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ABSTRACT

Natural products from plant origin are well known to have important biological
activities against many illnesses for several decads. Guttiferae is distributed in tropical
area, with 27 genera and almost 1090 species. Many isolated compounds from
Guttiferae showed significant biological properities. Therefore, this research aimed to
investigate the presence of new potential anti-proliferative, anti-microbial and anti-
oxidant compounds from selected species of Malaysian Calophyllum and Garcinia
genera. In the phytochemistry study, Calophyllum canum, C. rubiginosum, C.
depressinervosum and Garcinia malaccensis were extracted successively by using two
methods, i.e., maceration and soxhlet extractor, using different polar solvents,
followed by purification by using several chromatographic techniques. The
purification yielded ten pure compounds from the selected species; and elucidated by
using spectroscopic techniques, i.e., Nuclear Magnetic Resonance (NMR), Mass
Spectrometry (MS), Infrared (IR) and Ultraviolet (UV). C. canum yielded five pure
compounds, identified as trapezifolixanthone (96), taraxerone (97), taraxerol (98),
1,1°°,3,7” -tetrahydroxy-7-methyl-8,6"°,8”’-tris(3-methyl-2-butenyl)-3°*’,3""’-
dimethyl-2H,6H-pyrano[3°’,2”’|bisxanthen-9,9°’-dione (99) and 1,6-dihydroxy-3’,3’-
dimethyl-4-(3”’-methyl-2’-butenyl)-2H,6H-pyrano[ 3,2 |xanthen-9-one ~ (100). C.
rubiginosum and C. depressinervosum yielded same compound, identified as friedelin
(101). G. malaccensis yielded four compounds, identified as B-mangostin (102),
cycloart-24-en-33-ol (103), a-mangostin (104) and 1,3,5-trihydroxy-7methoxy-2,8-
bis(3-methyl-2-butenyl)xanthen-9-one (105). The biological activity studies were
aimed to evaluate the activity of isolated compounds by using several assays.
Cytotoxicity, anti-microbial and anti-oxidant tests were employed. The anti-
proliferative activity of 96, 98, 100, 102, 104 and 105 against A549 cell line showed
significant effect (ICso: 119.3, 59.5, 49.9, 43.6, 22.6 and 20.7 uM) respectively.
Compound 96, 101, 102, 104 and 105 showed significant effect against MCF-7 cell
line (ICsp: 88.4, 55.0, 14.0, 24.3 and 18.4 uM) respectively. In addition, 98, 100
showed significant effect against C33A cell line (ICsp: 126.5 and 150.2 uM)
respectively. Compound 102 showed significant effect against HSC-3 and K562 cell
line (ICs¢: 0.31 and 0.38 uM) respectively. While, compound 105 showed activity also
against K562 cell line (ICsp: 0.64 uM). The morphology of treated cell lines indicated
to observe an apoptosis and triggering necrosis cell death using scanning electron
microscope. Compound 104 showed considerable activity against P. aeruginosa
(MIC: 0.3 mM and MBC: 0.61 mM). The purified compounds were showed moderate
antioxidant activity like quercetin. In conclusion, the present study has isolated two
new compounds (99 and 105). As well as, the significant anti-proliferative potential
and moderate anti-bacterial and anti-oxidant agents of Malaysian Calophyllum and
Garcinia genera. The isolated compounds that showed new anti-proliferative activity
need for further investigation that may lead to development of new anticancer agent.
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ABSTRAK

Clusiaceae/Guttiferae 1alah sejenis tumbuh-tumbuhan renek atau pepohon malar hijau
dan boleh didapati secara meluas di kawasan tropika panas dan lembap di dunia. Ila
dianggap sebagai salah satu spesies daripada famili tumbuh-tumbuhan tinggi yang
terdiri daripada 27 genus dan hampir 1090 spesies. Famili ini dikenali sebagai sumber
xanton terutamanya xanton diprenilasi. Lebih 175 xanton telah diasingkan daripada
famili Clusiaceae/Guttiferae. Kompaun daripada famili ini mempunyai nilai
perubatan yang tinggi, seperti aktiviti sitotoksik terhadap leukemia P338, kolon C6,
dan titisan sel mamari CD. Kompaun tersebut juga menunjukkan aktiviti antiradang
dan antimikrob. Kajian ini dijalankan untuk mencapai dua objektif utama, iaitu kajian
aktiviti fitokimia dan biologi. Kajian fitokimia bertujuan untuk mengekstrak,
mengasingkan, dan menstrukturkan elusidasi kompaun terasing. Tumbuh-tumbuhan
yang dipilih daripada genus Calophyllum canum, Calophyllum Rubiginosum, dan
Calophyllum depressinervosum dan Garcinia malaccensis telah diekstrak berturut-
turut dengan menggunakan dua kaedah; pengekstrakan maserasi dan soxhlet dengan
menggunakan pelarut organik yang berbeza dengan kepolaran bertingkat. Ekstrak
mentah ditulenkan dengan menggunakan beberapa teknik kromatografi; dan sebelas
kompaun tulen diasingkan daripada spesies terpilih. Calophyllum canum
menghasilkan lima kompaun tulen iaitu satu bixanton, dua xanton, dan dua lanostan
triterpenoid. Manakala Calophyllum rubiginosum dan Calophyllum depressinervosum
menghasilkan satu kompaun iaitu triterpenoid. Garcinia malaccensis menghasilkan
empat kompaun iaitu tiga xanton dan satu triterpenoid. Kompaun yang ditulenkan
dikenal pasti dengan menggunakan teknik spektroskopi (UV, IR, EIMS, dan NMR).
Kajian aktiviti biologi bertujuan untuk menilai aktiviti kompaun terasing dengan
menggunakan beberapa cerakin. Kajian antitoksiti, antimikrob, dan antioksidan
dijalankan. Hasilnya, kompaun 96, 98, 100, 103, 105, dan 106 dalam kajian ini
masing-masing telah menunjukkan kesan yang signifikan terhadap titisan sel A549
dengan nilai ICsp masing-masing 45.25, 27.73, 18.93, 18.55, 9.31, dan 8.48 ug/mL.
Manakala kompaun 96, 101, 103, 105, dan 106 masing-masing menunjukkan aktiviti
yang signifikan terhadap titisan sel MCF-7 dengan nilai ICsy 33.53, 23.5, 5.97, 9.98,
dan 7.55 pg/mL. Kompaun 98 dan 100 masing-masing menunjukkan aktiviti yang
signifikan terhadap titisan sel C33a dengan nilai ICsy masig-masing 59.03 dan 56.93
pg/mL. Kompaun 103 menunjukkan aktiviti yang ketara berbanding titisan sel HSC-3
dan K562 yang masing-masing menunjukkan nilai ICso 0.13 dan 0.16 pg/mL.
Kompaun 105 juga menunjukkan aktiviti terhadap titisan sel K562 dengan nilai 1Csg
0.19 pg/mL. Morfologi titisan sel yang dirawat menunjukkan bahawa sel-sel
menjalani apoptosis yang boleh dilihat dengan menggunakan mikroskop imbasan
elektron.
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