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Cathechins contained in green tea and wine are known to have strong anti-oxidative activities, in
which they suppress carcinogenesis through “detoxification” of various oxygen-free radical generated
in our body, prevent hardening of our arteries by inhibiting oxidation of blood cholesterols, and regu-
late concentration of sugar in our blood by affecting enzymatic activities related to glycogenesis, and
thus have notable health maintenance/ promoting and disease-preventing effects. Majors cathechins
contained in green tea include epi-gallo-cathechin-gallate (EGCg) and epi-cathechin-gallate (ECg) that
are esterified with gallic acid (GA) like hydrolysable tannins, and epi-gallo-cathechin (EGC) and epi-
cathechin (EC). A human volunteer study conducted by Henning et al. [J Nutr Biochem 10 : 610-616,
2005] reported that EGCg and ECg were absorbed through the intestines markedly less that EGC and
EC.

Over the past decade, we have isolated a number of lactobacilli from human feces and fermented veg-
etables that have activity of tannase, gallate-ester hydrolyzing enzyme, characterized the lactobacilli
tannase, and found that 1) tannase produced by Lactobacillus plantarum differs in its chemical struc-
ture and enzymatic activity from those produced by fungi, in which optimal pH and temperature of its
activity are around pH 7 and 40 C, 2) there are L. plantarum strains with high tannase activity where
substrate EGCg is readily hydrolyzed to EGC and GA and those with very limited tannase activity.
Meanwhile, our study on bio-availability of green tea cathechins in “quasi-in vivo” conditions have indi-
cated that 1) EGCg bind quickly with food ingredients (i.e. proteins) to form a complex that is likely to
be inabsorbable through the intestine whereas most EGC molecules remain to be free-form, not com-
plexing with the food ingredients, 2) EGCg loses a large portion of its anti-oxidative power when mixed
with serum whereas EGC maintains most of its anti-oxidative power.

Based on these findings, we have now come to an idea that if we place a L. plantarum strain with
high tannase activity in the host intestine, it would hydrolyze the EGCg and ECg complexed with food
ingredients to release EGC and EG, which are readily absorbed through our intestine, thereby ensur-
ing a maximum delivery of anti-oxidative power of the green tea to us. To realize the idea, we have
then embarked on a joint industry-university research project to develop a novel probiotic supplement
with use of L. plantarum with high tannase activity, which is currently being supported by Special
Coordination Funds for Promoting Science and Technology, Creation of Innovation Centers for Advanced
Interdisciplinary Research Areas, MEXT, Japan.





