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ABSTRACT

Selectivity of the electrocoagulation process for certain simple phenolic
compounds was investigated in a systematic manner. It was found that phenols with at
least two adjacent (1,2-disubstituted) hydroxyl groups are preferentially coagulated,
while other phenols stay more or less unaffected in the solution. An electrocoagulation
study of some other organic substances was also carried out, namely, flavonoids,
monosaccharides, disaccharides, starch, polyols, and proteins. Flavonoids with adjacent
hydroxyl groups, starch and proteins were almost completely coagulated, whereas
flavonoids with non-adjacent hydroxyl groups, monosaccharides, disaccharides and

polyols turned out to be generally unresponsive to electrocoagulation.
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A study to recover the p‘rec.:ipitated phenolic conipound_s from the coagulum by
various methods was then carried out. - The results showed that decomposition of the
coagulum with dilute acid and lsubSequent solvent extraction of the resulting acid
solution is most suitable for the recovery of phenolic compounds.

The investigation to demonstrate a novel use of electrocoagulation technique as
a method capable of fractionation and isolation of certain natural products through
. recovery of coagulated compounds was undertaken. The normal isolation of the
CH,Cly/H;O-soluble fraction of the crude ethanolic extract of the bark of Lithocarpus
elegans afforded lupeol, betulin and betulinic acid as the major constituents.
Fractionation by electrocoagulation resulted in lupeol and betulinic acid being present in
the electrocoagulated extract while betulin, found in the untreated extract, was absent.
The normal isolation of the butanol-soluble fraction of the crude ethanolic extract of the
bark of the same plant gave catechin, epicatechin, proanthocyanidin B, and oligomeric
condensed tannins as the major constituents. Electrocoagulation resulted in catechin
and epicatechin being sﬁccessful_ly. recovered from the coagulum, while the dimeric
proanthocyanidin B as well as the other oligomeric condensed tannins could not be
completely identified and confirmed.

Recovery and enrichment of tannins from stem barks of other perennials by
electrocoagulation technique was performed. The results showed that phenolic
substances from tree barks of selected plants, namely Lithocarpus elegans, Quercus
kerrii, Quercus brandisiana, Quercus kingiana, and Castanopsis armata, were
electrolytically coagulable and subsequently recovered as concentrated phenolic extracts

with overall increase in antioxidant activity.
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