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A water-soluble cationic derivative of porphyrin, which is named as meso-tetrakis(4-N- trimethyl
-aminophenyl)porphine(ttmapp), was synthesized in our laboratory in 1981 as a potential ultra
sensitive colorimetric reagent for metal analysis due to its intense absorption in visible region. By
using the method of acid-separation of the spectra, Soret band of ttmapp was first time utilized in the
ultra trace analysis of metal and copper in serum was successfully determined. Since then, Cd(ID),
Pd(IT). and Pb(II) have also been determined with ttmapp at ultra trace level.

Like other derivatives of porphyrins, ttmapp is also inert to form complexes with metal elements
and up to now, only five metals of Cd(II), Pd(Il), Pt(II) and Cu(Il) have been reported to ‘be
determined with ttmapp. The aim of this research is to find out more applications of ttmapp in
analytical field, focusing on its ultra high molar absorptivity and the rapid catalytic complexation
reaction with Cu(II).

This dissertation mainly cansists of 3 parts as follows:

a) Post-column substitution methods for the simultaneous determination of some species of
amino acids, the simultaneous determination of 14 species of rare earth elements(REE) and
the simultaneous determination of 5 species of heavy metals of Cu(Il), Za(II), Ni(II), Co(I)
and Cd(II).

‘b) Kinetic method for the individual determinations of ascorbic acid, glutathione, cysteine and

homocysteine on a flow mjectxon analysis (FIA) system.

¢) Analytical methods dérived from the FIA system ‘developed in part b) for the individual

determinations of some oxidative metals and glutathione disulfide.

The basis of these analytical methods is the catalytic complexation reaction of Cu(I) with ttmapp.
In part a), the methods can be subdivided into direct substitution method for the determination of
amino acids, which can form stable complexes with Cu(Il); and indirect substitution method for the
determinations of REE and heavy metsls, in which EDTA was utilized as a mediate chelating agent to
form complexes with both metal elements and Cu(Il). The reactions involved in each method should
occur aonsecutively thus the control of the reaction sequence is critical for these substitution methods.

A posteoluimn FIA system was employed to meet this requirement and achieved the analytical
purposes with both efficiency and precision.

In part b), the complexation reaction of Cu(Il) with ttmapp was used as the indicator reaction to
determine some catalytic substances like ascorbic acid, cysteine and etc.. Instead of the traditional
batchwise kinetic procedure, a continuous flow injection system was employed, which automated the
reaction procedure thus léd to the efficient and precise results.

In part ¢), the methods for the determination of some oxidative metals or ghutathione disulfide were
developed. The former is based.on the strong reducing ability of ascorbic acid and a reaction system
as ascorbic acid-Cu(II)-ttmapp was incorporated-into a FIA-system. The 1atter is based on a masking
procedure of glutathione with N-ethylmalaimide followed with an enzymatic reduction of glutathione
by glutathione reductase in a batchwise experiment, making the selective analysis of both forms of
glutathione possible on-one system.
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