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ZINGIBER AMARICANS BLUME 

By 

SUGENG RIYANTO 

January 2003 

Chairman: Associate Professor Mohd. Aspollah Hj. Sukari, Ph.D. 

Faculty: Science and Environmental Studies 

South East Asian countries are very rich in biodiversity with thousands of 

the plants species of which only a small proportion of the species have been 

investigated in detail. This research was carried out to investigate the chemical 

constituents and bioactivities of three well known medicinal plants Murraya 

paniculata Jack, Aegle marmelos Correa (Rutaceae) and Zingiber amaricans 

Blume (Zingiberaceae). 

Leaves and stem bark of M paniculata; leaves, bark and root of A. 

marmelos and rhizomes of Z. amaricans were separately extracted with various 

solvents. The extracts and isolated pure compounds were examined for their 

bioactivity against microbes and cancer cell line. Cytotoxic assay was perfonned 
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against CEM-SS (human T-Iymphoblastic leukaemia) cell line with MIT reagent, 

while antimicrobial tests were conducted by diffusion method against a list of the 

pathogenic bacteria and fungi. The structures of the isolated compounds were 

elucidated by using spectroscopic methods. 

Eight compounds were isolated from M. paniculata and identified as 

auraptene, stigmasterol, �-sitosterol, sucrose and methoxylated flavones including 

3,3' ,4' ,5,5 ' ,6,7 ,8-octamethoxyflavone, 3,3 ',4' ,5,5 ' ,6,7 -heptamethoxyflavone, 

3,3 ' ,  4',5,5 ',7 -hexamethoxyflavone and 3' ,4',5,5 ',7, -pentamethoxyflavone. The 

study on A. marmelos afforded eleven compounds; �-sitosterol, stigmasterol and 

hopane triterpenes including zeorin and dustanin; alkaloids aegeline and 

skimmianin; epilupeol, lupenone and coumann derivates; auraptene, 

epoxyauraptene and marmin. By employing the same procedures, the extracts of 

Z. amaricans afforded zerumbone as the major constituent, together with 

cholesterol, campesterol, stigmasterol and �-sitosterol. 

The results of antimicrobial and cytotoxic tests revealed that some of the 

extracts showed strong activities. Nevertheless, most of the isolated compounds 

showed only weak activity. On the other hand, the cytotoxic test results on 

dustanin and epilupeol showed moderate activity with ICso values of 1 . 19 10-2 

Ilmol/ml and 1 .43 10-2 Ilmol/ml, respectively. The results obtained for other 

compounds revealed weak cytotoxic activity as indicated by their ICso values; 

zerumbone (6.88 10-2 J.1IDol/ml), zeorin (3.76 10-2 Ilmol/ml), lupenone (4.08 10-2 Il 

mol/ml), marmin (6.66 10-2 Ilmol/ml) and aegeline (7.58 10-2 J.1IDollml). 

IV 



Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia bagi 
memenuhi keperluan ijazah Doktor Falsafah 

KAJIAN FITOKIMIA DAN UJIAN KEAKTIFAN BIOLOGI DARIPADA 
MURRAYA PANICULATA JACK,AEGLE MARMELOS CORREA AND 

ZINGIBER AMARICANS BLUME 

Oleh 

SUGENGRIYANTO 

Januari 2003 
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Fakulti: Sains dan Pengajian Alam Sekitar 

Negara-negara di Asia tenggara mempunyai kepelbagaian biologi yang 

kaya, ribuan spesies pokok tumbuh-tumbuhan wujud di daerah ini, tetapi hanya 

sebahagian kecil spesies dikaji secara mendalam. Kajian ini telah dijalankan untuk 

menyelidiki kandungan kimia dan keaktifan biologi daripada tiga tanaman ubatan 

yang terkenal iaitu : Murraya paniculata Jack, Aegle marmelos Correa dan 

Zingiber amaricans Blume. 

Daun dan kulit batang daripada M paniculata; daun, kulit batang dan akar 

daripada A. marmelos dan rizom daripada Z. amaricans diekstrak secara 

berasingan dengan berbagai pelarut. Ekstrak dan sebatian yang berjaya 

dipencilkan diperiksa keaktifan biologinya terhadap sel kanser dan mikrob. Ujian 

sitotoksik dilakukan ke atas sel leukaemia T -lymfoblast manusia (CEM-SS) 
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dengan menggunakan reagen MTT, sedangkan untuk mengesan keaktifan 

antimikrob dilakukan dengan kaedah peresapan cakera ke atas senarai bakteria 

patogen dan fungi. Struktur molekul daripada sebatian yang telah dipencilkan 

dikenal pasti dengan kaedah spektroskopi. 

Lapan sebatian yang telah berjaya dipencilkan dari M paniculata dikenal 

pasti sebagai: auraptene, stigmasterol, �-sitosterol, sukros and £lavon tennetoksi 

iaitu 3,3 ' ,4' ,5,5 ' ,6,7 ,8-oktarnetoksi£lavon, 3,3' ,4' ,5,5 ' ,6,7 -hepta-metoksi£lavon, 

3,3' ,4' ,5,-5 ' ,7-heksarnetoksi£lavon and 3 '  ,4' ,5,5 ' ,7 -pentarnetoksi-£lavon. 

Penyelidikan ke atas A. marmelos memperolehi sebelas sebatian, yakni: �­

sitosterol, stigmasterol dan triterpena hop ana iaitu zeorin dan dustanin; alkaloid, 

aegeline and skimmianin; epilupeol, lupenon dan terbitan koumarin; auraptene, 

epoxyauraptene and marmin. Z. amaricans diselidiki menggunakan kaedah yang 

sarna menghasilkan zerumbone sebagai kandungan utarna, bersarna dengan 

cholesterol, carnpesterol, stigmasterol and �-sitosterol. 

Keputusan ujian antimikrob dan sitotoksik menunjukkan bahawa beberapa 

ekstrak sangat berkesan. Namun begitu, kebanyakan sebatian yang telah 

dipencilkan didapati mempunyai keaktifan lemah. Manakala keputusan ujian 

sitotoksik mendapati bahawa dustanin dan epilupeol menunjukkan kesan 

sederhana dengan nilai ICso masing-masing 1 . 19  10-2 JlmoVml dan 1 .43 1 0-2 Jl 

moVml,. Keputusan yang diperolehi daripada sebatian lain menunjukkan kesan 

sitotoksik lemah dengan nilai ICsQ, yaitu: zerumbon (6.88 10-2 JlmoVml), zeorin 
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(3.76 10-2 /lmol/ml), lupenon (4.08 lO-2 /lmol/ml), marmin (6.66 110-2 /lmol/ml) 

dan aegelin (7.58 lO-2/lmol/ml). 
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CHAPTER I 

INTRODUCTION 

History 

The use of plants as medicines started since the early time. Literature 

evidence of man utilizing plants for the treatment of various diseases have been 

documented by the great civilization of the ancient China, India and Egypt. The 

prominent scholar in ancient Greece, named Theophratus (372-278 BC) has been 

described by some as the father of botany who studied over five hundred plants 

from the Mediterranean valley and also introduced the virtues of medicinal plants. 

At that time the scholars classified and gave the description of the plants, which 

aided the identification process. In the 1 9th century man started to isolate the 

active substances from medicinal plants and it was marked by the discovery of an 

alkaloid, quinine from Cinchona bark. Such discovery led scientists to search and 

collect the plants from jungles for sources of medicines from the natural 

resources. Some of natural products isolated from plants are still in use to day, 

such as quinine from Cinchona bark, morphine and codeine from the Papaver 

somniverum, digoxin from Digitalis purpurea leaves, atropine and hyoscine from 

Atropa belladonna. 



Traditional Medicinal Plants 

Tropical rainforest of southeast Asia, particularly in Malaysia stores large 

collection of plant species which provide an important source of traditional 

medicine. There are over 20,000 species of tropical plants in the country and 

about 500 genera containing 1 5,000 species in Peninsula Malaysia, of which 1 6% 

are claimed to have medicinal properties (Zakaria et al. , 1 994). The plants have 

been used for generations in various traditional medicine practices in Malaysia, 

Indonesia and its surrounding areas. Traditional medicine is well known for its 

high nutritional value, as well as its ability to cure various ailments. There are vast 

similarities between local Malay traditional medicine practices compared to the 

Indonesian traditional medicines. Probably a more scientific and modem approach 

may earn traditional medicine a more respectable place in the community. 

Traditional medicine is part of our national heritage and must be accorded its 

proper place. As it has been realized in some countries which introduced and 

promoted their traditional medicinal plant such as in Korea with Panax ginseng, 

India with Rauwolfia serpentina (Apocynaceae) and China with Rheum palmatum 

(Rhamnaceae). Nowadays, generally public has accepted these plants as one of the 

sources of modem medicines. Malaysia for example has the resource and capacity 

to investigate and promote certain well-known medicinal plants such as Eurycoma 

longifolia (Tongkat Ali) (Simarubaceae) and the other promising herbs for 

commercial exploitation. In Indonesia, traditional medicine has become a 

lucrative commercial industry bringing in large profits to entrepreneurs and 

farmers. Some medicine manufacturers treat the traditional medicinal plants as 
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