3)3 and 0.1 mL CH3;COOK (1M). The mix
was was incubated for 40 minutes at room
temperature and then measured at 415 nm (Ross

etal., 2002; Isik et al., 2017).

Determination with  Ferric
Method of TOS

Total antioxidant activity (TOS) of outer
and inner shell in C. lanatus was determined
with  thiocyanate method as previously
described. In this method, peroxidase formed as
a result of linoleic acid oxidize Fe** to Fe** and
former ion reacts with thiocyanate to form a
complex which give absorbance at 500 nm. The

TOS amount was calculated according to the
1462
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thiocyanate method we have done in previous
studies (Isik et al., 2017: Gulcin et al., 2010).
The inhibition of linoleic acid oxidation was
calculated by the following equation:

Inhibition of lipid peroxidation (%) =1 00—[% X lOOJ

c

RESULT AND DISCUSSION

Using the standard curve (gallic acid and
quercetin), total flavonoid and phenolic content
in ethanol extract obtained from outer and inner
shell of Citrullus lanatus showed in Table 1.

Table 1. Total flavonoids and phenolic contents in outer and inner shell of Citrullus lanatus

Total phenolic compound
(ng GAE mg extract)

Total amount of flavonoid
(ng QE mg™ extract)

Citrullus lanatus outer shell 40.5

12.6

Citrullus lanatus inner shell 324

5.8

The scavenging effect the sample is shown
in Figure 1A. For the comparison purpose,
standard antioxidants (trolox, a-tocopherol and
BHT) have been used as reference. The result
showed that ethanol extract of the sample is able
to scavenge DPPHe radical even at low
concentration (10 pg/L). However increases in
the concentration did not lead a further reducing
power. The reducing power of o-tocopherol,
trolox and C. lanatus extract, are presented in
Figure 1B,1C.

Compared to synthetic antioxidants (trolox
and a-tocopherol), the polar fractions of all
extracts showed radical scavenging activity close
to synthetic antioxidants. Inhibition rates of the
oxidized linoleic acid in outer and inner shell of
C. lanatus were very close to each other. The
result showed that ethanolic extract in outer and
inner shell (20 pg/mL) of the C. lanatus caused a
reduction inhibited lipid peroxidation up to 48
hours (Figure 1D) The inhibition rate of the
substance were 85.3%, 83.1% and 72.05-73.2 %
for a-tocopherol, trolox and C. lanatus outer and
inner shell, respectively. These results clearly
show that ethanolic extract obtained from the
outer and inner shell of C. lanatus is a
remarkable potent antioxidant activity.

A number of recent studies emphasize that
reactive oxygen species (ROS) are produced

continuously in cells and that oxidative stress
occurs if the antioxidant defense system is
insufficient. The oxidative stresses play a role in
the pathogenesis of many diseases and cause
severe damage to tissues and biomolecules in
biological systems. There are endogenous and
exogenous antioxidant defense systems in the
cells against these harmful effects of ROS. Many
fruits and plants consumed are known to be rich
in antioxidant content (Eze, 2006; Catala, 2009).
It has been shown by many studies that
medicinal plants and fruits are becoming
extremely popular as antioxidants all over the
world and herbal formulations and some dietary
which have the potential to free radical
scavenging, can be effective in the treatment of
many disease such as chronic diseases (Tiwari
and Tripathi, 2007).

A group of investigators said that
phytochemicals were able to remove free
radicals because of their antioxidant content, and
they also stated that they reduced the
inflammatory process (Charoensiri et al., 2009;
Abdelwahab et al., 2011; Adetutu et al., 2015).
Flavonoids, carotenoids, isoflavones, ellagic
acid, indoles and lignans are one of the best
examples of phytochemicals. Research have
been reported that phenolic compounds such as
condensed tannins, gallotannins and flavonoids
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have bioactivities such as anti-allergic, have water soluble form and anticancer activity.

anticancer and anti-inflammatory properties.
Moreover, the some molecular targets of pro-
inflammatory mediators also have been known
to inhibit by the compounds mentioned above.
(Raza et al., 2007; Okwu, 2004; Giilgin, 2012).
According to a study done by Okwu, the
flavonoids, which prevent oxidative cell damage,
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It is well known that the use and consumption of
such additives, which are in water soluble form,
are important for foodstuffs. The flavonoids in
C. lanatus fruit can provide protection against
tumor formation, microbes, free radicals and
inflammation (Okwu, 2004).
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Figure 1. Reducing power and free radical-scavenging capacities in different concentrations (10-30 pg/mL) of Phlomis
pungens and reference antioxidants determined by (A) DPPH (B) FRAP and (C) CUPRAC method. (D) Inhibition rate of

linoleic acid oxidation

According to a study conducted by
Abdelwahab et al, phytochemical analyzes of C.
lanatus seed and other parts were made and it
was stated that phytochemicals were present in
significant amounts. In the studies conducted,
phytochemicals emphasized many benefits to
health. Phytochemicals in C. lanatus fruit extract
were determined, and reported that they had
basic nutritional values and free radical

scavenging activity. It is also emphasized that
this fruit may not be used as a specific lipid,
carbohydrate and protein source according to its
basic nutritional values. In studies conducted, it
emphasizes the health benefits of
phytochemicals. Phytochemical analyzes in seed
and other parts of C. lanatus have been made
and it is stated that phytochemicals are found in
considerable amounts (Abdelwahab et al., 2011).
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CONCLUSION Blois MS, 1958. Antioxidant determinations by the

In conclusion, in this study, the outer and
inner shell of C. lanatus showed DPPH radical
removal and metal reduction activity and
inhibited lipid peroxidation. The ethanol extract
including the outer and inner shell of C. lanatus
has demonstrated radical scavenging activities.
As a result, it is thought that the important
source of natural antioxidant may be due to the
flavonoids content of beta-carotene and
lycopene. C. lanatus can be a important source
of antioxidants to prevent or treat the oxidative
stress-related diseases due to this feature in the
outer and inner shell. As we know, the most
recent deterioration of the watermelon under the
outer shell shows the protective effect of the
substances found in the outer shell. Nowadays,
synthetic compounds used as antioxidants are
known to be replaced by natural products due to
side effects, both in food processing and in
pharmaceutical fields. Therefore, the results
presented in this study are important for the
emergence of plant-derived products which may
be useful for such industries.
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