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ABSTRACT
This research was intended to evaluate the antiradical activity of extracts and fractions of rambutan seed using 2,2’diphenyl-1-picrylhydrazyl (DPPH) and 2,2′-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS•+). The powder
of rambutan seed was subjected to maceration with methanol. The methanolic extract obtained was then fractionated
using petroleum ether (PE), dichloromethane (DCM) and ethyl acetate (EA) to obtain PE, DCM and EA fractions,
respectively. The methanol extract and fractions were then assayed for antiradical activities and phenolics and
flavonoid contents.The results showed that EA fraction has lowest IC50 values among extract and fractions evaluated,
i.e. 244.6 ± 2.1 µg/ml using DPPH radical. Using ABTS radical, EA fraction (0.1%) also revealed the highest
antiradical activity of 643.4 ± 34.9 µM trolox equivalent. However, these antiradical activities were lower than those
in positive controls used (vitamin C and vitamin E). The antiradical activities of extract and fractions correlated with
total phenolics and flavonoid contents. The seed of rambutan fruit could be exploited as natural antioxidants to be
used in food supplements.
Key words: Rambutan seed, antiradical activities, DPPH, ABTS, phenolics contents.

INTRODUCTION
Oxidative stress was caused by imbalance
between the endogenous antioxidants and species
reactive of oxygen (ROS) and nitrogen (RNS).1 Free
radicals could be formed during the interaction of
ROS/RNS with various biological components such
as lipids and proteins.2-4 The imbalance between
ROS/RNS and antioxidants is believed to lead to
degenerative diseases such as diabetes, cancer and
atherosclerosis.5-7 Therefore, human body needs
exogenous antioxidants to neutralize free radicals.
Antioxidants are groups of compounds having
the capability to delay or prevent the oxidation
reactions of biological components (lipids, proteins,
nucleic acids) by retarding initiation and/or propagation
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reactions of free radical.8 Based on its sources,
antioxidants can be classified as natural antioxidants
(coming from plants) and synthetic antioxidant
coming from chemical synthesis. Some publications
reported the negative effects of synthetic
antioxidants. As a consequence, the need for natural
antioxidants has increased currently because of the
consumer concerns on safety issues.10 The
exploration of antioxidants from underutilized part of
fruit such as rambutan peel11 and mango peel12 was
highlighted in order to reduce plant wastes.
Antioxidants isolated from plants are mainly
coming from phenolics and flavonoids contents,
therefore, evaluation of antioxidant activities is
frequently correlated with the total contents of
phenolics and flavonoids.13,14 Among antioxidant
assay, radical scavenging methods is the most
commonly used for antioxidant screening of plant
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extracts.15 In this study, the antiradical activities
using DPPH and ABTS and its correlation with
phenolics and flavonoid contents of extract and
fractions of rambutan seed have been evaluated.
MATERIALS AND METHODS
Materials. Rambutan fruit was obtained from
several locations in South Konawe, the province of
Southeast Sulawesi, Indonesia. The fruit authenticity
was performed in Department of Pharmaceutical
Biology, Faculty of Pharmacy, Gadjah Mada
University (UGM), Yogyakarta. The radicals of 2,2diphenyl-1-picrylhydrazyl
(DPPH)
and
2,2′azinobis(3-ethylbenzo thiazoline-6-sulphonic acid)
diammonium salt (ABTS) were obtained from Sigma
(Aldrich, USA). Trolox or 6-hydroxy-2,5,7,8tetramethylchroman-2-carboxylic
acid,
Folin–
Ciocalteu reagent, gallic acid, and potassium
persulphate were bought from E. Merck (Darmstadt,
Germany). The other solvents and reagents used were
of analytical grade.
Preparation of extract and fractions of
rambutan seed. Preparation of extract and fractions
of rambutan seed was carried according to Rohman
et al.15 The rambutan seed was cut into small pieces
using commercial cutter, and subjected to drying
using conventional oven at 65oC for 2 days until dry
and then powdered. The powder of rambutan seed
% Radical scavenging =

was subjected to maceration with methanol (1: 10)
for four days. The macerate was then filtered, and
residue was then re-macerated for 2 days. The
filtrates from two times of maceration were
evaporated using vacuum rotary evaporator to obtain
methanol extract. Furthermore, the methanolic extract
was added to warm distilled water and then
fractionated
using
petroleum
ether
(PE),
dichloromethane (DCM) and ethyl acetate (EA) to
get the corresponding fractions. The initial
methanolic extract and the fractions (PE, DCM, EA
and water) were used for antiradical assay as well as
for determination of phenolics and flavonoid
contents.
Evaluation of antiradical assays. Antiradical
activities of extract and fractions of rambutan seed
was evaluated using two radicals, namely 2.2diphenyl-1-picrylhydrazyl(DPPH) and 2,2′-azinobis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS•+).
For DPPH assay, 1.0 ml DPPH 0.4 mM in methanol
was mixed with 50 μl of extract or fractions at
different concentrations and 3.950 ml methanol (total
volume of 5 ml). A control solution was prepared by
adding 1 ml of DPPH (0.4 mM) with 4 ml methanol.
After 20 minute of operating time, the absorbance
values were read at 517 nm using calibrated UV-Vis
spectrophotometer against blank methanol.

(Abs control – Abs sample)
Abs control

The DPPH radical activity was expressed with
IC50, defined as the concentration of the samples
needed to cause 50% scavenging of DPPH radical,
calculated by an equation generated from linear
regression.16 Vitamin C (ascorbic acid) and vitamin E
(tocopherol) were used as positive controls. For
ABTS assay, ABTS (7 mM) and potassium
persulphate (2.45 mM) were mixed in ratio 1:1 and
allowed to stand in the dark for 12-16 hrs to produce
stock solution of ABTS radical cation (ABTS+). This
solution was further diluted with methanol to attain
absorbance of 0.600-0.800 at 734 nm. The
ABTS+ working solution (3 ml) and 30 μl of blank,

× 100

standard or sample were mixed and the absorbance
was measured at 734 nm after 6 min using a
spectrophotometer. The blank was run with
methanol. A standard curve was prepared using
Trolox solution (0.3-1.5 mM).17
Determination of phenolics and flavonoid
contents. Both total phenolics and flavonoid contents
were
determined
using
calibrated
visible
spectrophotometer. Phenolics were read at 750 nm
after reaction of samples with Folin-Ciocalteau
reagent.18 Total phenolic contents were calculated as
gram gallic acid equivalent/100 gram of dry samples.
For flavonoid contents, the samples were reacted
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with aluminum chloride and measured at 512 nm.19
Total flavonoid contents of extract and fractions were
expressed as gram of rutin equivalent/100 gram dry
material.
Data analysis. All data of antiradicals and its
related data were analyzed in triplicate and expressed
as mean ± standard deviation using Excel (Microsoft
Inc., USA).
RESULTS AND DISCUSSION
Among antioxidant assays, the use of reactive
radicals scavenged by active compounds is the most
popular methods reported by some authors. Two
radicals are typically used, namely 2,2’-diphenyl-1picrilhydrazil (DPPH) radical and 2,2′-azinobis(3ethylbenzo thiazoline-6-sulphonic acid) diammonium
salt cation radical (ABTS+). Any compounds capable
of scavenging both radicals could be taken into
account as antioxidant. The main requirement of
samples to be active as radical scavengers is the
capability to give hydrogen radicals into DPPH or
ABTS. Typical compounds that meet this
requirement are phenolics and flavonoids. The
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reduction of colour intensity of both radicals due to
addition of evaluated samples indicated that studied
samples can act as radical scavengers.20 Figure 1
compiled IC50 values of extract and fractions of
rambutan seed using DPPH assay. The lower the
IC50, the higher the antiradical activities. EA fraction
has the lowest IC50 indicating that it was the most
active antiradicals in DPPH assay. However, the
antiradical activities of studied extracts and fractions
were lower than those of vitamin C with IC50 of 3.70
± 0.05 µg/ml and vitamin E with IC50 of 2.65 ± 0.04
µg/ml.
The antiradical activity of samples using ABTS
radical was expressed as Trolox equivalent as in
figure 2. Among the evaluated samples, ethyl acetate
fraction exhibited the highest Trolox equivalent with
value of 729 M compared with other extract and
fractions. This indicated that EA fraction had highest
antiradical activities compared with others. In order
to isolate the active compound responsible for
antiradical activities, EA fraction was subjected to
further fractionation.

Figure 1. The IC50 values of methanolic extract and its fractions of Rambutan peel using DPPH radical assay.
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Figure 2. The antiradical activities of methanolic extract and its fractions using ABTS radical, as expressed with Trolox equivalent.

Figure 3. The correlation between gallic acid concentration (x-axis) and its absorbance after reaction with Folin Ciocalteau reagent.

Phenolics and flavonoids are believed to be
responsible for antiradical activities due to its
capability to donate hydrogen radicals into ABTS and
DPP radicals. As a consequence, antioxidant
activities from natural sources are correlated with the
total phenolics and flavonoids contents. Figure 3
revealed the calibration curve describing the
relationship between gallic acid concentration, used
as phenolics standard (x-axis) and its absorbances
due to reaction between gallic acid and Folin

Ciocalteau reagent (y-axis). The coefficient of
determination was 0.9918 indicating that the linear
regression equation was acceptable for predicting
phenolic contents. The phenolic contents were
expressed as gallic acid equivalent (GAE) in 100 g
samples of extract and fractions.
The phenolic contents of methanolic extract and
its fractions are shown in figure 4. EA fraction
exhibited the highest phenolics content (0.072%
GAE), compared to others. This result was in
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agrement with antiradical activities, in which EA
revealed the highest antiradical activity. This
supported the correlation between phenolics contents
and antiradical activities either with DPPH or ABTS
radicals.
Figure 5 revealed the correlation between
phenolics contents and antiradical activities using
DPPH (A) and ABTS (B). The linear regression
equation obtained for the correlation between total
phenolic content (TPC) (x-axis) with IC50 values (yaxis) has R2of 0.69576, which showed that 69.58% of
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DPPH radical scavenging activities were from
contribution of phenolic compounds and the other
contribution come from other compounds, indicating
moderate correlation between IC50 values and TPC.20
The higher R2 value was obtained for the relationship
between TPC and antiradical activities using ABTS
radicals, i.e. 0.81828. This indicated that phenolic
compounds present in rambutan peel were more
active toward ABTS radical than DPPH radicals,
however, the individual phenolics responsible for
these activities have not been reported yet.

Figure 4. The phenolics content of methanolic extract and its fractions of Rambutan seed, expressed as % wt/wt gallic acid equivalent.

Figure 5. The correlation between phenolic content and antiradical activities of methanolic extract of rambutan seed and its fractions using
DPPH (A) and ABTS (B).

Figure 6A showed the relationship between rutin
concentration, used as flavonoid standard (x-axis)
and its absorbances due to reaction with AlCl3
followed with NaOH. The R2 was found to be 0.9947
indicating the linear regression equation was
acceptable for predicting flavonoid contents. EA

fraction also had the highest flavonoid contents, i.e.
4.98% wt/wt rutin equivalent (RE), among extract
and fractions evaluated, therefore it is interesting to
correlate between flavonoid contents and radical
activities.
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Figure 7 revealed the correlation between the
total flavonoid content (TFC) (x-axis) and antiradical
activities, using DPPH radicals (A) and ABTS
radicals (B). Using DPPH radicals, R2 found was
0.47326, indicating that 47.33% of DPPH radical
scavenging activity came from the contribution of

flavonoid content. Using ABTS radicals, the
correlation between TFC and Trolox equivalent had
R2 of 0.46736, which showed that 46.74% of ABTS
radical scavenging was from the contribution of
flavonoid compounds.

B

Figure 6. The correlation between rutin concentration (x-axis) and its absorbance (A) and the flavonoid contents of methanolic extract of
Rambutan seed and its fractions, expressed as % wt/wt rutin equivalent.

Scavenging assay of Extract and Fractions of Rambutan

151

Figure 7. The correlation between flavonoid content and antiradical activities of methanolic extract of rambutan seed and its fractions using
DPPH (A) and ABTS (B).

CONCLUSION
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