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Abstract: Problem statement: Dragon fruit or pitahayaHylocereus undatus), is believed to be a
healthy source of vitamins, fiber and antioxidamtspecially the red-fleshed varieties which contain
lycopene Approach:Compared to green kiwi fruidctinidia deliciosa), which already known contain
high antioxidant activityResults: The antioxidant capacity dflylocereus undatus (H. undatus) and
Actinidia deliciosa (A. deliciosa) in three different solvent extraction; ethanokthanol and aqueous,
was estimated by DPPH free radical scavenging a3seyinhibition of free radical b#. deliciosa is
almost 90% compared witH. undatus which only 60-10% in different solvents. Additidiya their
total phenolic contents were analyzed by folin-elteau method. The result showed thatleliciosa
(533.70 mg [* in ethanol, 460.87 mgLin methanol and 420.652 mg'Lin distilled water) seemed
to be better sources of antioxidant compounds Hheimdatus (179.35 mg [* in ethanol, 160.87 mg
L™ in methanol and 157.61 in distilled watefonclusion: When compared between the three
different solvent, extract in ethanol shown the triaghly antioxidant content followed by methanol
and water. The experiment showed the potential rafyah fruit and kiwi extracts high rich in
antioxidant which can scavenge free radical in hutmady. Further study on isolation of individual
antioxidant in both extracts can be providing fomenercialize the extracts in jus form.
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activity, Gallic Acid Equivalent (GAE), DPPH, LipiBoluble Antioxidants (LSAs)

INTRODUCTION dragon fruit varieties are high in antioxidantity,
as compared to the white dragon fruit varieties
Dragon fruit Hylocereus undatus), also known (Charles, 2006).
locally as pitahaya fruit, is grown commercially in The fruit is believed to be a healthy source of
many farm in Malaysia. The plant climb on everythin vitamins, fiber and antioxidants, especially thel-re
from trees to brick walls using aerial roots anah ca fleshed varieties which contain lycopene. Reseasche
grow to about 20 ft high with ribbed stems, greed a paye concluded that the red dragon fruit variesies
growing spinier with age. The fruits vary in sizBlor  pigh in antioxidant activity, as compared to theitah
and flavor depending on the variety. There are tWOdragon fruit varieties (Charles, 2006). The dragoit
identified type of fruit, the red dragon fruit amchite fl bl 15 ’d d the 1d
dragon fruit. It is rich in ascorbic acid (vitami), at owers bloom once every ays, around the lst an
' 15th days of the lunar calendar. These huge, Hahuti

levels far higher than most imported and localtfrui qf f ith di |
The fruit, especially the red-fleshed varieties tagn ~ a"d fragrant flowers with diameter up to 30 cm only

fair amount of lycopene. Some vitamin B such agbloom for one precious night, thus earning for them
thiamin (B1), riboflavin (B2), niacin and B3 aresal Name of the “night-blooming cactus”. The vitamins
found in the fruit. In addition, it also containsfair ~ found in dragon fruits are vitamins B1, B2, B3 a0d
amount of carotene, calcium and zinc (Lim and KhooOther nutrients include carotene, calcium and zinc
1990). Researchers have concluded that the reharles, 2006).
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Dragon fruit, as in many other fruits and Table 1: Dilution for gallic acid standards

vegetables, is also rich in antioxidants that help Final _ Volume stock Volume of
reduce the incidence of degenerative diseases asich Concentration (ppm) (1) & (uL)
arthritis, arteriosclerosis, cancer, heart disease’ 26 1%%%
inflammation and brain dysfunction. In addition, ;g 40 960
antioxidants were reported to retard ageingso 100 900
(Vaiserman, 2008; Grodsteiat al., 2003) besides 300 120 880
preventing or delaying oxidative damage of lipids,375 150 850

proteins and nucleic acids caused by reactive axyge2%9 200 800

species. These include reactive free radicals f|&ch
superoxide, hydroxyl, peroxyl, alkoxyl and non d$

Table 2: Sample solution dilution

. . Volume of Volume of
such as hydrogen peroxide and hypochlorous acithion factor sample (uL) solvent (uL)
They scavenge radicals by inhibiting initiation andg 100 800
breaking of chain reaction, suppressing formatién o010 200 900

free radicals by binding to the metal ions, redgcin

hydrogen peroxide and quenching superoxide angxtraction of soluble free phenolics in the samples:
singlet oxygen. Among the most abundant antioxslant after washing and cutting, equal amounts of eait fr
in fruits are polyphenols and ascorbic acid. Theyere pooled, mixed and homogenized under nitrogen i
polyphenols, most of wh|c_h are flavonoids, are enés high speed blender. A precisely weighed amoutiteof
mainly In ester ﬁ!”.d glycoside forms. .. ... homogenized sample (~1 g) was extracted with 4 L o
Actinidia deliciosa also known as green kiwi fruit water under agitation for 15 min at room temperatur

is a member oActinidiaceae family. It is a member of : ;
. S : centrifuged at 1000 rprior 10 min and the supernatant
the Magnoliophyta order of climbing woody vines. The collected. The extraction was repeated with 2 mL of

genusActinidia contains species with edible fruits. One |

of these,Actinidia deliciosa, widely known as kiwi Water and the two supernatants were combined. The

fruit, has become a major crop worldwidkctinidia ~ PulP residue was re-extracted by the addition ofil4

species were brought from China to Europe durireg thOf acetone under agitation for 15 min at room

second half of the 19th century and the early 20t€mperature, centrifuged at 1000 rfion 10 min and

century. Which are taken to New Zealand at thethe supernatant collected. The extraction was tedea

beginning of the 20th century, where selection ae@  With 2 mL of acetone and the two supernatants were

commercially interesting (Margarida and Lena, 2005)combined. All fruit extracts were adequately ditiiie

The first commercial plantings of kiwi fruit wereaale  the distilled water, ethanol and methanol at 5X 40X

in New Zealand in the early 1930s. This fruit ig get  dilution and stored in -20°C before analyzed in

planted in Malaysia commercially compared with duplicate for their antioxidant capacity.

dragon fruit and it was imported fruit from Austeal

The objective of the study is to determine the ItotaStandard preparation: A stock solution of gallic

antioxidant content and their oxidative activitias acid was prepared by dissolving 2.5 mg of galliclac

locally grown dragon fruit. For comparison, similar jn 1.0 mL of distilled water. The test tubes weabdled

analyses were carried out on kiwi fruit which areaccording to the concentration of the solution abred

imported fruit. as shown in Table 1. Standards of varying
MATERIAL SAND METHODS conc_entrations were prepared by dilution of theclsto

solution based on the Table 2.

Sample preparation: Distilled water, acetone (Merck), 1he sample extracts dfiylocereus undatus and
ethanol (Merck), methanol(Merck), gallic acid a® th Actinidia dehc!oaa were also diluted according to the
standard, follin-ciocalteu reagent, /s, DPPH (,0-  'able 2, making the final volume to be 100 pL using
diphenyl$-picrylhydrazyl) solution were used for free different solvent such as distilled water, ethaaoH
radical scavenging assay. The samples were exracténethanol.

using high speed blender and centrifuge machinenTh L )

ThermoSpectronic, spectrophotometer. About100 pL of sample extract were pipetted into a
Red pitahaya fruitHylocereus undatus) was obtain clean test tube and 0.2 mL of follin-ciocalteau
from local farmer at Mantin, Negeri Sembilan and th reagent, 2.0 mL of distilled water and 1.0 mL of
green kiwi fruit @ctinidia deliciosa) which is imported Na,CO; added. The mixture was vortexed to ensure
fruit from Australia was obtain from local hyperrkat  thorough mixing and then left to incubate for 2th a
(TESCO, Shah Alam). room temperature. At the end of the incubationqakri
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the sample solutions were measured for absorbance @alculation and analysis: The total phenolic contents
wavelength of 765 nm using Genesys20were expressed in gallic acid equivalents (mg @ 1
ThermoSpectronic, spectrophotometer (Ng and Chocgram fresh fruit). The gallic acid standard lines e
2010). A calibration curve with gallic acid standar equation y = 0.0023x(R* = 0.955), where yis
solutions was plotted. The phenolic acid content ofbsorbance at 765 nm andsxconcentration of gallic

sample extracts was expressed as Gallic Acidcid in mg |_:1-
Equivalent (GAE). According to Adeseguret al. (2007), the total

content of phenolic compounds in the extract inliGal

Free radical scavenging assay: The antioxidant Acid Equivalents (GAE) was calculated by the
activity of all extracts was evaluated with DPPH following formula:

scavenging assay. This method is rapid, sensitive,

reproducible and require simple conventional c:v

laboratory equipment. They were selected for their M

different characteristics. In fact, the DPPH test i

particularly suitable for the evaluation of antidant Where:

activity of crude extracts. T = Total content of phenolic compounds, milligram
A stock DPPH solution was prepared by weighing per gram fruit extract, in GAE
out 0.000125 mg of DPPH and dissolving it in 500 mLC = The concentration of gallic acid establishexirfr

of 100% Methanol. This was also stored in an alwmin the calibration curve, milligram per milliliter
foil-wrapped glass bottle. The DPPH solutions werey The volume of extract, milliliter
stored in the refrigerator. Gallic acid standardswa M The weight of fruit extract, gram
prepared at the concentration of 100 mg. LThe ) )
Hylocereus undatus in distilled water sample solution ‘However according to Linet al. (2006) the free
was prepared at concentration of 100 ppm by pigetinrad'ca| scavenging activity _of the fruit extractasw _
634.48 pL of sample into an eppendorf tube andneasured b_y the decreasg in absorbance of methanoli
diluting it with 365.52 pL of distilled water, ethal ~2PPH solution at 517 nm in the presence of theaektr
sample solution was prepared at concentrasion 1he antioxidantactivity was expressed as:
100 ppm by pipeting 557.58 pL of sample into ang,
eppendorf tube and diluting it with 442.42 pL of
ethanol and methanol sample solution was prepared where, A is absorbance. The ‘A controfalue is
concentration of 100 ppm by pipeting 621.62 pL ofreferred to as that of the “control”, that is, ihet
sample into an eppendorf tube and diluting it withabsence of any sample, such as may be used toroonfi
378.38 pL of methanol. Théctinidia deliciosa in  the stability of the measuring system. It is also
distilled water sample solution was prepared apresumed_ that the total concentration of DPPH [ﬂ ke
concentration of 100 ppm by pipeting 237.73 pL ofconstant in the measurement sequefesample’ is
sample into an eppendorf tube and diluting it withthe value for added sample concentration. Thisevafu
762.27 uL of distilled water, ethanol was prepased A Sample’ should be that in the cuvette (or other
100 ppm by pipetting 187.37 uL of sample into anMXing vessel) in the absence of any DPPH and shoul
eppendorf tube and diluting it with 812.63 pL of take.mto account the dilution of. the original saenp
ethanol and methanol sample solution was prepdred golutmn by the added DPPH solution.
concentr_ation of 100 ppm by pipeting _215.98_uL _of RESULTS
sample into an eppendorf tube and diluting it with
783.02 pL of methanol. Then the sample wasTotal phenolic contents: Compared between the two
centrifuged at 1000 rprior 10 min and the supernatant samples extractActinidia deliciosa have high amount
collected to be use for free radical scavengingyass of antioxidant tharHylocereus undatus. The extract in
After setting up the spectrophotometer program tceethanol solvent showed the highest volume of
autorate assay, the sample cell cuvette was fillgd  antioxidant compared to the extract in methanol and
900 pL of DPPH, the autorate was initiated andraftedistilled water, respectively as shown in Table 3.
the first reading was recorded and 100 pL testtisolu Small amounts of phenolic were detected in
(sample at 100 ppm) was injected into the cuv@tte  Hylocereus undatus and extract in ethanol, 179.348 +
mixture was quickly pipetted to facilitate the réas.  0.02 mg L* shown the highest phenolic content extract
Absorbance at 515 nm (Ng and Choo, 2010) wagompared to extract in methanol, 160.870 + 0.03 mg
recorded at a 15 sec interval for 2 min. The praced L™ and distilled water, 157.609 + 0.25 mg las shown
was repeated using other tests sample. in Fig. 1.
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Fig. 1: Total phenolic content &fylocereus undatus in
different solvents of extraction
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Fig. 2: Total phenolic content d&ictinida deliciosa in
different solvents
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Table 3: Total antioxidant inhylocereus undatus and actinidia
ddliciosa in different solvent

Total antioxidant
(mg')
157.609+0.25

Type of solvent
Distilled water

Species
Hylocereus undatus

Ethanol 179.348+0.02
Methanol 160.870+0.03
Actinidia deliciosa Distilled water 420.652+0.02
Ethanol 533.696+0.03
Methanol 460.870+0.02

In Actinidia deliciosa extracts shown that the

phenolic compound are higher than in tHgocereus

undatus and extraction in ethanol, 533.696 + 0.03 mg
L™ shown the highest phenolic content extract
compared to extraction in methanol, 460.870 * O@R

L™ and distilled water, 420.652 + 0.02 mg (Fig. 2).

Free radical scavenging activities. The assay is base
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Fig. 3: Free radical scavenging of thidylocereus
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Fig. 4: Free radical scavenging of théctinida
deliciosa

Based on the Fig. 3 the free radical scavenging
activity in Hylocereus undatus shown that the extract in
ethanol have the highest scavenging activity
compared to the extract in distilled water and raeth.

GA is gallic acid (as a control), dB is extract in
distiled water, ethanol is extract in ethanol and
methanol is extract in methanol. After two minutds
reaction between DPPH free radical adglocereus
undatus in three different solvent, there are only
63.44% of DPPH remaining in the sample with ethanol
solvent and 55.04% in distilled water. However, the
Hylocereus undatus in methanol solvent shown very
low reaction compared to others sample use, which
there are still 8.82% of DPPH remain in the cuvette
Based on the graph (Fig. 4) the free radical sagingn
activity in Actinida deliciosa shown that the extract in
ethanol have the highest scavenging activity coegbar
to the extract in methanol and distilled water. GsA

on the reduction of 2,2-Diphenyl-1-Picrylhydrazyl gallic acid (as a control), dB is extract in distilled

Radical (DPPH), a stable free radical. As the edecof
a radical pairs off with hydrogen donation from thee
radical scavenging antioxidant, the absorptionngjife
will be decreased. This resulted in decolorizathat is
stoichiometric within the number of electron captlr

% DPPH = [(control abs.-extract abs.)/control ak0p

water, ethanol is extract in ethanol and methasol i
extract in methanol. After two minutes of reaction
between DPPH free radical aidtinidia deliciosa in
three different solvent, there are only 90.34% &b
remain in the sample with ethanol solvenitpfeed
by 87.39% in distilled water and 88.65% in
methanol solvent.
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DISCUSSION There were several reports that the contribution of
phenolic compounds to antioxidant activity was much

The approach of using three type of solvent forgreater than those of vitamin C and carotenoids
both fruits extraction, generally used in Total (Kanjanaetal., 2005).

Antioxidant Capacity (TAC), may estimate TAC values Phenolics in fruits are present in both free and
because antioxidant compounds at the extremitigiseof bound forms (Ganiyu and Joao, 2007). Bound
lipophilic or hydrophilic scale are completely eadted.  phenolics, mainly in the form of B-glycoside, may
In this study, fruit extracts obtained from two sigs  survive human stomach and small intestine digestion
with three different solvents were analyzed sepdyat and reach the colon intact, where they are released
and their total phenolic content reported in thel&&8.  exert bioactivity (Diane and Jeffrey, 2007). Howeve

The approach of summing values of lipophilic andmost of the previous investigations determined
hydrophilic extracts permits the inclusion of the primarily free phenolics on the basis of the sotven
different contributors to the TAC of the fruit. Hewer,  Soluble extraction. The phenolic content in bothitfr
it cannot be excluded that there may be a synargistare well extracted in ethanol solvent rather tharhe
interaction between water and lipid-soluble antiaxits ~methanol and distilled water. Phytochemicals, aafigc
that is not evaluated by simply summing theplant phenolics constitute a major group of compisun
components. that act as primary antioxidants (Grodsteiral., 2003).

As a primer alcohol, methanol and ethanol imposed’hey can react with active oxygen radicals, such as
polar region, -OH group and nonpolar hydrocarbonrhydroxyl radicals, superoxide anion radicals arpdli
chain (Arani and Valery, 2009). The present of pola peroxy radicals and inhibit lipid oxidation at aarky
and nonpolar region in ethanol explain the highaltot stage (Johnet al., 2002). They also can inhibit
phenolic compared to the others solvent. Ethana is yclooxygenase and lipoxygenase of platelets and
good extraction solvent for polar and nonpolar Wwhic ~ macrophages, thus reducing thrombotic tendencies in
can bind with the hydrophilic and hydrophobic egtra Vivo (Adeseguret al., 2007).
in the sample. However, as the carbon chain ineseas ~ Even though the total phenolic content in methanol
across the alcohol homologous series, the hydrdphobis higher than in the distilled water, in the frelical
property of the chain becomes dominant and rengerinscavenging assay, it shown that the antioxidanvigct
higher alcohols insoluble in water (Arani and Vgler of Hylocereus undatus in distilled water is higher than
2009; Mohdet al., 2010) such as lipophilic antioxidants in methanol. The possible reasons may be able to
Diphenylamine (DPA), tocopherol and Lipid-Soluble account for this: First, it has been reported teattion
Antioxidants (LSAs) which include at least tocoptler of DPPH with certain phenols such as eugenol and it
and carotenoids. Compared with extract in distilledderivatives is reversible, resulting in low readinigr
water only, the total antioxidant compounds weré noantioxidant activity (% disappearance). The second
extracted completely. This is due to the solveriy on possible reason could be due to the slow rate ef th
extract the hydrophilic compound such as quercetinfeaction between DPPH and the substrate molecules.
gallic acids, free and bound cuticular phenolicsThe third possible explanation (for the relativéy
(Claudina et al., 2004). Phenolics, including simple reducing power) could be that certain phenols i th
phenols (mostly phenolic acids), flavonoids andlangsat extract have a higher redox potential thai
anthocyanins, are hydrophilic compounds withof other fruit extracts. To clarify this anomalyrtiver
antioxidant activityin vitro (Ganiyu and Joao, 2007). work is necessary (Lirat al., 2007).

While in the methanol solvent, the short chaincttie Regarding the solvent used, the method seems to
of methanol when compared to the ethanol expldias t Work equally well with methanol or ethanol, neittudr
lower antioxidant extraction in methanol solvent. which seems to interfere with the reaction. The ofse

In case of total phenolic content analysis, it wasother solvent systems, such as almost neat extiracts
found thatActinidia deliciosa contained the highest water or acetone, seems to give low values for the
amount of phenolic compounds, especially in ethanoextent of reduction.
solvent followed by distilled water and methanol. From the study, théctinidia deliciosa shown the
Hylocereus undatus contain small amount of phenolic highest free radical activity in all type of seht
compounds,  from ethanol solvent followed bytested. The inhibition of free radical is almost®0
methanol and distilled water respectively whencompared with Hylocereus undatus which only
compared toActinidia deliciosa. The most common 60+10% in different solvents. It shown thattinidia
antioxidants present in fruit are vitamins C and Edeliciosa have more antoxidant capacity than
carotenoids, flavonoids and thiol (SH) compoundsHylocereusundatus.

1436



Am. J. Applied Sci., 7 (11): 1432-1438, 2010

CONCLUSION antioxidant activity of Hylocereus undatus and
Actinidia deliciosa.
This study shows that although the analyzed fruits
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