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On site metabolome analysis using ordinal temp and low-field nuclear
polarization and deeplearning
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We have developed a high-speed NMR-based metabolome analysis system that
collectively polarized metabolites obtained by biopsy and measured by increasing the NMR signals by
tens of thousands of times using ordinal temperature and low magnetic field nuclear polarization
technology. The 13C NMR signal in the 1.5T NMR apparatus was significantly increased up to 70,000
times, and metabolites with a concentration of several tens of p M could be detected by 13C NMR. On
the other hand, due to the delay caused by equipment failure in the first year, the identification
of disease-specific metabolic changes by LC/TOF-MS remained in the group of known disease marker
metabolites. We constructed an automated system using an embedded microcomputer for all processes
from sample injection, hyperpolarization induction, polarization transfer, and post-process to the
metabolites containing derivatized carboxylic acid by the flow method.
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ParaHydrogen-Induced Polarization, PHIP
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