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Abstract: The antioxidant activities of n-hexane, ethyl acetate and methanol extracts of leaves of three Garcinia species
(viz. G. humbroniana Pierre, G. lateriflora Blume var. Javanica Boerl., G. kydia Roxb.) were investigated. The 1,1diphenyl-2-picryl-hydrazyl (DPPH) assay showed the highest antioxidant activity in the methanol leaves extract of G.
humbroniana Pierre with IC50 value 7.9 µg/mL, methanol leaves extract of G. lateriflora Blume var. Javanica Boerl with
IC50 value 6.18 µg/mL, and the ethyl acetate leaves extract of G. kydia Roxb with IC50 value 11.6 µg/mL.
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Introduction
Antioxidants are radical which acts by
donating hydrogen atoms to the radical
compounds. Radicals derived from antioxidants
such as phenols with a molecular structure are
stable chemical species and can stop the chain
reaction of oxidation (Frankel 1993). The
sources of antioxidants can be synthetic or
natural. However, currently the use of synthetic
antioxidants began to be restricted because of
the research results which made it known that
the synthetic antioxidants like BHT (Butylated
hydroxy Toluene) turned out to be toxic to
animal experiments and are carcinogenic
(Takasih and Takayumi 1972). Natural
antioxidants protect the body against damage
caused by reactive oxygen species, which
inhibits the occurrence of the degenerative
diseases and is able to inhibit lipid peroxidation
in foods. Increased interest for natural
antioxidants occurred for several years. Natural
antioxidants generally have a hydroxy group in
its molecular structure (Tebekeme 2009).
Garcinia species is one of the most
important plants that have potential as a source
of bioactive chemical compounds. Garcinia
species are widely used by many people for
food and traditional medicine. Garcinia is
mostly found Xanton, Benzophenone, and

Triterpene which is antibacterial, antioxidant,
and anticancer. Antioxidant found in these
showed higher activity, than with the known
antioxidant (Limei et al. 2007). Research conducted investigated antioxidant activity and
phytochemical screening from extracts of the
following leaves G. humbroniana Pierre, G.
lateriflora Blume var. Javanica Boerl and G.
kydia Roxb.
Materials and methods
Plant materials
The leaves of Garcinia humbroniana Pierre,
G. lateriflora Blume var. Javanica Boerl and G.
kydia Roxb. were collected in July 2011 from
Bogor, Indonesia and identified by Center for
Plant Conservation-Bogor Botanical Garden.
Extraction
The dried leaves of Garcinia species were
powdered and extracted successively with nhexane, ethyl acetate and methanol by cold
maceration then evaporated. Furthermore, in
each extract performed phytochemistry test and
measurements of antioxidant activity by DPPH
radical scavengers method.
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Phytochemical screening
Phytochemistry screening were performed
which consists of alkaloid test with Mayer,
Dragendorff,
and
Bouchardat
reagens;
Flavonoid test with Shinoda and Wilson
Töubock reaction; tannin test with gelatin test,
gelatin-salt test and test with ferrous (III)
chloride; glycoside test with Molish reaction;
saponin test with honeycomb froth test;
anthraquinone test with Bronträger reaction;
terpenoid test with Liebermann-Burchard
reagent.

Where, Ab is the absorption of the blank sample
(containing all reagents except the sample
extract) and As is the absorption of the extract.
Results and Discussion
The phenolic compounds such as flavonoids,
tannins are a major group compounds that act
as primary antioxidant of free radical scavengers
(Polterait 1997). Phytochemical such as
glycosides, flavonoids, tannins and alkaloids
have hypoglycemic activities (Cherian and
Augusti 1995). Saponin, terpenoids, flavonoids,
tannins, steroids and alkaloids compounds have
anti-inflammatory effect
(Akhindele and
Adeyemi 2007). Steroids, saponins and
triterpenoids indicated the analgesic (Sayyah et
al.2004). Saponins had hypocholesterolemic
and antidiabetic properties (Rupasinghe et al.
2003).

Determination of antioxidant activity
The DPPH radical scavenging activity assay
reported by Atiqur, R. et al.was adopted with
modification. One mL of various concentrations
of extract in methanol was added 1 mL of
DPPH 0.1 mM and the mixture was incubated at
37 OC for 30 minutes. The absorbance was
measured at 517 nm. BHT and quercetin were
used as positive controls. Inhibition of the
DPPH free radical in percent (%) was calculated
as:
% inhibition = {[Ab – As] / Ab} x 100

Phytochemical screening of extracts of nhexane, ethyl acetate, and methanol of Garcinia
species were investigated. Results from
phytochemical screening are shown in table 1.

Table 1: Phytochemical screening of n-hexane, ethyl acetate and methanol extracts from Garcinia
species leaves.
SNo Compounds

1. Alkaloids
2. Flavonoid
3. Steroids/
Terpenoids
4. Tannins
5. Anthraquinone
6. Saponin

G. lateriflora Blume var.
Javanica Boerl
G. kydia Roxb.
n-hexane ethyl acetate methanol n-hexane ethyl acetate methanol n-hexane Ethyl acetate methanol
G. humbroniana Pierre

-

+
+

+
+

-

+
+

+
+

-

+
+

+
+

+

+

+

+

-

-

+

+

-

-

+

+
+
+

-

+
+
-

+
+
+

-

-

+
+
+

Key: +: present; -: absent.
Table 2: The antioxidant activity of each extract
from Garcinia species leaves.
Garcinia Species
Standards

Extract
Quersetin
BHT
n-Hexane
Garcinia humbroniana
Ethyl acetate
Pierre
Methanol
Garcinia lateriflora Blume n-Heksane
var. Javanica Boerl
Ethyl acetate
Methanol
Garcinia kydia Roxb.
n-Heksane
Ethyl acetate
Methanol
Elya et al.

IC50 (µg/ml)
2.4
5.5
121.4
43.7
7.9
156.8
8.03
6.18
46.6
11.6
12.8

The DPPH antioxidant assay provides
information on the reactivity of the test
compounds with a stable free radical (Singh et
al. 2011). The DPPH gives a strong absorption
band at 517 nm. The antioxidant activity
extracts of Garcinia species is shown in the
following table:
As in shown Table 2, the DPPH free radical
scavenging ability of the extract from leaves of
G. humbroniana Pierre, G. lateriflora Blume
var. Javanica Boerl, G. kydia Roxb are follows:
methanol extract > ethyl acetate extract > nhttp://www.openaccessscience.com
ijmap@openaccessscience.com
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hexane extract. Further screening is needed to
identify the bioactive compound responsible for
antioxidant activities.
Conclusions
The results showed the highest antioxidant
activity shown by the methanol extract of leaves
G. humbroniana Pierre had IC50 7.9 µg/mL,
methanol extract of leaves G. lateriflora Blume
var. had IC50 6.18 µg/mL, and the ethyl acetate
extract of leaves G. kydia Roxb had IC50 11.6
µg/mL.
Acknowledgement: We would like thank to
Faculty of Pharmacy, University of Indonesia
for supporting this project.
References
Akhindele A.J. and Adeyemi O.O. 2007. Antiinflammatory activity of the aqueous leaf
extract of Brysocarpus coccineus.
Fitoterapia, 78: 25-28
Atiqur R., Rahman M.M.,and Sheik M.I. 2008.
Free radical scavenging activity and phenolic content of Cassia sophora L. African
journal of biotechnology., 7: 1591-1593.
Cherian S. and Augusti K.T., 1995. Insulin sparing action of leucopelargonidin derivative
isolated from Ficus bengalesis Linn. Indian J.Exp.Biol., 33: 608-611.
Frankel, E. N.1993. Trends in Food Science and
Technology. In search of better methods to
evaluate natural antioxidant and oxidative
stability in food lipids. 4: 220-225.

Elya et al.

693
Antioxidant activities of leaves of Garcinia species

Limei Yu, Mouming Zhao, Bao Yang,
Qiangzhong Zhao, Yueming Jiang. 2007.
Phenolics from hull of Garcinia
mangostana Fruit and Their Antioxidant
Activities. Food Chemistry,104: 176–181.
Polterait O., 1997. Antioxidants and free-radical
scavengers of natural origin. Current
Org.Chem., 1: 415-440.
Rupasinghe H.P., Jackson C.J., Poysa V., di
Bierado C., Bewley J.D. and Jenkinson J.
2003. Soyasapogenol A and B distribution
in Glycine max in relation to seed physiology, genetic variability and growing location. J. Agric.Food.Chem., 51: 5888-5894.
Sayyah M., Hadidi N. and Kamalinejad M.
2004. Analgesic and anti-inflammatory activity of Lactuca sativa seed extract in
rats. J. Ethnopharmacol., 92: 325-329.
Singh P., Shrivastava R., Saxena R.C.,Sharma
M., Karchuli M.S., Tripathi J. 2011. Phytochemical screening and evaluation of antioxidant activity of Parkinsonia aculeate
L. (Family-Leguminoseae) leaves extract.
Int. J.PharmTech Res., 3(4): 1952-1957.
Takasih, M. and Takayumi S. 1997.
Antioxydant
Activity
of
Natural
Compound Found in Plant. J Agric. Food.
Chem., 45:1819-1822.
Tebekeme, O. 2009. In Vitro Antioxidant and
Free Radical Scavenging Activities of
Garcinia kola Seeds. Food and Chemical
Toxicology, 47: 2620–2623.

http://www.openaccessscience.com
ijmap@openaccessscience.com

