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Polyphenols are a group of functional phytochenncals widely distributed in various
plants. In generally, the techniques of polyphenols extraction are complicated and take
lots of time because of their various column chromatographies using lots of organic
solvent. More efficient techniques are expected to be developed for the extraction of
polyphenols. In this study, an efficient extraction method of polyphenols was established
by using bean protein; and the correlations between chemical structures of polyphenols
and the extraction efficiency of polyphenols by using bean protein, was also elucidated.
In addition, the chemical transformation of polyphenols during the heating or microbial
fermentation processing, which has not been studied so much, was also investigated.

Using soybean protein, various polyphenols such as anthocyanins, catechins,
hydrolysable tannins etc. were successfully extracted as the preparation of
polyphenol-soy bean protein complexes. Galloyl moiety of polyphenols was found to be
very important for the conjugation of polyphenols to bean protein. It was also proved that
the polyphenols’ conjugation abilities to degenerated beans protein were stronger than
those to non-generated beans protein. In addition, the bean protein-polyphenols
complexes from black bean, Azuki bean and Taishoukintoki bean showed strong DPPH
radical scavenging activities which were also originated from the anthocyanins of these
beans. Thus, these beans are considered to be useful protein materlals for the extractlon
of polyphenols,

In the case of the transformation of polyphenols during the heating processmg,
some tea catechins (EGCG, ECG, EGC and EC) were epimerized and converted to their
isomers (GCG, CG, GC and C) during autoclave processing. The tea leaves with high
GCG and CG contents were successfully obtained by autoclaving. Gerannin, the main
hydrolysable type tannin in the leaves of Sapium sebiferum and Phyllanthus urinaria,
were degraded during the heating processing of these leaves. And the degradation
products of geraniin were identified. These results offer important knowledge on the
degradation mechanism of polyphenols during heating processing.

In the case of the transformation of polyphenols during the microbial fermentation
processing, the plants (S. sebiferum and P. urinaria) containing hydrolysable type tannin
were fermented with the strain of four Bacillus subtilis or the strain of three fungi
(Penicillium sp., Fusarium solani and Rosellinia necatrix), and the degradation pattern of
the polyphenols was also clarified. From the fermented tea extract treated with F solani,
isolations of rutin and blumenol B were also succeeded. The result shows the possibilities
of production of new compounds by the microbial fermentation of materials containing
polyphenols.

~ In this research, an efficient extraction method of polyphenols was established. The
new findings concerning transformation mechanism of the polyphenols during the
heating and microbial fermentation processing were obtained. Furthermore, it was also
succeeded in developing new polyphenol materials which are anticipated to be applied as
functional food materials.
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Studies on the efficient extraction and chemical transformation
during processing of plant polyphenols.
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