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Scientific Analyses Explaining Why More Tea Infusions Can
Be Repeatedly Prepared When Oolong Tea Is Converted
into Tzen Oolong Tea

Han-Chih Tzen!, Miki M.C. Wang?, Sin-Jie Lee? and Jason T.C. Tzen®*

ABSTRACT Oolong tea, especially Chin-shin oolong tea harvested from high-altitude mountain areas, is the
most popular tea in Taiwan. Tzen oolong tea is refined from oolong tea by repeated baking and aging
alternately. Empirically, more tea infusions can be repeatedly prepared when oolong tea is converted into
Tzen oolong tea. In this study, NCHU Alpine Tea produced by the Horticultural Internship Farm was used to
prepare six continuous infusions for further analyses. In accord with the brewing experience of tea consumers,
the first three infusions provided strong umami taste while the latter three ones did not. Chemical analyses of
compounds responsible for umami taste showed that the activator molecules (amino acids) were comparably
detected in the six infusions while the enhancer molecule (theogallin) was mainly found in the first three
infusions, but not the latter three ones. Polyphenols (catechins and flavonoid glycosides) were abundantly
detected in all the six infusions. Similar results were observed when Yushan Alpine Tea or Lugu Dongding Tea
was used for tea preparation. Tzen oolong tea was used to prepare ten continuous infusions, and umami taste
was perceived in all the ten infusions. The activator molecules (myricetin and quercetin) and the enhancer

molecule (gallic acid) responsible for umami taste of Tzen oolong tea were apparently detected in the ten
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infusions. The unique active compound, teaghrelin was also found in all the ten infusions.

In summary, the

drastic reduction of highly water-soluble theogallin (enhancer) in the latter infusions of oolong tea seems to

be responsible for the diminution of umami taste that usually stops drinkers for further brewing. The

continual presence of less water-soluble myricetin and quercetin (activators) as well as the abundant gallic acid

(enhancer) tremendously accumulated during the conversion of Tzen oolong tea tends to keep the umami

taste for ten or more infusions.

Keywords: Repeated tea infusions, Tzen oolong tea, umami taste
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Fig. 1 Six continuous infusions of NCHU Alpine Tea. Six continuous infusions brewed from NCHU Alpine

Tea were collected and compared. The color of infusions changed from light yellow to golden yellow

subsequently during the tea brewing.
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Fig. 2 Relative contents of umami compounds, three major amino acids (activators) and theogallin

(enhancer) in the six continuous infusions of NCHU Alpine Tea. (A) The relative contents of theanine,

glutamate and aspartate were detected in the six continuous infusions of NCHU Alpine Tea. (B) The

relative contents of glutamate and aspartate in the six infusions were shown. (C) The relative content of

theogallin was measured in the six infusions.
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Fig. 3 HPLC chromatograms of the six continuous infusions of NCHU Alpine Tea. The positions of four

major catechins, caffeine, theogallin, and flavonoid glycosides were indicated in the diagrams.
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