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ABSTRACT

The primary aim of this research work is to study and utilise an
electrochemical technique, viz. electrocoagulation (EC), as an alternative method of
isolating natural products. Conventionally, EC is an electrochemical method by which
various types of impurities including dyes and pigments can be removed from many
kinds of wastewater. Thus, in the first stage of this research, optimal EC conditions
were determined of coagulation of some model natural dyes and pigments, namely
chlorophyllin, crocin, chlorophyll, and p-carotene. Another crucial variable is the EC
medium, which conventionally has been purely aqueous in nature. In this model study

ethanol containing various proportions of water was used as EC medium. Other
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important variables studied were the type of electrode used and the duration of the EC

process.

The experimental results of the above investigation indicated that the
model water-soluble dyes (chlorophyllin and crocin) could be readily coagulated in
every EC medium used, viz. 25, 50, 75, and 85% ethanol. However, the water-
insoluble pigments (chlorophyll and B-carotene) were less readily coagulated. As for
the type of electrode, it was found that iron is a somewhat better electrode than
aluminium as far as coagulation rate is concerned. Finally, the coagulation seemed to

be over or unchanged within 2 hours or less.

The second part of the research work consists of the application of EC
to the decolourisation of real plant colouring matter and to the isolation or
fractionation from natural source of selected natural products, viz. solasodine from
Solanum laciniatum, asiaticoside from Centella asiatica, lactones from Andrographis
paniculata, morindone from Morinda angustifolia, morin from Artocarpus
heterophyllus, and phenolic dyes from Caesalpinia sappan. Each of this undertaking
was done in comparison, where applicable, with a conventional method in which

organic solvents were used in almost every step of extraction and purification.

The results of the above EC application show that in every case studied
the decolourisation of plant colouring matter by EC is more efficient than the organic
solvent-based method. As for the isolation of natural products mixed results were
obtained, solasodine could be isolated successfully and in a higher yield than
conventional method. Asiaticoside was more efficiently purified by EC than by

solvent extraction. Compared to the simple crude extract the lactone compounds was
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obtained in a more concentrated form by EC although apparently some of the lactones
were lost in the EC process. Morindone was isolated in a comparable yield to that by
conventional method but in a rather impure state while morin could not be isolated by
EC. The phenolic dyes were electrolytically isolated in a lower yield than that by the
classical method and only one natural compound (brazilin) was obtained from the dye
mixture while two additonal natural products (sappanol and episappanol) were

identified in the ordinary extract.

From the above investigative study, it can be concluded that EC is an
efficient method for the removal of plant colouring matter in an aqueous ethanolic
medium. Furthermore, EC can also be applied beneficially as a purifying step in the

isolation process of some natural products.
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