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Chemical and cytotoxic studies were carried out on two plant species, Caiophyllum 

mucigerum (Guttiferae) and Ploiarium alternifolium (Theaceae). The chemical 

investigations covered anthraquinones, triterpenes, xanthone and coumarins. These 

compounds were isolated using common chromatographic techniques and HPLC 

and identified using spectroscopic methods including 2-D NMR, GCMS, MS, IR 
andUV. 

Ploiarium alternifolium provided emodin, ploiariquinone A, 1,8-dihydroxy-3-

methyl-6-methoxy-anthraquinone, 3 �-benzoyloxyolean-ll-en-13�,28-olide and 

euxanmodin C. Emodin and 1,8-dihydroxy-3-metbyl-6-methoxy-antbraquinone have 

not been reported from Ploairium aiternifolium. Calophyllum mucigerum gave the 

common steroidal triterpenes friedelin and stigmasterol, a prenylated xanthone 

cudraxanthone C and two new coumarins mucigerin I and mucigerin II. 
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The crude n-hexane, ethyl acetate and ethanol stem bark extracts of both plants were 

screened for their larvicidal activity against the larvae of Aedes aegypti. The crude 

n-hexane, ethyl acetate and ethanol extracts for both of the plants were susceptible to 

the larvae of Aedes aegypti with LCso values of 95.0 Jlglml, 129.4 Jlglml and 131.6 

Jlg/ml, respectively for Ploiarium alternifolium whereas 87.9 Jlg/ml, 138.5 Jlg/ml 

and 147.4 Jlg/ml, respectively for Calophyllum mucigerum. Larvicidal activity on 

the pure compound, emodin gave an LCso value of 2.79 Jlglml. 

The cytotoxicity, antibacterial and antifungal activities test were also carried out on 

the three crude extracts of both plants and also on the pure compounds. 

Cytotoxicities were determined by performing the microtitration assay. All the crude 

extracts were weakly cytotoxic towards the CEM-SS cell line except hexane extracts 

from C. mucigerum and P. alternifolium which gave moderate activity with ICso = 

16.2 Jlg/ml and lCso = 19.2 ).1.g1ml, respectively. The pure compound euxanmodin C 

was the most sensitive against the cell line with IC50 = 5.9 Jlg/ml. The antimicrobial 

activity was tested using the modified disc diffusion method. The crude extracts 

from both plants also showed different antimicrobial activity against the growth of 

four bacteria; Bacillus subtiUs mutant, Bacillus subtilis wild type, Staphyloccus 

aures and Pseudomonas aeruginosa. However, these crude extracts were weakly 

active against the bacteria with less than 10 mm diameter inhibition zone. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi keperluan untuk ijazah Master Sains 
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CALOPHYLLUM MUCIGERUM 

Oleh 

NGKIM NEE 

Julai 2001 

Pengerusi : Professor Madya Dr. Gwendoline Ee Cheng Lian 

Fakulti : Sains dan Pengajian Alam Sekitar 

Kajian terhadap kulit batang pokok Ploiarium alternifolium and Calophyllum 

mucigerum dengan menggunakan pelbagai teknik kromatografi telah menghasilkan 

emodin, ploiariquinone A, 1,8-dihidroksi-3-metil-6-metoksi-antrakuinon, 3�-

benzoiloksiolean-l1-en-13�,28-olid dan euxanmodin C daripada pokok P. 

alternifolium dan stigmasterol, friedelin, mucigerin I, mucigerin n dan 

cudraxanthone C daripada pokok C. mucigerum. Penentuan struktur-struktur 

sebatian ini dilakukan dengan menggunakan 2-D RMN, skektrokopi jisim, 

spektroskopi inframerah dan ultralembayung. 

Estrak menggunakan kulit pokok mentah heksana, etil asetat dan etanol dari P. 

altemifolium dan C. mucigerum telah dikaji secara teliti mengenai aktiviti 

pembunuh larva bagi larva Aedes aegypti. Ekstrak mentah heksana, etil asetat dan 

etanol dari kulit pokok menunjukkan aktiviti membunuh larva dengan nilai LCso 

iv 



95.0 Ilglml, 129.4 Ilglml dan 131.6 Ilglml masing-masing untuk pokok P. 

altermJolzum dan nilai LC50 87.9 Ilglml, 138.5 Ilglml and 147.4 Ilg/ml masing­

masing untuk: pokok C. muclgerum. Sebatian tulen, emodin memberi nilai LC50 2.79 

).lg/ml. 

Aktiviti sitotoksik, antibakteria dan antifungi telah dijalankan ke atas ekstrak: mentah 

heksana, etil asetat dan etanol kulit batang pokok P. altermJolzum dan C. 

mucigerum. Aktiviti-aktiviti ini juga dijalankan terhadap sebatian-sebatian tulen. 

Aktiviti sitotoksik ditentukan melalui pengasaian mikrotiter. Semua ekstrak mentah 

memberikan aktiviti lemah terhadap sel CEM-SS kecuali ekstrak: mentah heksana 

daripada C. muczgerum dan P. altemzjolzum yang sederhana aktif dengan nilai 1C50 

masing-masing ialahl6.2 Jlglml dan 19.2 Jlg/ml. Sebatian tulen, euxanmodin C 

adalah yang paling aktifterhadap sel dengan nilai 1C50 = 5.9 Ilg/ml. 

Aktiviti antimikrob dijalankan dengan menggunakan pengubahsuaian kaedah 

resapan disk. Ekstrak mentah daripada kedua-dua pokok menunjukkan aktiviti 

antimikrob terhadap pertumbuhan empat jenis bakteria� Bacillus subtilis mutan, 

Bacd/us subtzlls jenis liar, Staphyloccus aures dan Pseudomonas aerugmosa. Semua 

ekstrak mentah menunjukkan aktiviti lemah terhadap bakteria dengan garis pusat 

zon perencatan pertumbuhan yang kurang daripada 10 mm. 
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1 .1 The Genus of Ploiarium 

CHAPTER 1 

INTRODUCTION 

The genus P!oiarium belongs to the Theaceae family. Two of the P!oiarium species 

are Ploiarium alternifolium and Ploiarium pu!cherrimum. Ploiarium species are 

widely distributed at Southern Sarawak, Malaysia and they appear to be rather rare 

further north of Sarawak. However, they do not grow to timber size and are 

considered locally for domestic purposes such as pepper post and frrewood The 

wood is hard and heavy (Burkin, 1966). 

Ploiarium alternifolium (Vahl.) Melanch is a cicada tree and it is locally known as 

"Jinggau" in Sarawak. "Jinggau" is one of the most common trees in secondary 

forests and on sandy and acid soils in Southern Sarawak, Malaysia. It is a small tree, 

attaining a maximum girth of two to three feet, with a narrow conical crown and the 

stem is without buttress. However on the swampy ground, the bark develops to be 

slender and almost perpendicular stilt roots. The young tree bark is rather smooth. 

The inner bark is yellow in colour and fibrous while the outer bark appears reddish 

brown. Normally the leaves are simple, stalkless, spirally arranged, smooth and 

rather fleshy with the length ranging from two to five inches long and the width 

ranging from half to almost two inches wide. The leaves are pale green or yellowish 

green at the base and tinged with pink colouration at the edge. Old leaves are either 

red or orange in colour. The flower's width is one inch wide. It is white in colour, 
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tipped with pink and with numerous nutTy stamens. The trees fruit a thin conical 

woody capsule, splitting from base to apex into five parts to expose a central column 

when they are ripe. The trees grow on swampy ground and they are very tolerant to 

poor soils although they seem to prefer dry and acid soils. The tree is evergreen and 

it flowers fairly frequently. Each year its girth increases about 0.5 inches. The leaves 

are eaten raw as salad and have a pleasant sharp taste. P. alternifolium is recognized 

as a hard heavy, red wood with indistinct soft tissue and rays. The wood is 

commonly used as fence and pepper posts. It is also popularly used as firewood 

(Burkill, 1966). 

Figure 1.1: Flowers of Ploiarium altemifolium 
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Figure 1.2: Young seeds of Ploillrium altemifolium 

Figure 1.3: A cJuster of young Ploiarium alternifolium tree 
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1.1.1 Chemistry of Ploiarium alternijolium 

P. alternifolium has been found through phytochemical studies to contain secondary 

metabolites that can be grouped as geranyl anthraquinones, anthraquinonyl 

xanthones, triterpenoid benzoates and bixanthones. Anthraquinone is the main group 

in the quinones. It is widely found in liken, fungus and higher stage plants. 

Rubiaceae, Polygonacecae, Leguminosae and Liliaceae families are rich in 

anthraquinones. Besides the natural quinones, a dianthraquinone has also been 

isolated. This dianthraquinone was also synthesized from the oxidative coupling 

phenol reaction (Ahmad, 1993). 

1.1.1.1 Geranyl Anthraquinones 

The ethyl acetate soluble portion from the bark of P. alternifolium have provided 

two geranylated anthraquinones ploiariquinone A (1) and ploiariquinone B (2) 

(Graham et al., 1991). Ploiariquinone A and B can be envisaged as arising by 

cyc1ization of 2-geranylemodin followed by oxidation of the resulted chroman. 

o 

16 
�17 r !� " � 19 

2S 

Ploiariquinone A (1) 
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15 

Ploiariquinone B (2) 

1 .1.1.2 Antharaquinon.yl Xanthones 

Two anthraquinonyl xanthones from the shrub of P. alternifolium have been 

reported by Graham et al ., 1990. They were euxanmodin A (3) and euxanmodin B 

(4). This isolation was a great interest. Ploiarium is placed in the Bonnetiaceae or 

Theaceace family together with two South American genera, Bonnetia and 

Archytaea. The Bonnetiaceae has in the past been merged with either Theaceae or 

the Guttiferae. Isolation of xanthones supported a close link between the 

Bonnetiaceae and the Guttiferae. Euxanthone is known in the 16 genera of the 

Guttiferae and anthraquinones occur widely in one Guttiferae tribe, but neither have 

been isolated from the Theaceae. 

Euxanmodin A (3) 
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