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Table 1 Component concentration distribution 1.2- BSA
of simulated solution = Alagine
._‘E’: 1.0
Min/ Max/ SD/ Mean/ z
(mg+dL ) (mg+dL ) (mg+dlL ) (mgedl 1) g 0877
Glucose 60 346 87, 1 199, 8 ’g 0.6
BSA 1015 2249 396 15581 <
L T 0.4
Triacetin 119. 8 510. 6 1232 298, 4 .ﬁ )
Urea 0 151 0. 562 0116 0. 358 Té 024
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Fig 2 Absorbance spectra of 30 filters
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Fig 3 Sample spectra of 30 simulated serum. (a) with simulated tissue background;
(b) with tissue background removed by the differential spectrum method
(leave-one- out cross-validation)
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Fig 4 Calibration results. (a) result with simulated tissue background; (b) result
with tissue background removed by the differential spectrum method
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Experimental Study of Differential Spectrum Method for Elimination of
Tissue Background in Noninvasive Biochemical Detection

DING Hai-quan, LU Qi-peng” , GAO Hong-zhi
State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of
Sciences, Changchun 130033, China

Abstract In noninvasive biochemical detection, the differential spectrum method based on the change in blood volume can elimi-
nate the interference of human tissue background in theory, and obtain effective spectrum information of blood. In order to dem-
onstrate the effectiveness of the differential spectrum method, simulated experiment was designed. Biological molecules solutions
were used for simulating serum sample, filters with different absorption characteristic were used for simulating interference of
tissue background. and an adjustable path-length cell was used for simulating blood volume change. Model accuracies of pre-and
post-treatment with differential spectrum method were compared. Thus treated, the root mean square error of cross validation
(RMSECV) reduced from 437 to 301 mg * dL.”'. The experimental results indicate that using the differential spectrum method

can effectively restrain the interference of tissue background, and greatly improve the prediction precision of calibration model.
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