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ABSTRACT 
 

The present study was conducted to assess the nutri-chemical composition and antioxidant 
potential of rambutan fruit (Nephelium lappaceum L) peel. Red rambutan fruit peel was used in 
fresh as well as dried form for the study. The nutri-chemical profiling revealed, fresh peel had 
24g/100g of carbohydrate, 2.5g/100g of protein, 0.17g/100 g of fat and 0.89g/100g starch. However, 
dried peel had 55.45g/100g carbohydrate, 5.25g/100 protein, 10.2g/100g fat and 1.00g/100g starch. 
Crude fiber content of the fresh and dried peel was 0.77g/100g and 0.068g/100g respectively. 
Moreover, the fresh peel had higher moisture (73%) content than dried peel (4.2%). Vitamin C being 
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heat liable, was found higher in fresh peel (9.31mg/100g). Sodium and potassium levels was found 
higher in dried peel powder as 1.55mg/100g and 9.4mg/100g respectively. Phytochemical 
composition of rambutan peel revealed that total polyphenol was higher in dried peel (580mg/100g) 
when compared to fresh (310 mg/100 g), meanwhile saponin, tannin and terpenoid was found 
higher in fresh peel as 47mg/100g, 390mg/100g and 5.101mg/100g respectively. Flavonoid content 
was dominant in dried peel (20.51mg/100g) than that of fresh peel (9.6mg/100 g). The radical-
scavenging activity was expressed as IC50, which reported dried peel (43.79μg/100 mL) had strong 
antioxidant potential than fresh peel (184.39μg/100mL). However, it is concluded that rambutan 
peel is a potent source of nutrients, bioactive compounds and antioxidants which in turn has 
immense therapeutic benefits. Furthermore, valorisation of agri-food wastes and by- products can 
enhance food security and promote sustainable development. 
 

 
Keywords: Rambutan; peel; nutrient; phytochemical; antioxidant. 
 

1. INTRODUCTION 
 

Plants have consistently been the primary source 
of medicine for preventive and curative purposes 
since ancient times. Tropical fruits are of great 
significance in human diet due to its ample 
nutritional and therapeutic benefits. Rambutan is 
one such tropical fruit which belongs to the 
Sapindaceae family and is indigenous to 
Southeast Asian tropical regions. Nephelium 
lappaceum L. commonly referred to as 
'Rambutan', is an evergreen tree reaching 
heights of about 10-12m, characterized by 
greyish-brown branches. The fruit's name, 
'rambutan', originates from the Malay word 
'rambut', meaning "hair", due to the numerous 
hairy protuberances covering its surface. The 
fruit is an ovoid berry, ranging in colour from 
yellow to orange-red, or from red to maroon. 
 

The peel of the rambutan constitutes 45% of the 
entire fruit. According to Nur [1] rambutan fruit 
peel, was mostly used as trash around the 
community, even though it has extraordinary 
properties. Its hair rind that contains xanthones 
as a strong antioxidant, is needed by the body as 
a counter weight to prooxidants. The health 
benefits of rambutan peel are closely tied to its 
nutri-chemical composition, particularly its high 
levels of nutrients and bioactive components. 
Research indicates that rambutan fruit, especially 
peel, contain nutrients and bioactive 
components, that possess numerous 
pharmaceutical benefits, including antibacterial, 
antioxidant, antidiabetic, anti-inflammatory, and 
antiproliferative characteristics. However, 
exploring the therapeutic potential of rambutan 
peel, aids in solution for management of lifestyle 
diseases. To date, there has been a lack of 
research on nutrient and phytochemical 
quantification, particularly in the peel of 
rambutan. Certainly! Further research is 

necessary to fully understand the phyto-
therapeutic potential of the fruit. 

 
Considering its nutrition and health benefits, 
there is a need to promote this fruit and its 
underutilised fruit parts for health and preventive 
medicine. However, systemic documentation of 
the nutrients and chemical constituents is 
lacking, thus an evaluation of nutrient and phyto 
chemical profile of the parts of rambutan fruit 
would enlighten the health-conscious population, 
regarding the nutritive and antioxidant potential 
of rambutan peel. This comprehensive 
examination will provide valuable insights into 
maximizing the fruit peels benefits and 
applications. Furthermore, the valorization of 
agri-food wastes and by-products can enhance 
regional food security and promote sustainable 
food production. 

 
2. MATERIALS AND METHODS 
 
Fresh ripened red rambutan (Nephelium 
lappaceum L.) fruits were collected from organic 
farms of Thiruvananthapuram and Kottayam 
district of Kerala, India for conducting the detail 
study. The samples were bought when available 
(July-September) in their fresh state. Proximate, 
bio-active compounds and antioxidant potential 
of the fresh and dried rambutan peel was studied 
using standard procedures. 

 
Rambutan peel powder was developed using the 
peel of red rambutan fruit, initially peel was 
washed in distilled water, cleaned and wiped to 
remove specks of dirt, it was then cut into small 
pieces and then dried in thermo- statically 
controlled electric oven, at 40°C for 48h. The 
dried fruit peel was then pulverised to produce 
fruit powder. The peel powder was then sealed 
and stored in laminated aluminium pouches to 
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maintain a dry environment and prevent the 
oxidation of bioactive compounds. 
 

2.1 Assessment of Nutrients 
 
Carbohydrate content in the fresh as well as 
dried rambutan peel was estimated using 
Anthrone method developed by Hedge and 
Hofreiter, [2]. Protein content was determined 
using a semi-automatic KjelTRON, following 
slight modifications in AOAC [3]. The fat content 
was determined using modified Batch Solvent 
Extraction method [4] using hexane as solvent. 
Slightly modified method of Hansen and Moller, 
[5] was used for estimation of starch. The 
procedure outlined by Rahul et al. [6] was 
adopted for the estimation of crude fiber. The 
determination of vitamin C content was done with 
2,6- dichlorophenol indophenol (DCPIP) titration 
method, as outlined by Sadasivam and 
Manikkam. [7]. Sodium, potassium and moisture 
content of fresh and dried rambutan peel was 
estimated using AOAC [8]. 
 

2.2 Assessment of Phytochemicals 
 
The total flavonoid content in the fresh as well as 
dried rambutan peel was determined through the 
aluminum chloride colorimetric assay, following 
the method described by Lee and Ismail [9]. 
Procedure outlined by Chen et al., [10] was 
adopted for estimation of saponin. Content of 
tannins in sample was determined by Folin-
Ciocalteu method outlined by Sadasivam and 
Manickam [7]. The total polyphenol content was 
analysed using the Folin- Ciocalteu method, 
following the procedure developed by Ondo et al. 
[11]. Procedure outlined by Chang et al. [12]         
was adopted for estimation of Terpenoid  
content. 
 

2.3 Assessment of Antioxidants 
 
The total antioxidant capacity of the fresh and 
dried rambutan peel extract was assessed using 
the 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) 
method, following the procedure outlined by 
Kevin and Saleh, [13]. 
 

3. RESULTS AND DISCUSSION 
 
Rambutan fruit undergoes a sequence of 
transformations as it progresses through various 
stages of maturation. These changes encompass 
shift in texture, colour, flavour and nutrient 
composition. 
 

Fruit peel, also referred to as rind or skin, serves 
multiple functions in fruits. It acts as a protective 
barrier, shielding the inner flesh from physical 
damage, microbial attack, and dehydration. 
Additionally, fruit peel often contains essential 
nutrients, flavor compounds, and dietary fiber. 
Table 1. represents the nutrient composition of 
fresh vs dried rambutan peel. 
 
The fresh rambutan peel contained, 24.0 g/100 g 
of carbohydrates, 2.50 g/100 g of protein, 0.17 
g/100 g of fat, and 0.89 g/100 g of starch. 
According to Afzaal et al. [14] dried peels of 
rambutan contained three to four times higher 
quantity of protein and fat when compared to the 
fresh peel, which is on par with the results of the 
present study. The nutrient content of the dried 
rambutan peel revealed that, dried peel had 
55.45 g/100 g carbohydrate, 5.25 g/100 protein, 
10.2 g/100 g fat and 1.00 g/100 g starch, which is 
in line with the results of Afzaal et al. [14]. 
 
Wanlapa et al., [15] reported that protein content 
in dried peel of Thailand rambutans as 6.36 
g/100 g, which is in similar trend to the current 
results. Wanlapa et al., [15] ascribed some 
rambutan varieties from Thailand was found to 
have 0.89 g/100 g fat in the dried rambutan peel. 
Crude fiber content of the fresh and dried peel is 
0.77 g/100 g and 0.068 g/100 g respectively. 
 
According to Thitilertdecha et al., [16] the vitamin 
content of dried rambutan peel was lower than 
that of fresh peel, this might be related to vitamin 
heat labile when dehydrated at 55°C for 24 h. 
However, in the present study, Vitamin C content 
in fresh peel (9.31 mg/100 g) was higher than 
that of the dried rambutan peel (5.00 mg/100 g). 
Sodium and potassium content of the fresh peel 
was 0.35 mg/100 g and 4.70 mg/100 g 
respectively, whereas, the dried peel had higher 
sodium (1.55 mg/100 g) and potassium (9.40 
mg/100 g) level. Fang and Ng [17] reported the 
moisture content of fresh rambutan peel was 
71.05 g/100 g, however, in the present study 
fresh peel (73.00 g/100 g) had higher moisture 
content that dried rambutan peel (4.20 g/100 g). 
 

Phenolic chemicals are secondary metabolites 
found in plants that have a variety of biological 
roles. These substances belong to one of the 
broadest categories of bioactive substances that 
have a backbone made up of one or more 
hydroxyl groups and aromatic rings. The results 
of the phytochemical composition of fresh                        
and dried rambutan peel are expressed in                
Table 2.  
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Table 1. Nutrient composition of fresh and dried rambutan peel 
 

Treatment Carbohydrate 
(g/100g) 

Protein 
(g/100g) 

Fat (g/100 g) Starch  
(g/100g) 

Crude fiber 
(g/100g) 

Vitamin C 
(mg/100g) 

Sodium 
(mg/100g) 

Potassium 
(mg/100g) 

Moisture 
(g/100g) 

Fresh peel 24.0± 
0.89 

2.5± 
0.08 

0.17±0 
.00 

0.89±0. 
041 

0.77±0 
.06 

9.31±0 
.41 

0.35±0 
.01 

4.7±0. 
04 

73±1. 
14 

Dried  
Peel  

55.45±3. 
94 

5.25± 
0.35 

10.2± 
0.00 

1.00± 
0.05 

0.068±0 
.001 

5.00±0 
.62 

1.55±0 
.71 

9.40±0 
.18 

4.20± 
0.17 

Results are expressed as mean±SD of six replicants 

 
Table 2. Phytochemical composition of fresh rambutan peel 

 

Treatment Total Polyphenol (mg/100g) Saponin (mg/100g) Tannin (mg/100g) Flavonoid (mg/100g) Terpenoid (mg/100g) 

Fresh peel 310.0±0.70 47.11±0.09 390.0±2.28 9.60±0.08 5.101±0.18 
Dried peel 580.0±5.96 43.9±0.60 299.63±0.47 20.51±0.58 4.09±0.20 

Results are expressed as mean±SD of six replicants 
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Fig. 1. Phytochemical composition of Fresh and dried rambutan peel 
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Table 3. Antioxidant content of rambutan peel 

 
Parameter Fresh peel Dried peel 

Antioxidant IC50 (μg/100ml) 184.39±0.77 43.790±0.75 
Results are expressed as mean±SD of six replicants 

 
According to Dembitsky et al. [18] the ethanolic 
extract of rambutan peel extract had a total 
phenolic content of 762±10mg GAE/g extract, 
which is comparable to that of a commercial 
preparation of grape seed extract. According to 
Hern´andez et al., (2017) aqueous extract of 
rambutan peel has 457mg/g polyphenols which 
is similar to the total polyphenol obtained in 
present study. Total polyphenol in fresh 
rambutan peel was 310mg/100mg and 
580mg/100mg in dried peel. Saponin content of 
the fresh peel was 47.1mg/100g, whereas dried 
peel had 43.9mg/100 g. Tannin content was 
lower in dried peel (299.6mg/100g) when 
compared to the fresh peel (390 mg/100g). 

 
Supradip et al., [19]. reported that saponins and 
tannins are well known for its wide range of 
pharmacological benefits like anti-inflammatory, 
antidiabetic, antimicrobial, anticonvulsant, 
antispasmodic, anticancer, and other cytotoxic 
activities. Therefore, presence of these                
bioactive compounds in rambutan peel emphasis 
its role in the management of life style            
diseases.  

 
Flavonoid content in fresh peel was reported to 
be 9.60mg/100g, when dried flavonoid content 
increased to 20.51mg/100g. Fresh peel 
(5.10mg/100g) had higher terpenoid content than 
the dried peel (4.09mg/100g). 

 
Radical-scavenging activity of rambutan peel 
was expressed as IC50, IC50 is the half- 
maximal inhibitory concentration. In this study 
DPPH assay was used to assess the antioxidant 
content of ethanolic extract   of fresh and dried 
rambutan peel. The IC50 value of fresh and dried 
rambutan peel extracts is expressed in Table 3. 
The ethanolic extract of dried peel showed the 
higher antioxidant activity, with an IC50 value of 
43.79 μg/ml, when compared to fresh rambutan 
peel (184.39 μg/ml). The increase in the 
antioxidant activity of dried peel is due to the 
higher concentration of polyphenols and 
flavonoids reported in the dried peel 
(580mg/100g and 20.51mg/100g respectively) 
than that of fresh peel (310mg/100g and 
9.60mg/100g respectively). 
 

4. CONCLUSION 
 
Rambutan (Nephelium lappaceum L) is                     
a very popular plant in Malaysia, Indonesia                   
and other South Asian countries for its edible 
fruits, though the fruit peel constitute 45% of 
entire fruit. It is considered as a trash and 
accumulated as agriculture food waste. The 
health benefits of rambutan peel are closely 
related to its nutri-chemical composition, 
particularly its high levels of nutrients and 
bioactive components. In this study fresh as             
well as dried rambutan peel was studied                  
for its nutritional, photochemical and                 
antioxidant potential. However, it is concluded 
that rambutan peel is a potent source of 
nutrients, bioactive compounds and antioxidants 
which in turn has immense therapeutic                       
and nutraceutical benefits. Furthermore, 
valorisation of agri-food wastes and by-                 
products can enhance food security and         
promote sustainable development                       
However, systemic documentation of the 
nutrients and chemical constituents is                    
lacking, thus an evaluation of nutrient and phyto 
chemical profile of the parts of rambutan fruit 
would enlighten the health-conscious                  
population. 

 
DISCLAIMER (ARTIFICIAL INTELLIGENCE) 

 
Author(s) hereby declare that NO generative                  
AI technologies such as Large Language           
Models (ChatGPT, COPILOT, etc.) and                    
text-to-image generators have been used                
during the writing or editing of this                  
manuscript.  

 
ACKNOWLEDGEMENT 
 
The researcher acknowledges the infrastructural 
and financial support of Kerala Agricultural 
University, Kerala, India.  

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
 



 
 
 
 

Rosmia et al.; Adv. Res., vol. 25, no. 5, pp. 201-208, 2024; Article no.AIR.123413 
 
 

 
207 

 

REFERENCES 
 

1. Nur SS. Utilization of rambutan rind waste 
into rambutan rind tea (Kulitan tea) in 
empowering entrepreneurial activities for 
women study al hadad social institutions in 
Bedadung Wetan, Kaliwining village, 
Rambipuji district. Mujtama Jurnal 
Pengabdian Masyarakat 2021;1:                 
29-38. 

2. Hedge JE, Hofreiter BT. Whistler RL,                 
Be Miller J N, Eds., Carbohydrate 
chemistry 17. Academic Press, New York; 
1962. 

3. A.O.A.C. [Association of Official 
Agricultural Chemists] Official method of 
analysis of AOAC International, 16th edn. 
Association of Official Agricultural 
Chemists, Washington. 2005;717. 

4. Min DB and Steenson DF. Crude                          
fat analysis. In Food Analysis, 2nd               
Edition. (S.S. Nielsen, ed.) Aspens 
Publisher, Inc., Gaithersburg, MD. 
1998;201-215. 

5. Hansen J, Moller IB. Percolation of starch 
and soluble carbohydrates from plant 
tissue for quantitative determination with 
anthrone. Anal. Biochemsitry. 1975;68:             
87-94. 

6. Rahul C, Lincy J, Mathew G, Pankaj P. 
Pharmacognostic standardization and 
phytochemical screening of 
Albizzialebbeck. Journal of Chemical and 
Pharmaceutical Research. 2010;2(1):            
432-43. 

7. Sadasivam S, Manikkam. Biochemical 
methods of agricultural science. Wiley 
eastern Ltd, New Delhi. 2008;8. 

8. A.O.A.C. [Association of Official 
Agricultural Chemists] Official method                 
of analysis of AOAC International,                   
16th edn. Association of Official 
Agricultural Chemists, Washington. 
1990;899. 

9. Lee Wei Har, Intan Safinar Ismail. 
Antioxidant activity, total phenolics and 
total flavonoids of Syzygiumpolyanthum 
(Wight) Walp leaves. International Journal 
of Medicinal Aromatic Plants. 2021; 
22(2):219-228. 

10. Chen YF, Yang CH, Chang MS, Ciou                 
YP, Huang YC. Foam properties                      
and detergent abilities of the saponins 
from Camellia oleifera. International 

Journal of Molecular Sciences. 2010; 
(11).4417-4425. 

11. Ondo JP, Obame LC, Andzi Barhé T, Nsi 
GA, Nsi EE, Lébibi J. Phytochemical 
screening, total phenolic content and 
antiradical activity of Asplenium africanum 
(Aspleniaceae) and fruit of Megaphrinium 
macrostachyum (Marantaceae), Applied 
Pharmaceutical Science. 2013;3(08):092-
096. 

12. CL Chang, CS Lin, GH Lai. Phytochemical 
characteristics, free radical scavenging 
activities, and neuroprotection of five 
medicinal plant extracts, Evid Based 
Compl. Alternative Medicine. 2012;984 
295. 

13. Kevin P. Anthony and Mahmoud A, Saleh, 
Free Radical Scavenging and Antioxidant 
Activities of Silymarin Components. 
Antioxidants (Basel). 2013 Dec;2(4):398– 
407. 

14. Afzaal M, Saeed F, Bibi M, Ejaz A, Shah 
YA, Faisal Z, et al. Nutritional, 
pharmaceutical, and functional aspects of 
rambutan in industrial perspective: An 
updated review Food Science Nutrition. 
2023;11:3675–3685. 

15. Wanlapa S, Wachirasiri K, Sithisam-ang D, 
Suwannatup T. Potential of selected 
tropical fruit peels as dietary fiber in 
functional foods. International J. Food 
Properties. 2015;18:1306–1316.  

Available:https://doi.org/10.1080/10942912
.2010.535187 

16. Thitilertdecha N, Teerawutgulrag A, 
Kilburn JD, Rakariyatham N. Identification 
of major phenolic compounds from 
Nephelium lappaceum L. and their 
antioxidant activities. Molecules. 
2010;15(3):1453–1465. 

17. Fang EF, Ng TB. A trypsin inhibitor from 
rambutan seeds with antitumor, anti-HIV-1 
reverse transcriptase, and nitric oxide 
inducing properties. Applied Biochemistry 
and Biotechnology. 2015;175(8):3828–
3839. 

18. Dembitsky VM, Poovarodom S, 
Leontowicz H, Leontowic M, Vearasilp S, 
Trakhtenberg S, et al. ‘The multiple 
nutrition properties of some exotic fruits: 
Biological activity and active metabolites’ 
Food Research International. 2011;44: 
1671–1701. 

19. Supradip S, Walia S, Kumar J, Dhingra S, 
Parmar BS. Screening for feeding 



 
 
 
 

Rosmia et al.; Adv. Res., vol. 25, no. 5, pp. 201-208, 2024; Article no.AIR.123413 
 
 

 
208 

 

deterrent and insect growth regulatory 
activity of triterpenic saponins                         
from Diploknema butyracea and               

Sapindus mukorossi. Journal of 
Agricultural Food Chemistry. 2010;58(1): 
434-440. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/123413 

https://www.sdiarticle5.com/review-history/123413

