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CYANOBACTERIA/PIGMENT/SPECTROSCOPY/FTIR/ATR/PCA/SIMCA

There are two main aspects to the dissertation. The first involves studying the
distribution of filamentous cyanobacteria found in the saline soil at the Ampur Khong,
Pimai and Ampur Nonsung, Nakhon Ratchasima province, Thailand and examining
the effects of varying photon fluxes and salt concentration on some isolated strains. In
the second part FT-IR spectroscopy was explored as means of rapidly discriminating
the isolated filamentous cyanobacteria based up on their IR spectra. Specifically,
Attenuated Total Reflectance (ATR), Fourier Transform Infrared (FTIR) spectroscopy
was used for the first time to characterize terrestrial cyanobacteria. There were thirty
study sites covering a wide range of soil types and salinity levels. Patterns of soil
salinity, soil types and abundance of cyanobacteria were compared. Cyanobacteria
appeared to be less abundant when soil had a high sand content and were more saline.
Seven filamentous strains were isolated and cultured in the laboratory. Five were used
in experiment investigating the effects of photon fluxes and salinity on growth and
pigment content. All strains appeared to be tolerant of the four lowest salinity level in
the range applied (0, 0,5, 1,0, 1,5, 2,5 g NaCl L") and to the three lower photonfluxes

(20,40, 60 and 80 pmol m™s™). There was no effect on initial growth rates in these
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treatments, however in Phormidium laminosum, Phormidium sp. and Oscillatoria
limosa growth rate increased under the lower two photon fluxes in the late
exponential phase of growth. Prolonged exposure to photon fluxes of 80 pmol m™s”
appeared to result in chlorosis in all species. The highest salinity inhibited growth in
all species except Oscillatoria limosa. In Scytonema javanicum chlorophyll o levels
were clevated at the lowest photon fluxes and f-carotene levels were highest at
salinity of 1gNaCl. L', All seven strains were used for the IR spectroscopy study.
More than 700 absorbance spectra were acquired. Spectra were acquired at early, mid
and late exponential phases to study the change in the macromolecular composition of
the cells during growth and how this might affect classification based on spectra
information. The multivariate statistical techniques Principal Component Analysis
(PCA) was used for the extraction and interpretation of the systematic variance in the
spectral data set. The data set was divided into training and testing sets. The training
sets were used to develop PCA models representing the cyanobacterial strains and
these were used to classify spectra from the testing sets using a chemometric method
known as Soft Independent Modeling by Class Analogy (SIMCA). The results showed
that spectroscopic method has the potential to be used as an accurate, rapid and non-

destructive means of classifying terrestrial cyanobacteria.
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