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Abstract
Aiko Sano

Natural materials used as functional raw materials for crude drugs, functional foods, and functional cosmetics are
composed of a wide variety of metabolites. It is not yet clear which components of these natural materials are
responsible for their function and how many are contained. Furthermore, even if the natural materials are from the
same species, they may have different compositions according to harvest season and growing environments.
Therefore, quality evaluation and control of natural materials are particularly important. In the conventional quality
evaluation of natural materials, a component with a high content is usually established for quality control and the
compound is qualified and/or quantified for the quality evaluation. However, this indicator component is not
necessarily the active component of functional natural materials. In addition, there are cases in which the medicinal
effect is not derived from a single component. Therefore, when evaluating the quality and functionality of natural
materials, a method that can grasp the overall picture by comprehensively analyzing multiple components is
considered better than the conventional analysis method that focuses on a single component.

Therefore, we focused on metabolomics in this study. Metabolomics" refers to a method of comprehensively
qualifying and quantifying metabolites (metabolites) and considering biological changes.

In Chapter 1, we focus on the glycation inhibitory activity of corn silk, which is the style of corn, to elucidate the
active components and establish a method for quality evaluation by metabolomics. First, we searched for active
components of anti-glycation in water extract of corn silk, because it is necessary to identify the involved components
as an indicator for quality assurance in order to use corn silk as a functional raw material. By ultrafiltration, hydrolysis,
and structure analysis using various spectroscopies, it revealed that lignocellulose was an active component. The
glycation inhibitory activity of lignocellulose was never reported. FT-IR spectroscopy was a powerful tool on the
structure analysis of lignocellulose. Therefore, I have tried to apply metabolomics method using FT-IR spectra for
the evaluation of aqueous corn silk extract showing anti-glycation activity. Principal component regression (PCR)
and partial least squares regression (PLSR) calibration models (full range calculation region) were created using the
software specific for FT-IR analysis based on the glycation inhibitory activities of 10 market available corn silks. A
correlation between glycation inhibitory activity and spectral data was observed in both models. These results indicate
that the glycation inhibitory activity of corn silk aqueous extract can be predicted by statistical processing of FT-IR
spectra.

In Chapter 2, we focused on Sayama tea grown in the western region of Saitama Prefecture and used metabolomics
methods to search for characteristic component of Sayamakaori, which is a representative variety of Sayama tea.
Furthermore, many tea plantations suffer from aging of their tea trees nationwide. Replanting is thought to be a
solution to the problem. Therefore, I searched for indicator components to determine scientifically the optimal timing
of replanting. First, "H-NMR spectra of MeOH extracts of "Sayamakaori" and "Yabukita," which is a standard variety
of tea were measured and the integral values underwent multivariate analysis such as HCA (hierarchical cluster
analysis) and PCA (principal component analysis) to compare to the two varieties. These two varieties were located
separately on PCA score plot. The loading plot analysis indicated the signal at & 8.02 was specific for "Sayamakaori"

and could be maker to distinguish these two varieties. The fractionation and purification guided by the signal at 6



8.02 were conducted to obtain a compound characteristic for “Sayamakaori”. The compound was identified to
kaempferol-3-O-B-D-glucopyranosyl-(1—3)-B-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside based on the
spectroscopic analysis such as NMR and FAB-MS. The signal at & 8.02 was attributed to protons at 2' and 6’ of this
compound. Hot water extracts of several different ages of "Yabukita" leaves (sprouts) were then analyzed using a
fully automated amino acid analyzer, and the detected amino acid contents were subjected to multivariate analysis
(HCA and PCA). The results showed that these samples could be grouped according to their age and that the amino
acid contents tended to correlate with the age of the tea trees. Particularly, the contents of several amino acids, such
as theanine and arginine, were found to be correlated with tea tree age. These results have never been reported to my
certain knowledge.

In Chapter 3, a metabolomics study of the crude drug "Asiasarum Root" was conducted. Since the appearance and
color of Asiasarum Root obtained from the market differ for their manufacturers, we conducted a comprehensive
analysis of Asiasarum Root by metabolomics methods to confirm whether their contents vary and also to search for
a new indicator component other than asarinin, which is specified as an indicator in JP18. "H-NMR spectra of seven
MeOH extracts of Asiasarum root were measured and their integral values were subjected to multivariate analysis
(HCA and PCA) to compare the constituents among the varieties. The results indicated that these samples were
divided into two groups on PCA score plot. The intensity of the signal at & 5.42 differed between the two groups.
Then, a fractionation of the MeOH extract was performed to obtain a compound with the signal at  5.42. NMR and
HPLC analysis indicated that the compound was identified to sucrose and the signal at & 5.42 was assign to anomeric
proton of glucose.

In this study, I examined the appropriateness of metabolomics as a method for evaluating the quality of natural
materials. As a result, I confirmed the usefulness of this method for quality evaluation of corn silk, tea, and Asiasarum

Root. I hope that the results of this research will be applied to the quality assessment of natural materials.
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