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Introduction

In recent years, Melon (Cucumis melo L.) has 
increased production rate and high economic value 

while the part of the fruit is wasted. Generally, during 
processing and consumption, the edible parts included 
peel, and seeds ate discarded. Globally Cucumis melo 
L. is the most exported and consumed fresh fruit 
and the residues like peel and seeds are commonly 
discarded. It is cultivated in many countries and has 
high financial value worldwide and all this is due to 
adaptation to climate and various types of soil (Rolim 
et al., 2018).

Recently Cucumis melo L. variety of melon has high 
economic value because its production has been 
promoted in many regions while the large part of the 
fruit is discarded. Generally, during processing and 
consumption inedible parts like seeds and peels are 
discarded (Rolim et al., 2018). 

This variety of melon is one of the most exported and 
consumed globally and its peels, seeds, and residue 
are mainly discarded. Due to the ability to grow in 
various soil types and climate, this variety of melon is 
cultivated in many countries of the world and has high 
economic value. Honeydew melon (Cucumis melo L), 
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Cucurbitaceae family fruit, is oval-shaped fruit with 
a creamy yellow appearance. From Asia to the US 
market it is a widely used fruit. The ripened fruit is very 
delicious and due to this reason, it is widely cultivated. 
It is rich in folic acid, thiamine, and riboflavin. 
Vitamin C and pro-vitamin A are abundantly present 
in it (Laur and Tian, 2011). According to researchers 
in different parts of fruit the concentration of sucrose, 
total sugars, soluble solids, 5-methyltetrahydrofolic 
acid, and β-carotene are various (Lester, 2008). The 
deterioration of fruit occurs rapidly and due to which 
its shelf life is very short. Its aroma is very distinct. 
The honeydew aroma is due to (Z,Z)-3, 6-nonadien 
1-ol which are present in the fruit. The phenylethyl 
alcohol imparts sweet-floral characters and (Z, Z)-3, 
6-nonadien 1-ol imparts a fresh impact in the odor of 
the honeydew (Perry et al., 2009; Kolayli et al., 2010).

Melon seed
There are a large number of seeds in the center of 
the melon. The fruit is consumed as such and the 
seeds are discarded. The seeds of melon have moisture 
4.5%, crude protein 25.0%, ash 2.4%, crude fat 25.0%, 
crude fiber 23.3%, and carbohydrates 19.8% (Yanty 
et al., 2008). Petkova and Antova (2015), analyzed 
seeds of melon and checked their lipids structure 
and proximity. According to them, melon seeds have 
41.6-44.5% fat, 34.4-39.8% proteins, 4.5-8.5% crude 
fiber, 8.2-12.7% carbohydrates, 3.7-4.2% soluble 
sugars and 4.6-5.1% minerals. The lipid portions 
included sterols, tocopherol, and phospholipids were 
studied. The main fatty acids present in seeds were 
oleic acid 24.8-25.6% and linoleic acid 51.1-58.5%. 
Besides them, the oleoyl dilinolein (OLL) 31-
34.0%, trilinolein (LLL) 31.3-32.2%, were the main 
triglycerides present in seeds. Honeydew melon also 
has phytoene and β-carotene (Ren et al., 2013).
 
Cucumis melo L. of Cucurbitaceae family is a plant that 
is grown annually and spread in countries like Asia, 
Europe, and Africa (Ivanov et al., 1999). According 
to FAO, Food and Agriculture Organization, the 
production of melon seeds is about 782,205 tons and 
its cultivation area is 893,855 hectares (FAO, 2013). 
Uzbekistan, the USA, France, and Spain are the 
biggest producers of melon. In recent years, in 
Bulgaria, the land for melon growing is 11,196 da 
and in 2013 total production of melon was 14,711 
tons. Mainly the melons are growing in Southern and 
southwest Bulgaria, the least space is used in Northern 
Bulgaria and the major five varieties in our country are 

Vidinski, Hybrids, Honeydew, Koravtzi, and Persian. 
Excellent taste, quality of fruit, and as medicinal 
plant its application in folk medicine makes it 
widespread fruit ( Jeffrey, 1990). This is recommended 
mainly in the case of anemia, atherosclerosis, gout, 
rheumatism, cardiovascular, kidney, and liver diseases 
(Ivanova,  2012). Therapeutic effects are present in 
melon seeds included analgesic, anti-inflammatory, 
and anti-oxidant effects (Chen et al., 2014). Melon 
is an excellent cause of naturally active compounds 
for humans because of good taste and rich chemical 
composition. Glucose and fructose, vitamin A, D, C, 
K, E, and some vitamins from group B are present 
in melon. The percentage of sucrose in melon is 4.6 
to 18% and that of pectin is up to 4.5%. Minerals 
like magnesium, sodium, phosphorus, potassium, 
selenium, calcium, and sodium are also present in 
melon. Along with all the above composition, various 
aromatic compounds are also present in melon 
(Ivanova, 2012).

The seeds variety of curcumins melon is known to 
have 4.5% moisture, 19.8% carbohydrates, 25% crude 
fat, 25% crude protein, 2.4% ash, and 23.3% crude 
fiber. Freshly extracted honeydew mainly has 153.4 
gI2/100g oil iodine number, 210.2 mgKOH/g oil, 
and 2.5% fatty acids contents. The color index of oil 
is 1.6Y+0.4R and its fatty acids contents are 10 from 
which almost 86.1% are unsaturated. The contents of 
Linoleic acid are dominant which is 69% followed by 
palmitic acid 8.4%, and oleic acid 16.8%. The major 
triglycerides present in the oil are OLL 21.5%, POL 
12.4%, LLL 24.9%, and PLL 15.9%. The melting 
temperature is -5.12oC while the crystallization 
temperature is -59.01oC. According to electronic 
nose analysis, the oil has more volatile compounds 
and linoleic acid contents than sunflower oil (Yanty 
et al., 2008).

Proximity, amino acids as well as minerals in seeds 
of melon (Citrullus ecirrhosus) was studied. The found 
results for Physico chemical analysis of 3 compositions 
of melon seeds have moisture 3+0.25, ash 2.12+0.08, 
crude protein 26.36+0.10, crude lipids 50.6+0.6, crude 
fiber 2.1+0.29, available carbohydrates 18.69+0.82 
and 601°+8. 5 kcal/100g of energy. The amino acid 
profile of seeds shown that for adults but children 
the lysine, threonine, and leucine contents are not as 
much as necessary. The results have shown that the 
seeds of wild melon have the potential that these can 
be used as a nutrition source (Umar et al., 2013).
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Chemical composition of melon seed
Nutrition parameters: The food consumed by 
humans is mostly from plant and animal sources. The 
plant-based foods included tubers, leafy vegetables, 
fruits, and seeds (Oyiza, 2005). Among 30,000 edible 
plants, there are only 300 which are demonstrated 
up to 95% of the plants required as human food 
(Tabuti et al., 2004). Plant based foods are used by 
humans from the first man on earth, Adam and Eve 
were forbidden to consume apple (Onibon et al., 
2007). The parts of the plant which bear the seeds 
are known as fruits and are healthy food supplements 
because these are composed of proteins, lipids, water, 
vitamins, carbohydrates, as well as minerals (Umaru 
et al., 2007). Despite the nutritional benefits of plants, 
there are also the anti-nutritional factors present in 
plants that change the nutritional status of food and 
block the bioavailability of some mineral elements 
(Lo et al., 1995).

The melon seeds (Citrullus lanatus) have high mineral 
contents (mg/100g). The contents of zinc in the melon 
seed is 21.05mg/100g, and that of magnesium is up to 
20.46mg/100g. The analysis of minerals showed that 
more value is for iron which is 144.7mg/100g, zinc 
21.05mg per 100g manganese 22.73mg per 100g, per 
100g. The concentration of calcium is least among of 
all which is 0.10mg/100g. The sodium to potassium 
ratio is 0.043 and the calcium to phosphorus ratio is 
0.002 ( Jacob et al., 2015).

Another study of wild melon (Citrullus ecirrhosus) was 
done. For each 100g it yields 601.7±8.75 kcal energy 
value, 2.17±0.29 crude fiber, 3.73±0.25 moisture, 
26.36±0.10 crude protein, 18.69±0.82 available 
carbohydrate, 2.12±0.08 ash and 50.67±0.76 crude 
lipid as a result of proximate analysis (% DW). For 
children, the requirement of lysine, threonine and 
leucine is more than adults as revealed by the amino 
acid profile of seeds. The general results of the studies 
show that the seeds of wild melon can be used as a 
nutrition source (Umar et al., 2013).
          
Fatty acids
Biologically active compounds like tocopherols, 
phospholipids and sterols are present in melon seed 
oil in a large amount due to which it has a beneficial 
effect on humans (Azhar et al.,  2014; Mariod and 
Matthäus,  2008). The fatty acids composition and 
physiochemical characteristics studied after checking 
the lipid composition of melon seeds. The percentages 
varied depending on the region from where seeds 

originate and their tested types (Albishri et al., 2013; 
Obasi et al., 2012; Yanty et al., 2008).

The seeds, which are considered mainly as waste 
products, are rich in proteins 12.0-35.0% and 
glycerides 30.0-50.0% (Azhari et al.,  2014; Obasi 
et al., 2012). By using cold processing these seeds 
are used for glyceride oil’s production globally. The 
high nutritional value of oil is due to the presence 
of polyunsaturated fatty acids (PUFA) abundantly. 
The studies have shown that the main components 
present in melon seed oil are palmitic acid 7.8-39.36%, 
linoleic acid 31.0-69.0%, oleic acid 12.1-31.0%, and 
4.9-10.45% of the stearic acid (Albishri et al., 2013; 
Azhari et al., 2014).

Various studies on the chemical composition of 
melon seed (Cucumins melo L.) were conducted. On a 
dry weight basis, the melon seeds are known to have 
7.16% moisture, 27.41% protein, 30.65% oil, 29.96% 
carbohydrates, 4.83% ash, 25.32% fiber and a large 
number of antioxidants like phenolic compounds. 
Potassium, calcium and magnesium are major 
minerals that are present in melon (Table 1). The 
fatty acids present in melon seed oil included linoleic 
acid, as well as oleic acid, which was spotted after 
the investigation of oil. After the chromatographic 
analysis of phenolic compounds, it was shown that 
flavonoids are the vital group with the highest 
contents of amentoflavone which are 32.80 μg/g. 
A considerable amount of phytosterols included up 
to 206.42 mg/100g β-sitosterol are also present in 
melon seed oil. The oil is a rich source of tocopherols 
predominantly β+γ-tocopherol fraction. The results 
of various studies have revealed that melon seed oil is 
another source of plant oil and serves as a raw material 
in many food applications (Mallek et al., 2018).

Table 1: Nutritional compstio of melon seed.
Parameters Unit (%) References 
Ash 2.12 Umar et al., 2013
crude fiber 23.3 Yanty et al., 2008
Total phenolic 
contents

12.456 mg/100 g Santos et al., 2014

antioxidants 34.71mg/g Rolim et al., 2018
Protein 35 Petkova and Antova, 2015 
carbohydrates 18.69 Umar et al., 2013

Phenolic and antioxidants
Hydroxycinnamic acid (caffeic, sinapic, ρ-coumaric 
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and ferulic acids) are the products of Phenyl propanoid 
having importance due to low molecular weight. 
They are generally linked with the polysaccharides 
present in cell walls mostly lignin and hemicellulose 
units. The phenolic acids like flavonoids are widely 
distributed in nature and relate to the defense 
functions and attraction of flavoring due to presence 
in vegetables. Polysaccharides of the cell wall 
comprised lignin and hemicellulose are linked to 
the flavonoids. Flavonoids are an important part of 
the phenolic acid group and extensively dispersed 
in nature. Flavonoids are present in vegetables and 
their presence may be related to the attraction of 
pollinators, defense function, bactericidal, astringent, 
flavorings, fungicidal and anti-inflammatory effects 
(Barbosa and Fernandes, 2014). Phosphorus and 
antioxidants are present in tannins. Polyphenols 
included phenolic acids, flavonoids, and hydrolyzable 
tannins which show the anti-proliferative effects. 
The complex interactions between the generation 
of reactive oxygen, carcinogenesis, and cellular 
damage have been checked in many studies. The 
oxidative stress level is usually increased in bacterial 
conditions like radiation, iron overload, inflammation, 
ultraviolet light and various carcinogenic chemicals. 
Oxidative stress is the main reason for the iceberg of 
carcinogenesis (Toyokuni, 2016).

The antioxidants are naturally present in vegetables 
and fruits and have enhanced interest among 
the scientific community and consumers due to 
epidemiological and nutritional evidence. These have 
an increasingly significant effect on chronic diseases 
like cancer. While, the residues of fruits and vegetables 
despite functional and nutritional characteristics are 
discarded often (Sancho et al., 2015).

The compounds derived from plants included 
lycopene, resveratrol, astaxanthin, and phenolic acids 
are identified for the treatment and prevention of 
cancer (Li et al., 2012; Deng et al., 2012). According 
to many studies, the antioxidants present in fruits and 
vegetable residue lessen the cancer risks. Besides, the 
consumption of Polyphenols rich foods can lead to a 
lower incidence of cancer. Besides, the nutrients from 
various sources having functional and antioxidant 
potential had investigated to replace their use instead 
of synthetic antioxidants in food products because 
the synthetic antioxidants can be health hazardous 
(Suhail et al., 2012).

Derivatives of phenyl propaniod are an imperative 
class of low molecular weight phenolic acid, the 
main example of which is hydroxycinnamic acids 
(caffeic, sinapic acids, ferulic and r-coumaric). They 
are commonly linked to polysaccharides of cell wall, 
usually lignin units and hemicellulose. Flavonoids are 
present in vegetables and can be related to defense 
function, fungicidal, the attraction of pollinators, 
anti-inflammatory effects, astringent, flavoring and 
bactericidal, as they are extensively distributed in nature 
as a component of a group of phenolic acids (Barbosa 
and Fernandes, 2014). Phosphorus and antioxidants 
are also present in tannins. Phenolic acids, flavonoids, 
and hydrolyzable tannins are the different types of 
polyphenols and have shown anti-proliferative effects. 
According to many studies the cellular damage, 
generation of reactive oxygen, and carcinogenesis are 
interrelated. In pathological conditions like radiation, 
iron overload, inflammation, exposure to ultraviolet 
light, and various intake of carcinogenic chemical 
compounds. The oxidative stress may be the initial of 
carcinogenesis (Toyokuni, 2016).

In recent years, Cucumis melo L. species of melon has 
high economic value and has increased production, but 
part of the fruit is wasted. Generally, during processing 
and consumption, the inedible parts like seeds and 
peels are discarded. The evaluation of antioxidants, 
phenolic compounds, and antiproliferative activities. 
The melon residues extracts were prepared and 
the evaluation of antioxidants, antiproliferative 
activities and phenolic compounds, were done. 
Hydroethanolic, hydroethanolic, aqueous extract of 
the melon peel has the phenolic compounds. Gallic 
acid in the concentration of 1.016 mg/100g is present 
in the melon seeds. The aqueous extract of melon peel 
contains flavonoids especially Catechin 262 µg/100g. 
In the melon peel extract catechin, gallic acid and 
eugenol are present. Keeping in view the antioxidant 
activity, the equivalent of ascorbic acid included 74% 
hydroethanolic and 89% hydroethanolic are present 
in peel while 83% hydroethanolic is present in seeds. 
Different concentrations of melon extracts have iron 
and copper chelating activity, mainly the aqueous 
extract of melon peel has 84% copper and 61% iron. 
The melon peel extract has hydroethanolic with 
a 68% hydroxyl radical scavenging activity. MTT 
assay was performed to check the anti-proliferative 
potential in the human cancer cell line included 
colorectal carcinoma, cervical carcinoma, cervical 
adenocarcinoma and kidney carcinoma. The extract 
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in the concentration of 0.1-1.0 mg/ml inhibits the 
cancer cell lines up to 20-85%. The results showed 
that in vitro assays the extract of melon residue has a 
high activity of antioxidants and effective biological 
activity against tumor cells growth in humans (Rolim 
et al., 2018). 

Health benefits of melon seed
analgesic activity and anti-inflammatory: Gill et 
al. (2011) have tested Cucumis melo L. var agrestis 
seed extract for anti-inflammatory activity in rats 
using carrageen induced paw edema. His analgesic 
function was also investigated by tail immersion as 
well as tail flick methods in rats. The paw edema was 
decreased substantially by 43.4% as well as 56.6%, 
accordingly, at 200 mg/ kg and 300 mg/ kg of seed 
extracts, resulting in a higher dosage that resulted in 
greater pain relief. Next, a further study led by Arora 
et al., 2011 investigated seed extract analgesic activity 
in albino mice and tail immersion methods in albino 
rats, using acetic acid induced jerking response. Anti-
inflammatory effects were also studied in the same 
way as in the previous studies, which found that a 
dosage of 300 mg/ kg of seed extract reduced the rat 
paw’s edema by 61.6 percent. Furthermore, at a dosage 
of 300 mg/ kg, the analgesic efficacy was 70.6% by 
using acetic acid-induced writhing method and a 
significant increase in the pain tolerance was noted in 
the tail immersion method after 60 min. An increase 
in the expression of genes identified as interluki-6 
(IL-6) TNF-α (responsible for the synthesis of 
pro inflammatory cytokines) causes inflammation 
(Sharma et al., 2014; Amaro et al., 2015).

Anti-bacterial activity and anti-ulcer activity: A 
trial of bacterial isolates of Gram-positive bacteria 
(i.e. Staphylococcus aureus, Streptococcus pyogenes,  and 
Bacillus subtilis), as well as three strains of Gram-
negative bacteria (Shigella dysenterae, Salmonella 
typhimurium, and Escherichia coli), is performed in 
vitro in China. An anti-bacterial active agent is being 
researched. The results of this study therefore found 
that the isolated essential oil displayed antimicrobial 
property with a minimum inhibitory concentration 
of 0.5 to 5 mg / ml of sample, against all bacteria, in 
particular Gram-positive bacteria (Siddeeg and Alsir, 
2014). Likewise, the antiulcer function of the Cucumis 
melo L. methanol extract seeds was tested using water 
immersion stress,  pyloric ligation,  and NSAIDs 
(indomethacin)-induced ulcer models against gastric 
ulcers. The results concluded that, after administration 

at 300 mg/ kg, the seed extract suppresses ulcers of 
the pyloric connection, water immersion stress and 
NSAID-induced ulcer models by 57.6%, respectively 
67.6% and 61.9% (Sood et al., 2011).

Anti-hypothyroidism, anti-angiogenic and antidi-
abetic activity: An in vivo research on both normal 
and propylthiouracil related hypothyroid Wistar al-
bino males rat exhibited substantial increases in thy-
roid hormone levels (i.e. T3 and T4) after 100 mg/ 
kg Cucumis melo L. was given. It suggested that the 
peel extracts had relaxing thyroid effects (Parmar and 
Kar, 2009). Meanwhile, an in vitro study was per-
formed on the antiangiogenic activity of the Cucumis 
melo L. trypsin inhibitor. Seeds on umbilical cord vein 
endothelial cells’ three dimensional sculpture. The re-
sults showed that the angiogenesis can be reversed 
by the trypsin inhibitor (Rasouli et al., 2017). Chen 
and Kang (2013) examined the role of eastern melon 
(Cucumis melo L. var. makuwa makino) in osteoplastic 
seeds and osteoplastic suppression. The tests showed 
that hexane extract prevented the optical glucoside 
and the nozzle amylase by 35.5% as well as 61.8%. 

Anti-dyslipidemic and anti-adipogenic activity: 
Dyslipidemia (lipoprotein metabolism dysfunction) 
happens when an abnormal lipid concentration in 
the blood is detected. Whilst this term refers to a 
wide range of conditions, the most common forms 
of dyslipidemia include high triglycerides, high levels 
of low-density lipoproteins (LDL), high cholesterol 
or high-density lipoprotein (HDL), bad cholesterol, 
and high cholesterol in respect to high LDL and 
triglycerides (Karlund et al., 2014). There has been 
anti-adipogenic and anti-dyslipidemia activity in the 
flavonoids, but these activities do not look similar 
(Kaushik et al., 2015). Anti-adipogenic substances 
also illustrate anti-dyslipidemic activity. The anti-
adipogenous activity of CMFE has been found in 
3T3-L1 adipocytes to reduce the oil-red-o (furnishes 
that stained fats and neutral TGs) concentration-
dependent accumulation (Mallek-Ayadi et al., 2016).

Anticarcinogenic effects of melon
Various forms of polyphenols have shown anti-
proliferative effects (hydrolysable tannins, phenol 
acids,  and flavonoids). Polyphenols may interfere 
in various steps of the growth of malignant tumors 
by defending DNA from oxidative stress, altering 
carcinogens and the inhibiting of the appearance 
of mutant genes as well as the action of prokaryote 
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activating enzymes, and activating enzymes in the 
xenobiotic detoxifying system (Sabino et al., 2015). 
Oxidative stress can damage all cell components, 
including DNA, proteins, as well as lipid membranes 
and the source of cell death. The use of oxidative 
damage also causes damage to DNA, cell adhesion, 
proliferation,  and survival. Laboratory and Clinical 
studies have shown that oxidative stress has a beneficial 
relationship with carcinogenesis (Sonia et al., 2016). 
In many cases, plant molecules form the basis of 
treatment for human disease and remain a potential 
source for new therapeutic drugs. In cancer research, 
the priority is given to phytotherapeutic compounds 
with strong in vitro cytotoxic function against tumor 
cells. In addition to toxic characteristics, cytostatic 
action of phytotherapeutic products can prevent the 
growth of the tumor and prevent metastasis. Unlike 
cytostatic agents that harm tumor cells, antioxidants 
prevent cancer in the course of carcinogenesis and are 
highly beneficial for cells (Benmeziane et al., 2018). 
Medicinal plants have a history of cancer treatment, 
mutually in traditional systems of medicine, enabling 
vegetable extracts to be a possible source of anti-tumor 
agents; approximately 60 percent of cancer-approved 
drugs have natural components in their source 
(Skrovankova et al., 2015). This led researchers to 
look for effective antioxidants and anti-tumor agents 
in a wide range of sources, particularly food and food 
waste (Ray et al., 2010) used human breast cancer cell 
MCF-7 and MDA-MB-231 and human primary 
mammalian epithelial cells as an in vitro model to 
test the effectiveness, as a cancer agent, of whole bitter 
melon (Momordica charantia). The findings indicated 
a substantial reduction in apoptotic cell death as well 
as cell proliferation. > 80% cell death was detected in 
MCF-7 as well as MDA-MB-231 cells cured with 
2% bitter melon extract. The effects on oriental melon 
were tested in 5 human cancer cell lines such as 
MCF-7, HT-29, A549, as well as HepG2 in oriental 
melon seeds. The ethanol extract from oriental melon 
seeds demonstrated strong cytotoxic effects especially 
on the human line of hepatitis (HepG2) and human 
line of cell breast cancer (MCF-7). These data 
recommend that melon seeds in oriental ways could 
become a promising anti-cancer agent against human 
liver and breast cancer (Widowati et al., 2015). The 
anti-proliferative ability of melon residue extracts in 
human cell lines including carcinoma of the rectum, 
cervical adenocarcinoma  colorectal carcinoma, and 
cervical carcinoma were further evaluated by the 
MTT assays. The proliferation of extracts in all 

cancer cell lines was inhibited by 20–85 percent. The 
cytotoxic potential of Cucumis melo L. extracts (3-(4, 
5, 5-dimethylthiazol-2-yl) was identified by MTS 
(3-(3-carboxymethoxyphenyl)-2-(4-sulphophenyl)-
2Htetrazolium) on HeLa, HepG2, and the NIH3T3 
cell lines. Proliferation was inhibited in all cancer cell 
lines by 20–85%. The extract demonstrated anticancer 
activity both in cancer cells of HeLa (IC50: 23.649 
μg / mL) as well as HepG2 (IC50: 110.403 μg / mL) 
(Reutter et al., 2017).

Conclusions and Recommendations

It is concluded that melon seed contains numerous 
nutritional and bioactive components. The melon 
seeds (Citrullus lanatus) have high mineral contents 
(mg/100g). Biologically active compounds like 
tocopherols, phospholipids, and sterols are present in 
melon seed in a large amount due to which it has a 
beneficial effect on humans. The percentages varied 
depending on the region from where seeds originate 
and their tested types. The presence of bioactive 
compounds is fully justified by melon by-products, 
including anti-inflammatory agents, hypoglycemic 
agents, antimicrobial, anti-genic and antioxidant 
potential.
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