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Today's Agenda

1 HARFROE-9IIDFRIAEX
About Japanese Tea-Lightly steamed sencha tasting
2 RUATRIRZEBNTHELD
Let’s try Sencha in a Kyusu!
3 ERO:E
About Matcha
4 EREEHDTRNTHLED
Let’s try Matcha!
5 BHCBALRHERZHERL THELD

Let’s try tasting various teas




Let’s try Sencha and Matcha

Matcha
It’s a cultural tea in
Japan

Sencha
[t's the most popular
tea in Japan




What iIs tea ?

» Originally, tea is a medicine.

‘- Tea have different chemical components from other
" plants
~  Caffeine
% Catechins of Gallate type
% Theanine (Free Amino Acid)
% Others (Fluorine, Aluminum etc.)

The oldest medicinal book

The story of tea began in ancient china, before the Christian era.

Shen Nong was an early emperor, scholar, herbalist and agriculture
of god in posterior.

He is famous for the discovery of the efficacy of tea, which acts as
an antidote against the poisonous effects of some seventy herbs.
Also, he found that tea is a drink to be so exciting and exhilarating.



http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi1-fv8wN3NAhXCo5QKHQkxAacQjRwIBw&url=http://www.caplogue.com/archives/legend_of_Shennong_and_Kojiki.html&psig=AFQjCNFCve5dtDl70eEPVAN1ndleRrHUKQ&ust=1467848720708078

Tea has a history of at least 2,000

Tea has a history of at least 2000 years
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Tea prep

The Classic of Tea;

Written by Lu Yu In the Tang Dynasty of
China, the Classic of Tea _is an
encyclopedia of tea that is still read
today even though it was written more
than 1,200 years ago.

rigin of tea drinking is unknown; in China it has begun to drink at least over

ration and serving methods were first introduced in Japan from China

a
almost 12(30 years ago. Stéaming or boiling was only tea way to prepare tea at that

time, and the methods still practicing in Japan.

However, in China, steaming and boilin

process were changed into the pan fired

method from the a?e of Song. Alongside, oolong tea was introduced around the 15th

century, and black
blossomed in the world from 18th to 19th century.

ea was developéd from oolong tea in the 17th century. A new tea



Various types of tea can be made from the same tea leaves

Different kinds of tea in the world
"SR
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In the long history of tea production, many types of tea have been developed.

In general, tea is classified depending on the degree of fermentation (activation of
oxidizing enzyme contained in the leaves).

« Green tea fnon—fermer]ted tea): After being plucked, fresh |leaves of tea
immediately treated with high temperaturen order to inactivation of oxidizing
enzyme of [eaves.

« Black tea (fermented tea): The leaves are withered, rolled, and incubated for 5 to
20 hours without applying high temperature for fermentation.

During this step germentati_on rocess), oxidizing enzyme are especially active and
chande catechin to the oxidized form.



Differences in ingredients between green tea and black tea

The chemical contents of green tea
and black tea infusion (Dry weight %)

Green tea Black tea

Total Catechin  15-30 3-10
Theaflavin 0 2- 6
Polyphenol 2 3
Flavonol ! 24
Theanine 3 3
Organic Acids 2 2
Caffeine 3-6 3-6
Vitamine C 0.4 0

This slide shows the comparison of
chemical contents of green tea and black
tea infusion.

« The infusion of green tea has higher
catechins content than black tea.

« The infusion of green tea has lower
theaflavins and flavanol content than
black tea.

« Black tea does not contain Vitamin C.



The main types of Japanese tea and production

The main types of Japanese Tea

Regular Sencha ]

Sencha(75%)
- Heavily Steamed Sencha
Gyokuro(1.2%) ] Sencha This '{s the most.popular
{ type of tea in Japan.
Kabusecha(4.8%)]

Steamed green
teas

Tencha
This is ground in a stone
mortar into Matcha (Powdered
Tea) and wused in a tea
ceremony.

Tamaryokucha
(steamed)(4.1%)

Tencha(1.2%) —[ Matcha

Bancha(13.3%)

Reprocessed | Hojicha,
teas ‘ Genmaicha etc.

Hojicha
This is lower grade tea, made
from Bancha by roasting at
about 200C for a few
minutes.

Japanese Green Tea Production

Japanese tea is processed by steaming to stop oxidation, then kneading and drying.
Steaming is a characteristic of Japanése green tea, and it is a method of heating tea
leaves that is rare in the world.

Japanese tea can be divided into %okuro and tencha, which are grown under cover,
and sencha and bancha, which arethe other types.

In addition, there is also a classification of tea that is repelled in a process such as
sorting, that is, stem tea, sprout tea, powdered tea, and raw material tea for tea bags.




Japan’'s tea producing areas and production volumes

v

Area and production of tea
(2020)
: ) A Prefecture Area Production
Field in Snow (ha) (1000t)
Shizuoka 15,200 25,200
Conventional Fi & Kagoshima | 8,360 23,900
Mie 2,710 4,696
-0 ) Kumamoto 1,180 1,084
KYOTO
AIC Kyoto 1,556 2,208
s /D’n"ir“ Fukuoka 1,510 1,664
o & Miyazaki 1,330 1,999
Q{f o Saitama 825 884
NAGAS Canl SHIZUOK

MIvAZAKI Saga 7056 1,137
- o6 Others 4,293 5,349
“ i: % Fe ‘J Total 37,669 68,121

Sve Sadlng ield Ligth Shing Feld
In Japan, tea farming is prolific mostI\F] in the southwestern half of the Japan for
adaptability of the climatic conditions of the tea growing.

The total production of tea in Japan in 2021 was about 78 thousand tons and area was
about 38 thousand hectors.

General, Japanese green tea, produced from the beautiful tea fields, achieves the
highest quality and the highest yield in the world. This is due to the introduction of
superior cultivars and newly mechanized cultivation systems.

%)n Jatpfal?, _yohlfl can sometimes see snow-covered tea gardens, but this is a rare and

eautiful sight.

,Ie\/llstc:),hshadi%g is covered from sunlight/ to produce high grade tea like Gyokuro and
atcha.




Matcha is one of the representative teas of Japan

Production Process of Matcha

Grinding stages

Processing stages

Tea leaf cooling spread

Tencha, which are known as the finest tea in Japan, is
made from the leaves grown under the ceiling-shelf

covering. Tea grinder (special stone mill

Tencha dryer (‘Tencha-ro’) designed for matcha grinding)

Tencha, the raw material for matcha, is grown under cover. Cultivation under cover reduces the catechin content and increases the amino acid content.
The tea leaves are steamed typically within 2-3 hours after plucking to inactivate the enzymes activities in the leaves and then dried without rolling.
Tencha-ro consist of a furnace and an exhaust gas duct, and several steps perforated belt conveyers (3-5 steps) with brick walls. And, Tencha is
grinded by the stone and becomes Matcha. Matcha for ceremony grade is ground by the special stone mill, designed for grinding tencha, rotated by a
specially developed electric motor. The median particle diameter of matcha powder is less than 20 pm.

In chanoyu, through exchanges of
hospitality and appreciation, the host
and guests can share a quite,
heartwarming, peaceful time and
reach a state of spiritual
enlightenment so called Wa-Kei-Sei-
Jyaku.

Wa-Kei-Sei-Jyaku ##:5%)

“Wa” : open each other’s heart.
Kei” : respect each other.
“Sei” : purify your surrounding
and your spirit.
“Jyaku”: maintain a spirit of Matcha.
quietness It is possible to consume

vitamin A (beta carotene), vitamin E (tocopherol),
dietary fiber etc which can not be ingested with tea
brewed in teapot.




How to brew Japanese green tea

Amino acid

The soluble rate of chemical component is also
different depending on water temperature.

Catechins . . .
Amino acid elutes at low temperatures, but Caffeine

and Catechin are hardly eluted. Major chemical
component is easy to elute when the is high.

Low « Soluble rate — High

Regarding the taste of major temperature component:
« amino acid is Umami

« catechins is astringent

« caffeine is bitter

Low +« Watertemp. — High
Image of the soluble rate of chemical component

on different water temp. So, of course, by the different component amount, the
taste of tea and the functions are different.

Standard Brewing Method for Japanese Green Tea

Number of Volume Volume Temperaure Volume Infusion
persons  of of tea of hot of hot time
served  yeacup water water This table shows the general methods to brewing of
~ Gyokuro, Sencha, Houjicha and Bancha.
persons ml g C ml  seconds
High grade 3 40 10 50 60 150 The hot water is lower and the amount of hot water
Gyokuro is lower as much as tea that enjoys umami like
Middle grac 3 40 10 60 60 120 gyokuro and high grade Sencha.
High grade 3 100 b 70 170 120 . .
Sencha On the other hand, houjicha and bancha that enjoy
Middle grad 5 130 10 90 430 60 the aroma have high hot water temperature and
Houjicha 5 240 15 100 650 30 hot water volume.
Bancha 9 240 15 100 650 30 ‘



How to make Japanese tea

4 Sencha ( ) Bancha, Houjicha )
Cool down by pouring Place the tea leaves into o 9
: Place the tea leaves into Pour the proper quantity of
::2 23::‘5 water into the tea pot. the tea pot. boiled water and leave it
(About 5 C is 6-10 g for 3-5 people About 15 g for steeping for about 30 sec.
cooled by this
method)

S
0 o

Pour the cooled down Serve equally into each tea

water into the tea pot cup until the final drop Serve into each tea cup
is poured. equally until the final

Water temp. 70-90 'C
Steeping time @ Serving temp. drop'is poured.
60-120 sec. 50-65 C Serving temp.

¥ &5 T gt

The point is to brew tea at a low temperature to enjoy the umami, and at a high temperature to enjoy the aroma.

008

o 5 people Be sure to use
% 4 boiled water.
L0\,




Physiological functions of Japanese green tea components

Green tea contains about 35% water soluble compounds, including catechins,
} ] caffeine and amino acids et al.
[ First serving On the other hand, the remaining 65 % of the components of tea are water
13% Water soluble insoluble compounds, including fiber, vitamin E, carotene, protein and

Second components chlorophyll et al.
~serving  Catechins, In the case of serving green tea, the 13% of soluble component in the green
N 10% | Caffeine tea dissolves in hot water with first serving. And second serving is 10%, and
: third serving is 7%.

Third ; Polysaccharide,
¥ —serving Amino acids,
| 7% Saponin, GABA,

Insoluble crude fibers, Lipid, ‘ | Additional Vitamin C,
- Chlorophyl, Carotene, Vitamin E, L cervings Vitamin B,
éProtein, Others 3 55 Fluoride, Others

Physiological functions of green tea components

Green Tea

Contents Functions

Components

Anti-oxidative, radioprotective, Anti-

mutagenic, Anti-tumor, Enzyme

) Y inhibitory, Anti—hypercholesterolemic,

Cauchi L Anti-hyperglycemic, Fat reducing, Anti—

hypertensive, Anti-ulcer, Anti—bacterial

I . — Catechins, caffeine and theanine are the most important chemicals and
Caffeine g~ay  Removal of fatigue, Sleepy feeling, Diuretic catechins shows various physiological functions, such as anti-oxidative,

etc. Anti-cancer, fat reduce et al. Caffeine show removal of fatigue, sleepy
Vitamin G 150~250mgh Removal of stress, Cold prevention feeling. Theanine show anti-hypertensive effects. The benefits of tea
Vitami . Excitometabolic action of carbohydrates and drinking in both aspects of mental and physical health have been

itamin B 1.4mgh i . . . . )

amino acids discussed for thousand years in China and many other countries where
Vitamin E 25~70mgh Anti oxidative, Aging prevention the tea is consumed. Recently, with the advance of modern chemistry,
Y amino 01~02% Antih ) components of tea have been analyzed and health benefits argued in the
butyric acid " VP past been attributed to the tea element. In particular, as for catechins in
Flavonoids 0.6~0.7% Halitosis prevention green tea a great many effects have been studied and a number of

TG 0.6~2%  Anti hypertensive functionalities have been proved. '




Various functions of Catechin and Theanine

Functionalities of catechin Functionalities of theanine

Cancer development and actions of tea catechins
Reduces blood pressure

Improves intestinal flora
Eliminates odors

Cancer progresses through several stages as it develops including
initiation, promotion, progression, and metastasis.

Green tea catechins have been shown to exert anti-cancer effects
at each of these stages.

Controls blood pressure
Etc. Etc. Etc.

+ Antioxidant

+ Antimutagen + Regulates cranial nerves

+ Cancer-fighting performance Cellwith 5?1':0“3%3&?3&3%

o Oxidation resistant + Preventsvascular dementia mutation

« Anti-atherogenic + Strengthensanti-tumoragents |'m f {} 5 f % £ h;:zz::;;
+ Lowers blood cholesterol + Improves cell infiltration resistance —¥ tumor)
« Lowers fat absorption from lung cancer o Initition  Promotion PFOETESS}DH

+ Antibacterial, antivirus Effect of theanine on ¥ Inhibition \; Angmgenas
+ Prevents cavities psychosocial stress Stimuiaton Apoptoss

- 8 (Cell death)

RS

RS

-

Group and confrontational housing

emory retention in mice ingested catechin the ere houss i i i
v £ parately,
M g Afer thetwomice were. housed for Effects of catechins on influenza virus %
one month, in a cage with a partition, they . - woom
~ were housed confrontationally by remeving the L sl ¥* *
High N partition. Generally, group housing mice have long  Prolonged lifespan of mice by theanine spike
: Green tea catechins Jifiespan more than the siressed mice. ke oL by Teane e * *
-
v = .
Control _
E (Normal) ”~ )
I .
heanine
= T
Control (Normal) *
Control
v (SHR) Host cells Host cells Proporton
Low 20%
Aged Theanine Infected state Blocking infection
Young | . AgE (SHR) K by tea catechins ae00s
. o 2 o w0 w0 p Anti-viral effect of tea catechins - no
Senescence-avcelerated mouse (SAMP10) shows memory decline with aging, As mice Mean Blood P resaur ° agalnst influenza
prefer a dark place, mice move inta the dark bux when placed in the light box, However, when - AMean Blood Pressure (mmHg) . . i =116}
mouse was given a weak electric shock through the floor of the dark bux, mouse learned not Tea catechins bind to the spllces on 7
1o enter the dark room. Mcmur.y rc}ml_lon wis tested one mu‘nlh_ later using same h's.l. Memuory Effect of theanine on mean blood pressure in normal and spontaneous the surface of influenza virus and T A
decline was much suppressed in mice ingested green tea catechins than in control mice that hypertensive rats (SHR) e . . Cn=i6) Cn=d8)
ingested water, : inhibit viral adsorption onto the host

Comparison of the incidence of

(H. Yokogoshi, et al. Biosci. Biotechnol. Biochem. 59, 615-618 (1995)) . . .
cell surface, thus preventing infection influenza infection

Modern life causes stress in many people. Long term stress is believed to trigger depression and cardiovascular diseases,

and accelerate senescence. When psychosocial stress was applied to mice by confrontational housing, the survival time of

mice was significantly shorter than of mice in group housing. = However, by intaking theanine in these mice, their lifespan
becomes longer. So, theanine suppresses senescence by reducing psychosocial stress ‘



Matcha is a highly functional superfood

Modern life can cause stress in people, and the accumulation of

stress is strongly linked to various diseases. Intervention of stress-

“>

induced alterations with dietary supplements is a potential
therapeutic strategy for a healthy life. Reducing stress with matcha
may become a new health-giving strategy for achieving good daily life.

The power of theanine in matcha
Theanine exhibits an excellent stress-reducing effect on mice and High-grade matcha  Low-grade matcha
humans. However, the effect of theanine is antagonized by caffeine Theanine

and epigallocatechin gallate (EGCG), which are two major components
of green tea. In contrast, the stress-reducing effect of theanine is

enhanced by arginine, which is the second most abundant amino acid

(EGCG:
Epigallecatechin
gallate)

in Japanese matcha. An effective stress-reducing outcome is only

possible when the molar ratio of (caffeine (C) + EGCG (E)) / (theanine

CE/TA=1.79 CE/TA =10.64

(T) + arginine (A)) is 2 or less. Matcha with a CE/TA ratio of 2 or less is

Caffeine (C) + EGCG (E) w

high-grade matcha, and if the ratio is greater than 2, it is a low-grade ,
e ] : Molarratio of CE/TA= | Theanine (T) + Arginine (A)

matcha in terms of reducing stress. _ _ '




Stress reduction by high-grade maitcha

As a marker of stress, salivary a-amylase activity (sAA) was measured. @ ,: - ”Eis”rEZETli?”_“”

The basal level of sAA before matcha intake was not different between (Y Tl L '--

the participants of high-grade and low-grade matcha groups. The e =g ‘M‘EE':}ETE
participants drank matcha (3 g/500 mL water) for a week. The level of 50 Matcha drink . Matcha cookie
sAA after matcha intake was significantly lowered in the high-grade 50 s

matcha group. Similarly, when eating cookies containing matcha (4.5 g/ %aa gdu

3 pieces), sAA was significantly reduced in the high-grade matcha ésn > 530 q =
group. Both drinking high-grade matcha or eating cookies with it £ g % g Efﬂ § g
reduced stress. On the other hand, there was no change in stress in the % 10 g % % % 10 E %
low-grade matcha group. o Hi;'_ge L ov-grade o e Lowgrade

High-grade matcha marketed in Japan and other countries

Other countries

. )

The stress-reducing effect of matcha marketed in Japan and 15 - Japan 15

other countries was assessed. When people ingested 3 g of
12 |

-
%]

these matcha per day, a stress-reducing effect was expected.

About half of matcha sold in Japan is expected to reduce

CE/TA ratio
w
CE/TA ratio

stress versus only one brand of matcha marketed in other . 39/77

=1}
L]
@

L il

'M“Q "t
15

p
"

countries. Almost all matcha brands in other countries had .
Stress-reducing 4

low amounts of theanine and arginine and high amounts of N '& efRctis expechs

30 3 |
caffeine and EGCG. Matcha is essentially rich in theanine 2= ':\k“ S e _ﬁ" TeTTTTTT
and poor in catechin, but not all marketed matcha satisfies 0 . . . "'" . | .

") ] 10 20 30 40 50 ] 10 20 30 40 50
these two conditions. Theanine (mg/g) Theanine (mg/g)

If vou want fo relieve sfress with mafcha a high-grade mafcha should be selecfed (CE/TA<20).
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