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Two-dimensional correlation infrared spectroscopy and hyperspectral
imaging to detect the changes of polysaccharide during the drying
process of Polygonatum sibiricum

FU Shuya'  XIE Anguo® LIU Yunhong"’

(1. Henan University of Science and Technology, School of Food and Bioengineering, Luoyang, Henan 471000, China;
2. Nanyang Institute of Technology, Zhangzhongjing School of Traditional Chinese Medicine and Pharmacy,
Nanyang, Henan 473004, China; 3. Food Microbiology Engineering and Technology Research
Center of Henan Province, Luoyang, Henan 471000, China)

Abstract: [ Objective] To study the changes of polysaccharide in the drying process of "one steam and one preparation" of Polygonatum
sibiricum. [ Methods| The slices were steamed by atmospheric pressure water isolation steaming, and then dried by heat pump at 60 °C.
Near infrared spectroscopy (NIR), hyperspectral imaging (HSI) and middle and far infrared spectroscopy were used to analyze the
characteristic spectra of the drying process of Polygonatum sibiricum, and the changes of polysaccharide during the drying process were
studied by combining two-dimensional correlation infrared spectroscopy (2D-IR) analysis method. [ Results ] The content of polysaccharide
was 3.39% after steam heating for 11 h, and 6.67 % after drying for 11 h. The content of polysaccharide showed a gradual increase during
the drying process. Through two-dimensional correlation analysis, it was showed that the characteristic functional groups of

polysaccharides were constantly changing. And at 1 016 cm '

, the sequence of functional group changes was C—H stretching of —
CH, — stretching and deformation of O—H group in water — stretching vibration of N-—H group — combination of O—H stretching and
C—O stretching — combination of C—H stretching and C—C stretching — glucopyranoside. HSI technology combined with

chemometrics, PLSR was used to establish the spectral prediction model of polysaccharide, and the R}Q, of the model was 0.903.
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[ Conclusion] Infrared spectroscopy, HSI technology combined with 2D-IR technology can well monitor the changes of polysaccharide in

the drying process of Polygonatum sibiricum.
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Figure 1 Changes of polysaccharide content in different

drying time of Polygonatum sibiricum
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Figure 2 Raw NIR spectra of Polygonatum sibiricum
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Figure 3 2D Mid-far infrared correlation spectra in the drying process of Polygonatum sibiricum
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Figure 4 2D correlation spectra of NIR-Mid-far infrared during the drying process of Polygonatum sibiricum
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Figure 5 Visualization of polysaccharide content change in Polygonatum sibiricum
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