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Abstract of thesis presented to the Senate of Universiti Putra Malaysia  

in fulfillment of the requirement for the degree of Master of Science  

 

ISOLATION AND BIOACTIVITY OF CHEMICAL CONSTITUENTS FROM 

ZINGIBER CASSUMUNAR ROXB. AND AGLAIA OLIGOPHYLLA MIQ. 

 

By 

MOHD ZULKHAIRI BIN AZID 

May 2012 

 

Chairman  : Professor Mohd Aspollah bin Sukari, PhD 

Faculty  :  Science 

 

Zingiber cassumunar Roxb. (Zingiberaceae) or locally known as “Bonglai”  among 

Malay is traditionally used as medicines to treat, skin disease, inflammation and as one 

of the component in herbal spices. From the isolation worked on the rhizomes of 

Zingiber cassumunar, five compounds  isolated were elucidated as cis-3-(3',4'-

dimethoxyphenyl)-4-[(E)-3''',4'''-dimethoxystyryl]cyclo-hex-1-ene (21), (E)-4-(3',4'-

dimethoxyphenyl)but-3-en-1-ol (12), 3,4-dimethoxybenzoic acid (29), 8-(13,14-

dimethoxyphenyl)-2-methoxynaphto-1,4-quinone (20), and beta-sitosterol (30).  

 

Aglaia oligophylla Miq. belongs to the Meliaceae family which is a large tree up to 25 

meter high and locally is known as “Bekak”. Aglaia species have received a lot of 

attention lately due to its strong insecticidal and cytotoxic activity. Phytochemical 

studies on stem bark of Aglaia oligophylla has afforded dammarane acid type of 

compounds, namely 20S,24R-epoxy-25-hydroxy-2-methoxy-2,3-secodammarane-3-oic 
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acid (77) and 20S,24S-epoxy-25-hydroxy-2-methoxy-2,3-secodammarane-3-oic acid 

(78) while separation work from the trunk of Aglaia oligophylla successfully isolated 

one compound identified as silvaglin A (47)  along with beta-sitosterol (30). Compounds 

(77) and (78) have never been reported previously, while silvaglin A (47) was isolated 

for first time from Aglaia oligophyalla. Structure of the compounds were elucidated 

using various spectroscopic techniques  such as GCMS, HRESIMS, FT-IR, 1D NMR 

and 2D NMR and comparison with the previous worked.  

 

In vitro investigation on the cytotoxic activitiy of isolates of both plants have been 

carried out towards human T-lymphoblastic (CEM-SS) and human cervical (HeLa) 

cancer cells. All the extracts of rhizomes Zingiber cassumunar showed no activity 

towards (CEM-SS) with IC50 values of  > 30 µg/ml except for chloroform extract, which 

displayed IC50 value of 9.20 ± 0.02 µg/ml. Compounds (20) and (21) also exhibited 

moderate cytotoxic activity against CEM-SS cells with IC50 values 25.96 ± 0.94 and 

28.34 ± 0.39 µg/ml, respectively. Meanwhile, all crude extracts from Zingiber 

cassumunar displayed no cytotoxicity activity against HeLa cells. However, all 

compounds isolated showed significant cytotoxic activity against HeLa cell line with 

IC50 values < 15 µg/ml. Most of the crude extracts from stem bark of Aglaia oligophylla  

showed no cytotoxic activity towards CEM-SS cells except for methanol extract with 

IC50 value 22.76 ± 0.08 µg/ml. All extracts from trunk also did not give any activity 

towards CEM-SS cells. Meanwhile, petroleum ether, chloroform and ethyl acetate 

extracts from stem bark of Aglaia oligophylla showed moderate cytotoxic activity with 

IC50 value less than 15 µg/ml against HeLa cells whilst methanol extract showed IC50 
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value of 22.93 ± 0.38. However, all extracts from trunk exhibit no cytotoxicity towards 

HeLa cells. Surprisingly, compounds (47), (77) and (78) showed interesting cytotoxic 

activity towards HeLa cancer cell line with IC50 value less than 15 µg/ml.  

 

Apart from the above activity, antimicrobial assay were also carried out on the isolates 

of the plants. Only certain extracts from Zingiber cassumunar and Aglaia oligophylla 

exhibit weak inhibition towards selected microbes and fungi while the rest were not 

active. Meanwhile, all extracts from both plants did not show any activity towards larvae 

of Aedes aegypti.  
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 

 sebagai memenuhi keperluan untuk Ijazah Master Sains 

 

PENGASINGAN DAN AKTIVITI BIOLOGI KOMPONEN KIMIA DARIPADA 

ZINGIBER CASSUMUNAR ROXB. DAN AGLAIA OLIGOPHYLLA MIQ. 

 

Oleh 

MOHD ZULKHAIRI BIN AZID 

Mei 2012 

 

Pengerusi  : Profesor Mohd Aspollah bin Sukari, PhD 

Fakulti  :  Sains 

 

Zingiber cassumunar (Zingiberaceae) Roxb. atau lebih dikenali sebagai “Bonglai” oleh 

masyarakat Melayu telah digunakan secara tradisional sebagai ubat untuk merawat 

penyakit kulit, keradangan dan salah satu komponen di dalam ramuan herba. Daripada 

kajian pengasingan ke atas rizom Zingiber cassumunar, 5 sebatian telah berjaya 

diasingkan yang dikenali sebagai cis-3-(3',4'-dimetoksifenil)-4-[(E)-3''',4'''-

dimetoksistiril]siklo-hek-1-ena (21), (E)-4-(3',4'-dimetoksifenil)but-3-en-1-ol (12), asid 

3,4-dimetoksibenzoik (29), 8-(13,14-dimetoksifenill)-2-metoksinafto-1,4-kuinon (20), 

dan beta-sitosterol (30). 

 

 Aglaia oligophylla Miq. tergolong di dalam famili Meliaceae dan merupakan sebuah 

pokok besar yang boleh mencapai sehingga 25 meter tinggi dan dikenali sebagai 

“Bekak” dikalangan penduduk tempatan. Kebelakangan ini, spesies Aglaia telah 

mendapat banyak perhatian berikutan kekuatan aktiviti dari segi sifat sitotoksik dan 
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insektisidal spesies tersebut. Kajian fitokimia terhadap kulit pokok Aglaia oligophylla 

telah berjaya mengasingkan dua sebatian jenis asid damaran yang dinamakan sebagai 

asid 20S,24R-epoksi-25-hidroksi-2-metoksi-2,3-sekodammaran-3-oik (77) dan asid 

20S,24S-epoksi-25-hidroksi-2-metoksi-2,3-sekodammaran-3-oik (78) dan manakala 

pengasingan daripada batang pokok pula telah berjaya memencilkan satu sebatian 

dinamakan sebagai silvaglin A (47) dan beta-sitosterol (30). Sebatian (77) dan (78) 

belum pernah dilaporkan sebelum ini, manakala silvaglin A (47) pertama kali diasingkan 

daripada Aglaia oligophylla. Struktur sebatian telah dielusidasi menggunakan pelbagai 

teknik spektroskopi seperti GCMS, HRESIMS, FT-IR, 1D NMR dan 2D NMR serta 

perbandingan dengan kajian sebelum ini.  

 

Kajian in vitro terhadap aktiviti sitotoksik daripada kedua-dua pokok tersebut telah 

dijalankan terhadap sel kanser manusia iaitu T-limfoblastik (CEM-SS) dan sel kanser 

serviks (HeLa). Kesemua ekstrak daripada rizom Zingiber cassumunar tidak 

menunjukkan aktiviti terhadap sel CEM-SS dengan nilai IC50 > 30 µg/ml kecuali ekstrak 

kloroform yang menunjukkan nilai IC50 9.20 ± 0.02 µg/ml. Sebatian (20) dan (21) juga 

menunjukkan aktiviti sitotoksik yang sederhana  terhadap sel CEM-SS dengan nilai IC50 

25.96 ± 0.94 dan 28.34 ± 0.39 µg/ml. Manakala, kesemua ekstrak mentah daripada 

rizom Zingiber cassumunar tidak menunjukkan aktiviti sitotoksik terhadap sel HeLa. 

Walaubagaimana pun, kesemua sebatian menunjukkan aktiviti sitotoksik yang signifikan 

terhadap sel HeLa dengan nilai IC50 < 15 µg/ml. Hampir kesemua ekstrak daripada kulit 

pokok Aglaia oligophylla tidak menunjukkan aktiviti sitotoksik terhadap sel kanser 

CEM-SS kecuali ekstrak metanol dengan nilai IC50 22.76 ± 0.08 µg/ml. Kesemua 
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ekstrak daripada batang pokok juga tidak memberikan sebarang aktiviti terhadap sel 

CEM-SS. Manakala, ekstrak petroleum eter, kloroform dan etil asetat dari kulit pokok 

Aglaia oligophylla menunjukkan aktiviti sitotoksik yang sederhana dengan nilai IC50 

kurang daripada 15 µg/ml terhadap sel Hela, manakala ekstrak metanol menunjukkan 

nilai 1C50 22.93 ± 0.38. Manakala, kesemua ekstrak daripada batang pokok tidak 

menunjukkan aktiviti sitotoksik terhadap sel HeLa. Akan tetapi, sebatian (47), (77) dan 

(78) menunjukkan aktiviti sitotoksik yang menarik terhadap sel kanser HeLa dengan 

nilai IC50 kurang daripada 15 µg/ml.  

 

Selain daripada aktiviti di atas, kajian antimicrobial juga telah dijalankan terhadap isolat 

dari kedua-dua tumbuhan. Hanya sebahagian ekstrak daripada Zingiber cassumunar dan 

Aglaia oligophylla menunjukkan perencatan yang lemah terhadap mikrob dan fungi 

terpilih sedangkan yang lain adalah tidak aktif. Manakala, kesemua ekstrak dari kedua-

dua pokok tidak menunjukkan sebarang aktiviti terhadap larva Aedes aegypti. 
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