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Abstract

Under iron-limited conditions, marine microorganisms are able to secrete
low-molecular-weight, highly specific iron chelators termed siderophores.
These compounds scavenge iron from protein complexes or insoluble
hydroxides in the extracellular environment and transport it to the cell cytosol
via a membrane-bound receptor protein in the microorganism. Iron is a
necessary requirement in marine ecosystems. Therefore research on
siderophores is very significant to interpretation of high nitrate low
chlorophyll (HNLC) regions and iron hypothesis. Besides, siderophores can be
widely applied to medication, agriculture, environmental protection and so on.
In this thesis, coarse isolation was carried out for siderophores secreted by
microalgaes. High performance liquid chromatography-mass spectrometry
(HPLC-MS) was applied to analysis of siderophores combined with metals.
Simultaneously, resonance rayleigh scattering technique (RRS) was adopted to
catechol determination. It will provide the foundation for speciation of
available iron in marine ecosystems. It will also exploit wider fields for
analytic technologies.

Chapter 1 was an overview of the academic knowledge, investigative
significance, and the current research status about siderophores. It summarized
investigative background, purpose and contents.

In Chapter 2, appropriate microalgaes were ascertained on the basis of
investigation for siderophore secreted by different microalgaes. A systematic
investigation about the growth of Prorocentrum donghaiense Lu made sure of

the optimally separate conditions. The coarse isolation of the siderophroes
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secreted by P. donghaiense Lu and Alexandrium tamarense (Lebour) Balech
were carried on respectively by column chromatography and liquid-liquid
extraction.

In chapter 3, HPLC-MS method was developed for the analysis of
siderophores combined with metals. The effect of chromatogram conditions
was detected on the separation of siederophores and metal chelator. Thereout,
the optimal conditions was achieved. Under the optimal conditions, the
analysis of siderophores coupled with iron and aluminum was investigated.
Furthermore, the effect of aluminum on siderophores combined with iron was
surveyed.

RRS technique for the catechol determination was discussed in detail in
chapter 4. The appropriate conditions of CAS reaction recurred to orthogonal
test. The adaptively resonance luminescence wavelength was attained.
Standard curve was also obtained.

Major conclusions and recommendations for future research were

summarized in chapter 6.

Keywords: Siderophore; High Performance Liquid Chromatography-Mass

Spectrometry (HPLC-MS); Resonance Rayleigh Scattering
Technique (RRS)
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Neocoprogen [ H -COCH; CH; a
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