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Near-infrared Spectroscopic Measurement of Glucose Under the Existence
of Other Major Blood Components

Ju-Hyun Baek, Naroo Kang, Young-Ah Woo and Hyo-Jin Kim®*
College of Pharmacy, Dongduk Women's University, Seoul 136-714, Korea

Abstract — This study was described for measuring clinically relevant levels of glucose in undiluted plasma and whole
blood by near-infrared (NIR) spectroscopy. Result from an initial measurement of major blood components powder was over-
lapped the absorption bands of glucose at 1500~1600 nm. However, the NIR data of blood components were clearly sep-
arated by principle component analysis (PCA) space. By the use of partial least squares (PLS) regression, glucose
concentrations in undiluted plasma and whole blood could be determined with standard errors of prediction (SEP) of 15 mg/
d! and 76 mg/dl, respectively. Although these blood components possessed strong absorption bands that overlapped with the
absorption bands of glucose, successful calibration models could be carried out.
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Fig. 1 — Reflectance spectra of glucose (solid line), bovine serum
albumin (BSA, long dash line), creatinine (medium dash
line), ascorbate (short dash line), urea (dotted line),
cholesterol (dash-dot line) and hemoglobin (Hb, dash-dot-
dot line).
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Fig. 2 — PCA score plot for reflectance spectra of blood components
powder.
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‘Table I-PLS Modeling results for glucose in undiluted plasma and whole blood

Calibration Validation
Spectral range (nm) Pretreatment Factor
SEC (mg/dl) R SEP (mg/d)) R

Plasma 1100~2200 First derivative 4 7 1.000 15 0.986

Whole blood 1100~1900 Raw 4 53 0.964 76 0.924
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Fig. 3 — Absorbance spectra for blood components mixture after
baseline offset; glucose 0 mg/dl (solid line), 50 mg/d!
(dotted line), 100 mg/d! (short dash line), 200 mg/d/ (dash-
dot-dot line), 400 mg/d/ (long dash line), 800 mg/d! (dash-
dot line), 1400 mg/d! (medium dash line).
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Fig. 4 — First derivative near-infrared transmission spectra of plasma
with glucose.
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Fig. 5 — Representative concentration plots for glucose in plasma (a)
and whole blood (b). Solid line shows linear regression fit.
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