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Clarification and Control of the Optical Functions of the Reconstituted
Light-Harvesting Pigment-Protein Complexes from Purple Photosynthetic Bacteria
with Polar Carotenoids

Hashimoto, Hideki
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Biochemical methods were successfully developed to incorporate various kinds

of carotenoid into the photosynthetic membranes or light-harvesting complexes that were prepared
from carotenoidless strains of purple photosynthetic bacteria. Steady-state optical absorption,
fluorescence excitation and femtosecond to sub-millisecond time-resolved absorption spectroscopies
were applied to the carotenoid-reconstituted light-harvesting complexes for the purpose to clarify
the exact mechanisms of the excitation energy transfer between carotenoid and bacteriochlorophyll.
Highly efficient singlet-singlet excitation energy transfer was realized when the carbonyl
containing carotenoids were incorporated into the light-harvesting systems from purple

photosynthetic _bacteria using the intra-molecular charge transfer (ICT) excited state of the
carbonyl containing carotenoids.
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