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ORIGINAL RESEARCH

Cytotoxicity of triterpenes from the leaves of Garcinia prainiana King
(Guttiferae)
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ABSTRACT

compounds were tested for cytotoxicity against H1299 and A549

Phytochemical investigation of the leaves of Garcinia prainiana
resulted in the isolation of ﬁve triterpenes identified as
squalene 1, friedelin 2, lupeol 3, 3β-hydroxyeupha-5,22-diene
4, and 3β-acetoxyeupha-5,22-diene 5. The structures of these
compounds were established by analysis of their spectroscopic
data, as compared to that of reported compounds. All

lung cancer cell lines using MTT assay. 3β-Acetoxyeupha-5,22diene 5 exhibited the most significant activity against human
non-small cell lung carcinoma cell lines, H1299 and A549 with
IC50 values 18.0 µg/mL and 36.3 µg/mL, respectively.
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INTRODUCTION
Triterpenes are naturally occurring alkenes of vegetable,
animal and also fungal origin, classified among an extensive
and structurally diverse group of natural substances, referred
to as triterpenoids. Their structure includes 30 elements of
carbon and they are constituted by isoprene units (1-4). Taking
into consideration the structure, triterpenes may be divided
into linear ones mainly derivatives of squalene, tetracyclic
and pentacyclic, containing respectively four and five cycles,
as well as two- and tricyclic ones (5). Representatives of those
show anticancer (6), anti-inflammatory (7), antioxidative (8),
antiviral (9), antibacterial (10) and antifungal activities (11).
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The genus Garcinia (Guttiferae) is commonly distributed in
tropical and subtropical countries of South East Asia, West
and East Africa, in addition to Central and South America
(12-13). It is comprises over 400 species in Asia and reported
with 49 species from Malaysia region (14). The genus is
known for the production of phenolic compounds including
xanthones, benzophenones, biflavonoids and depsidones
(15). Xanthones are well recognized as chemotaxonomic
markers for plants of Garcinia species and many of which have
interesting pharmacological effects, including antioxidant,
antimicrobial, anti-inflammatory and cytotoxic activities
(16-17). Several Garcinia species are used in traditional
medicine to cure various ailments such as abdominal pain,
dysentery, diarrhoea, infected wound and gonorrhoea (18).
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Garcinia prainiana King (Guttiferae), locally known as
cherupu, kechupu or menchupu, is a small tree up to 10 m
tall. The bark produces white exudates and it is scattered in
lowland forest throughout Peninsular Malaysia. It grows in
similar agroecological tropical conditions as the common
mangosteen. It thrives in areas with annual rainfall above 1500
mm and occurs in many soil types but prefers soils that are
porous, deep, wet but well-drained. It occurs wild in lowland
forests and on hill sides and ridges up to 900 m altitude (19).
Herein, we report the cytotoxicity of phytochemicals isolated
from the leaves G. prainiana.

MATERIAL AND METHODS
Plant material
Leaves of G. prainiana was collected from Agricultural
Garden, Kuantan, Pahang in November 2009 and identified
by Dr. Muhammad Taher. The voucher specimens (MT27)
were deposited at the herbarium of Kulliyyah of Pharmacy,
International Islamic University, Malaysia.
General experimental procedures
Silica gel 60 F254 precoated aluminium plates (0.2 mm,
Merck) were used for TLC analysis. The TLC and PTLC spots
were visualized under UV light (254 and 366 nm) followed
by spraying with 5% H2SO4 in methanol and 1% vanillin in
MeOH, followed by heating at 120°C for 5 min. Vacuum
Liquid Chromatography (VLC) was carried out on silica
gel 230-400 mesh (Merck) while Column Chromatography
was carried out on silica gel 70-230 mesh (Merck). The
UV spectra were obtained in methanol on a Shimadzu UV
1601PC spectrophotometer. The IR spectra were obtained
on a Perkin-Elmer 1600 FTIR spectrophotometer. The
mass spectra were recorded on Bruker Mass Spectrometry
Services, obtained from National University of Singapore
(NUS). The 1H-NMR and 13C-NMR spectra were recorded
in deuterated chloroform on a Bruker Avance 400 MHz
spectrometer, chemical shifts are reported in ppm on δ scale,
and the coupling constants are given in Hz. All solvents were
analytical reagent grade.
Extraction and isolation procedures
The dried and powdered leaves of G. prainiana (300 g)
were extracted using a Soxhlet extractor for 9 h each with
n-hexane, dichloromethane (DCM) and MeOH (2.5 L each)
successively at room temperature. Concentration of each
solvent under reduced pressure afforded a crude n-hexane
(10 g), DCM (7 g) and MeOH extract (18 g), all as gummy
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dark green liquid. The n-hexane extract (8 g) was submitted to
VLC on silica gel using a gradient of n-hexane:CHCl3:EtOAc
to yielded thirteen fractions. Fraction 3-7 (180 mg) was
combined and separated using silica gel CC (diameter 3.0
cm, length 50 cm) using a gradient of n-hexane:CHCl3 to give
seventy sub-fractions. Sub-fraction 5-30 (75 mg) showed the
existence of two major components on TLC (hexane:CHCl3)
and was submitted for further puriﬁcation by CC (diameter
1.5 cm, length 40 cm) eluted with a gradient hexane:CHCl3
to produced 1 (14 mg) and 2 (30 mg). Sub-fraction 33-45
(100 mg) was applied to silica gel CC (diameter 1.5 cm,
length 40 cm) eluted with n-hexane:CHCl3 to furnish 3
(15 mg). The MeOH extract (10 g) was submitted to VLC
on silica gel using gradient of CHCl3:EtOAc (95:5, 90:10,
80:20, 70:30, 60:40, 50:50, 40:60, 20:80, 0:100) to furnish nine
fractions. Fraction 3-5 (150 mg) was combined and applied
to silica gel CC (diameter 2.5 cm, length 45 cm) eluted with
CHCl3:MeOH led to the isolation of 4 (15 mg) and 5 (20
mg). The identiﬁcation of isolated compounds was achieved
by UV, IR, MS, 1H, 13C NMR and 2D NMR methods. Their
structures were conﬁrmed by comparisons with reported
data.
Cytotoxic assay
The assay against human non-small cell lung carcinoma
cell lines H1299 and A549 were conducted using the
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) test according to Mosmann et al. (20). The
monolayer cell lines were cultured in DMEM supplemented
with 10% (v/v) foetal bovine serum and antibiotic (1%
penicillin-streptomycin) in a 96-well plate at a density of 2×104
cells/mL. After reaching confluence (2×105 cell/mL), then the
cells were treated with the samples. The tested compounds
were dissolved in DMSO (1 mg/mL). Each compounds were
treated in triplicates with serial dilution of sample (0.01-1
mg/mL) for 24 h. Doxorubicin was used as a commercialized
anticancer standard. To reduce the interference of residue of
supernatant, the monolayer cell lines was washed two times
with phosphate buffer saline (PBS), the 20 ml of MTT stock
solution (5 mg/mL) was added and the plates were further
incubated overnight at 37°C. DMSO (100 mL) was added to
each well to dissolve the purple formazan crystal. After 1 h,
the solubilized formazan was measured at 570 and 630 nm
(reference) with a UV microplate reader. The half reduction
in cell number relative to control or IC50 was established by
extrapolation from linear regression of experimental data.
Scanning Electron Microscopy
In brief, about 2.5 mL of confluent cell was transferred into a
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6-well plate, which contained sterile cover slips at the bottom
of the wells, and incubated overnight in CO2 incubator at
37°C. The seeded cell was treated with sample/standard using
the IC50 value to make sure that just 50% of the treated cell
will inhibit and incubated with media again for overnight.
Then the media and sample/standard were discarded and
washed with phosphate buffer. Then, McDowell and Trump
fixative was added and it was kept overnight. Then the
fixative was removed gently and washed with cacodylate
buffer for two times. Then, a 1 mg/mL of osmium tetraoxide
was added in small volume just to cover the surface for 1
h. After that, a double-distilled water was used for washing
to remove the excess of osmium tetraoxide for 3 times.
Afterward, the dehydration process was started by washing
with 50% ethanol for 15 min once, followed by 75% ethanol
for 15 min once, followed by 95% ethanol for 20 min for 3
times, and then followed by absolute ethanol for 20 min for 3
times. Finally, 0.5 mL HMDS was added and left uncovered
overnight. After that, the cover slip was taken out and coated
with gold in a Baltec-CED 030 and viewed by Carl Zeiss Evo
50 Scanning Electron Microscopy (21-22).
Statistical analysis
Data obtained from cytotoxicity was expressed as mean
values. The statistical analyses and significance of the results
was determined using a one way ANOVA (p>0.05). A
statistical package (SPSS version 11.0) was used for the data
analysis.

129

isolated compounds were subjected to cytotoxicity screening
against human lung cancer H1299 and A549 cell lines. Table
1 shows the cytotoxic activity of the isolated compounds.
Compounds 1 and 5 were found to have significant activity
towards both cell lines. Compound 5 shown the best activity
with IC50 values of 18.0 and 36.3 µg/mL, against H1299 and
A549 cell lines, respectively. Compound 1 gave IC50 values of
23.2 µg/mL (H1299) and 74.8 µg/mL (A549). The most active
compounds (1 and 5) showed more activity against H1299
than A549 cell lines. Scanning electron microscope has been
done on the cells after treatment with 1 and 5 as shown in
Figure 2. Both compounds induced apoptosis on H1299 and
A549 indicated by blebbing phenomenon, a specific pattern
on apoptosis (27). Cytotoxic activity has also been observed
in derivatives of linear squalene. Apart from the inhibitory
role, squalene also shows the capability of inducing apoptosis
in many neoplastic lines: leukemia, melanoma, colon cancer,
prostate cancer, ovarian carcinoma, liver cancer, breast cancer,
lung cancer and peripheral nervous system carcinoma (28).
Triterpenes are natural compounds showing a wide spectrum
of biological effects. They proved to have antibacterial, antiviral,
antifungal, antioxidative and anti-inflammatory properties, as
well as anticancer and chemopreventive ones (29).

1

RESULTS AND DISCUSSION
The structures of the triterpenes were elucidated on the basis
of 1D and 2D NMR data and by comparisons with published
data. The compounds were characterized as squalene 1,
friedelin 2, lupeol 3, 3β-hydroxyeupha-5,22-diene 4 and
3β-acetoxyeupha-5,22-diene 5 (Figure 1). Mawa and Said,
(23) have reported the isolation of friedelin, eupha-8,24-diene3β-ol, stigmasterol, teraxerone and teraxerol from the twigs
of G. prainiana, while Susanti et al. (24) isolated friedelin and
lanosterol from the same part. Previous studies also reported
that the methanol leaf extract of G. prainiana exhibited an
inhibition against nitric oxide production (25), while the leaf
and fruit extracts were found to exhibit antioxidant capacity
(26). In addition, the twig extracts have shown significant
DPPH radical scavenging with IC50 value 2.9 (MeOH extract)
and 1.9 (EtOAc extract) µg/mL (26). With the interest in
the chemotaxonomy and biomedical potential of Garcinia,
the present study was conducted to search for potential
compounds which are cytotoxic to human lung cancer. The
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Figure 1. Chemical structures of triterpenes isolated from G.
prainiana

Table 1. Cytotoxicity activity of triterpenes isolated from G.
prainiana
Compounds
1
2
3
4
5
Doxorubicin

IC50 (µg/mL)
H1299
A549
23.2 ± 2.1
74.8 ± 3.4
163.9 ± 1.9
254.7 ± 2.1
126.1 ± 1.3
110.2 ± 0.2
103.2 ± 1.6
156.5 ± 0.4
18.0 ± 1.7
36.3 ± 2.6
10.0 ± 0.1
2.38 ± 0.2

Each value represents the mean ±SD.
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Figure 2. Cell membrane blebbing during apoptosis after treated with 100 µg/mL of 1 and 5. (A) H1299 (untreated with 1) (B)
H1299 (treated with 1) (C) A549 (untreated with 5) (D) A549 (treated with 5).
CONCLUSION
This study investigated the isolated triterpenes from G.
prainiana and their cytotoxicity. The cytotoxicity evaluation
of isolated pure compounds provides valuable information
regarding the prospective use of medicinal plants as sources
Garcinia prainiana King (Guttiferae) Yapraklarından Elde
Edilen Triterpenlerin Sitotoksik Özellikleri

ÖZ
Garcinia prainiana yapraklarını konu alan
fitokimyasal
araştırmalar sonucunda triterpen yapısında beş bileşik izole
edilmiştir; skualen 1, friedelin 2, lupeol 3, 3β-hidroksiöfa5,22-dien 4, and 3β-asetoksiöfa-5,22-dien 5. İzole edilen

of new drugs. Also, it emphasizes the rationale for using
medicinal plants in folk medicine. The cytotoxicity of isolated
compounds may validate the traditional use of the plant as an
anticancer agent. Therefore, more directed research is needed
to explore the ability of plants to enhance the discovery and
development of new chemical entities.

bileşiklerin yapıları spektroskopik yöntemler kullanılarak
aydınlatılmış ve elde edilen sonuçlar yukarıda belirtilen
bileşiklere ait spektroskopik verilerle karşılaştırılmıştır. Tüm
bileşiklerin, H1299 ve A549 akciğer kanseri hücre hatları
üzerindeki sitotoksik etkileri MTT yöntemiyle çalışılmıştır.
3β-Asetoksiöfa-5,22-dien 5, H1299 ve A549 hücre hatlarına
karşı sırasıyla IC50 = 18.0 µg/ml ve IC50= 36.3 µg/ml derişimde
etki göstererek serisindeki en etkili bileşik olarak öne çıkmıştır.
Anahtar kelimeler: Triterpen, Garcinia prainiana, Sitotoksisite.
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