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ABSTRACT

In this research, conditions of high performance liquid chromatography
(HPLC) were optimized for the separation and simultaneous determination of some
phenolic compounds, namely gallic acid, catechin, epicatechin, caffeic acid, rutin and
quercetin.

In the first part of the study, brown seaweed sample was used as sample for
the selection of a suitable solvent for extraction and for optimization of HPLC
conditions for the separation of components in the seaweed extracts. It was found
that methanol: water: hydrochloric acid (75:20:5 v/v) yielded higher extraction
efficiency than methanol, methanol: water (75:25 v/v) and methanol: water: formic

acid (75:20:5 v/v) in the extraction of phenolic compounds from the seaweed samples.



Optimization of the HPLC technique in this work was based on the
investigation for the effects of detection wavelength, type and mobile phase
composition, flow rate of the mobile phase, type and concentration of common acids,
i.e. acetic acid and phosphoric acid, on resolution, analysis time, precision and
accuracy of analysis. Six phenolic compounds were separated within 30 min, using
an octadecylsilyl column in gradient elution system of acetonitrile and 0.1% acetic
acid solution as the mobile phase with a flow rate of 0.6 ml min™. Injections were
accomplished with a 20 yL fixed loop and the analysis was monitored at 275 nm. The
detection limits of gallic acid, catechin, epicatechin, caffeic acid, rutin and quercetin
were 0.04, 0.08, 0.08, 0.16, 0.02 and 0.10 ppm, respectively. The developed method
offers the advantages of improvement in resolution, short analysis time and the use of
less amount of common acids.

The method is applicable to simultaneous determination of phenolic compounds
in seaweed samples. Among ten seaweed samples investigated, only four samples
were found to contain phenolic compounds. For natural red seaweed sample,
phenolic compounds were found to be gallic acid, epicatechin and quercetin in the
concentration 488, 31 and 19 ug/g dry weight (DW), respectively. For commercial
dry seaweeds, the concentrations of epicatechin and quercetin were found to be 2 and
9 ug/g DW, respectively. Concentrations of catechin, epicatechin, rutin and quercetin
detected in natural green seaweeds were found to be 62, 4, 5 and 10 ug/g DW,
respectively. In natural brown seaweeds, the concentrations of rutin and quercetin
were found to be 18 and 19 ug/g DW, respectively. Phenolic compounds present in
these samples were also successfully confirmed using electrospray ionization mass

spectrometry.
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