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ABSTRACT: For many centuries Longan (Dimocarpus longan Lour.) a native plant of Northeastern India, and Southeast Asia has
been used for its nutraceutical properties. The phytochemicals constituents include carbohydrates, proteins, polysaccharides, vitamin
C, polyphenols, that exhibit innumerable biological properties. It is essential to review the immunomodulatory, antioxidant, and
phytomedicinal potential with the aim to provide a comprehensive information for future development of longan as an essential
nutraceutical. Longan is in great demand as various food products viz dried pulp, frozen, fresh, and processed as jam, drinks, wine
and canned fruit. The key biological activities of longan pericarp are tyrosinase inhibitory, antioxidant, anti-inflammatory,
immunomodulatory, anti-glycated, anti-cancer, memory-increasing impact, and other parameters that have a significant contribution
to human health.
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INTRODUCTION

Plants are used as natural resources for many drugs for human ailments since time immemorial. The consumption of plant products
reduce the problem of cardiovascular diseases, cancer and diabetes etc. There are many native plants which are rich in bioactive
compounds but are not very popular or commercially cultivated. Longan (Dimocarpus longan Lour.) is an arilloid fruit tree
belonging to Sapindaceae family (Fig 1). In terms of area of production it is the second most popular tree species of family
sapindaceae, the first being is the popular lychee/litchi. The botanical synonyms are Fuphoria longan Steud., Euphoria longana
Lam., and Nephelium longana Cambess. It is also referred as the “little brother of lychee” or “Dragon’s eye” or “Eyeball”
[1]. There are six species, one being Dimocarpus longans, and other five are Dimocarpus gardneri, Dimocarpus dentatus,
Dimocarpus foveolatus and Dimocarpus fumatus growing in the Asian continent from India to eastern Malaysia and one
(Dimocarpus australianus) grows in Australia. Longan was planted as an edible fruit and was mentioned in Materia medica as a
“tonic” or the “king of fruits”. Longan fruits can be eaten as fresh, frozen canned or dried form. Longan fruit is grown commercially
in many countries like India, China, Vietnam, Thailand, etc. In China, the import of longan fruit has been increasing and the market
demand is for varied types such as dried, fresh, processed and frozen. The fruit pulp was used as traditional Chinese medicine to
enhance blood metabolism, relax nerves and neural pain, prevent insomnia, amnesia and enhance longevity [2]. The dried arils of
longan are also used for making refreshing drinks due to its smoky flavor. In addition, the dried aril are also used as herbal medicine
for insomnia, antidote of poison and stomach ache [3]. The fresh fruits have very short shelf life and fruit rapidly deteriorates due
to pericarp browning caused by oxidation of phenolic compounds by the action of enzymes peroxidases, polyphenol oxidase and
phenylalanine ammonia lyase. Longan seed extracts also exhibit anti-gelatinase activity [4]. Commonly marketed products of
longan fruits are in the form of dried longan pulp, longan juice, longan jelly, longan wine and even canned as syrup [5]. Recent
reports suggest the innumerable nutritional and functional components of longan pulp that include carbohydrate, protein, fiber, fat,
vitamin C, amino acids, minerals, polyphenols, and volatile compounds [6]. The chemical constituents such as polyphenols and
polysaccharides exhibit antioxidant, antiglycation, antityrosinase, potent immunomodulatory, anticancer, memory enhancement,
antianxiety activities [7, 8]. Based on the structure of longan, many bioactivities can be termed as nutraceuticals, functional foods,
and food additives. This review highlights the potential of longan as nutraceuticals, medicine and other miscellaneous products due
to presence of large number of bioactive compounds.
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CHEMICAL COMPOSITION OF LONGAN

Alkaloids are the main functional metabolites consist of polysaccharides, carotenoids, and flavonoids. The seed and pericarp are
rich in many bioactive compounds. Twelve important compounds of longan are B-sitosterol, 2-methyl-1,10-undecanediol, 2-
phenylethanol, Nicotinic acid, (24R)-6B-hydroxy-24-ethyl-cholest-4-en-3-one, Oleanolic acid, 4-hydroxybenzoic acid, Pinoresinol,
Uracil, B-daucosterol, Adenosine and 1-O-methyl-D-myo-inositol. Longan has many important polyphenolic compounds such as
ellagic acid, corilagin, gallic acid, and geraniin and many flavonoinds like Epicatechin, Kaempferol, Quercetin, Proanthocyanidin
trimer, Rutin, Isoquercitrin, and Flavogallonic acid [9-14]. In addition, many antioxidants can be extracted viz., quercetin,
isovanillin, astragalin, hyperin, scopoletin, B-phenylethyl alcohol, and piperine [15-17]. The most significant antioxidant constituent
extracted from longan shells are isovanillin, quercetin, scopoletin, astragalin, f-phenylethyl alcohol and hyperin. The intense aroma
of the longan fruit due to volatile component in the fruit. The flesh fruit is juicy, low in acid, and high in sugar. Longan consists of
several minerals and vitamins, including iron, phosphorus, magnesium, potassium, and vitamins C and A.

POTENTIAL AS NUTRACEUTICALS

Nutraceuticals play a detrimental role as supplements in non-communicable diseases and to maintain a healthy lifestyle and for anti-
aging. Most of these nutraceuticals are antioxidants agents, anti-inflammatory, anti-carcinogenic and anti-angiogenic agents. In
addition, nutraceuticals have the potential, to reverse brain disorders, DNA damage, protein aggregation and promote healthy aging
prevent onset of dementia. The main constituents are carbohydrates (12-23%) which is active in immunological responses as well
as probiotic and antioxidant properties. Nearly, 28 different free amino acids have been identified out of which eight are essential
amino acids, the most abundant are phenylalanine, alanine and glutamic acid. The pulp is also rich source of potassium required for
proper functioning of nerves and muscles. Minerals such as iron (Fe), calcium (Ca), phosphorus (P), and magnesium (Mg) and
vitamins such as Vit C (ascorbic acid), riboflavin, thiamin, and niacin are present in the fruit pulp of all varieties of longan [18-19].
Longan fruit is enriched with some organic acids and ethanol-soluble sugar fraction that stimulates growth of bacteria such as
Streptococus thermophile, Lactobacillus acidophilus, and Lactobacillus delbrueckii thus attributing additional property for
developing effective nutraceutcals and functional foods. The longan fruit is normally eaten fresh like litchi and the taste is similar
to/or superior to litchi.
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Table 1: The main bioactive compound present in 100 gm of pulp of Langan fruit (Adapted from USDA National Nutrient Database).

Bioactive compound Quantity
Carbohydrates 15.14 gm
Protein 1.31 gm
Potassium 266 mg

Ascorbic acid 43.12-163.7 mg

Fe 0.13mg
Calcium Img
Phosphorous 21mg
Magnesium 10mg
Vitamin C 84mg
Thiamin 0.031mg
Niacin 0.3mg
Riboflavin 0.14 mg
Water 82.75 gm

MEDICINAL PROPERTIES

In traditional Chinese medicine, longan fruits are considered to have warm, sweet, and astringent properties. Nearly, all parts of the
plant are used as medicine such fresh fruits and dried fruits are used to relieve anxiety. Leaf extract, flower and seeds are an equable
system, and help in kidney functioning. The roots are used for treating diabeties and gonorrhea. The most important health benefits
of longan are for skin care, anti-anxiety, anti-aging, blood tonic, boosts libido, insomnia, weight loss, and blood pressure, strengthens
immunity, protect brain, aids in digestion, prevents chronic diseases, eyes health and boosts memory. This clearly demonstrates the
potential of longan as a super fruit and its extract made from various parts can serve well as a supplement in food and pharmaceutical
industries.

Longans in traditional medicine is used to relieve mental fatigue and calm the spirit while the dried pulp has immunomodulatory
function. Longan seeds and flowers are used for relieving pain and urinary diseases due to its rich antioxidants and polyphenolic
content, making it attractive for the treatment of cancer and diabetes. The flower extract too is rich in antioxidants and is able to
cure inflammation, metabolic disorders [20]. Liu et al observed that leaves and barks are excellent sources of inhibitor of free-
radicals produced due to various metabolic reactions [21]. The gallic acid has antioxidant effect and also have cytotoxic effect on
cancer cells [22]. The other pharmacological properties such as antiglycated, antityrosinase, anticancer and antifungal has also been
observed [23]. It has strong analgesic and central nervous system depressant activity [24, 25]. The aqueous extract of leaves could
suppress the kidney calculi [26]. In one of the studies it has been observed that the fruit extract has high anti-osteoporotic activity
by inhibiting the osteoclast differentiation and thus can be used for the treatment of osteoporosis [27]. The main metabolites provide
anticancer, medicinal, and anti-aging, immunomodualatory advantages to humans. Longan fruit is applied for increasing memory,
preventing amnesia, relieving insomnia, and promoting blood metabolism.
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Table 2: Various part of the plant with bioactive compound and their bioactivities.
Plant Pant | Biocactive compound Biclogical actrvities References
Anil [ Adenosine, Galla: acid, Lysophosphatidvicholine, phosphabdyl choline, phosphatiéyl Stomachec, febrifuge, and vermafoge, and an smtidote [29-30)
| mosmol phosphatdyl senae. phosphatidylethanolamemne, phospbatidate sndphosphatudac 10 poson Enkance leammy and memory, Sedative
| acid glyoezol andanalgesic «ffects. DPPH radcal-scavenging
| activaty
Perscarp 1 Flavveosds and polysacchandss Gallsc acad, conlagin, (-)epicatechun, ellagic acsd and | 30,31 1
| s conjugmes, flavomes, quercenn, glvcomdes, 3-0-
eethyigallic acud, flavone glycossdes, protocasschauc
acd, glycossdes of qoescenm =nd  kaempferol
| brevifolan
—
Flower and | ProanthocynoidinA, (-)-epecatechin, gallic acid and ellagicacid Overcome nuactunition, urgency and vosding f1,30,32)
seed évsfinction
Seed | Eshy! gallae 1-l-Ogalioyi- D-glucopyranose, methyl brevifolincarboxylate Anticxsdant activaty, Treating blesding, dampuess [30. 33 34)
| grevifolinandd-O-o-L-thamnopyranosvi-ellage acad gallic scxd, conlagm and ellage betnia, tvmpbamegaly of the neck and armgpn, odout
| acid, Ellagrasnina, conlagin, acetonyi-gemnisn scabues and eczemia
- - - .
Leaver | Quescetin and quéscitrn Anti-musagemic SACRICHOPEC, antsbactenial [1€]
cyvtonoxic and antinxadamte fect
ADDITIONAL PROPERTIES

The seeds are good source of shampoo as it has high content of saponin. Longan leaves are used for dyeing silk fabrics which protect
the skin from damaging UV rays. In addition, the pulp, seed and pericarp of the fruit have been used for different disease treatments,
such as improving women'’s health after childbirth and enhanced immunomodulation. The most important side effect of longan are
increased risk of gastrointestinal distress and complications in pregnancy. The fresh fruit is used as vermifuge- antidote for poison,
febrifuge and stomach. Red dates along with longan have tremendous potential to modulate the immune system. The pulp
polysaccharide-protein complex acts as an effective immunotherapeutic adjuvant [28]. The shell of longan is wonderful biosorbent
and can be used to remove cationic dyes from aqueous solution.

CONCLUSION

Longan has the potential of becoming a profitable crop if breeding limitation can be overcome. It is extremely important to create
standard protocols for Longan such as pharmacokinetics and pharmocdynamic study of nutraceuticals specifically for impact on
human health.

REFERENCES

1. Morton, J. Longan. Morton, J.F. and Miami,
http://www.hort.purdue.edu/newcrop/morton/longan.html

2. Shahrajabian, M. H., Sun, W. and Cheng, Q. Modern pharmacological actions of Longan fruit and their usages in traditional
herbal remedies. J. Med. Plants Stud., 7(4), 2019, pp. 179-185.

3. Wangcharoen, W. Development of dried chewy longan arils. Maejo Int J Sci Technol., 7(03), 2013, pp 467-477.
http://dx.doi.org/10.14456/mijst.2013.38

4. Zhang, X., Guo, S., Ho, C., and Bai, N. Phytochemical constituents and biological activities of longan (Dimocarpus longan
Lour.) fruit: a review. Food Sci. and Human Wellness, 9(2), 2020, pp. 95-102. https://doi.org/10.1016/j.fshw.2020.03.001

5. Pham VT, Herrero M, Hormaza JI (2016) Fruiting pattern in longan (Dimocarpus longan) from pollination to aril
development. Ann Appl Biol. Article in Press, First published: 11 July. DOI: 10.1111/aab.12306

6. Yang, E. Y, Han, Y. S. and Sim, K. H. Characterization of nutritional, physiochemical, and mineral compositions of aril
and seed of longan fruit (Dimocarpus longan L.). International Food Research Journal, 28(1), 2021, pp. 91 — 101.

7. Menzel, C.M., Watson, B.J., Simpson, D.R. Longan: a place in Queensland-s horticulture? QId Agric J. 115, 1989, pp. 251-
265.

8. Ripa, F.A., Haque, M. and Bulbul, I.J. In vitro antibacterial, cytotoxic and antioxidant activities of plant Nephelium longan.
Pak J Biol Sci., 13(1), 2010, pp.22-27.

9. Qiu, D.L. Longan Production and Research in China. Acta Hortic. 1029, 2014, pp.39-46.

In: F.L.(Eds). Fruits of warm climates. 1987 pp. 259-262.

Volume 05 Issue 11 November 2022
Available at: ijcsrr.org
Page No0.-4226-4231

4279 "Corresponding Author: Renu Kathpalia


https://doi.org/10.47191/ijcsrr/V5-i11-20
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.hort.purdue.edu/newcrop/morton/longan.html
http://dx.doi.org/10.14456/mijst.2013.38
https://doi.org/10.1016/j.fshw.2020.03.001

International Journal of Current Science Research and Review

ISSN: 2581-8341 {/ IL\.QJ

Volume 05 Issue 11 November 2022

DOI: 10.47191/ijesrr/V5-i11-20, Impact Factor: 5.995

IJCSRR @ 2022 Www.ijcsrr.org
10. Rakariyatham, K., Zhou, D., Rakariyatham, N. and Shahidi, F. (2020) Sapindaceae (Dimocarpus longan and Nephelium

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

lappaceum) seed and peel by-products: Potential sources for phenolic compounds and use as functional ingredients in food
and health applications. J. Funct. Foods.67, 2020, pp103846.

Chen, J.Y., Xu, Y.J.,, Ge, Z.Z., Zhu, W., Xu, Z. and Li, C.M. Structural elucidation and antioxidant activity evaluation of
key phenolic compounds isolated from longan (Dimocarpus longan Lour.) seeds. J. Funct. Foods. 17, 2015, pp.872-880.
https://doi.org/10.1016/1.jff.2015.06.028

Li, L., Xu, J.,, Mu, Y., Han, L., Liu, R., Cai, T. and Huang, X. Chemical characterization and anti-hyperglycaemic effects
of polyphenol enriched longan (Dimocarpus longan Lour.) pericarp extracts. J. Funct. Foods. 13, 2015, pp.314-322.
Khan, S.A., Liu, L., Lai T, Zhang, R., Wei, Z., Xiao, J., Deng, Y. and Zhang, M. (2018) Phenolic profile, free amino acids
composition and antioxidant potential of dried longan fermented by lactic acid bacteria. J. Food Sci. Technol., 55, 2018,
pp-4782-4791.

Zhang, L.Y., Ye, D., Lou, Z.H. Inhibitory effects of aqueous extract from longan (Dimocarpus Longan Lour.) leaves on
kidney calculi. Modern Food Sci. Technol. 34(2), 2018, pp.25-31.

Sodchit, C., Kongbangkerd, T. and Phun, W.N. Prevention of enzymatic browning of postharvest longan fruit by N-acetyl-
L-cysteine and 4-hexylresorcinol. Songklanakarin J Sci Technol. 30(1), 2008, pp.31-35.

Rashed, K.N. and Fouche, G. Anticancer activity of Dimocarpus longan Lour. leaf extracts in vitro and phytochemical
profile. Greener J. Med. Plant Res. 1(1), 2013, pp. 001-005.

Rashed, K., Luo, M.T., Zhang, L.T. and Zheng, Y.T. (2013) Anti-HIV-1 activity of Dimocarpus longan Lour. extracts and
the main chemical content. Global J. Microbiol. Biochem. 1, 2013, pp. 1-7.

Lal, N., Sahu, N., Jayswal, D.K., Diwan, G. and Tandon, K. Traditional, Medicinal and Nutraceutical Values of Minor
Fruit: Longan. Curr. J. Applied Sci. Technology. 39(41), 2020, pp 59-70. http://dx.doi.org/10.9734/cjast/2020/v39i4131120
Varzakas, T., Zakynthinos, G. and Verpoort, F. Plant Food Residues as a Source of Nutraceuticals and Functional Foods.
Foods, 5, 2016, pp.1-32. doi:10.3390/foods5040088

Yi, Y., Wang, H., Zhang, R., Min, T., Huang, F., Liu, L. and Zhang, M. Characterization of polysaccharide from longan
pulp as the macrophage stimulator. RSC Adv. 5, 2015, pp. 97163-97170.

Lin, C.C., Chung, Y. C. and Hsu, C. P. Potential roles of longan flower and seed extract for anti-cancer. World J. Exp. Med.
2(4), 2012, pp. 78-85. https://doi.org/10.5493%2Fwjem.v2.i4.78

Khatun, M. M., Karim, M. R., Molla, M. M., Khatun, M. M. and Rahman, M. J. Study of the physic-chemical characteristics
of longan (Euphoria longana) germplasm. Bangladesh J. Agril. Res. 37(3), 2012, pp.441-447.

Yang, B., Jiang, Y., Shi, J., Chen, F. and Ashraf, M. (2011) Extraction and pharmacological properties of bioactive
compounds from longan (Cimocarpus longan Lour.) fruit-A review. Food Res. Int. 44, 2011, pp.1837-1842.

Florenly, F. E., Aziz, H. and Syafrizayanti, Z. R. The effect of Cr (VI) in the kidney of experimental rats and utilization of
longanpeel fruit (Dimocarpus longan) as renal protector in dentistry. Der Pharma Chemica. 8(16), 2016, pp.144-148.
Ripa, F. A., Haque, M., Bulbul, I. J., Al-Sharmin, A., Begum, Y. and Habib, A. Screening of central nervous system (CNS)
depressant and antinociceptive activities of methanolic extracts of the peel and seed of Nephelium longan fruits. Afr. J.
Pharm Pharmacol. 6(11), 2012, pp.848-854.

Zhang, R., Khan, S. A., Lin, Y., Guo, D., Pan, X., Liu, L., Wei, Z., Zhang, Y., Deng, Y., and Zhang, M. Phenolic profiles
and cellular antioxidant activity of longan pulp of 24 representative Chinese cultivars. Int. J. Food Prop. 21(1), 2018,
pp.746-759.

Son, Y., Lee, E. M., Lee, D.Y., Lee, J. H.,, Oh, S. Longan fruit increase bone mineral density in zebrafish and
ovariectomized rat by suppressing RANKL-induced osteoclast differentiation. Phytomedicine. 59, 2019, pp.152910.

Yi, Y., Liao, S.T., Zhang, M.W., Shi, J., Zhang, R.F., Deng, Y.Y. and Wei, Z. C. (2011) Physiochemical characteristics and
immunomodulatory activities of three polysaccharide-protein complexes of longan pulp. Molecules. 16, 2011, pp. 6148-
6164.

Chung, Y. C., Lin, C. C., Chou, C. C. and Hsu, C. P. The effect of longan seed polyphenols on colorectal carcinoma cells.
European Journal of Clinical Investigation. 40,2010, pp.713—721. https://doi.org/10.1111/1.1365-2362.2010.02322.x

4230 “Corresponding Author: Renu Kathpalia Volume 05 Issue 11 November 2022

Available at: ijcsrr.org
Page No0.-4226-4231


https://doi.org/10.47191/ijcsrr/V5-i11-20
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://doi.org/10.1016/j.jff.2015.06.028
http://dx.doi.org/10.9734/cjast/2020/v39i4131120
https://doi.org/10.5493%2Fwjem.v2.i4.78
https://doi.org/10.1111/j.1365-2362.2010.02322.x

International Journal of Current Science Research and Review

ISSN: 2581-8341 / |L\.’A| )
Volume 05 Issue 11 November 2022 A a7

DOI: 10.47191/ijesrr/V5-i11-20, Impact Factor: 5.995
IJCSRR @ 2022 WWW.ijCSFT.org

30. Zhang, Y., Gao, B., Zhang, M. W., Shi, J. and Xu, Y. J. Headspace solid-phase microextraction-gas chromatography—mass
spectrometry analysis of the volatile components of longan (Dimocarpus longan Lour.). Eur. Food Res. Technol. 229, 2009,
pp- 457-465.

31. Nair, S.S., Mathew, M. and Sreena, K. Formulation and evaluation of herbal cream containing Curcuma longa.
International Journal of Pharmaceutical and Chemical Sciences. 4, 2012, 1362-68.

32. Zhong, K., Wang, Q., He, Y. and He, X. Evaluation of radicals scavenging, immunity modulatory and antitumor activities
of longan polysaccharides with ultrasonic extraction on in S180 tumor mice models. International Journal of Biological
Macromolecules, 47(3), 2010, pp.356-360. https://doi.org/10.1016/j.ijbiomac.2010.05.022

33. Park, S.J, Park, D. H., Kim, D. H., Lee, S., Yoon, B. H., Jung, W. Y., Lee, K.T., Cheong, J. and Ryu, J.H. The memory-
enhancing effects of Euphoria longan fruit extract in mice. Journal of Ethnopharmacology, 128, 2010, pp.160—165.
https://doi.org/10.1016/j.jep.2010.01.001

34. Sherine, G., Siddharth, V. B, Erich, A. L., Irfan, S. A., Atiya, A., Brian, T. C., Kenneth, L. W. Cytotoxicity screening of
Bangladeshi medicinal plant extracts on pancreatic cancer cells. BMC Complementary and Alternative Medicine. 2010,
pp-10:52.

Cite this Article: Renu Kathpalia (2022). Phytomedicinal Potential of “Dimocarpus Longan Lour.” as an Essential
Nutraceutical. International Journal of Current Science Research and Review, 5(11), 4226-4231

4231 “"Corresponding Author: Renu Kathpalia Volume 05 Issue 11 November 2022
Available at: ijcsrr.org
Page No0.-4226-4231


https://doi.org/10.47191/ijcsrr/V5-i11-20
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://doi.org/10.1016/j.ijbiomac.2010.05.022
https://doi.org/10.1016/j.jep.2010.01.001

