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ABSTRAK 

Kanser adalah salah satu sebab utama kematian di seluruh dunia dengan bilangan kes 

dijangka meningkat sebanyak 70% dalam tempoh dua dekad akan datang. Fakta ini 

menyebabkan para penyelidik terus mengkaji bagaimana cara untuk merawat kanser 

dengan mencari ubat baru yang berpotensi untuk menggantikan ubat anti kanser seperti 

doxorubicin yang mempunyai pelbagai kesan sampingan. Sebilangan besar sebatian 

semula jadi telah dikaji secara meluas berkenaan potensi penggunaannya dalam 

pencegahan kanser sejak beberapa dekad. Kurkumin dari Curcuma longa telah menarik 

perhatian para penyelidik, merupakan sebatian semula jadi yang sangat menjanjikan 

yang berpotensi digunakan untuk kemoterapi pelbagai kanser. Kurkumin memenuhi 

ciri-ciri untuk agen pencegahan kimoterapi yang ideal dengan ketoksikan yang rendah, 

kemampuan dan akses mudah. Tetapi disebabkan ketidakstabilan struktur, keterlarutan 

yang rendah dan bioavailabiliti yang lemah, kurkuminoid telah disintesis untuk 

memperbaiki strukturnya dan bioavailibiliti yang rendah. Kira-kira 20 kurkuminoid 

disintesis dengan menggunakan aldehida dan ketone yang berbeza di bawah kaedah 

tindak balas kondensasi Claisen-Schmidt. Produk telah ditulenkan dengan 

menggunakan kromatografi lajur, kromatografi lapisan nipis dan proses penghabluran. 

Struktur kimia sebatian disintesis telah dijelaskan dengan menggunakan spektroskopi 

UV-VIS, spektroskopi spektrometer Massa (MS) dan spektroskopi resonans magnetik 

Nuklear (NMR). Derivatif telah dinilai tahap sitotosisiti terhadap karsinoma serviks 

manusia HeLa dan kanser sel K562 dengan menggunakan ujian MTT. Di antara 

derivatif ini, 21 (IC50 = 12.50 ± 1.30), 22 (IC50 = 11.00 ± 2.80), 23 (IC50 = 9.00 ± 1.20), 

26 (IC50 = 12.00 ± 1.60), 28 (IC50 = 11.00 ± 2.10), 29 (IC50 = 15.00 ± 1.60), 30 (IC50 = 

15.00 ± 1.20), 31 (IC50 = 14.00 ± 1.40), 32 (IC50 = 11.00 ± 1.30), and 33 (IC50 = 9.00 ± 

1.20) menunjukkan kesan sitotoksik tinggi pada sel-sel karsinoma serviks manusia 

HeLa. Sementara itu, sebatian 22 (IC50 = 6.50 ± 0.80), 23 (IC50 = 16.00 ± 1.30), 32 

(IC50 = 15.00 ± 1.90) dan 33 (IC50 = 12.50 ± 0.95) menunjukkan kesan sitotoksik yang 

tinggi terhadap sel kanser K562. Oleh itu, beberapa sebatian didapati menunjukkan 

kesan sitotoksisiti yang lebih tinggi terhadap sel-sel kanser HeLa dan K562 berbanding 

dengan doxorubicin yang digunakan sebagai bahan rujukan. 
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ABSTRACT 

Cancer is one of leading causes of death worldwide with the number of cases is 

expected to rise by 70% over the next two decades. These facts have lead researchers to 

continue studying how to treat cancer by find a new potential drug to replace the 

standard anti-cancer drugs such as doxorubicin which has side effects. Numerous 

natural compounds have been extensively investigated for their potential use in cancer 

prevention over decades. Curcumin from Curcuma longa has caught attention among 

researchers, is a highly promising natural compound that can potentially be used for 

chemoprevention of various cancers. Curcumin fulfils the characteristics for an ideal 

chemopreventive agent with its low toxicity, affordability and easy accessibility. But 

due to structurally instable, low solubility and poor bioavailability, the mono-ketone of 

curcuminoids were synthesized to improve its structure and poor bioavailability. About 

20 curcuminoids were synthesized by using different substituted aldehydes and 

different ketones under Claisen-Schmidt condensation reaction method. The products 

were purified by using column chromatography, thin layer chromatography and 

crystallization processes. The chemical structures of the synthesized compounds were 

elucidated by using UV-VIS spectroscopy, Fourier transform infrared spectrometer 

(FTIR), Mass spectroscopy (MS) and Nuclear magnetic resonance spectrometer (NMR) 

spectroscopy. The compounds were screened for their cytotoxicity effects on HeLa 

human cervical carcinoma and K562 cancer cell lines by using MTT assay. Among 

these derivatives, 21 (IC50 = 12.50 ± 1.30), 22 (IC50 = 11.00 ± 2.80), 23 (IC50 = 9.00 ± 

1.20), 26 (IC50 = 12.00 ± 1.60), 28 (IC50 = 11.00 ± 2.10), 29 (IC50 = 15.00 ± 1.60), 30 

(IC50 = 15.00 ± 1.20), 31 (IC50 = 14.00 ± 1.40), 32 (IC50 = 11.00 ± 1.30), 33 (IC50 = 

11.00 ± 1.20) and 34 (IC50 = 6.00 ± 1.20) showed high cytotoxic effects on HeLa 

human cervical carcinoma cell lines. Meanwhile, compounds 22 (IC50 = 6.50 ± 0.80), 

23 (IC50 = 16.00 ± 1.30), 32 (IC50 = 15.00 ± 1.90) and 33 (IC50 = 12.50 ± 0.95) showed 

high cytotoxic effects against K562 cancer cell lines. Therefore, some compounds were 

found to show higher cytotoxicity effect against HeLa and K562 cancer cell lines in 

comparison to doxorubicin used as standard. 
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