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ABSTRACT 
The aim of this paper was to provide a brief 

overview of some current aspects concerning the 

possibilities for the utilization of rambutan waste. 

The preparation of the present mini-review was 

based on the descriptive approach, and a search 

was carried out using the keywords “rambutan 

waste” among literature sources indexed in 

authoritative world-leading scientific databases. A 

limitation in the writing of this overview was that it 

did not aim to compile all existing information 

available in scientific databases related to the 

indicated subject. In summary, many and varied 

studies are being conducted and various methods 

are being applied to utilize waste rambutan seeds 

and peels. 

Keywords: rambutan waste; utilization; highlights; 

descriptive approach. 

 

I. INTRODUCTION 
Rambutan is an important tropical 

commercial fruit in southeast Asia (Jahurul et al., 

2020). According to Hernández-Hernández et al. 

(2019), rambutan contained phytochemical 

compounds with different bioactivities, among 

them antioxidant. As Bhattacharjee et al. (2022) 

point out in their review, apart from the properties 

possessed by rambutan peels and the possibilities 

for industrial use of rambutan seeds, rambutan is 

among the minor fruits worldwide, but “its 

increasing popularity and acceptance would make it 

an important commercial fruit crop in near future”. 

In the mini-review by Mahmood et al. (2018), it is 

stated that rambutan seeds and peels, which are 

separated as waste by-products during its 

processing, make up about 50% of the weight of 

the whole fruit. Rambutan seed and peel waste can 

be considered as a potential natural source of 

phenolic compounds (Rakariyatham et al., 2020). 

According to Jahurul et al. (2020), rambutan seed is 

a source of food ingredients. In the review article 

by Cheok et al. (2018), it was noted that rambutan 

peels were utilized at a higher rate than rambutan 

seeds (57% vs. 43%, respectively). 

The aim of the present overview is to summarize 

some current aspects of rambutan waste utilization. 

 

II. MATERIALS AND METHODS 
For the writing of this mini-review, based 

on a descriptive approach, a literature survey was 

conducted in the scientific databases Scopus, Web 

of Science, Google Scholar, PubMed. The main 

keywords used to search in the resources of these 

databases were “rambutan waste”. As a limitation, 

it should be pointed out that the scope of the 

present work does not include the collection of all 

the scientific output that has come out to date and 

available in the databases mentioned above, as well 

as book chapters were not considered at all. 

 

III. RESULTS AND DISCUSSION 
In Table 1, the scientific publications cited in the 

present overview were systematized by some main 

words contained in the title and their percentage 

share. 

 

Main words in the title 

of the article 
Share, % Reference 

“waste/wastes” 2,41% Benjamas, 2020; Perera et al., 2020 

“peel/peels” 39,76% 

Ahmad & Alrozi, 2011a; Ahmad & Alrozi, 

2011b; Amalia et al., 2019; Arie et al., 

2021; Boyano-Orozco et al., 2020; Castro 

et al., 2020; Cerda-Cejudo et al., 2022; 

Chollakup et al., 2020; Estrada-Gil et al., 

2022; Herdianty et al., 2022; Hernández-

Hernández et al., 2020; Jantapaso & 
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Mittraparp-arthorn, 2022; Kamaludin et al., 

2016; Kumar et al., 2015; Kumar et al., 

2021; Lee & Ong, 2017; Mistriyani et al., 

2018; Mistriyani et al., 2021; Njoku et al., 

2014; Nurhuda et al., 2013; Oliveira et al., 

2016; Oliveira et al., 2022; Permatasari & 

Rohman, 2016; Prakash Maran & Priya, 

2014; Ragunath et al., 2021; Rubcumintara 

et al., 2012; Sukatta et al., 2021; Suresh et 

al., 2022; Torgbo et al., 2022; Wong et al., 

2020; Yuvakkumar et al., 2014a; 

Yuvakkumar et al., 2014b; Yuvakkumar et 

al., 2015 

“seed/seeds” 27,71% 

Ahmad et al., 2017; Aziz et al., 2022; 

Azzatul et al., 2020; Camongol et al., 2017; 

Chai et al., 2018a; Chai et al., 2019; 

Febrianto et al., 2016; Fitriyanti et al., 

2022; Ghobakhlou et al., 2019; Hamid et 

al., 2022; Harahap et al., 2012; Issara et al., 

2014; Jahurul et al., 2019; Jahurul et al., 

2020; Khairy et al., 2015; Khairy et al., 

2017; Khairy et al., 2018; Minh, 2021; 

Osman et al., 2020; Siol et al., 2022; Solís-

Fuentes et al., 2010; Wahini et al., 2018; 

Yoswathana, 2013 

“kernel” 2,41% 
Sirisompong et al., 2011; Witayaudom & 

Klinkesorn, 2017 

“peel/peels” and 

“waste/wastes” 
2,41% Adinaveen et al., 2019; Batool et al., 2022 

“rind/rinds” and 

“waste/wastes” 
3,61% 

Fakhlaei et al., 2015; Palanisamy et al., 

2011; Perera et al., 2012 

“skin” and 

“waste/wastes” 
2,41% Ooi et al., 2012a; Ooi et al., 2012b 

“seed/seeds” and 

“waste/wastes” 
1,20% Karawake et al., 2014 

“waste/wastes” and 

“utilization” 
1,20% Cheok et al., 2018 

“seed/seeds” and 

“rind/rinds” 
1,20% Fila et al., 2012 

“peel/peels” and 

“valorization” 
1,20% Kumar et al., 2016 

“peel/peels”, 

“waste/wastes” and 

“utilization” 

1,20% Kusumayanti et al., 2020 

“seed/seeds”, 

“peel/peels” and “by-

product/by-products” 

1,20% Rakariyatham et al., 2020 

“by-product/by-

products” and 

“valorization” 

1,20% Mahmood et al., 2018 
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Table 1. Systematization of the scientific 

publications cited in this paper by main words 

contained in the title and their percentage share 

 

Table 1 showed that the most common 

words in the titles of the articles included here were 

“peel/peels” (presented in almost 40% of the titles 

used) followed by “seed/seeds” (just over a 

quarter). Also present in the titles are “rind/rinds” 

and “waste/wastes” (3,61%); “waste/wastes” 

(2,41%); “kernel” (2,41%); “peel/peels” and 

“waste/wastes” (2,41%); “skin” and “waste/wastes” 

(2,41%); as well as with 1,20% each of the word 

combinations: “seed/seeds” and “waste/wastes”; 

“waste/wastes” and “utilization”; “seed/seeds” and 

“rind/rinds”; “waste/wastes” and “utilization”; 

“seed/seeds” and “rind/rinds”; “peel/peels” and 

“valorization”; “peel/peels”, “waste/wastes” and 

“utilization”; “seed/seeds”, “peel/peels” and “by-

product/by-products”; “by-product/by-products” 

and “valorization”. In just over 20% of the 

publications cited in the current mini-review, the 

number of authors was six or more. 

The articles used in this overview paper 

were systematized by utilization aspects and 

present some main highlights from them in Table 2. 

 

Utilization aspects Field of application 
Waste 

material 
Reference 

Synthesis 

Zinc oxide nanocrystals 
Rambutan peel 

waste 
Yuvakkumar et al., 2014a 

Zinc oxide nanochains 
Rambutan peel 

waste 
Yuvakkumar et al., 2015 

Nickel oxide nanocrystals 
Rambutan peel 

waste 
Yuvakkumar et al., 2014b 

Nickel oxide 

nanoparticles with 

photocatalytic activity for 

rhodamin B degradation 

under UV light 

Rambutan peel Adinaveen et al., 2019 

Copper oxide 

nanoparticles 
Rambutan peel Ragunath et al., 2021 

Copper oxide 

nanocrystals with 

antibacterial activity 

Rambutan peel 

wastes 
Suresh et al., 2022 

Porous carbons to 

encapsulate sulfur 

cathodes for Li – S 

batteries 

Waste 

rambutan peels 
Arie et al., 2021 

Bioadsorbent for gold 

recovery 
Rambutan peel Rubcumintara et al., 2012 

Silver nanoplates Rambutan peel Kumar et al., 2015 

Spherical silver 

nanoparticles 

Rambutan peel 

and seed 
Perera et al., 2020 

Silver-doped titanium 

dioxide nanoparticles 
Rambutan peel Kumar et al., 2016 

Gold nanoflowers Rambutan peel Kumar et al., 2021 

Adsorbent for basic 

fuchsin dye 
Rambutan peel Lee & Ong, 2017 

Nanostructured lipid 

carrier from kernel fat 

Rambutan 

kernel 

Witayaudom & Klinkesorn, 

2017 

Compounds and 

bioactivity 

characterization 

Fatty acid content Rambutan seed Camongol et al., 2017 

Ellagic acid Rambutan peel Cerda-Cejudo et al., 2022 

Ellagitannins Rambutan peel Estrada-Gil et al., 2022 

Fat, saponin and tannin Rambutan seed Chai et al., 2018a 

Anti-nutrient contents 
Rambutan seed 

and rind 
Fila et al., 2012 
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Fat properties, saponins 

and total phenolic 

contents 

Fermented 

rambutan seeds 
Hamid et al., 2022 

Fat Rambutan seed Solís-Fuentes et al., 2010 

Kernel fat 
Rambutan 

kernels 
Sirisompong et al., 2011 

Composition of seed and 

seed oil 
Rambutan seed Harahap et al., 2012 

Geraniin Rambutan rind Palanisamy et al., 2011 

Geraniin 
Rambutan rind 

waste 
Perera et al., 2012 

Geraniin Rambutan peel 
Hernández-Hernández et al., 

2020 

Lignocellulosic material Rambutan peel Oliveira et al., 2016 

Soda lignin Rambutan peel Oliveira et al., 2022 

Polysaccharide Rambutan peel 
Prakash Maran & Priya, 

2014 

Phytochemical 

composition and 

bioactivities 

Rambutan 

peels 

Jantapaso & Mittraparp-

arthorn, 2022 

Physicochemical 

properties 

Rambutan 

sweatings 
Chai et al., 2018b 

Physicochemical 

properties of seed oil 
Rambutan seed Ghobakhlou et al., 2019 

Nutritional value Rambutan seed Wahini et al., 2018 

Antioxidant activity Rambutan peel Kamaludin et al., 2016 

Antioxidant activity Rambutan peel Mistriyani et al., 2018 

Antioxidant properties Rambutan rind Fakhlaei et al., 2015 

Antioxidant activities and 

identification of 3,4-

dihydroxybenzoic acid 

Rambutan peel Mistriyani et al., 2021 

Effect of blanchings on 

browning enzymes and 

antioxidant activities 

Rambutan peel Nurhuda et al., 2013 

DPPH radical scavenging 

activity 
Rambutan peel 

Permatasari & Rohman, 

2016 

Antimicrobial and 

antioxidant properties 
Rambutan peel Sukatta et al., 2021 

Antioxidant and 

antibacterial activities 

Rambutan 

peels and seeds 
Thitilertdecha et al., 2008 

Phenolic compounds with 

antioxidant activity 
Rambutan peel Thitilertdecha et al., 2010 

Bioactive metabolites and 

antioxidant capacity 

Rambutan 

peels and seeds 
Valdez López et al., 2020 

Activated carbon 

Removal of remazol 

brilliant blue R dye 
Rambutan peel Ahmad & Alrozi, 2011a 

Adsorption of malachite 

green dye 
Rambutan peel Ahmad & Alrozi, 2011b 

Adsorption of acid yellow 

17 dye 
Rambutan peel Njoku et al., 2014 

Foods 
Cocoa butter alternative  

substitute 
Rambutan seed 

Issara et al., 2014 

Khairy et al., 2015 

Febrianto et al., 2016 
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Khairy et al., 2017 

Khairy et al., 2018 

Chai et al., 2019 

Osman et al., 2020 

Azzatul et al., 2020 

Phenolic compounds as 

ingredient in white bread 

preparation 

Rambutan peel Torgbo et al., 2022 

Some other 

utilization aspects 

Drying methods 
Rambutan seed 

Ahmad et al., 2017 

Jahurul et al., 2019 

Siol et al., 2022 

Rambutan peel Boyano-Orozco et al., 2020 

Coagulant 
Rambutan 

seeds 
Aziz et al., 2022 

Natural dye Rambutan peel 
Amalia et al., 2019 

Kusumayanti et al., 2020 

Biochar Rambutan peel Wong et al., 2020 

Biochar nanocomposite 
Rambutan peel 

waste 
Batool et al., 2022 

Alcohol production 
Low quality 

rambutan 
Benjamas, 2020 

Bioethanol production 
Rotten 

rambutan 
Hadeel et al., 2011 

Biodiesel raw material 
Rambutan 

seeds 
Fitriyanti et al., 2022 

Biodiesel production Rambutan seed Nguyen et al., 2016 

Chemical pretreatment 
Rambutan 

peels 
Castro et al., 2020 

Component in cassava 

starch and whey protein 

blend films 

Rambutan 

peels 
Chollakup et al., 2020 

Liquid soap preparation 

and antibacterial 

properties 

Rambutan peel Herdianty et al., 2022 

Sunscreen Rambutan peel Mota et al., 2020 

Vegetable growth 

enhancement by extracted 

gibberellic compounds 

Rambutan seed Karawake et al., 2014 

Parameters affecting seed 

oil extraction 
Rambutan seed Minh, 2021 

Optimization of 

supercritical CO2 

extraction of oil 

Rambutan 

seeds 
Yoswathana, 2013 

Properties of polyvinyl 

alcohol/rambutan skin 

waste flour crosslinked 

films 

Rambutan skin 

waste 

Ooi et al., 2012a 

Ooi et al., 2012b 

Table 2. Summarizing of the scientific publications cited in the present overview by utilization aspects and field 

of application 

 

As can be seen from the summary data in 

Table 2, there are many and varied research 

directions for the utilization of rambutan waste. If 

we trace the development of the valorization 

aspects regarding the rambutan waste utilization in 

chronological order, it can be concluded that at the 

beginning researches carried out was related to the 

characterization of various properties of rambutan 
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seeds and peels, the study of rambutan seed oil, the 

extraction of various compounds and determination 

of their biological activity, the production of 

bioethanol, the synthesis of nanoparticles, the 

preparation of activated carbon and its use for the 

adsorption of various contaminants in aqueous 

solutions. In recent years, the main trends and 

research aspects established in the earlier period 

related to the search for opportunities and ways to 

utilize rambutan waste have been preserved, further 

developed and deepened. Researches were 

intensified and expanded regarding the disclosure 

of the challenges of incorporating individual 

components of rambutan waste into various final 

products, suggestions and recommendations were 

made for the continuation and deepening of 

investigations, especially those affecting 

environmental protection and consumer safety. 

 

IV. CONCLUSIONS 
As a result of this overview, it can be 

concluded that the possible ways to utilize 

rambutan waste are the subject of intensive and 

varied research. The perspectives and challenges 

related to the application and possible future 

industrial implementation of the proposed methods 

in the various developments are carefully 

considered and discussed, with priority being given 

to the protection of the environment and the safety 

of consumers. 

 

REFERENCES 
[1].  Adinaveen, T., Karnan, T., & Selvakumar, 

S.A.S. (2019). Photocatalytic and optical 

properties of NiO added Nephelium 

lappaceum L. peel extract: an attempt to 

convert waste to a valuable product. 

Heliyon, 5(5), e01751. 

https://doi.org/10.1016/j.heliyon.2019.e01

751 

[2].  Ahmad, M.A., & Alrozi, R. (2011a). 

Optimization of rambutan peel based 

activated carbon preparation conditions 

for Remazol Brilliant Blue R removal. 

Chemical Engineering Journal, 168(1), 

280-285. 

https://doi.org/10.1016/j.cej.2011.01.005 

[3].  Ahmad, M.A., & Alrozi, R. (2011b). 

Removal of malachite green dye from 

aqueous solution using rambutan peel-

based activated carbon: equilibrium, 

kinetic and thermodynamic studies. 

Chemical Engineering Journal, 171(2), 

510-516. 

https://doi.org/10.1016/j.cej.2011.04.018 

[4].  Ahmad, S., Anuar, M.S., Taip, F.S., 

Shamsudin, R., & Siti Roha, A.M. (2017). 

Effective moisture diffusivity and 

activation energy of rambutan seed under 

different drying methods to promote 

storage stability. IOP Conference Series: 

Materials Science and Engineering, 203, 

012025. https://doi.org/10.1088/1757-

899X/203/1/012025 

[5].  Amalia, R., Paramita, V., Kusumayanti, 

H., Wahyuningsih, Sembiring, M., & 

Rani, D.E. (2019). Formulation of natural 

dye stock solution extracted from 

rambutan’s peel (Nephelium lappaceum 

L) and evaluation of its colour fastness 

properties on cotton fabric. Journal of 

Physics: Conference Series, 1295, 012024. 

https://doi.org/10.1088/1742-

6596/1295/1/012024 

[6].  Arie, A.A., Kristianto, H., Susanti, R.F., & 

Lee, J.K. (2021). Rambutan peel derived 

porous carbons for lithium sulfur battery. 

SN Applied Sciences, 3, 541. 

https://doi.org/10.1007/s42452-021-

04540-5 

[7].  Aziz, H.A., Rahmat, N.S., & Alazaiza, 

M.Y.D. (2022). The potential use of 

Nephelium lappaceum seed as coagulant – 

coagulant aid in the treatment of semi-

aerobic landfill leachate. International 

Journal of Environmental Research and 

Public Health, 19, 420. 

https://doi.org/10.3390/ijerph19010420 

[8].  Azzatul, F., Jahurul, M.H.A., Norliza, J., 

Norazlina, M.R., Hasmadi, M., Sharifudin, 

M.S., Matanjun, P., & Lee, J.S. (2020). 

Characteristics of rambutan (Nephelium 

lappaceum L.) seed fat fractions and their 

potential application as cocoa butter 

improver. Food Research, 4(3), 852-859. 

https://doi.org/10.26656/fr.2017.4(3).413 

[9].  Batool, S., Shah, A.A., Abu Bakar, A.F., 

Maah, M.J., & Abu Bakar, N.K. (2022). 

Removal of organochlorine pesticides 

using zerovalent iron supported on biochar 

nanocomposite from Nephelium 

lappaceum (rambutan) fruit peel waste. 

Chemosphere, 289, 133011. 

https://doi.org/10.1016/j.chemosphere.202

1.133011 

[10].  Benjamas, D. (2020). The ability of 

various yeast strains to ferment alcohol 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 3 May-June 2023, pp: 957-968  www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0803957968        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 963 

from waste rambutan (Nephelium 

lappaceum Linn) fruit. Interdisciplinary 

Research Review, 15(1), 58-61. Retrieved 

from https://ph02.tci-

thaijo.org/index.php/jtir/article/view/2400

11 

[11].  Bhattacharjee, P., Das, S., Das, S.K., & 

Chander, S. (2022). Rambutan 

(Nephelium lappaceum L.): a potential 

fruit for industrial use, serving 

nutraceutical, livelihood interests and 

enhancing climate resilience. South 

African Journal of Botany, 150, 26-33. 

https://doi.org/10.1016/j.sajb.2022.06.064 

[12]. Boyano-Orozco, L., Gallardo-Velázquez, 

T., Meza-Márquez, O.G., & Osorio-

Revilla, G. (2020). Microencapsulation of 

rambutan peel extract by spray drying. 

Foods, 9(7), 899. 

https://doi.org/10.3390/foods9070899 

[13].  Camongol, R.C., Agarin, R.A.B., & 

Panaligan, L.P. (2017). Determination of 

fatty acid content of rambutan (Nephelium 

lappaceum L.) seed. Asia Pacific Journal 

of Multidisciplinary Research, 5(4), 47-50. 

[14].  Castro, J.D.S., da Silva, E.G.P., & 

Virgens, C.F. (2020). Evaluation of 

models to predict the influence of 

chemical pretreatment on the peels of 

Nephelium lappaceum L. based on 

pyrolysis kinetic parameters obtained 

using a combined Fraser-Suzuki function 

and Friedman’s isoconversional method. 

Journal of Analytical and Applied 

Pyrolysis, 149, 104827. 

https://doi.org/10.1016/j.jaap.2020.104827 

[15].  Cerda-Cejudo, N.D., Buenrostro-Figueroa, 

J.J., Sepúlveda, L., Torres-Leon, C., 

Chávez-González, M.L., Ascacio-Valdés, 

J.A., & Aguilar, C.N. (2022). Recovery of 

ellagic acid from mexican rambutan peel 

by solid-state fermentation-assisted 

extraction. Food and Bioproducts 

Processing, 134, 86-94. 

https://doi.org/10.1016/j.fbp.2022.05.001 

[16].  Chai, K.F., Mohd Adzahan, N., Karim, R., 

Rukayadi, Y., & Ghazali, H.M. (2018a). 

Characteristics of fat, and saponin and 

tannin contents of 11 varieties of rambutan 

(Nephelium lappaceum L.) seed. 

International Journal of Food Properties, 

21(1), 1091-1106. 

https://doi.org/10.1080/10942912.2018.14

79857 

[17].  Chai, K.F., Mohd Adzahan, N., Karim, R., 

Rukayadi, Y., & Ghazali, H.M. (2018b). 

Effects of fermentation time and turning 

intervals on the physicochemical 

properties of rambutan (Nephelium 

lappaceum L.) fruit sweatings. Sains 

Malaysiana, 47(10), 2311-2318. 

http://dx.doi.org/10.17576/jsm-2018-

4710-07 

[18].  Chai, K.F., Chang, L.S., Mohd Adzahan, 

N., Karim, R., Rukayadi, Y., & Ghazali, 

H.M. (2019). Physicochemical properties 

and toxicity of cocoa powder-like product 

from roasted seeds of fermented rambutan 

(Nephelium lappaceum L.) fruit. Food 

Chemistry, 271, 298-308. 

https://doi.org/10.1016/j.foodchem.2018.0

7.155 

[19].  Cheok, C.Y., Mohd Adzahan, N., Abdul 

Rahman, R., Zainal Abedin, N.H., 

Hussain, N., Sulaiman, R., & Chong, G.H. 

(2018). Current trends of tropical fruit 

waste utilization. Critical Reviews in Food 

Science and Nutrition, 58(3), 335-361. 

https://doi.org/10.1080/10408398.2016.11

76009 

[20].  Chollakup, R., Pongburoos, S., Boonsong, 

W., Khanoonkon, N., Kongsin, K., 

Sothornvit, R., Sukyai, P., Sukatta, U., & 

Harnkarnsujarit, N. (2020). Antioxidant 

and antibacterial activities of cassava 

starch and whey protein blend films 

containing rambutan peel extract and 

cinnamon oil for active packaging. LWT – 

Food Science and Technology, 130, 

109573. 

https://doi.org/10.1016/j.lwt.2020.109573 

[21].  Estrada-Gil, L., Contreras-Esquivel, J.C., 

Flores-Gallegos, C., Zugasti-Cruz, A., 

Govea-Salas, M., Mata-Gómez, M.A., 

Rodríguez-Herrera, R., & Ascacio-Valdés, 

J.A. (2022). Recovery of bioactive 

ellagitannins by ultrasound/microwave-

assisted extraction from Mexican 

rambutan peel (Nephelium lappaceum L.). 

Molecules, 27, 1592. 

https://doi.org/10.3390/molecules2705159

2 

[22].  Fakhlaei, R., Khoo, H.E., Sia, W.C.M., & 

Yim, H.S. (2015). Extraction and 

evaluation of antioxidant potential in 

rambutan rind as food waste. Carpathian 

Journal of Food Science & Technology, 

7(2), 35-44. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 3 May-June 2023, pp: 957-968  www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0803957968        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 964 

[23].  Febrianto, N.A., Yang, T.A., & Wan 

Abdullah, W.A. (2016). Cocoa-like flavor 

compound development of rambutan seed 

fat as the effect of fermentation and 

roasting. International Food Research 

Journal, 23(5), 2166-2174. 

[24].  Fila, W.O., Johnson, J.T., Edem, P.N., 

Odey, M.O., Ekam, V.S., Ujong, U.P., & 

Eteng, O.E. (2012). Comparative anti-

nutrients assessment of pulp, seed and rind 

of rambutan (Nephelium lappaceum). 

Annals of Biological Research, 3(11), 

5151-5156. 

[25]. Fitriyanti, R.I., Yuniastuti, E., & 

Nandariyah (2022). Analysis of fat content 

of six types of rambutan seeds (Nephelium 

lappaceum L.) as biodiesel raw material. 

IOP Conference Series: Earth and 

Environmental Science, 1018, 012044. 

https://doi.org/10.1088/1755-

1315/1018/1/012044 

[26].  Ghobakhlou, F., Ghazali, H.M., Karim, R., 

& Mohammed, A.S. (2019). 

Characterization of three varieties of 

Malaysian rambutan seed oil. Revista 

Española de Nutrición Humana y 

Dietética, 23(3), 183-193. 

https://dx.doi.org/10.14306/renhyd.23.3.7

56 

[27].  Hadeel, A., Hossain, A.B.M.S., Latifa, K., 

ALNaqeb, H., Abear, J., & Norah, A. 

(2011). Bioethanol fuel production from 

rambutan fruit biomass as reducing agent 

of global warming and greenhouse gases. 

African Journal of Biotechnology, 10(50), 

10157-10165. 

https://doi.org/10.5897/AJB11.790 

[28]. Hamid, H.A., Yahya, I.H., & Ramli, 

A.N.M. (2022). Comparative study of fat 

properties and phenolic contents of 

fermented rambutan (Nephelium 

lappaceum L.) and pulasan (Nephelium 

mutabile Blume) seeds. International Food 

Research Journal, 29(2), 446-455. 

https://doi.org/10.47836/ifrj.29.2.21 

[29].  Harahap, S.N., Ramli, N., Vafaei, N., & 

Said, M. (2012). Physicochemical and 

nutritional composition of rambutan anak 

sekolah (Nephelium lappaceum L.) seed 

and seed oil. Pakistan Journal of Nutrition, 

11(11), 1073-1077. 

https://dx.doi.org/10.3923/pjn.2012.1073.

1077 

[30].  Herdianty, J., Putri, L.A.M., & Wijayanto, 

A. (2022). Antibacterial test of liquid soap 

preparations rambutan peel extract 

(Nephelium lappaceum Linn) the growth 

of Staphylococcus aureus. Strada Journal 

of Pharmacy, 4(2), 51-55. Retrieved from 

http://www.thesjp.org/index.php/SJP/articl

e/view/66 

[31].  Hernández-Hernández, C., Aguilar, C.N., 

Rodríguez-Herrera, R., Flores-Gallegos, 

A.C., Morlett-Chávez, J., Govea-Salas, 

M., & Ascacio-Valdés, J.A. (2019). 

Rambutan (Nephelium lappaceum L.): 

nutritional and functional properties. 

Trends in Food Science & Technology, 

85, 201-210. 

https://doi.org/10.1016/j.tifs.2019.01.018 

[32].  Hernández-Hernández, C., Aguilar, C.N., 

Flores-Gallegos, A.C., Sepúlveda, L., 

Rodríguez-Herrera, R., Morlett-Chávez, J., 

Govea-Salas, M., & Ascacio-Valdés, J. 

(2020). Preliminary testing of 

ultrasound/microwave-assisted extraction 

(U/M-AE) for the isolation of geraniin 

from Nephelium lappaceum L. (Mexican 

variety) peel. Processes, 8(5), 572. 

https://doi.org/10.3390/pr8050572 

[33].  Issara, U., Zzaman, W., & Yang, T.A. 

(2014). Rambutan seed fat as a potential 

source of cocoa butter substitute in 

confectionary product. International Food 

Research Journal, 21(1), 25-31. 

[34].  Jahurul, M.H.A., Ying, L.N., Amir, 

H.M.S., Azzatul, F.S., Sharifudin, M.S., 

Hasmadi, M., Lee, J.S., Mansoor, A.H., 

Jumardi, R., Matanjun, P., Firoz Khan, M., 

& Zaidul, I.S.M. (2019). Effects of drying 

methods on the characteristics of rambutan 

(Nephelium lappaceum L.) seed fat: an 

optimisation approach. Engineering 

Reports, 1(3), e12050. 

https://doi.org/10.1002/eng2.12050 

[35].  Jahurul, M.H.A., Azzatul, F.S., 

Sharifudin, M.S., Norliza, M.J., Hasmadi, 

M., Lee, J.S., Patricia, M., Jinap, S., 

Ramlah George, M.R., Firoz Khan, M., & 

Zaidul, I.S.M. (2020). Functional and 

nutritional properties of rambutan 

(Nephelium lappaceum L.) seed and its 

industrial application: a review. Trends in 

Food Science & Technology, 99, 367-374. 

https://doi.org/10.1016/j.tifs.2020.03.016 

[36].  Jantapaso, H., & Mittraparp-arthorn, P. 

(2022). Phytochemical composition and 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 3 May-June 2023, pp: 957-968  www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0803957968        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 965 

bioactivities of aqueous extract of 

rambutan (Nephelium lappaceum L. cv. 

Rong Rian) peel. Antioxidants, 11(5), 956. 

https://doi.org/10.3390/antiox11050956 

[37]. Kamaludin, N.H.I., Mun, L.S., & Sa’adi, 

R.A. (2016). Evaluation of antioxidant 

activity of some tropical fruit peel 

extracts: extraction conditions 

optimization of rambutan peel extract. 

ARPN Journal of Engineering and 

Applied Sciences, 11(3), 1623-1631. 

[38].  Karawake, K., Nutmagul, W., 

Navanugraha, C., Suncharitgul, S., 

Yuttithum, M., & Hutacharoen, R. (2014). 

The usage of gibberellin-rich seed-waste 

for vegetable growth enhancement: a case 

study of rambutan seed. Environment and 

Natural Resources Journal, 12(2), 7-17. 

Retrieved from https://ph02.tci-

thaijo.org/index.php/ennrj/article/view/71

194 

[39].  Khairy, H.L., Yang, T.A., & Saadoon, 

A.F. (2015). Study on color and 

antioxidant properties of rambutan seed fat 

as cocoa butter alternative. International 

Journal on Advanced Science, 

Engineering and Information Technology, 

5(2), 90-94. 

http://dx.doi.org/10.18517/ijaseit.5.2.487 

[40].  Khairy, H.L., Saadoon, F., Varastegani, 

B., Yang, T.A., & Zzaman, W. (2017). 

Physical chemical properties of fermented 

and roasted rambutan seed fat (RSF) as a 

potential source of cocoa butter replacer. 

International Journal on Advanced 

Science, Engineering and Information 

Technology, 7(1), 57-62. 

http://dx.doi.org/10.18517/ijaseit.7.1.1066 

[41].  Khairy, H.L., Saadoon, A.F., Zzaman, W., 

Yang, T.A., & Mat Easa, A. (2018). 

Identification of flavor compounds in 

rambutan seed fat and its mixture with 

cocoa butter determined by SPME-GCMS. 

Journal of King Saud University – 

Science, 30(3), 316-323. 

https://doi.org/10.1016/j.jksus.2017.03.00

1 

[42].  Kumar, B., Smita, K., Cumbal, L., & 

Angulo, Y. (2015). Fabrication of silver 

nanoplates using Nephelium lappaceum 

(rambutan) peel: a sustainable approach. 

Journal of Molecular Liquids, 211, 476-

480. 

https://doi.org/10.1016/j.molliq.2015.07.0

67 

[43].  Kumar, B., Smita, K., Angulo, Y., & 

Cumbal, L. (2016). Valorization of 

rambutan peel for the synthesis of silver-

doped titanium dioxide (Ag/TiO2) 

nanoparticles. Green Processing and 

Synthesis, 5(4), 371-377. 

https://doi.org/10.1515/gps-2016-0003 

[44].  Kumar, B., Smita, K., Borovskikh, P., 

Shchegolkov, A., Debut, A., & Cumbal, L. 

(2021). Spectroscopic and morphological 

characterization of Nephelium lappaceum 

peel extract synthesized gold nanoflowers 

and its catalytic activity. Inorganic 

Chemistry Communications, 133, 108868. 

https://doi.org/10.1016/j.inoche.2021.1088

68 

[45].  Kusumayanti, H., Paramita, V., Amalia, 

R., & Wahyuningsih (2020). Utilization of 

rambutan (Naphelium lappaceum L) 

peel’s waste is becoming more useful as a 

natural dye of fabrics. Waste Technology, 

8(1), 25-28. 

https://doi.org/10.14710/8.1.25-28 

[46].  Lee, H.-J., & Ong, S.-T. (2017). 

Immobilization of rambutan (Nephelium 

lappaceum) peel as a sorbent for Basic 

Fuchsin removal. Environment Protection 

Engineering, 43(1), 169-181. 

http://dx.doi.org/10.37190/epe170114 

[47].  Mahmood, K., Fazilah, A., Yang, T.A., 

Sulaiman, S., & Kamilah, H. (2018). 

Valorization of rambutan (Nephelium 

lappaceum) by-products: food and non-

food perspectives. International Food 

Research Journal, 25(3), 890-902. 

[48].  Minh, N.P. (2021). Parameters affecting 

oil extraction from rambutan (Nephelium 

lappaceum L.) seed. Plant Science Today, 

8(4), 867-872. 

https://doi.org/10.14719/pst.2021.8.4.1274 

[49].  Mistriyani, Riyanto, S., & Rohman, A. 

(2018). Antioxidant activities of rambutan 

(Nephelium lappaceum L) peel in vitro. 

Food Research, 2(1), 119-123. 

https://doi.org/10.26656/fr.2017.2(1).150 

[50].  Mistriyani, Riyanto, S., Windarsih, A., & 

Rohman, A. (2021). Antioxidant activities 

and identification of an active compound 

from rambutan (Nephelium lappaceum L.) 

peel. Indonesian Journal of Chemistry, 

21(2), 259-267. 

https://doi.org/10.22146/ijc.50421 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 3 May-June 2023, pp: 957-968  www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0803957968        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 966 

[51].  Mota, M.D., da Boa Morte, A.N., e Silva, 

L.C.R.C., & Chinalia, F.A. (2020). 

Sunscreen protection factor enhancement 

through supplementation with rambutan 

(Nephelium lappaceum L) ethanolic 

extract. Journal of Photochemistry & 

Photobiology, B: Biology, 205, 111837. 

https://doi.org/10.1016/j.jphotobiol.2020.1

11837 

[52].  Nguyen, H.-D., Thi Nguyen, M.-H., 

Nguyen, T.-D., & Nguyen, P.-T. (2016). 

Nephelium lappaceum oil: a low-cost 

alternative feedstock for sustainable 

biodiesel production using magnetic solid 

acids. Environmental Progress & 

Sustainable Energy, 35(2), 603-610. 

https://doi.org/10.1002/ep.12254 

[53].  Njoku, V.O., Foo, K.Y., Asif, M., & 

Hameed, B.H. (2014). Preparation of 

activated carbons from rambutan 

(Nephelium lappaceum) peel by 

microwave-induced KOH activation for 

acid yellow 17 dye adsorption. Chemical 

Engineering Journal, 250, 198-204. 

https://doi.org/10.1016/j.cej.2014.03.115 

[54].  Nurhuda, H.H., Maskat, M.Y., Mamot, S., 

Aiq, J., & Aminah, A. (2013). Effect of 

blanching on enzyme and antioxidant 

activities of rambutan (Nephelium 

lappaceum) peel. International Food 

Research Journal, 20(4), 1725-1730. 

[55].  Oliveira, E.I.S., Santos, J.B., Gonçalves, 

A.P.B., Mattedi, S., & José, N.M. (2016). 

Characterization of the rambutan peel 

fiber (Nephelium lappaceum) as a 

lignocellulosic material for technological 

applications. Chemical Engineering 

Transactions, 50, 391-396. 

http://dx.doi.org/10.3303/CET1650066 

[56].  Oliveira, E.I.d.S., Santos, J.B., Mattedi, S., 

& José, N.M. (2022). Rambutan peel: an 

unconventional source of lignin and its 

potential applications in polymer science. 

Research, Society and Development, 

11(1), e49911125320. 

https://doi.org/10.33448/rsd-v11i1.25320 

[57].  Ooi, Z.X., Ismail, H., Bakar, A.A., & 

Aziz, N.A.A. (2012a). Properties of the 

crosslinked plasticized biodegradable poly 

(vinyl alcohol)/rambutan skin waste flour 

blends. Journal of Applied Polymer 

Science, 125(2), 1127-1135. 

https://doi.org/10.1002/app.34860 

[58].  Ooi, Z.X., Ismail, H., Bakar, A.A., & 

Aziz, N.A.A. (2012b). The comparison 

effect of sorbitol and glycerol as 

plasticizing agents on the properties of 

biodegradable polyvinyl alcohol/rambutan 

skin waste flour blends. Polymer-Plastics 

Technology and Engineering, 51(4), 432-

437. 

https://doi.org/10.1080/03602559.2011.63

9827 

[59].  Osman, N.F.H., Darus, N.S.K., Zuha, 

N.M.F., Hajar, N., & Mohamad, N. 

(2020). Physicochemical properties of 

cocoa butter and rambutan seed fat at 

different roasting temperature. ASM 

Science Journal, 13(S6), 14-22. 

[60].  Palanisamy, U.D., Ling, L.T., Manaharan, 

T., & Appleton, D. (2011). Rapid isolation 

of geraniin from Nephelium lappaceum 

rind waste and its anti-hyperglycemic 

activity. Food Chemistry, 127(1), 21-27. 

https://doi.org/10.1016/j.foodchem.2010.1

2.070 

[61].  Perera, A., Appleton, D., Ying, L.H., 

Elendran, S., & Palanisamy, U.D. (2012). 

Large scale purification of geraniin from 

Nephelium lappaceum rind waste using 

reverse-phase chromatography. Separation 

and Purification Technology, 98, 145-149. 

https://doi.org/10.1016/j.seppur.2012.06.0

19 

[62].  Perera, K.M.K.G., Kuruppu, K.A.S.S., 

Chamara, A.M.R., & Thiripuranathar, G. 

(2020). Characterization of spherical Ag 

nanoparticles synthesized from the 

agricultural wastes of Garcinia 

mangostana and Nephelium lappaceum 

and their applications as a photo catalyzer 

and fluorescence quencher. SN Applied 

Sciences, 2, 1974. 

https://doi.org/10.1007/s42452-020-

03640-y 

[63].  Permatasari, L., & Rohman, A. (2016). 

2,2’-diphenil-1-picrylhydrazil (DPPH) 

radical scavenging activity of extracts and 

fractions of rambutan (Nephelium 

lappaceum L.) peel. Research Journal of 

Phytochemistry, 10(2), 75-80. 

http://dx.doi.org/10.3923/rjphyto.2016.75.

80 

[64].  Prakash Maran, J., & Priya, B. (2014). 

Ultrasound-assisted extraction of 

polysaccharide from Nephelium 

lappaceum L. fruit peel. International 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 3 May-June 2023, pp: 957-968  www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0803957968        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 967 

Journal of Biological Macromolecules, 70, 

530-536. 

https://doi.org/10.1016/j.ijbiomac.2014.07

.032 

[65].  Ragunath, L., Suresh, J., Sankaran, M., 

Suresh Kumar, R., Almansour, A.I., & 

Arumugam, N. (2021). Synthesis and 

characterization of copper oxide 

nanoparticles using rambutan peel extract 

via greener route. RASĀYAN Journal of 

Chemistry, 14(4), 2660-2665. 

http://dx.doi.org/10.31788/RJC.2021.1446

512 

[66].  Rakariyatham, K., Zhou, D., 

Rakariyatham, N., & Shahidi, F. (2020). 

Sapindaceae (Dimocarpus longan and 

Nephelium lappaceum) seed and peel by-

products: potential sources for phenolic 

compounds and use as functional 

ingredients in food and health 

applications. Journal of Functional Foods, 

67, 103846. 

https://doi.org/10.1016/j.jff.2020.103846 

[67].  Rubcumintara, T., Aksornpan, A., 

Jonglertjunya, W., Koo-amornpattana, W., 

& Tasaso, P. (2012). Gold recovery from 

aqueous solutions using bioadsorbent 

synthesized from rambutan peel. 

Advanced Materials Research, 506, 405-

408. 

https://doi.org/10.4028/www.scientific.net

/AMR.506.405 

[68]. Siol, M., Sadowska, A., Król, K., & 

Najman, K. (2022). Bioactive and 

physicochemical properties of exotic fruit 

seed powders: mango (Mangefiera indica 

L.) and rambutan (Nephelium lappaceum 

L.) obtained by various drying methods. 

Applied Sciences, 12(10), 4995. 

https://doi.org/10.3390/app12104995 

[69].  Sirisompong, W., Jirapakkul, W., & 

Klinkesorn, U. (2011). Response surface 

optimization and characteristics of 

rambutan (Nephelium lappaceum L.) 

kernel fat by hexane extraction. LWT – 

Food Science and Technology, 44(9), 

1946-1951. 

https://doi.org/10.1016/j.lwt.2011.04.011 

[70].  Solís-Fuentes, J.A., Camey-Ortíz, G., 

Hernández-Medel, M.d.R., Pérez-

Mendoza, F., & Durán-de-Bazúa, C. 

(2010). Composition, phase behavior and 

thermal stability of natural edible fat from 

rambutan (Nephelium lappaceum L.) seed. 

Bioresource Technology, 101(2), 799-803. 

https://doi.org/10.1016/j.biortech.2009.08.

031 

[71]. Sukatta, U., Rugthaworn, P., Khanoonkon, 

N., Anongjanya, P., Kongsin, K., Sukyai, 

P., Harnkarnsujarit, N., Sothornvit, R., & 

Chollakup, R. (2021). Rambutan 

(Nephelium lappaceum) peel extract: 

antimicrobial and antioxidant activities 

and its application as a bioactive 

compound in whey protein isolate film. 

Songklanakarin Journal of Science and 

Technology, 43(1), 37-44. doi: 

10.14456/sjst-psu.2021.6 

[72].  Suresh, J., Ragunath, L., & Bellie, V. 

(2022). Greener synthesis of CuO 

nanocrystals using rambutan Nephelium 

lappaceum L. peel extract and its 

antibacterial applications. International 

Journal of Pharmaceutical Sciences and 

Research, 13(2), 880-890. doi: 

10.13040/IJPSR.0975-8232.13(2).880-90 

[73].  Thitilertdecha, N., Teerawutgulrag, A., & 

Rakariyatham, N. (2008). Antioxidant and 

antibacterial activities of Nephelium 

lappaceum L. extracts. LWT – Food 

Science and Technology, 41(10), 2029-

2035. 

https://doi.org/10.1016/j.lwt.2008.01.017 

[74].  Thitilertdecha, N., Teerawutgulrag, A., 

Kilburn, J.D., & Rakariyatham, N. (2010). 

Identification of major phenolic 

compounds from Nephelium lappaceum L. 

and their antioxidant activities. Molecules, 

15(3), 1453-1465. 

https://doi.org/10.3390/molecules1503145

3 

[75].  Torgbo, S., Sukatta, U., Kamonpatana, P., 

& Sukyai, P. (2022). Ohmic heating 

extraction and characterization of 

rambutan (Nephelium lappaceum L.) peel 

extract with enhanced antioxidant and 

antifungal activity as a bioactive and 

functional ingredient in white bread 

preparation. Food Chemistry, 382, 

132332. 

https://doi.org/10.1016/j.foodchem.2022.1

32332 

[76].  Valdez López, L.L., Chóez Guaranda, 

I.A., Carrillo Lavid, G.A., & Martínez, 

M.M. (2020). Pharmacognostic study and 

evaluation of the antioxidant capacity of 

the fruit of two varieties of Nephelium 

lappaceum L.(Sapindaceae), (rambutan). 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 8, Issue 3 May-June 2023, pp: 957-968  www.ijprajournal.com   ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0803957968        | Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 968 

Journal of Pharmacy & Pharmacognosy 

Research, 8(1), 64-77. 

[77]. Wahini, M., Miranti, M.G., Lukitasari, F., 

& Novela, L. (2018). Rambutan seed 

(Nephelium lappaceum L.) optimization as 

raw material of high nutrition value 

processed food. IOP Conference Series: 

Materials Science and Engineering, 306, 

012089. https://doi.org/10.1088/1757-

899X/306/1/012089 

[78]. Witayaudom, P., & Klinkesorn, U. (2017). 

Effect of surfactant concentration and 

solidification temperature on the 

characteristics and stability of 

nanostructured lipid carrier (NLC) 

prepared from rambutan (Nephelium 

lappaceum L.) kernel fat. Journal of 

Colloid and Interface Science, 505, 1082-

1092. 

https://doi.org/10.1016/j.jcis.2017.07.008 

[79]. Wong, Y.J., Arumugasamy, S.K., Chung, 

C.H., Selvarajoo, A., & Sethu, V. (2020). 

Comparative study of artificial neural 

network (ANN), adaptive neuro-fuzzy 

inference system (ANFIS) and multiple 

linear regression (MLR) for modeling of 

Cu (II) adsorption from aqueous solution 

using biochar derived from rambutan 

(Nephelium lappaceum) peel. 

Environmental Monitoring and 

Assessment, 192, 439. 

https://doi.org/10.1007/s10661-020-

08268-4 

[80]. Yoswathana, N. (2013). Optimization of 

ScCO2 extraction of rambutan seed oil 

using response surface methodology. 

International Journal of Chemical 

Engineering and Applications, 4(4), 187-

190. 

http://dx.doi.org/10.7763/IJCEA.2013.V4.

291 

[81]. Yuvakkumar, R., Suresh, J., Nathanael, 

A.J., Sundrarajan, M., & Hong, S.I. 

(2014a). Novel green synthetic strategy to 

prepare ZnO nanocrystals using rambutan 

(Nephelium lappaceum L.) peel extract 

and its antibacterial applications. Materials 

Science and Engineering: C, 41, 17-27. 

https://doi.org/10.1016/j.msec.2014.04.02

5 

[82]. Yuvakkumar, R., Suresh, J., Nathanael, 

A.J., Sundrarajan, M., & Hong, S.I. 

(2014b). Rambutan (Nephelium 

lappaceum L.) peel extract assisted 

biomimetic synthesis of nickel oxide 

nanocrystals. Materials Letters, 128, 170-

174. 

https://doi.org/10.1016/j.matlet.2014.04.1

12 

[83]. Yuvakkumar, R., Suresh, J., 

Saravanakumar, B., Nathanael, A.J., 

Hong, S.I., & Rajendran, V. (2015). 

Rambutan peels promoted biomimetic 

synthesis of bioinspired zinc oxide 

nanochains for biomedical applications. 

Spectrochimica Acta Part A: Molecular 

and Biomolecular Spectroscopy, 137, 250-

258. 

https://doi.org/10.1016/j.saa.2014.08.022 

 

 

 


