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Abstract: In order to select optimal spectral width for biomedical components analysis by near-infrared ( NIR) spectrosco—
py starting with the characteristic wavelengths of the samples a modeling procedure based on spectroscopy principles is
presented. 348 human serum samples are collected. Cholesterol and triglyceride in human sera are analyzed as an example.

According to spectroscopy principles and absorbance of 2 mm-thick sera first overtone region is selected for analysis. Mod—
els with different spectral width are compared. For cholesterol and triglyceride models optimal spectral width is 70nm and
100nm respectively. Root mean square error of prediction ( RMSEP) and mean percent error of prediction ( MPEP) are
0.17 mmol/L 3.0% and 0. 14mmol/L 10.3% respectively. The performance is comparable with the best works of other
groups while the spectral width is narrower.

Key words: near-infrared spectroscopy; examination of serum component; partial least squares ( PLS) ; selection of spec—
tral width
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1
Table 1 Cholesterol and triglyceride concentration of sifted
samples
/ / / /
mmol /L mmol /L mmol /L mmol /L
1.90 7.98 4.67 1.18
1.91 7.82 4.65 1.17
0.31 4.38 1.38 0.75
N 0.34 4.1 1.37 0.72
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2
Table 2 Models with different spectral width
/ / RMSECV/ RMSEP/  PLS MPEP/
nm nm mmol /L. mmol /L. %
70 1700 ~1770 0.98 0.20 0.99 0.17 8 3.0
100 1690 ~1790 0.98 0.21  0.99 0.18 10 3.4
260 1610 ~1870 0.94 0.39 0.97 0.27 10 5.0
1250 1100 ~2350 0.88 0.58 0.90 0.51 10 9.6
100 1690 ~1790 0.97 0.17 0.98 0.14 8 10.3
200 1640 ~1840 0.97 0.18 0.99 0.12 10 8.5
260 1610 -1870 0.94 0.24 0.96 0.21 10 14.3
1250 1100 ~2350 0.90 0.32  0.87 0.35 10 23.1
3
Table 3 Comparing with the best results of other papers
/ R RMSEP/  PLS  MPEP/
nm " mmol/L %
2 1700 ~ 1770 0.99 0.17 8 3.0
7 1660 ~1820 2210 ~2370  0.98 0.18 21 /
9 2060 ~ 2350 / 0.31 13 4.9
2 1690 ~ 1790 0.98 0.14 8 10.3
7 1660 ~1820 2210 ~2370  0.99 0.13 20 /
9 2060 ~2350 / 0.11 13 5.4
3
2 mm
70 nm
100 nm RMSEP
MPEP 0. 17 mmol/L 3.0%
RMSEP MPEP 0. 14 mmol/L 10.3%
2 mm 100 nm
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