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Determination of Serum Triglyceride Content by Fourier Near
Infrared Spectroscopy and Partial Least Squares

Dong Haisheng' Zhang Lifen* Zhong Yue’ Huang Jianying' Chen Bin'
! State Key Laboratory of Space Medicine Fundamentals and
Application , China Astronaut Research and Training Center . Beijing 100094, China
? Beijing Aerospace City Out-Patient Department , Beijing 100094, China

Abstract  Taking the whole blood obtained from daily clinical inspection as experimental materials, triglyceride
concentration of serum is determined by traditional clinical method: glycerol phosphate oxidase-peroxidase-4-amino
antipyrine-phenol method. Near infrared spectroscopy of all serum samples are collected at the same time, with the
range between 12500 ~ 4000 c¢cm '. A quantitative model of serum triglyceride concentration by near infrared
spectroscopy is established by combining with partial least squares (PLS) method. Experimental results show that the
proper variable range is 10796. 2 ~ 8246. 6 c¢cm ', and with the multiplicative scatter correction as spectrum
pretreatment method, the quantitative PLS calibration model for serum triglyceride is established. The correlation
coefficient R? =0.9454, cross-validation calibration standard deviation (RMSECV) is 0. 146 for the calibration set;
the predicted standard deviation (RMSEP) is 0. 151, and correlation coefficient R* =0. 9068 for the test set. The
results show that, by the application of near infrared spectroscopy combined with partial least squares method, the
serum triglyceride quantitative model is successfully established with high accuracy and stability, which can be used
for non-destructive testing of triglyceride content in the unknown serum samples.
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Fig. 1 Serum triglyceride content testing, modeling and verification process
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Table 1 Concentration distribution of serum triglyceride of test

Concentration /(mmolsL™")

Groups -
Min Max Average Standard error
Calibration set (n=280) 0.32 3.21 1.09 0.61
Test set (n=16) 0.44 2.09 1.08 0.51
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Fig. 2 Near infrared spectroscopy of serum samples (n=296)
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Table 2 Performance of model processed by different pretreatment methods

Spectrum pretreatment method Factor RMSECV Variable ranges /cm™!
Multiplicative scatter correction 8 0. 146 10796. 2~8246. 6
1 derivative and subtract a trend line 9 0. 265 11644. 8~10792. 35 9099~8246. 6
Constant offset elimination 9 0. 346 8246.6~7394. 2
1* derivative and multiplicative scatter correction 6 0.363 9099~8246. 6
1** derivative and vector normalization 6 0. 365 9099~8246. 6
2™ derivative 7 0. 398 9099~8246. 6
1" derivative 7 0.428 12493. 3~11644.8; 9099~7394. 2
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