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Watermelon (Citrulus lantus) is an important horticultural crop which belongs to the Curcubitaceae family. The

nutraceutical potential of watermelon has been illustrated by several researchers, which makes it a better choice of

functional food. Watermelon has been used to treat various ailments, such as cardio-vascular diseases, aging related

ailments, obesity, diabetes, ulcers, and various types of cancers. The medicinal properties of watermelon are attributed by

the presence of important phytochemicals with pharmaceutical values such as lycopene, citrulline, and other polyphenolic

compounds. Watermelon acts as vital source of l-citrulline, a neutral-alpha amino acid which is the precursor of l-arginine,

an essential amino acid necessary for protein synthesis. Supplementation of l-citrulline and lycopene displayed numerous

health benefits in in vitro and in vivo studies. Similarly, the dietary intake of watermelon has proven benefits as functional

food in humans for weight management. 
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1. Introduction

Consumption of fruits and vegetables in regular diet provides several health benefits. The wide occurrence of

phytochemicals such as carotenoids, lycopenes, anthocyanins, phenols, and flavonoids along with vitamins and minerals

makes the choice of plant based diet healthier. It lowers the risks of various dreadful diseases such as cancer,

cardiovascular diseases, neurodegenerative disorders and aging associated ailments. Plants, being the wide source of

pharmaceutically valuable secondary metabolites, provide diverse products in the form of fruits and vegetables loaded

with nutraceutical potential. In general, the major role of secondary metabolites in plants are pertained to the protection

against diverse abiotic and biotic stresses. In addition, secondary metabolites also acts as an antimicrobial agents and

antioxidants to combat stresses.

Watermelon is a notable horticultural crop belonging to the Cucurbitaceae family cultivated widely for its delicious fruits.

Asian countries contribute approximately 81% of total production of watermelon worldwide . According to the Food and

Agricultural Organization of the United Nations, a cultivation area of 3.2 million hectares was employed for the production

of 103 million tons of watermelon worldwide in 2018 . The watermelon fruits are used for the preparation of smoothies,

jams, sauces, candies, and juices. Watermelon serves as a vital natural source of l-citrulline (0.9 to 5 mg/kg of fresh fruit)

. The refreshing taste, high water content, and its attractive colors ranging from red, yellow, and pink increases the

consumption of watermelon. The diverse colors of watermelon are due to the presence of carotenoids especially,

lycopene and β-carotene . The sweet taste of watermelon is contributed by the combination of sugars such as glucose,

sucrose, and fructose. Moreover, watermelon, acts as a vital reservoir of valuable phytochemicals with high nutrition and

pharmaceutical potentials. In particular, watermelon can be considered as an excellent functional food due to its rich

lycopene, vitamin A, vitamin C contents and antioxidant potentials . Bioactive compounds present in watermelon

render numerous health benefits, such as decreasing the risk of cardio-vascular disease, aging related ailments, obesity,

diabetes, and various cancer alleviating effects have been reported . In 1930, Wada  determined and

isolated citrulline, a non-essential amino acid from watermelon which is involved in the synthesis of arginine. The amino

acid arginine is vital for the endogenous synthesis of nitric oxide, a crucial signaling molecule involved in various

neurological and immune responses in animals and humans . Watermelon acts as a vital dietary supplement to

enhance the arginine content. In watermelon, citrulline aid in the tolerance against stresses such as drought .

Moreover, the seeds of watermelon are enriched with protein, fat, and moderate levels of iron and zinc. Watermelon seeds

are consumed as snacks, fat binder, soup thickener, condiments, and also for the extraction of cooking oil . The

occurrence of high arginine content in the seeds of watermelon adds its medicinal benefits . Due to the presence of

various nutritious benefits the seeds of watermelon possess application in the field of several food products. Recently,

Sola et al.  identified and quantified the phytochemicals in the methanol extracts derived from the seeds of watermelon.

Furthermore, the report  evidenced the anti-bacterial property of watermelon seed extracts.
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2. Cardiovascular Protection by Watermelon

Cardiovascular diseases are the leading cause of increasing death rate worldwide. Moreover, the cost of treating

cardiovascular disease are high. Therefore, adapting a lifestyle with cardio-friendly diet would decrease the risk factors

associated with the disease. Fruits and vegetables can combat the negative effects of cardiovascular diseases. l-citrulline

and l-arginine possess the capacity to alleviate the inflammation and oxidative stress . However, direct intake of l-

citrulline and l-arginine could lead to gastro-intestinal discomforts such as nausea and diarrhea . Therefore, the

consumption of fruits rich in l-citrulline (precursor of l-arginine, an essential amino acid for protein synthesis)—such as

watermelon—is important to obtaining the necessary nutrition. Supplementation of whole watermelon in powder form

improved the lipid profiles, antioxidant status, and anti-inflammatory properties of high fat fed rats . Moreover, the

ingestion of watermelon regulated the expression of genes associated with lipid metabolism . In detail, the

augmentation of watermelon and l-arginine enhanced the regulation of hepatic gene expression of endothelial nitric oxide

synthase. Nitric oxide (NO) is a ubiquitous signaling molecule vital for the relaxation of blood vessels and it also reduces

the atherosclerosis by influencing the lipid metabolism . On the other hand, watermelon supplementation down-

regulated the genes involved in lipid metabolism such as fatty acid synthase (FAS), 3-hydroxy-3methyl glutaryl-coA

reductase (HMGCR), sterol regulatory element binding protein (SERB) 1, SERB 2, cyclooxygenase-2 (COX2), and

nuclear factor-kB (NF-κB) in rats . Among the above enzymes, FAS plays an important role in the denovo synthesis of

fatty acids, whereas HMGCR acts as a rate limiting enzyme in cholesterol synthesis . Similarly, both SREBP-1 and

SREBP-2 regulate the transcription of genes involved in fatty acid and cholesterol synthesis respectively .

Oxidative stress and inflammation are the key players in the onset of atherosclerosis. The serum C-reactive protein levels

are utilized as the indicators of systemic inflammation which leads to cardiac dysfunction . Watermelon intake

significantly reduced the levels of C-reactive protein levels in the serum of high fat fed rats . Moreover, watermelon also

down-regulated the expression of Cox-2 enzyme responsible for the synthesis of pro-inflammatory prostaglandins.

Furthermore, Hong et al. , illustrated that the watermelon supplementation exhibited similar mechanism to non-steroidal

anti-inflammatory drugs that inhibits the activity of Cox-2 and reduces the inflammatory response. A recent study has

demonstrated the ability of watermelon to reduce the risk factors of cardiovascular disorder in human . According to

Connolly et al. , consumption of watermelon in daily basis for a period of four weeks resulted in significant reductions in

body weight, body mass index, waist-to-hip ratio, and blood pressure. In addition, the report also claims that the

watermelon supplementation lowered the levels of triglyceride, low density lipoprotein cholesterol, thiobarbituic acid

reactive substance, and increased the antioxidant capacity in obese adults . Overall, it has been evident that the

consumption of watermelon in regular basis reduces the risk factors associated with chronic illnesses such as

cardiovascular diseases.

References

1. Assefa, D.; Hur, O.S.; Ro, N.Y.; Lee, J.E.; Hwang, A.J.; Kim, B.S.; Rhee, J.H.; Yi, J.Y.; Kim, J.H.; Lee, H.S.; et al. Fruit
Morphology, Citrulline, and Arginine Levels in Diverse Watermelon (Citrullus lanatus) Germplasm Collections. Plants 20
20, 9, 1054.

2. Perkins-Veazie, ; Davis, A.; Collins, J.K. Watermelon: From dessert to functional food. Isr. J. Plant Sci. 2012, 60, 395–4
02.

3. U.S. Department of Agriculture ARS. USDA National Nutrient Database for Standard Reference, Release 27; Service,
A.R., Ed.; Department of Agriculture: Washington, DC, USA, 2015.

4. Rimando, A.M.; Perkins-Veazie, P.M. Determination of citrulline in watermelon J. Chromatogr. A 2005, 1078, 196–200.

5. Rao, V.; Agarwal, S. Role of antioxidant lycopene in cancer and heart disease. J. Am. Coll. Nutr. 2000, 19, 563–569.

6. Romero, M.J.; Platt, D.H.; Caldwell, R.B.; Caldwell, R.W. Therapeutic use of citrulline in cardiovascular Cardiovasc. Dru
g Rev. 2006, 24, 275–290.

7. Tlili, I.; Hdider, C.; Lenucci, M.S.; Riadh, I.; Jebari, H.; Dalessandro, G. Bioactive compounds and antioxidant activities
of different watermelon (Citrullus lanatus (Thunb.) Mansfeld) cultivars as affected by fruit sampling J. Food Compos. An
al. 2011, 24, 307–314.

8. Tomes, M.L.; Johnson, K.W.; Hess, M. The carotene pigment content of certain red fleshed Inproc. Am. Soc. Hortic. Sc
i. 1963, 82, 460–464.

9. Wan, X.; Liu, W.; Yan, Z.; Zhao, ; He, N.; Liu, P. Changes of the contents of functional substances including lycopene, c
itrulline and ascorbic acid during watermelon fruits development. Sci. Agric. Sin. 2011, 44, 2738–2747.

[19][20]

[21][22]

[23]

[23]

[23][24][25]

[23]

[26]

[27]

[28][29]

[30]

[30]

[31][32]

[32]

[32]



10. Tarazona-Díaz, M.P.; Viegas, J.; Moldao-Martins, M.; Aguayo, E. Bioactive compounds from flesh and by-product of fre
sh-cut watermelon J. Sci. Food Agric. 2011, 91, 805–812.

11. Wada, Uber Citrullin, eine neue Aminosaure im PreBsaft der Wassermelone, Citrullus vulgaris schrad. Biochemische Z
eitschrift 1930, 224, 420–429.

12. Wu, G.; Collins, J.K.; Perkins-Veazie, P.; Siddiq, M.; Dolan, K.D.; Kelly, K.A.; Heaps, C.L.; Meininger, C.J. Dietary suppl
ementation with watermelon pomace juice enhances arginine availability and ameliorates the metabolic syndrome in Zu
cker diabetic fatty J. Nutr. 2007, 137, 2680–2685.

13. Yokota, A.; Kawasaki, S.; Iwano, M.; Nakamura, ; Miyake, C.; Akashi, K. Citrulline and DRIP-1 protein (ArgE homologu
e) in drought tolerance of wild watermelon. Ann. Bot. 2002, 89, 825–832.

14. El-Adawy, T.A.; Taha, K.M. Characteristics and composition of different seed oils and Food Chem. 2001, 74, 47–54.

15. Stafford, ; Oke, O.L. Protein isolate from lesser known oilseeds from Nigeria. Nutr. Rep. Int. 1977, 16, 813–820.

16. King, R.D.; Onuora, J.O. Aspects of melon seed protein Food Chem. 1984, 14, 65–77.

17. Kaul, Nutritional potential, bioaccessibility of minerals and functionality of watermelon (Citrullus vulgaris) seeds. LWT-F
ood Sci. Technol. 2011, 44, 1821–1826.

18. Sola, A.O.; Temitayo, O.O.; Olufunke, ; Shittu, F. Chemical composition, nutritional values and antibacterial activities of
watermelon seed (Citrullus lanatus). Int. J. Biochem. Res. Rev. 2019, 27, doi:10.9734/ijbcrr/2019/v27i130113.

19. Suliburska, J.; Bogdanski, P.; Krejpcio, Z.; Pupek-Musialik, D.; Jablecka, A. The effects of l-arginine, alone and combine
d with vitamin C, on mineral status in relation to its antidiabetic, anti-inflammatory, and antioxidant properties in male rat
s on a high-fat Biol. Trace Elem. Res. 2014, 157, 67–74.

20. Alam, M.A.; Kauter, K.; Withers, K.; Sernia, C.; Brown, L. Chronic l-arginine treatment improves metabolic, cardiovascul
ar and liver complications in diet-induced obesity in Food Funct. 2013, 4, 83–91.

21. Evans, R.W.; Fernstrom, J.D.; Thompson, J.; Morris, S.M., Jr.; Kuller, L.H. Biochemical responses of healthy subjects d
uring dietary supplementation with l-arginine. Nutr. Biochem. 2004, 15, 534–539.

22. Wu, ; Meininger, C.J. Arginine nutrition and cardiovascular function. J. Nutr. 2000, 130, 2626–2629.

23. Hong, M.Y.; Hartig, N.; Kaufman, K.; Hooshmand, ; Figueroa, A.; Kern, M. Watermelon consumption improves inflamma
tion and antioxidant capacity in rats fed an atherogenic diet. Nutr. Res. 2015, 35, 251–258.

24. Jobgen, W.S.; Fried, S.K.; Fu, W.J.; Meininger, C.J.; Wu, G. Regulatory role for the arginine–nitric oxide pathway in met
abolism of energy J. Nutr. Biochem. 2006, 17, 571–588.

25. Jobgen, W.; Fu, W.J.; Gao, H.; Li, P.; Meininger, C.J.; Smith, S.B.; Spencer, T.E.; Wu, G. High fat feeding and dietary l-a
rginine supplementation differentially regulate gene expression in rat white adipose Amino Acids 2009, 37, 187–198.

26. Jensen-Urstad, A.P.; Semenkovich, C.F. Fatty acid synthase and liver triglyceride metabolism: Housekeeper or messen
ger? Biophys. Acta Mol. Cell Biol. Lipids 2012, 1821, 747–753.

27. Baenke, F.; Peck, B.; Miess, H.; Schulze, A. Hooked on fat: The role of lipid synthesis in cancer metabolism and tumour
Dis. Models Mech. 2013, 6, 1353–1363.

28. Iantorno, M.; Campia, U.; Di Daniele, N.; Nistico, S.; Forleo, G.B.; Cardillo, ; Tesauro, M. Obesity, inflammation and end
othelial dysfunction. J. Biol. Regul. Homeost. Agents 2014, 28, 169–176.

29. Zaiss, A.K.; Zuber, J.; Chu, C.; Machado, H.B.; Jiao, J.; Catapang, A.B.; Ishikawa, T.O.; Gil, J.S.; Lowe, S.W.; Herschm
an, H.R. Reversible suppression of cyclooxygenase 2 (COX-2) expression in vivo by inducible RNA PLoS ONE 2014,
9, e101263.

30. Hong, M.Y.; Tseng, Y.T.; Kalaba, ; Beidler, J. Effects of watermelon powder supplementation on colitis in high-fat diet-fe
d and dextran sodium sulfate-treated rats. J. Funct. Foods 2019, 54, 520–528.

31. Shanely, R.A.; Zwetsloot, J.J.; Jurrissen, T.J.; Hannan, L.C.; Zwetsloot, K.A.; Needle, A.R.; Bishop, A.E.; Wu, ; Perkins-
Veazie, P. Daily watermelon consumption decreases plasma sVCAM-1 levels in overweight and obese postmenopausa
l women. Nutr. Res. 2020, 76, 9–19.

32. Connolly, M.; Lum, T.; Marx, A.; Hooshmand, S.; Kern, M.; Liu, C.; Hong, M.Y. Effect of Fresh Watermelon Consumption
on Risk Factors for Cardiovascular Disease in Overweight and Obese Adults (P06-102-19). Dev. Nutr. 2019, 3, doi:10.1
093/cdn/nzz031.P06-102-19.

Retrieved from https://encyclopedia.pub/entry/history/show/9784




