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Thesis contributions:  

1. The combining process for extraction of curcuminoids and essential oil from Binh Duong 
Curcuma longa L. rhizomes were studied. From this process, both essential oil and 
curcuminoids could be obtained from the rhizomes without the step of removing lipids by 
organic solvents. The curcuminoid mixture was extracted with high yield (7.8% on dry 
mass basis) and high purity (96.2%), which support the feasibility of the process in larger 
scale. The essential oil content was 1.1% (on fresh mass basis) and composed of 
turmerone (38.9%), ar-tumerone (19.7%) and curlone (22.4%) as major components. 

2. Two methods for extracting curcuminoids from the rhizomes, Soxhlet and microwave 
assisted extraction, were examined. Microwave assisted method showed shorter 
extraction time (30 minutes compared with 3 hours), however, the extraction yield and 
curcuminoid purity were lower than in Soxhlet method. 

3. The separation, purification and characterization of three curcuminoid components, 
curcumin, demethoxycurcumin and bisdemethoxycurcumin, was investigated.  

4. Thirty derivatives of curcuminoids including 22 curcumin derivatives, 1 
demethoxycurcumin derivative and 7 bisdemethoxycurcumin derivatives were 
synthesized, characterized and determined the structure by the MS, IR, NMR 
spectroscopy. Among 30 synthesized compounds, there were 10 novel derivatives 
(according to Scifinder on 28th, January 2013).  

5. Some biological activities including anti-bacterial, anti-fungal, antioxidant and cytotoxic 
activites of curcuminoids and their derivatives were also examined: 



 Curcuminoids and their derivatives exhibited low anti-bacterial and anti-fungal 
activities against some examined bacterial and fungal strains. 

 Curcuminoids and their derivatives demonstrated higher DPPH radical scavenging 
activity than vitamin C; however, the derivatives showed insignificant improvement in 
the activities compared with their precursor, curcuminoids. The results also suggested 
the role of OCH3 group and the predominance of HAT mechanism in the DPPH 
quenching reactions of curcuminoids and their derivatives. 

 The derivatives as well as curcuminoids showed more potent anti-lipid peroxidation 
activity than trolox (vitamin E); however, their acvititives were lower than the 
corresponding curcuminoids. 

 Except for isoxazole curcumin (1), pyrazole curcumin (2) and N-phenylpyrazole 
curcumin (3), the other derivatives exhibited weaker cytotoxic activities against HepG2, 
RD, Lu cell lines than curcuminoids.  

 Curcumin and  their derivatives showed potentials in the cytotoxicity against prostate 
cancer PC3 cell line. Many derivatives exhibited higher activities than curcumin, which 
means that this kind of structure modification helps improve curcumin’s cytotoxicity 
against PC3 cell line. The novel derivative 19, which exhibited thirty-eightfold higher 
cytotoxicity than curcumin against PC3 cell line, high selectivity index SI=26 and 
satisfied Lipinski “rule of five”, promises as a good candidate for further research in 
finding drug for prostate cancer treatment. 
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