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Ensuring the reliability of spectroscopy for rapid and nondestructive
assessment: an approach from NMR metabolomics
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Near-infrared spectroscopy has been widely used with the help of mechanical
learning methods such as PLS regression. However, they are still used without knowing the cause. In
this study, we used NMR-based metabolomic analysis to determine which metabolites are responsible
for the signals used in non-destructive and rapid spectroscopic analysis. Correlation analyses with
NMR revealed that wavelengths related to sugar were selected for apples, while wavelengths related
to pectin hydrolysis were selected for peaches, which are a ripening fruit.
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40 150
K-BA100R
500-1000 nm
Brix PAL-BX/RI
Sodium trimethylsilylpropanesulfonate, DSS pH 7.0

IH-NMR Bruker, AVANCE 500 MHz



IH-NMR
0.02 ppm
IH-NMR
Statistical Heterospectroscopy, SHY, D. J. Crockford, E. Holmes, J.C.
Lindon, et al., 2006, Anal. Chem., 78(2), 363—371) R

PLS Brix
2(a) SHY 888 nm
904 nm IH-NMR
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Opening the black box of NIR prediction for sugar content of fruits with the aid of NMR-based metabolomics
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Opening the black box of NIR prediction for sugar content of fruits: a complementary analysis by aquaphotomics and
metabolomics

The 3rd Aquaphotomics International Symposium
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Structure of NIR prediction models for Brix of fruits: An understanding from heterospectroscopy with 1H-NMR spectra
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The working mechanism of prediction models for Brix of fruits by NIR spectroscopy: An understanding from correlation
analysis with 1H-NMR spectra
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