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INTRODUCTION
Diabetes mellitus is a major chronic illness that 
occur in most parts of the world. It is defined as a 
high blood glucose level either due to an insufficient 
amount of insulin or insulin resistance in which 
cells cannot react effectively to the adequate amount 
of insulin. According to statistics, the number of 
adults diagnosed with diabetes in 2019 was 463 
million, and it is estimated that this number could 
increase up to 578 million in 2030.1 People who 
have diabetes mellitus usually need to take certain 
medications to lower their blood glucose levels and 
reduce the development of complication. 

Although the use of medication can control high 
blood glucose level, the long term effect of certain 
antidiabetic agents can cause water retention, 
gastrointestinal problem, weight gain, increase the 
risk of acidosis and the risk of bladder cancer.2 This 
could lead to the preference of a natural product as 
compared to the synthetic drug in a patient with 
diabetes mellitus. Recent studies have shown that 
many people start to practice the use of natural 
product as an alternative form of medicine as they 
believe that natural products generally safer as 
compared with the synthetic drug in treating and 
preventing the development of diabetes mellitus.3 
Besides, oxidative stress which occurs due to 
the imbalance of free radicals and the number of 
antioxidants have been proven to be linked to the 
development of diabetes complication.4 

Nephelium lappaceum L. or ‘rambutan’, is a tropical 
tree that mostly found in Malaysia and Southeast 
Asia. This plant can be classified under family of 
Sapindaceae. Rambutan trees have leaves that are 
alternate and pinnately compound with 1 to 4 pairs 
of leaflets. They can grow up to 30 m. The flowers are 
greenish white and have no petals. Rambutan fruits 
are round or ellipsoid with yellow to crimson colour. 
It has a sweet taste with white juicy flesh. The fruits 
enclose an oval seed which has bitter taste.5,6

N. lappaceum L. has been used traditionally to treat 
a certain type of disease. It was reported that Java 
people use the pericarp of rambutan for various 
medicinal purposes as it contains a high level of 
tannins and saponins. Whereas in Malaysia, people 
use the bark of the plant to treat fever and tongue 
disease. Meanwhile, the leaves are mainly used for 
poultices to relieve headaches. Rambutan’s fruit 
is traditionally used to treat fever and diarrhoea. 
Young shoot is used to make green dye of silk while 
extracted form of oil and fat from seed are commonly 
being used to make candles and soap.7

The previous studies on N. lappaceum L. have shown 
that it contains certain phytoconstituents such 
as geraniin, ellagic acid, carotenoids, flavonoids, 
phenolic and corilagin.8 Researchers also reported 
that it possesses several biological activities such 
as antioxidant, anti-inflammatory, antidiabetic, 
antibacterial, anticancer, antifungal, antiviral and 
analgesic property.9

ABSTRACT
Introduction: Diabetes mellitus is a chronic disease that occurs in the majority of people 
worldwide. The number of cases in many countries has been increasing year by year. In 
Malaysia, the statistics show that the number of diabetic case in 2019 was 3.6 million and 
expected to increase in 2025 by 7 million. This disease can develop as a result of oxidative 
stress production in the body. Nephelium lappaceum was claimed traditionally being used to 
treat diabetes mellitus. This research is conducted to review the available literature regarding 
the antioxidant and antidiabetic activities of Nephelium lappaceum extracts and constituent 
that contributes to this activity. Methods: The studies included in this review have been 
selected using several databases including Google Scholar, Wiley Online Library, Science 
Direct and Pubmed. The keywords used in database search were “Nephelium lappaceum”, 
“antioxidant” and “antidiabetic” and covered the period from 2007 onwards. Results: This 
review revealed that Nephelium lappaceum extracts have good antioxidant and antidiabetic 
activities when tested using various methods. These activities are due to the presence of 
several phytoconstituents in the extract. Conclusions: In conclusion, Nephelium lappaceum 
possess antioxidant and antidiabetic activities. It has the potential to be developed as an 
antidiabetic and antioxidant agent which can be used to treat various oxidative stress-related 
diseases, including diabetes mellitus. 
Key words: Nephelium lappaceum L., Rambutan, Antidiabetic, Antioxidant, Phytoconstituents, 
Diabetes mellitus.

Wan Nor Iffah Husna Wan 
Mustaffa, Wan Hafizah W. Jusof*

Faculty of Pharmacy and Health Sciences, 
Universiti Kuala Lumpur Royal College of 
Medicine Perak, Ipoh, MALAYSIA.

Correspondence

Wan Hafizah W. Jusof

Faculty of Pharmacy and Health Sciences, 
Universiti Kuala Lumpur Royal College of 
Medicine Perak, Ipoh, MALAYSIA.

E-mail: whafizah@unikl.edu.my

History

• Submission Date: 31-12-2020;

• Review completed: 18-01-2021;

• Accepted Date: 12-02-2021.

DOI : 10.5530/pj.2021.13.136

Article Available online 

http://www.phcogj.com/v13/i4

Copyright

© 2021 Phcogj.Com. This is an open- 
access article distributed under the terms 
of the Creative Commons Attribution 4.0 
International license.

mailto:whafizah@unikl.edu.my
http://www.phcogj.com/v13/i4


1054

Mustaffa, et al.: A Review on Antioxidant and Antidiabetic Activities of Nephelium Lappaceum L.

Pharmacognosy Journal, Vol 13, Issue 4, July-Aug, 2021

However, until now there are still a limited number of studies 
conducted on antidiabetic and antioxidant activities of N. lappaceum 
L. Although there are many studies regarding N. lappaceum L. peel 
extract on antidiabetic and antioxidant activities, the studies on other 
parts of plants are still limited. Therefore, this study was conducted to 
outline the updated review on antioxidant and antidiabetic activities of 
N. lappaceum L. extracts.

MATERIALS AND METHODS
For this narrative review, the keywords used in database search were 
“Nephelium lappaceum”, “antioxidant” and “antidiabetic”. The databases 
used were Google Scholar, Wiley Online Library, Science Direct and 
Pubmed. Articles that had been published from 2007 onwards were 
reviewed since there were limited recent articles on the study area. The 
search was limited to articles written in English language. The title and 
abstract of articles that have the keywords were reviewed.

RESULTS AND DISCUSSION

Antioxidant activity
N. lappaceum L. is one of the organic plants that contain a high amount 
of antioxidant. Various studies have been conducted to investigate 
the antioxidant activity of various part of N. lappacceum. L. A study 
was conducted by Palanisamy et al. (2008) on antioxidant activity of 
ethanolic and aqueous extract of N. lappaceum L. fruit pulp, leaves, 
seed and rind. They found that the ethanolic and aqueous extract of 
N. lappaceum rind and leaves contain a significant antioxidant activity 
when assessed using several methods. The study also found that the 
ethanolic extract of the rind showed extremely high antioxidant activity 
comparable to that of vitamin C and much higher than that of grape 
seed.10

Another study to evaluate the antioxidant activity of N. lappaceum L. 
was conducted by Thitilertdecha et al. (2008). This study demonstrated 
the antioxidant activity of methanolic and aqueous extract of N. 
lappaceum L. seed and peel. The peel extracts showed higher potential 
antioxidant activity compared to the seed extracts. They also concluded 
that methanol is a better solvent than water for extraction of antioxidant. 
The antioxidant activity determined in this study could be attributed to 
the phenolic components.11

Another study was conducted on the antioxidant activity of seed 
extract from four varieties of N. lappaceum L. by using 2,2-diphenyl-
1-picrylhydrazyl (DPPH) and ,2'-azinobis (3-ethyl-benzothiazoline-6-
sulfonic acid) (ABTS) method (Fidrianny et al., 2015). They reported 
that the ethyl acetate and ethanolic extracts showed very strong 
antioxidant activities. The antioxidant activities were contributed by the 
total phenolic, carotenoid as well as flavonoid content.12

A study was conducted on the antioxidant activity of peel extract from 
two cultivars; simacan and lebak bolus. They compared four types of 
extraction including methanol extract, ethyl acetate fraction, petroleum 
ether fraction and water fraction. The evaluation of antiradical activity 
of samples toward 2,2-diphenyl-1-picrilhydrazi showed that ethyl 
acetate fraction of cultivar lebak bolus had the highest radical activity 
and also the highest total phenolic and flavonoid contents.13 

In 2013, a study was conducted by Samuagam et al. to determine the 
best extraction conditions on total phenolic content and free radical 
scavenging activity of N. lappaceum L. peel. They found that the best 
extraction conditions were 80% ethanol concentration for 120 min at 
50°C. By using this optimized condition, maximum antioxidant activity 
was obtained.14

Khonkarn et al. (2010) conducted a study on antioxidant and cytotoxic 
activities of rambutan fruit peel extract. The result showed that the 

ethyl acetate fraction had the highest polyphenolic content which was 
correlated with high antioxidant activity in that extract.15

Another study was conducted on antioxidant of N. lappaceum L. 
ethanol peel extract and its fractions (n-hexane, ethyl acetate, butanol 
and water). The results showed that ethyl acetate and aqueous fraction 
of N. lappaceum L. peel had high superoxide dismutase value (SOD) but 
low DPPH scavenging activity.16

Ling et al. (2010) conducted a study to determine the antioxidant 
activity, total phenolic content, elemental composition and cytotoxicity 
activity in thirteen selected medicinal plants including N. lappaceum 
L. They reported that ethanolic extract showed a better free radical 
scavenging activity as compared with the aqueous extract. This result 
was shown to be strongly correlated with a high amount of phenolic 
compounds in the extract.17

Apart from that, a study to investigate the effect of water and steam 
blanching on enzyme and antioxidant activities of N. lappaceum L. peel 
extract as well as residual peroxidase (POD), polyphenoloxidase (PPO), 
total phenolic content and peel extract colour was conducted. The study 
reported that the blanching process reduces the residual peroxidase 
(POD) as well as polyphnoloxidase (PPO) activities with no significant 
difference in the content of phenolic compounds and the antioxidant 
activity of the extract.18

Antidiabetic activity
N. lappaceum L. is one of the organic plant that was reported to have 
antidiabetic activity. This activity can be measured using in vitro as well 
as in vivo method. A study was conducted by Soeng et al. (2015) to 
investigate hypoglycemic activities of N. lappaceum L. seed extracts. 
They found that ethanolic extract has a high hypoglycemic activity by 
having an ability to inhibit alpha glucosidase inhibitor.19

Apart from that, a study on the different part of N. lappaceum L. which 
is the rind showed that the ethanolic extract of this plant part exhibited 
a significant alpha-glucosidase and alpha-amylase inhibitory activities 
as compared to the drug acarbose. Besides, the ethanolic extract of N. 
lappaceum L. was also able to inhibit the aldose reductase activity as 
well as advanced glycation end-products (AGE) activities. This results 
showed that it has potential to reduce and slow down the progression of 
diabetes complication in diabetic patient.20 

Another study that was conducted on the rind extract of N. lappaceum 
L. showed in vitro hypoglycemic activity, which inhibited the activities 
of α-glucosidase and α-amylase enzymes. It was suggested to be used as 
prevention and treatment of type 2 diabetes mellitus.21

Soeng et al. (2015) conducted a study to investigate the inhibitory 
potential of N. lappaceum L seed extract and its fraction on glucose-
6-phosphate dehydrogenase (G6PDH), α-glucosidase and triglyceride 
activities in 3T3-L1 cell line. They found that the lowest cytotoxic 
activity was exhibited by the seed extract and hexane fraction, with the 
seed extract at dose of 50µg/ml had a higher activity against G6DPH, 
α-glucosidase and triglyceride level. It was also reported that the 
compound triterpenoid, alkaloid and phenol, which were found in the 
seed extract and its fraction may contribute to this activity.19

Besides in vitro studies on antidiabetic activity of N. lappaceum L., 
there were various studies have been conducted in vivo by using animal 
model. One of the in vivo studies investigated the effect of N. lappaceum 
L. seed extracts on blood glucose level of mice. It was found that a high 
dose of N. lappaceum L. seed infusion (3.12 g/kg body weight) exhibited 
a significant reduction of blood glucose level. The result also showed 
that the amount of live pancreatic beta-cells was higher in mice given 
a high dose of N. lappaceum L. which were almost the same as the 
positive control group (glibenclamide).22
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Another study was conducted on antidiabetic activity of N. lappaceum 
L. ethanolic fruit peels extract in diabetic rats. The highest reduction 
in blood glucose levels was reported in diabetic rats that were treated 
with 500 mg/kg body weight of N. lappaceum L. ethanolic fruit peels 
extract. The reduction effects were significantly higher than the positive 
control (globenclamide). This was due to the presence of flavonoid and 
phenolic compounds which were able to stimulate the release of insulin 
by pancreatic β-cells.23,24

Subramaniam et al. (2015) reported the antihyperglycemic activity of 
N. lappaceum L. rind extract in high fat-induced diabetic rats. It was 
found that the diabetic rats treated with 2000 mg/kg of N. lappaceum L. 
rind extract for 28 days had a reduction in the blood glucose levels. The 
insulin levels also improved which were similar to the positive control 
group (metformin). Besides that, they also reported that the group 
treated with 2000 mg/kg of N. lappaceum L. rind extract had healthy 
pancreas morphology similar to the findings in positive control group 
(metformin).25 

A study on antidiabetic activity of phenolic extract of N. lappaceum L. 
in high-fat diet and streptozotocin-induced diabetic mice showed that 
the extract was able to reduce the fasting blood glucose level of mice. 
Apart from that, the extract was shown to be able to protect the tissue 
structure of the kidney, liver and pancreas of the diabetic mice.26

CONCLUSION
In conclusion, this review has highlighted the previous studies related 
to the antioxidant and antidiabetic activities of N. lappaceum L. This 
review shows that the N. lappaceum L. extract from various part of 
plant possesses antioxidant as well as antidiabetic activities that are 
contributed by several phytoconstituents found in the extract. Further 
studies can be done to evaluate other possible benefits of the extract to 
the health. 
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