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Abstract

Abstract

Phthalocyanine compounds, with excellent physical and chemical stability, have
been applied in various fields benefiting from its peculiar light, electricity, magnetism
characteristics. We made a further investigation with strongly fluorescent aluminium
tetrasulphonated phthalocyanine for application in analytical biochemistry.  This
thesis is divided into four chapters.

In chapter one, the synthesis, characteristics and applications of metal
phthalocyanines in analytical sciences were reviewed. It mainly focuses on the
research developments in their applications in fluorescence techniques, model enzyme
catalysis, and analytical biochemistry.

In chapter two, we found that the fluorescence of aluminium tetrasulphonated
phthalocyanine (AIS4Pc)  was extremely quenched by bovine serum albumin (BSA),
but recovered dramatically after the addition of pepsin in acidic media. Based on
this phenomenon, a new method was developed for homogeneous determination of
pepsin. The effect of pH, buffer system, reaction time, reaction temperature and
coexisting substances had been investigated. The constructed method was applied to
the determination of pepsin in practical samples with satisfactory results.

In chapter three, it was found that strong association between the negatively
charged e-poly-L-Lysine (PLL) and the positively charged AlS4Pc occurred in acidic
media, led to dramatic fluorescence quenching of AlS4Pc. The fluorescence of the
system recovered obviously in the presence of sodium dodecyl benzene sulfonate
(SDBS). Based on this phenomenon, a new method was developed for the
determination of PLL and SDBS. The constructed method can be used to
quantitative determination of SDBS in practical samples with satisfactory result.

In chapter four, Ames tests on metal phthalocyanines were carried out. Due to
the special and excellent physicochemical properties, phthalocyanine compounds

have been extensively researched in the areas relating to tremendous potential values



Abstract

in material, energy, message, medical fields in last decades. In consideration of its
possible harm to people and environment, preliminary research on biological security
of five sorts of phthalocyanine compounds has been studied by a classic assay, Ames
test, the results indicated that Tetra-substituted nitro zinc phthalocyanine showed
mutagenicity with frameshift mutation while other four kinds of phthalocyanine

compounds showed negative results of mutagenicity.

Key Words: Phthalocyanine; Fluorescence Probe; Fluorescence Recovery, Ames test
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