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Refractive Index Observation of Soy Lipids
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ABSTRACT

An observation of the refractive index of a soy lipid (Lo -phosphatidylcholine) is
presented in this study. For these observations, a localized surface plasmon sensor
and a program for measurement were developed. In the localized surface plasmon
sensor, a He-Ne laser with linearly polarized light was used as the light source, and
the size of the laser was expanded to 1.2 cm using a set of lenses. Then, to optimize
polarization, the linearly polarized light was converted to radially polarized light
using a z-polarization device. The light was focused by an oil-immersion objective
lens, and a thin metal film deposited on the cover glass was illuminated by the
focused laser beam. The distribution of reflected light intensity at the exit pupil
plane of the oil-immersion objective lens was captured by a CCD device. In the
reflected light distribution, a dark ring due to surface plasmon excitation appeared.
As the size of the dark ring was strongly dependent on the refractive index of the
metal surface, the changes in the size of the ring due to lipid adsorption on the
surface were analyzed to determine the refractive index of the lipid. To observe
changes to the refractive index and to calibrate the index, we first assessed water
at the metal surface. Subsequently, the soy lipid at a concentration of 3 mM was
introduced onto the metal surface by the vesicle fusion method, and observed.
For a comparison with the these results, the refractive index of the soy lipids was
estimated. Soy Protein Research, Japan 14, 135-138, 2011.
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Fig. 1. An optical system of localized surface plasmon
microscope.
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Fig. 2. Observed intensity distribution of the reflected light at the exit pupil plane of the objective lens, and the
plots corresponding to the dotted line on the observed distribution.
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