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Fig. 1 Infrared spectra of aqueous urea solution,
aqueous glucose solution and human serum
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Fig. 2 Simulation results for urea measurement

Syx was calculated from correlation between urea
concentrations used for spectra calculation and pre-
dicted urea concentrations using PLS. —@— sam-
ple set containing 0~100 mg/dl glucose; ---O---
sample set containing 0~ 1000 mg/dl glucose
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a) Uric acid b) Creatinine
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Fig. 3 Effect of glucose concentrations on bioche-
mical analyses

Glucose concentration (x-axis) was measured by
automatic clinical analyzer. Concentrations of uric
acid, creatinine, urea, triglycerides, cholesterol and
total protein  (y-axis) were measured by
ATR/FT-IR using a calibration set containing
70~1800 mg/dl glucose (O) or a calibration set
containing 70~330 mg/dl glucose (@). A indi-
cates concentration of uric acid, creatinine, urea,trig-
lycerides, cholesterol, total protein measured by
automatic clinical analyzer.
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Fig. 4 Correlation between ATR/FT-IR and automatic clinical analyzer
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Reduction of glucose interference in biochemical analyses based on infrared
spectroscopy. Toshiko Fuju, Yuji MivaHara and Yoshio WaTaNaBe (Central Research
Laboratory, Hitachi Ltd., 1-280, Higashi-koigakubo, Kokubunji-shi, Tokyo 185)

Simultaneous analyses of biochemical components in human serum were investigated
using attenuated total reflection (ATR) and FT-IR in combination with the partial least
squares (PLS) calibration method. When the glucose concentration in a sample was out
of range of that in the standard solutions for calibration, measurements of biochemical
components were found to be affected by the glucose concentration. Glucose interference
could be reduced by optimizing the number of standard solutions and the range of glu-
cose concentrations in the standard solutions. When the optimized standard solutions
were used for calibration, good correlations between the ATR/FT-IR method and the
automatic clinical analyzer could be obtained for measurements of triglycerides, urea,
cholesterol, total protein and glucose, while correlation coefficients for uric acid and
creatinine were 0.77 and 0.85 respectively because of insufficient sensitivity of the detec-
tor.
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