-

CHIBA
UNIVERSITY

Study on processing conditions and functional
properties of Japanese green tea

QIN WEI

GRADUATE SCHOOL OF HORTICULTURE

CHIBA UNIVERSITY

March, 2022



Abstract

Green tea is rich in antioxidants and plays an important role in the prevention
of some diseases, and it has become one of the most popular beverages in
many countries. Green tea leaves harvested several times a year in Japan and
are manufactured by multiple processing steps, which are mainly divided into
six unique process: steaming, primary rolling, rolling, secondary rolling, final
rolling, and final drying. The differences in chemical composition among green
tea products are generally attributable to different conditions of growth and
processing. This study aims to investigate the impact of harvest seasons (1st,
2nd and 3rd) and various processing conditions (manufacturing system scale
and rolling time ) on the functional quality of Japanese green tea. Morphology
and microstructure of tea leaves were observed as well as total polyphenol
content (TPC) and total antioxidant activity antioxidant activity (DPPH-radical
scavenging ability and ferric reducing antioxidant power (FRAP)) were
evaluated in tea leaves and infusions during processing. The green tea leaves
were manufactured using various scale manufacturing systems of which
capacity for raw leaf treatment were 15, 60 and 120 kg. Additionally, tea
samples harvested in different seasons were produced by different rolling time
(15, 30 and 60 min). Bioactive compounds (total polyphenol content (TPC), total
flavonoid content (TFC)) and antioxidant activity (DPPH and FRAP)) were
evaluated in dried tea leaves and tea infusions, and in tea infusions during vitro
gastrointestinal digestion. The results showed that intensified manufactured
process resulted in the increase of the dissolution of bioactive compounds and
antioxidant activity from samples. Reducing the raw fresh tea leaf input amount
can significantly affect the extractability of chemical components from green tea,
thereby increasing the production utilization rate of green tea. The values of
bioactive compounds and antioxidant activity in tea infusions were decreased
throughout digestion. Furthermore, these values remained stable throughout
the digestion stage of gastric and small intestine respectively, and showed
obvious values change while the small intestine digestion started due to the
changes of pH and digestive enzymes. In addition, bioactive compounds and
antioxidant property of the 2nd flush tea leaf were higher than those of the 1st
and 3rd flush. These results indicate that harvest season and processing
conditions affect the ability of the antioxidants in the samples to withstand
digestion.



Abstract (Japanese)
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