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This study aimed to compare the antioxidant content and antioxidant capacity of pulp and peel
of two varieties of pomelo fruit (Tambun White and Tambun Pink). Antioxidants including
total phenolic content, total flavonoid content and ascorbic acid content were determined using
Folin-Ciocalteu reagent assay, aluminium chloride colorimetric assay and AOAC method,
respectively. Antioxidant capacity of pomelo pulp and peel was measured using ferric reducing
antioxidant potential and trolox equivalent antioxidant capacity assays. The peels of both
pomelo fruits had higher antioxidant content and capacity than their pulps. Moreover, the white
variety of pomelo had higher antioxidant content and capacity compared to the pink counterpart.
Trolox equivalent antioxidant capacity of the samples was positively high correlated with total
phenolic content (r = 0.978) and total flavonoid content (r = 0.959), except for ascorbic acid.
Therefore, pomelo peel from white variety possessed higher antioxidant properties and it is
potentially rich sources of natural antioxidants.
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Introduction
Antioxidants are substances that known to delay or
inhibit oxidation (Halliwell, 1995). Plant component
especially fruit has antioxidant components that
are able to reduce oxidative stress (Agudo et al.,
2007). Fruits are also important sources of vitamins,
minerals and other kinds of phytochemicals.
Bioactive compounds in fruit that having antioxidant
properties are carotenoids, polyphenols, anthocyanins
and vitamins (Dillard and German, 2000; Ness and
Powles, 1997).
The cultivation of tropical fruits has bloomed
since past few years back due to the attractive
sensorial properties and antioxidants content of these
fruits. Antioxidants in tropical fruits are including
polyphenols, carotenoids, and vitamins that impart
health benefits beyond basic nutrition (Yahia, 2010).
Several tropical fruits such as ciku, guava, star fruit
and salak are native to Southeast Asia and these fruits
have high antioxidant activity (Leong and Shui,
2002). Beside these fruits, pomelo also has high
antioxidants (Isabelle et al., 2010).
Pomelo [Citrus grandis (L.) Osbeck] is one of the
tropical fruit which native to Southeast Asia (Morton,
1987). In Malaysia, the fruit is called as limau abong,
limau betawi, limau bali, limau besar, limau bol,
limau jambua or Bali lemon. It is a large citrus fruit
with a common name of pomelo or shaddock that
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belongs to the family of Rutaceae (Morton, 1987;
Scora, 1975). The fruit is widely grown in the states
of Johor, Perak, Kedah, Melaka and Kelantan. There
are few popular varieties of pomelo in Malaysia
which known as Tambun (White or Pink), Shatian
and Melomas. Tambun White pomelo is the most
popular type due to its juiciness, sweetness and
delicious taste.
Thai pomelo has been reported to contain
high flavonoids as compared to other Thai fruits
(Kongkachuichai et al., 2010). Methanolic extracts
of pomelo (C. grandis) from Taiwan are potential
antioxidants (Wu et al., 2011). Pomelo peel has also
been traditionally used for beauty purposes. The peel
of citrus fruit contained higher amount of antioxidant
as compared to its pulp as the peel is to protect the
antioxidants in the fruit from oxidation. Hence, it
is recommended to consume fruit together with its
peel rather than the flesh alone (Guo et al., 2003;
Abeysinghe et al., 2007).
Excluding C. grandis (pomelo), some of the
other citrus fruits had been determined for their
phenolics content and antioxidant activities (Ghafar
et al., 2010). White and pink varieties of Malaysian
pomelo might also have variation in total phenolics
and ascorbic acid contents due to different in the
color of pomelo pulp. Therefore, this study aims to
determine the antioxidant properties of pomelo fruit,
including its peel. Two different varieties of pomelo
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were compared for their phenolics content, ascorbic
acid content and antioxidant capacity.
Materials and Methods
Sampling
In this study, two varieties of pomelo, Tambun
White and Tambun Pink at commercial maturity
stage were purchased from a pomelo farm located in
Tambun, Perak, Malaysia. The fruit were randomly
selected from the harvested fruit’s bin as the farmer
already harvested the fruit according to their
schedule. All pomelo fruits were packed in paper bag
and transported to laboratory on the same day in an
ice-packed box (4oC).
Reagent and standards
Methanol was purchased from (Fisher Scientific,
UK), while sodium acetate trihydrate, ferric
trichloride hexahydrate (FeCl3∙6H2O), ferrous
sulphate (FeSO4∙7H2O) and hydrochloride acid (HCl)
were purchased from Merck (Darmstadt, Germany).
Sodium carbonate (Na2CO3), sodium nitrite, sodium
hydroxide (NaOH), potassium persulphate, aluminum
chloride hexahydrate (AlCl3∙6H2O), metaphosphoric
acid, 2, 6-dichlorophenol-indophenol (DCPIP),
ABTS salt, trolox, 2,4,6-tripyridyl-1,3,5-s-triazine
(TPTZ), gallic acid, quercetin and Folin-Ciocalteau
reagent were purchased from Sigma Chemical Co
(St. Louis, MO, USA).
Preparation of samples
Upon arrival at research laboratory, all fruits
were washed under running tap water to remove dirt
and air dried. Pomelo peel and pulp were separated
manually with a sharp knife and cut into small pieces
with all seeds removed. The pieces of peel and pulp
were freeze-dried in a freeze dryer (Virtis, New
York, USA). The freeze dried samples were ground
into powder using a laboratory-scale grinder, sieved
and stored at –20°C before further analysis. Sample
preparation was performed in ambient temperature
(25°C) without white light turn on.
Extraction of sample
The samples were extracted based on a method
described by Chew et al. (2011) with slight
modifications. Briefly, ground sample (1 g) was
weighed and added with 20 ml of 80% methanol (v/v).
The mixture was placed in a conical flask wrapped
with an aluminum foil and shaken at 200 rpm at
30°C for 3 h on an orbital shaker (Unimax 1010,
Heidolph, Germany). The extract was then filtered
through a filter paper (Whatman No. 1) to obtain

a clear solution. This step was repeated twice. The
filtrate was used for determination of total phenolics,
ascorbic acid and antioxidant capacity.
Determination of moisture content
Moisture content of sample was determined using
direct drying method. Sample was homogenized in a
blender and mixed thoroughly. An empty aluminum
dish together with its cover was dried in an oven at
105°C for 3 h. The dish was cooled in a desiccator
and weighed. Then 10 g of homogenized sample was
weighed and put into the dish and dried in an oven
(105°C) for overnight. The difference between initial
weight and constant weight after drying was taken as
moisture lost. All samples were analyzed in triplicate
and the result was expressed percentage of moisture
in the sample.
Determination of total phenolic content
Total phenolic content (TPC) of the sample was
determined by Folin-Ciocalteau assay, which was
based on a method of Singleton and Rossi (1965) with
modification by Ikram et al. (2009). Briefly, an aliquot
(0.2 ml) of diluted extract was mixed with 1.5 ml of
10-fold diluted Folin-Ciocalteau reagent. The mixture
was allowed to stand at room temperature for 5 min.
Then, 1.5 ml of 6% sodium carbonate solution was
added into the mixture. The mixture was homogenized
and allowed to stand at room temperature for 90 min.
The absorbance of the reacting mixture was measured
at 725 nm against a blank using a spectrophotometer.
All samples were analyzed in triplicate. A standard
curve for quantification was plotted using gallic acid
(0–0.2 mg/ml) and the results were expressed as mg
gallic acid equivalent (GAE) per 100 g fresh weight
(FW).
Determination of total flavonoid content
Total flavonoid content TFC of sample was
determined based on aluminum chloride colorimetric
assay as described by Liu et al. (2008). A known
volume of diluted extract (2 ml) was mixed with
0.2 ml of 0.5% sodium nitrate and incubated for 5
min. Then, 0.2 ml of 10% aluminum chloride was
added to the mixture and mixed well. After 6 min,
2 ml of 1M sodium hydroxide was added to the
mixture. The mixture was made up to 5 ml with 80%
methanol and stirred thoroughly. The absorbance of
the mixture was measured at 510 nm versus blank
using a spectrophotometer. Quercetin (0–0.2 mg/ml)
was used to plot a calibration curve for quantification.
The results of total flavonoids content were expressed
as mg quercetin equivalents (QE) per 100 g FW
(Chew et al., 2011). All the samples was analyzed in
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triplicate.
Determination of ascorbic acid content
The AOAC (Association of Official analytical
Chemist) method (AOAC, 1991) was used in
determination of ascorbic acid content in the sample.
Briefly, 100 g of sample was mixed with 100 ml of
6% metaphosphoric acid and make up to 250 ml with
6% metaphosphoric acid. Then, 10 ml of the diluted
sample was added and made up to 100 ml with 3%
metaphosphoric acid. The diluted suspension was
filtrated and 10 ml aliquot of the filtrate was pipetted
into small conical flask. The filtrate was titrated
immediately with a standard solution of DCPIP to a
faint pink end which persists for 15 s. All samples
were analyzed in triplicate.
Determination of ferric reducing antioxidant power
(FRAP)
Ferric reducing antioxidant power (FRAP) assay
was performed according to a method described by
Benzie and Strain (1996). The FRAP reagent was
consisted of 300 mM acetate buffer (pH 3.6), 10 mM
TPTZ in 40 mM HCl, and 20 mM FeCl3∙6H2O. The
FRAP reagent was prepared by mixing the acetate
buffer, TPTZ solution, and FeCl3∙6H2O solution in
proportion of 10:1:1 (v/v/v). Briefly, an aliquot of
appropriately diluted sample (50 ml) was mixed with
3 ml of freshly prepared FRAP reagent and mixed
thoroughly. The reaction mixture was incubated at
37°C for 30 min. Absorbance of the mixture was
measured at 593 nm versus blank. Ferrous sulphate
(0–1000 mM) was used to plot a calibration curve
for quantification, and the results were expressed as
mmol Fe2+ per 100 g FW. All samples were analyzed
in triplicate.
Determination of trolox equivalent antioxidant
capacity
Trolox equivalent antioxidant capacity (TEAC)
assay that based on a method of Re et al. (1999) was
used to measure the TEAC value of pomelo sample
(Chew et al., 2011). Briefly, ABTS salt was dissolved
in water to a concentration of 7 mM. ABTS radical
cation (ABTS•+) was produced by reacting ABTS
solution with 2.45 mM potassium persulphate (final
concentration). The reaction mixture was allowed to
stand at room temperature in the dark for 12–16 h
before used. ABTS•+ solution (1 ml) was diluted with
60 ml of 70% ethanol to an absorbance of 0.70 ±
0.02 at 734 nm. An aliquot (0.1 ml) of appropriately
diluted sample was mixed with 10 ml of diluted
ABTS•+ solution and mixed thoroughly. After 6 min,
absorbance of the reaction mixture was measured at
734 nm versus blank. Trolox (0–2000 nM) was used
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to construct a standard curve for quantification and
the results were expressed as mmol trolox equivalent
(TE) per 100 g FW. All samples were analyzed in
triplicate.
Statistical analysis
Data was reported as mean ± standard deviation
of triplicate determination. The SPSS Statistics
for Windows version 19.0 was used to analyze the
data. Analysis of variance (ANOVA) coupled with
LSD test was conducted to identify the significant
difference between samples (p < 0.05). Meanwhile,
Pearson correlation test was conducted to determine
the correlations between antioxidant content and
antioxidant activity of the pulp and peel of Tambun
White and Pink Pomelo.
Results and Discussion
Moisture content
In this study, moisture content was determined to
obtain percentages of water in pomelo pulp and peel.
Among the samples studied, Tambun White pulp had
the highest moisture (90.46 ± 0.09%) followed by
Tambun Pink pulp (90.04 ± 0.06%), Tambun Pink
peel (82.69 ± 0.08%) and Tambun White peel (79.63
± 0.02%). By comparing water contents of peels and
pulps for both pomelo varieties, the peels contained
about 10 % lesser moisture content than the pulps.
Previous study on fruits commonly consumed in
Thailand found that moisture contents of four different
types of pomelo pulp (87.5% to 88.9%) were closer
to the values found in this study (Kongkachuichai et
al., 2010).
Total phenolic content
Result shows that TPC of pomelo pulp and peel
were in the range of 61.72 – 406.65 mg GAE/100
g FW (Table 1). The result also indicated that both
varieties of pomelo peels exhibited almost 5-fold
higher in total TPC as compared to the pulps. Besides
that, Tambun White pomelo showed higher TPC
compared to Tambun Pink pomelo for both peels and
pulps.
TPC determined using Folin-Ciocalteu method
relies on electron transfer reaction. According to Prior
et al. (2005), Folin-Ciocalteu reagent can be reduced
by the non phenolic substances such as ascorbic
acid, fructose and sucrose. However, this method
is acceptable if the analysis steps are following the
original method (Singleton and Rossi, 1965) and
gallic acid should be used as the reference standard.
Nonetheless, many previous studies have used this
method in determining total phenolic content; hence
the results can be compared with other available
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Table 1. Antioxidant properties of pomelo pulp and peel
Type of
pomelo

Part of
Pomelo

TPC
(mg GAE)

TFC
(mg QE)

Tambun

Peel
Pulp

406.65±1.85a
70.56±1.34c

356.95±2.49a
13.06±1.31c

10.66±1.42a
41.21±1.43c

1.01±0.08a,b
0.6±0.06c

1.49±0.02a
0.42±0.04c

Peel
Pulp

300.56±3.39b
61.72±2.48d

228.86±9.0b
13.2±0.51c

7.42±0.00b
33.77±1.43d

0.65±0.01a
0.51±0.06b,c

1.14±0.04b
0.3±0.01d

White
Tambun
Pink

AA
FRAP
TEAC
(mg ascorbic acid) [mmol Fe (II)] (mmol TE)

Values are expressed as mean ± standard deviation of triplicate measurement per
100 g fresh weight.
Values with different letters are significantly different at p < 0.05.
TPC, total phenolic content; TFC, total flavonoid content, AA, ascorbic acid;
GAE, gallic acid equivalent, TE, trolox equivalent.

Table 2. Pearson correlation analysis of pomelo pulp and
peel
Total phenolic content
Total flavonoid content
Ascorbic acid content

Correlations were significant at the 0.01 level (2-tailed).
Correlations were significant at the 0.05 level (2-tailed).

**
*

FRAP
–0.574
–0.578*
0.792**

TEAC
0.978**
0.959**
–0.868**

data.
Pomelo pulp of six Taiwanese varieties had TPC
ranged from 4.50 to 9.99 mg GAE/g dry weight (DW)
(Wu et al., 2011). Our finding showed that Malaysian
pomelo pulps had TPC (6.2 and 7.39 mg GAE/g DW)
within the range as determined in these Taiwanese
varieties. Besides, Thai’s pomelo had similar TPC
as compared to Malaysian pomelo (Isabelle et al.,
2010).
TPC in the peels of Tambun White and Tambun
Pink pomelo (4.07 mg GAE/g FW and 3.01 mg
GAE/g FW, respectively) were comparable with the
values reported in Mauritian pomelo of four varieties
(3.0–5.5 mg GAE/g FW) (Ramful et al., 2010). Wu
et al. (2011) also reported that white pulp pomelo had
the highest TPC (9.99 mg GAE/g DW) compared to
pink pulp pomelo (4.5 mg GAE/g DW). Besides,
Gorinstein et al. (2001) reported total phenolics in
the peels of lemon, oranges and grapefruits were
significantly higher than the pulps. Moreover,
Bocco et al. (1998) indicated that fruit’s peels are an
important source of phenolics.
Generally, TPC of the studied samples were
higher than the TPC determined by some of the
previous studies. This is because phenolics are usually
susceptible to different factors like acidic solution
and high temperature during the extraction process.
Drying of plant material at temperatures below 50°C
has also yielded highest amount of TPC (JulkunenTiitto, 1985).
Total flavonoid content
Result shows that highest TFC was found in the
peel of Tambun White (356.95 mg QE/100 g FW),
followed by the peel of Tambun Pink (228.86 mg
QE/100 g FW). Meanwhile, the lowest TFC was
determined in both Tambun White and Tambun Pink
pomelo pulps at 13.06 and 13.2 mg QE/100 g FW,

respectively (Table 1). In comparison to previous
study, Ramful et al. (2011) reported four different
types of pomelo pulp had TFC ranged from <0.4 to
0.97 mg QE/g FW, which the TFC were far higher
than the TFC determined in the studied pomelo pulp.
The study also found that different harvest time has
led to a variation in TFC, where the Rainking pomelo
(<0.4 mg QE/g FW) harvested in August was lower
than the pomelo harvested in (0.88 mg QE/g FW).
Therefore, different harvest time might affect the
flavonoids content in the pomelo.
Pomelo peels from Mauritian had TFC ranged
from 1.6 to 4.1 mg QE/g FW (Ramful et al., 2010),
which are within the range of TFC found in both of
the studied pomelo peels. Besides, the studied pomelo
peels had TFC higher than the peels of Jaffa sweeties
(a grapefruit hybrid) and white grapefruits (0.93 and
0.74 mg QE/g FW, respectively) (Gorinstein et al.,
2004). The relatively higher yield of flavonoids in
pomelo fruit could be due to differences in variety
and intense sunlight conditions (a characteristic
feature of tropical fruits), where both of the factors
can induce accumulation of flavonoids in the fruit (Li
et al., 1993).
An interesting review has highlighted the
relationships between antioxidant activities and
structures of flavonoid subclasses in citrus extracts.
Scientific evidence suggests that glycosylation,
O-methylation, and O-glycosylation may greatly
influence the antioxidant potency of citrus flavonoids
(Di Majo et al., 2005). Besides, antioxidant activity
decreases with glycosylation, but it is enhanced with
hydroxylation and presence of C2–C3 double bond
in conjugation with a 4-oxo function, whilst presence
flavonoids in flavedo extracts may significantly the
antioxidant activity of fruit’s peel (Rice-Evans et al.,
1996).
Ascorbic acid content
Ascorbic acid contents in pomelo sample
were ranged from 7.42 to 41.21 mg ascorbic acid
equivent/100 g FW, where Tambun White pulp >
Tambun Pink pulp > Tambun White peel > Tambun
Pink peel (Table 1). The results have shown that
ascorbic acid content in the pulps of both pomelo
varieties were significant higher (p < 0.05) than the
peels.
These findings are consistent with the values of
ascorbic acid found in nutrient composition tables
of Malaysians Foods which stated that ascorbic acid
content of edible portion of pomelo was 44.8 mg/100
g FW (Tee et al., 1997). On the other hand, Ramful et
al. (2010) found that ascorbic acid content of flavedo
extracts of Mauritius pomelo (147.5 mg/100 g FW)
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was ~15× richer than the studied pomelo peel.
Ascorbic acid contents in the samples were
determined based on titration method as this is a
simple and rapid method to determine vitamin C
content (Loeffler and Pointing, 1942). This is crude
estimation of vitamin C content in pomelo fruits. A
wide variation of ascorbic acid content is commonly
determined in fruits, especially different variety of
citrus fruits (Lee and Kader, 2000). The wide variation
of ascorbic acid content determined in this fruit may
be due to climate conditions, cultural practices,
stages of maturity during harvesting and harvesting
method. Duration of sample storage is another factor
of ascorbic acid degradation. Comparing between
two different locations, an example for grapefruit
grown in coastal area was generally contained more
vitamin C than the fruit grown in the dessert areas of
California and Arizona (Lee and Kader, 2000). Any
mechanical injuries (bruising, surface abrasions and
cuts) during harvesting may also accelerate vitamin
C degradation (Mondy and Leja, 1986).
Ferric reducing antioxidant power
FRAP values of pomelo samples were ranged
from 0.51 to 1.01 mmol Fe (II)/100 g FW (Table
1). FRAP values of the pulps of Tambun White and
Tambun Pink pomelo were significantly higher (p <
0.05) than the peels of both pomelo varieties. Among
the pomelo samples, the highest FRAP value (1.01
mmol Fe (II)/100 g FW) of Tambun White peel
indicating higher reducing properties found in the
extract compared to other sample extracts.
The FRAP values of Tambun White and Tambun
Pink pulps were 0.6 and 0.51 mmol Fe (II)/100 g
FW, respectively. The result is consistent with FRAP
value of pomelo (0.633 mmol Fe (II)/100 g FW) from
China (Fu et al., 2011), but the FRAP values in the
studied samples were higher than the FRAP value in
pomelo pulp extract (0.39 mmol Fe (II)/100 g FW)
as determined by Guo et al. (2003). On the other
hand, the FRAP values of the peels of both pomelo
varieties (1.01 and 0.65 mmol Fe (II)/100 g FW for
Tambun White and Tambun Pink, respectively) were
lower than the FRAP value of pomelo peel extract
(1.84 mmol Fe (II)/100 g FW) determined by Guo et
al., (2003).
FRAP assay is typically used to measure total
reducing capability of plant using antioxidants in a
sample as reductants in a redox-linked colorimetric
reaction. In other words, this assay is based on
the ability of antioxidant to reduce ferric (III)
ions to ferrous (II) ions (Benzie and Strain, 1996).
FRAP assay is also sensitive to temperature, pH
and oxidation. Although the reaction occurs for
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quantification of possible antioxidants is rapid, but
the preparation need extra caution in order to obtain
desirable result. This assay is commonly used because
it is relatively simple and easy to be standardized
(Prior et al., 2005).
Trolox equivalent antioxidant capacity
As shown in Table 1, Tambun White peel had
the highest antioxidant activity (1.49 mmol TE/100
g FW), followed by Tambun Pink peel (1.14 mmol
TE/100 g FW) and Tambun White pulp (0.42 mmol
TE/100 g FW). The lowest TEAC value was found
in Tambun Pink pulp (0.3 mmol TE/100 g FW).
TEAC values of the peels of both pomelo varieties
were higher than the pulps. The TEAC value of pulp
and peel of Tambun White pomelo were higher than
Tambun Pink. Similar trend was also found for TPC,
ascorbic acid content and FRAP valeues, but not for
TFC.
Previous study reported that TEAC value of
pomelo pulp was 0.31 mmol TE/100 g FW, which
is similar to TE value determined in the pulp of
Tambun Pink pomelo (Fu et al., 2011). TE values of
the studied pomelo peels were also compared with
the TE values of Thai’s pomelo peels (0.46–2.1 mmol
TE/100 g FW) (Contreras-Calderon et al., 2011).
Besides, TE values of the peel extracts of C. sulcata
(Wang et al., 2011) were lower than the peel extracts
of the studied fruit.
TEAC assay has been used to determine the
antioxidant activity in extracts of fruits. This assay
measures the antioxidant ability of antioxidants
in fruit to scavenge ABTS radical. The ABTS•+
which generated using potassium persulfate are an
excellent tool for determining antioxidant activity of
hydrogen-donating antioxidants and chain-breaking
antioxidants (Re et al., 1999). ABTS•+ assay can also
be used to measure antioxidant activity of a broad
range of substances.
Correlation between antioxidants and antioxidant
capacity
Correlations between antioxidants (TPC, TFC and
ascorbic acid) and antioxidant activities that analyzed
using Pearson correlation analysis are tabulated in
Table 2. There were significant correlations between
FRAP values and antioxidants such as TFC and
ascorbic acid. However no significant correlation was
observed between FRAP values and TPC. Moderate
high and negative correlation were found between
FRAP values and TFC (r = –0.578). This indicates
that flavonoids in pomelo samples may not the
main bioactive compounds with potential reducing
ability. Meanwhile, high and positive correlation was
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observed between FRAP value and ascorbic acid (r =
0.792) implying that ascorbic acid has contributed to
activity that tested using FRAP reagent.
A review article has stated that FRAP assay is
poorly correlated to many other antioxidant analysed
(Prior et al., 2005). This observation is also consistent
with a finding by Ramful et al. (2011) that TFC in
fruits extract was poorly correlated with FRAP values
(r = 0.10). Conversely, phenolics content was strongly
correlated with antioxidant activity assessed by FRAP
assay (Ramful et al., 2010; Fu et al., 2011).
As for ascorbic acid, previous studies have
found no correlation between ascorbic acid contents
and antioxidant activities of fruit extracts (Wang
et al., 1996; Zhang and Fang, 1990). On the other
hand, ascorbic acid was the main contributor to
antioxidant activity determined by FRAP assay
(Abeysinghe et al., 2007). A study on pomelo extract
has demonstrated that more than 80% of the FRAP
values was contributed by ascorbic acid (Guo et al.,
2003). From the same study, other fruits such as
apple, pomegranate and grape had contributed less
than 20%. Thus the correlation between FRAP value
and ascorbic acid found in fruit is varied.
In this study, Pearson correlation analysis also
shows that there were significant correlations between
TE values and antioxidants of TPC, TFC and ascorbic
acid. Result shows that the TE values were highly
and positively correlated with TPC and TFC (r =
0.978 and r = 0.959, respectively), which explaining
the TE values were greatly influenced by phenolics
and flavonoids contents in pomelo fruit. Meanwhile,
TE values were high and negatively correlated with
ascorbic acid content (r = –0.868) implying the TE
values were not affected by the presence of ascorbic
acid.
Ramful et al. (2010) reported that for Mauritian
citrus fruit extracts, a high correlation was found
between TPC and antioxidant capacity as determined
by TEAC assay (r = 0.920). However, TFC was
moderately high correlated with TE values (r = 0.43)
(Ramful et al., 2011). Besides that, Luximon-Ramma
et al. (2003) have reported negative correlation
between TEAC assay and vitamin C content in
Mauritian exotic fruits. In contrast, ascorbic acid
contents in citrus fruits and commercial orange juices
were significantly contributed to the antioxidant
activity (Sánchez-Moreno et al., 2003)
Antioxidant capacity may not always strongly
correlate with phenolic compounds. This is due to
the correlation between TE values and antioxidants is
depending on the types of fruit (Chang et al., 2000).
Obviosuly, the hydrophilic phase of the extract can
greatly influence the TE value, while the hydrophobic

contribution was much lower (Scalzo et al., 2005).
Conclusion
Tambun White pomelo is a potential functional
food as it contained the highest antioxidants and
antioxidant capacity compared to Tambun Pink
pomelo. The antioxidant capacity determined in
the pomelo fruit are not solely due to the phenolic
compounds, but also contributed by ascorbic acid
in the fruit. Data obtained from this study have
provided a rough estimation of antioxidants content
and antioxidant capacity in the pulp and peel of
pomelo from two Tambun’s varieties. Therefore,
Tambun pomelo is one of the nutritious fruits with
high antioxidant content.
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