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Summary

Coffee-derived polyphenols are an important source of natural antioxidants. The most abundant
polyphenols in coffee are chlorogenic acid and its subgroup, caffeoylquinic acids (CQAs). CQAs undergo
various chemical changes during coffee bean roasting and processing. Here, we focused on 4-
methylcatechol (MC) and CQAs and elucidated the reaction of their oxidation product (o-quinones) with
thiol compounds (nucleophiles). We also examined the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging activity of these polyphenols, the effect of various alcohols on the scavenging activity, and the
interaction between CQAs and the food additive cyclodextrins (CyDs).

Nucleophiles enhanced the DPPH radical scavenging activity of polyphenols by regenerating the
catechol structure from o-quinone. We analyzed the reaction of MC with DPPH in the presence of N-
acetylcysteine (NACys), and four types of NACys adducts were isolated, purified, and structurally
characterized. MC oxidation using a periodate-supported resin and the subsequent reaction with NACys
were also studied. LC-MS revealed that a mono-NACys adduct was produced as the major product in the
reaction of MC quinone with NACys by direct reduction. The reaction of 5-CQA quinone with NACys
proceeded in a manner similar to the MC case.

Oxidation reactions of MC in alcohol solutions were performed using DPPH and periodate resins as
oxidizing agents. Based on UV-Vis and LC-MS data, the DPPH radical scavenging activity of
polyphenols was enhanced in the presence of alcohols. The reaction product was separated by preparative
HPLC, and the structure was analyzed by two-dimensional NMR spectroscopy.

Examination of the mechanisms of inclusion complex formation between CQAs and various CyDs
suggested cavity size dependence of complex formation. Structures of the positional isomers of CQA
indicated that the inclusion complexes of CQA and CyD are formed at 1:1. The 1D and 2D ROESY

spectra demonstrated the mode of the inclusion complex formation.
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