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Abstract: Problem statement: Calophyllum species have been used in traditional medicinethfer
therapeutic values for many years. This use walsiea by several previous studies where antimiatob
antifungal, anti-HIV and anti-cancer and antioxidemmpounds were isolated from seveZalophyllum
species Approach: The leaves were extracted withhexane (hexane), dichloromethane (DCM) and
methanol using soxhlet apparatus. Total phenoliterts of each extract were evaluated using Folin
Ciocalteau Reagent (FRC) while Ferric Thiocyan&€Q) and 2,2-Diphenyl-1-Picrylhydrazyl (DPPH)
were used for lipid peroxidation and free radic@\v&nging activity respectiveliResults. As the results,
methanol extracts (5 mg mi) has higher phenolic contents of 6@ mg™ Gallic Acid Equivalent
(GAE) compared to-hexane and DCM extracts with phenolic content 06%hd 52.5.9 mg* GAE
respectively. In FTC method, methanol had the lomlesorbance values which indicate high antioxidant
activities. In DPPH radical scavenging test howelLM extract showed high antioxidant activity with
an G, value of 0.11mg mL, followed by methanol and hexane withyd@alues of 0.23 and 4.5 mg L
respectively. The I§ of standards were 0.74 and 0.56 mg hior ascorbic acid and-tocopherol,
respectivelyConclusion: Finally, the positive outcome of the research lwarfurther tested in the future
to ascertain the active compound of the leavés afibiginosum.

Key words: Antioxidant activity, Calophyllum rubiginosum, Folin ciocalteau reagent (FRC), Ferric
Thiocyanate (FTC), Total Phenolic Compound (TP@ytpchemical screening

INTRODUCTION antimicrobial constituents in the plants (Hirasad an
Takemasa, 1998). Recently, interest has increased
Plants are important to the running of humanconsiderably in finding naturally occurring antidants
societies and ecosystem. In the field of ethnolyptan for use in foods or medicinal materials to replace
there is an interaction and relationship betweeamtpl synthetic antioxidants, which are being restricded to
and human beings. The attention of ethnobotanyoi®m their carcinogenicity (Velioglét al., 1998). It has been
on how plants being used, managed and perceived meported that there is an inverse relationship betw
human societies; this includes plant materials #vat the antioxidative status occurrences of human desea
used for food, medicine, divination, cosmetics, idge (Rice-Evanset al., 1997). In addition, antioxidant
and textiles, for building, tools, currency, clotj rituals compounds which are responsible for such antioxglan
and social life. The benefits of plant materialsehbeen  activity could be isolated and then used as ardants
found in studies which include many branches ofipla for the prevention and treatment of free radicédiesl
studies such as phytochemistry, ethnomedicine,nota disorders (Middletoret al., 2000). For that objective,
and pharmacology (Velioglet al., 1998). research to identify antioxidative compounds become
The protective effect of many plant spices andan important issue. Although it remains unclearaclhi
herbs indicates the presence of antioxidative andf the compounds, of medical plants are the active
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constituent, polyphenols recently have receivedoom temperature for five days and grinded. After
increasing attention because of some interesting negrinding, the powder form of the sample was then
findings regarding their antioxidant activities.oRr  stored in cold room until extraction process.
pharmacological and therapeutic points of view, the
antioxidant properties of polyphenols, such as fredextraction of samples: The powdered sample (300 g)
radical scavenging and inhibition of lipid peroxida, = was weighted and transferred into a thimble. The
are the most crucial. thimble was placed in the soxhlet extractor and the
The genusCalophyllum (Clusiaceae/Gulttiferae) is solvents, hexane, DCM and methanol were used in a
composed of about 180-200 different species codfinesequence of increasing polarity for extraction I8r24
to the warm humid tropics of the world (Stevens8@® h. Upon obtaining the crude extract, the extracs wa
Its members are native to Australasia, Madagascagvaporated using vacuum rotary evaporator at 60°C.
Eastern Africa, South and Southeast Asia, the Racif The extract was transferred into a beaker anddediir
islands, the West Indies and Latin America. Indry. After that, the extracts were stored in aigefrator
Malaysia, the planCalophyllumis known aBintangor  for further use.
tree. Extensive chemical investigation of this gehas
resulted in the isolation of a wide variety of malu DPPH radical scavenging activity: The free radical
products, including xanthones, polyisoprenylatedscavenging effects of the extracts antbcopherol and
ketones (Taheet al., 2005), coumarins, biflavonoids, ascorbic acid as positive controls on DPPH was
chalcones, benzofurans and triterpenes (Da @®ileh,  determined by using the method describe by Suaaati
2001; Itoet al., 2002; 2003; Ogest al., 2003). Some of (2007) with slight modifications. 10QuL of each
these species are frequently employed in folk niedic sample and controls in  methanol at various
to treat several injuries (Sartoret al., 1999). concentrations (5, 2.5, 1.25, 0.625, 0.3125, 0.1563
Furthermore, xanthones and coumarin€atophyllum  0.0781, 0.0390, 0.0195 and 0.0095 mg HLwas
species demonstrate antioxidant properties, spalifi added to 3.9 mL of freshly prepared DPPH solution
by inhibiting lipid peroxidation. The antioxidant (0.004%) in methanol. For hexane extract the dihuti
activity of Calophyllum species helps to protect skin was from 5.00-0.3125 mg mt After 30 min, the
cells from damage by reactive oxygen species amerot absorbance was measured at 515 nm. The absorbance
oxidative antagonists (Mahmutial., 1998). was measured using a UV-VISspectrophotometer.
An antioxidant is defined chemically as an Al experiments were performed in triplicates. The
agent that prevents oxidation. Many attempts h@enb color changes were observed from high concentration
made to define an antioxidant, but the most usefulp Jow concentration. The capability to scavenge th

definition is any substance that is present at lowpppH radical was calculated using the following
concentration compared to that of an oxidisablegquation:

substrate, significantly delays or inhibits oxidatiof

the substrate (Williamsoet al., 1999). Normally, there Percent inhibition = [(BepirA sampid/Apppi] X100
is a balance between the quantity of free radicals

generated in the body and the antioxidant defensgynere:

systems which scavenge/quench these free radical§ .. = The absorbance of DPPH

preventing them from causing deleterious effectthen  a «ample= The absorbance of the sample

body (Nose, 2000).

This study was conducted to investigate thererric Thiocyanate (FTC) test: The FTC method was
antioxidant activities of extracts from the leav®#sC.  agapted from Osawa and Namiki (1981). Samples (4
rubiginosum. The antioxidant tests in this study were mg) in ethanol 99.5% (4.0 mL) were mixed with 2.51%
conducted using DPPH method for free radicalSjngleic acid in ethanol 99.5% (4.1 mL), 0.05 M
scavenging activity and ferric thiocyanate method f phosphate buffer, pH 7.0 (8 mL) and distilled w88
lipid peroxidation. Total phenolic and phytochentéca mL) and kept in screw cap containers under dark

contents were also investigated. conditions at 40°C. To 0.1 mL of this solution was
added 9.7 mL of ethanol 75% and 0.1 mL of 30%
MATERIALSAND METHODS ammonium thiocyanate. Precisely 3 min after additio

of 0.1 mL of 2x10° M ferrous chloride in 3.5%
Plant material: The leaves of the plant ofC. hydrochloric acid to the reaction mixture, the
rubiginosum were collected in Melaka Botanical absorbance of the red color was measured at 500 nm
Garden in June 2009. The leaves were left to dry agach 24 h for 8 days. The positive control anddsiech
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were subjected to the same procedure as the sampi€fect. IG, values were directly calculated from linear

except for the control, where there was no additbn regression equation of the extracts and standards.
sample. For the standard, 4 mg of sample weregepla Figyre 1 shows the calculated sfOvalues of the

with 4 mg ofa-tocopherol. standards and extracts. DCM extract showed higher

) . ) ~ scavenging activity with an kg of 0.11 mg mC"
Phytochemical screening: Phytochemical screening fo|jowed by methanol then hexane withsk@alues of

was done as d_escribed by (Dohe(ual.,_ 2003) with 0.23 and 4.5 mg nit, respectively. The ability of
slight modifications. The phytochemicals analyzedDCNI extract to scavenge free radical was dose
were alkaloids, trepenoid, steroids, flavonoidposans

and phenols. dependent manner (Table 1 and 2).

Determination of Total Phenolic Content (TPC): The Lipid peroxidation activities: Table 3 indicated the

amount of total phenolics in extracts was deterchine Percent inhibition of extracts and positive contool

according to the Folin-Ciocalteu procedure (Sirgiet day 6. The methanolic extract showed lower

and Rossi, 1965) with slight modifications. Aboutn§ absorbance in FTC method, which indicates that

of each sample was diluted in 1 mL of distilled vat Methanol extract has high antioxidant activity.

About 1 mL of each sample was then transferred into

test tubes and 5 mL of Folin-Ciocalteu were added t Phytochemical screening:  The  phytochemical

the samples. After 5 min, 4 mL of sodium carbonatescreening revealed the presence of terpenoidsicser

were a_ldded to the solution and_ then vortex. Theurex 4 phenolic in all the extracts (Table 4).

was incubated for two h in the dark at room

temperature. The absorbance was measured at 725 nm .

using a spectrophotometer. Total phenolic contents: Methanol extract possessed
the highest concentration of total phenolic content

Statistical analysis: Data were generated for each followed by DCM and hexane extracts (Table 5).

assay from three separate extractsCofubiginosum

in triplicate. A one-way ANOVA test was performed

S o v . . Vit E

on the antioxidant activity results to investigate =

significant differences between the extracts. Ptmt E Vit C

test was conducted for multiple comparisons between <
S Methanol |l

the extracts. E »ICsq
£ Hexane

RESULTS DCM
Radical scavenging activities: All of the extracts and 0 ! =0 . ! ’
standards showed antioxidant activities with déffer Concentrations (mg mL™)

ICso. Here, 1G, means the 50% inhibitory concentration
of the standards and extracts to scavenge freealadi Fig. 1: |G, of extracts and positive controls against
and reduce the concentration to 50% of thgirmal DPPH

Table 1:Absorbance of DCM extract at 515 nm

Before (sample + methanol) After (sample + DPPH)

Conc. (mg mr*)  1st trial 2nd trial 3rd trial 1st trial 2nd trial 3rd trial Mean SD
5 0.0856 0.0802 0.0834 0.1364 0.1309 0.1276 0.1316 0.004
2.5 0.0538 0.0448 0.0444 0.1469 0.1408 0.1354 0.141 0.005
1.25 0.0204 0.0232 0.0261 0.1524 0.1466 0.1462 8a.14 0.003
0.625 0.0210 0.0085 0.0180 0.2397 0.2063 0.2007 156.2 0.020
0.3125 0.0209 0.0075 0.0090 0.2874 0.2266 0.2281 2478. 0.001
0.1563 0.0040 0.0066 0.0086 0.3101 0.2893 0.2117 2704. 0.002
0.0781 0.0035 0.0018 0.0075 0.3306 0.3048 0.3250 320Q. 0.010
0.039 0.0027 0.0017 0.0020 0.3898 0.3357 0.3386 543.3 0.030
0.0195 -0.0030 -00000-0.0020 0.4545 0.4483 0.4452 0.4493 0.003

0.0095 -0.0050 -0.0020 -0.0030 0.5824 0.5504 0.5498 0.5608 0.010
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Table 2: Mean percent inhibition of DCM extract The DPPH radical scavenging method is based on
Concentrations (mg mt) Inhibition (%) the reduction of methanolic DPPH solution in the
5.0000 93.3 presence of antioxidant resulting in the formatiémon-
f:gggg g;:g radical DPPH-H by the reaction. The extracts irs thi
0.6250 72.6 study were able to reduce the stable DPPH, thus
0.3125 67.9 changing the color from purple to yellow. Accorditm
0.1563 63.9 Susanti e al. (2007), ascorbic acid, vitamin E,
8:8233 g?:g polyhydroxy aromatic compounds, have the potency to
0.0195 38.9 reduce DPPH.

0.0095 23.5 The FTC method was used to measure the amount of

peroxide formed at the primary stage of linoleigdac
Table 3: Percent inhibition values of extracts poditive control on peroxidation_ The peroxide reacts with ferrous ddi®
day 6 for FTC test _____ to form a reddish ferric chloride pigment. In this
Sample Absorbance Inhibition (%) method the concentration of peroxide decreaseheas t

DCM 0.0563 95.9 . S

Hexane 0.0485 965 antioxidant activity increases. The controls and
Methanol 0.0684 95.1 extracts showed increasing of the absorbance values
Vitamin E 0.2058 85.1 from day O to day 5 and then all the values dropped

day 6. This reduction is due to the increasing ll@fe
melonaldehyde compounds from linoleic acid
oxidation, which is not stable. The strong antiaxt

Table 4: Results of phytochemical screening tests
Samples Alkaloids Terpenoids Steroids FlavonoidsoSa Phenolic
DCM - + + - - T

Hexane - + + - . + activity of these extracts of. rubiginosum may be
Methanol - + + - - + useful in the treatment of several diseases such as
malaria, acquired immunodeficiency syndrome, heart
Table 5: TPC of samples Ing GAE mg* extracts disease, stroke, arteriosclerosis, diabetes anbaphp
Concen_tlrations TPC metharjol TPC DCM ) TPC hexan_e cancer.
émg ) th_rj“ (g m%) ZX;Z“S (g m) e;gfts (g m) This study showed that phenolic content in exdract
2.5 56.3 36.4 42.0 varies with the solvent used according to the figlaf the
o e as B solvents. Although the methanol extract has higbetent
0.3125 29.6 6.9 30.8 of phenol than DCM and hexane extracts (Table t5), i
does not show higher activity for every assay agsgm
DISCUSSION not only the content but also properties of phenoli

compounds contribute to different activities infeiiént

The purpose of this research was to determine thextraction solvents. This is because the nature and
antioxidant activity of a Malaysian plantC.  concentration of phenolic compounds in plants are
rubiginosum. The study was done by screening thehighly sensitive to the climatic and environmental
leaves extracts for their ability to scavenge DFfiRd¢  conditions and geographical isolation may contettot
radicals as well as their lipid peroxidation adgvvitn ~ increase genetic differentiation among several
FTC. The results for both tests were positive iatig ~ taxonomic entities (Houghton and Raman, 1998).
the presence of antioxidant molecules in extregitsce

the results of DPPH test and FTC test were positive CONCLUSION
additional tests which are phytochemical screeming
Total Phenolic Compound (TPC) were conducted. Based on the results, it can be concluded that the

The DPPH test is a largely used method in planteaves of C. rubiginosum contain phenolic that
or food chemistry to evaluate the free radicalcontributed in the determination of total phenolic
scavenging effect of the specific compound or ettra contents. There is an increase interest for idgntf
In its radical form, DPPH has a broad absorptioncba alternative natural and safe sources of antioxglant
in the visible region at 515 nm, however if it is the search for natural antioxidants especially arfnf
protonated by anti-radical compound, it loses thisplant origin. The extracts of. rubiginosum had the
property (Lo Scalzo, 2008). The test mainly is llase ab|I|ty_ of _scavengmg_fre_e radicals and inhibititigid
on the color change observed when there is a weacti peroxidation. The findings also showed that the
between DPPH free radicals and antioxidantantioxidant activity of extracts varied accordimgthe
molecules. The degree of discoloration indicates thtesting method used. However, the phytochemical
scavenging potential of the extract. findings indicated the presence of the some ardan
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molecules in all extracts. Thus, further invesiigas
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should be conducted for identification of the aetiv
constituent and to give more information and begefi

of the plant.
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