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Establishment of in vivo measurement of glucose anomers using near-infrared
spectroscopy
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Glucose, which is used as energy source, exists in an aqueous solution in a
state in which two isomers are mixed in a ratio of 4: 6. This ratio may change depending on the
temperature, the presence of ions, and the enzyme reaction, but there has been no method for
detecting the change in isomer ratio in the living body or the reaction solution in situ. In this
study, near infrared spectroscopy that has a high bio-permeability was used to analyze the
near-infrared spectra of glucose isomer in an aqueous solution and quantify the isomer ratio. As a
result, the two isomers of glucose showed differences in spectra at multiple wavelength regions,
including 1,742 nm, which is the highest correlation with the isomer ratio in PLS regression
analysis. In addition, it was shown that quantification of the isomer ratio using spectra around 1,
742 nm is effective even under the influence of temperature change and ions.
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