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Vibrational Spectroscopic Investigation for understanding Chlorophyll Biosynthesis Process under
different Lighting Irradiation
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Surface plasmon sensor system using Fano resonance for monitoring intermolecular interactions

LU Yiming'?, A FHfn2 b &2

VEERBRF 7 + b3 A A OIL, 2[R K

In this study, Fano resonance-based SPR using a multilayer system consisting of SF11/Ag/Si0»/TiO, was
investigated to improve the sensitivity of conventional SPR based on Kretschmann configuration. The sharp
asymmetric resonance dip of Fano resonance appearing in the attenuated total reflection (ATR) spectra
allows us to measure refractive index with higher sensitivity.

We established a modification process to immobilize Immunoglobulin G (IgG) on SF11/Ag/Si0»/TiO>
substrates and applied the modified substrates to highly sensitive measurement of intermolecular
interactions such as antigen-antibody interactions. ATR spectra of the modified SF11/Ag/SiO/TiO,
substrate were measured under the conditions of water, IgG solution and anti-IgG solution respectively, and
a shift to the higher angle side was observed. The refractive index and thickness of IgG and anti-IgG layer
were also determined using numerical analysis.

Improvements in substrate stability and the sensitivity due to the decrease in the extinction coefficient of

TiO> layer are still ongoing.
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Vibrational Spectroscopic Investigation for understanding Chlorophyll Biosynthesis Process under

different Lighting Irradiation

Intan D. Kurniawati'-?, Yasushi Inouye'->3, Hidekazu Ishitobi!-?3

!Graduate School of Frontier Biosciences, Department of Life Sciences, Osaka University,
Graduate School of Engineering, Department of Applied Physics, Osaka University,

3National Institute of Advanced Industrial Science and Technology.

At present, the reaction process of photosynthesis has been elucidated at the molecular level. Especially, the
analysis of chlorophyll, which is the most important dye in photosynthesis, contributes greatly to the
explanation of the electron transfer system in the photochemical reaction. As a primary pigment in the
photosynthesis process, chlorophyll is pivotal in giving plants green color and capturing light energy.
Vibrational spectroscopy is a non-destructive technique that is utilized to analyze chlorophyll by obtaining
the absorption spectra in leaves. Therefore, the purpose of this recent study is to spectroscopically
investigate the effects of different lighting irradiation in order to have an in-depth understanding of the

chlorophyll biosynthesis which is fundamental in the photosynthesis process.
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