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概　要

Ikuto Suzuki, Mitsuhiro Ogawa, Kimihiro Seino, Masamichi Nogawa, Hisashi Naito, Ken-ichi Yamakoshi, Shinobu
Tanaka
We have developed a measurement system that uses LEDs to estimate multiple components such as urea and
creatinine in spot urine samples using near-infrared spectroscopy by using several LED as light sources. In this
study, 10 standard wavelengths (1400–2300 nm, in 100 nm increments) were chosen for measurement. Then, a
multiple regression analysis using all combinations of 10 wavelengths was performed. Wavelength selection was
performed by comparing the minimum standard error of prediction (SEP, calculated from actual concentration and
predicted concentration) for each wavelength combination and found resultant selection of wavelength. Finally, we
obtained high accuracy for estimating urinary urea and creatinine levels using four wavelengths for urea and five
wavelengths for creatinine. Furthermore, an extremely high correlation coefficient (γ > 0.99) was obtained for both
components. We calculated urea concentration, creatinine concentration, and urea-to-creatinine ratio using this
optical, reagentless method. The low SEP and high γ show that our method is suitable for practical determination of
urea-to-creatinine ratio. Thus, this method of analyzing urine samples using NIR spectroscopy can be used to
assess protein intake in CKD patients.

This paper is available online at "http://abe-journal.org/issues/2018/04/11/382".
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