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The University of Shizuoka’s Aims

sity-of Shlzuoka has the followmg amséducatmn J(esearch contnbutlng to the
communlty and. rnternahonal relatlons

Educatron

Putting students:first, we:will improve: the|r qualof hfe and provlde finestuned; hlgh level

. excellent educanon developmg human resourcesashtibute to socnety &
‘Research’

Awate of being the hlghest educatlonal msmuumshlzuoka Prefecture e will gather hrgh
level, originat academics and: promote researchgﬂmmtematlonal recognltron

Cont butions to the: Community

In response to: citizen mandates; we will promais with the prefectural government and lod}
industry; providing results to.the communlty thrbugsearch made possnble by excellent
education and;academics.

International Exchange e
We: wilk- actively take-in students-and researchmmffore|gn countries, and.by spreadlng
mformatron across the worle:; strongly promote ingionat relations:in Shlzuoka Prefect

The Un|ver5|ty of Shlzuoka aims’ to ut|hze acaden’md personnel resources to thelr maxlmL
T ac i

Research activities

, healt

Japan now faces a crisis in the form of a globally unprecedented super-aged society. This has
necessitated a nationwide shift to a society in which healthy living is maintained even during old
age, Shizuoka Prefecture ranks second among Japan's prefectures for “healthy life expectancy”.
As an educational and research institution of Shizuoka Prefecture, the University aims to
establish a new academic discipline that spans preventative and therapeutic fields.

Education and research lea:

g to longe! s

The University of Shizuoka was selected for the Global Centers of Excellence
Program administered by the Japanese Ministry of Education, Culture, Sports,
Science and Technology. As a result, the Graduate School of Nutritional and
Environmental Sciences and the Graduate School of Pharmaceutical Sciences are
working collaboratively on the development of functional health foods and
pharmaceuticals for maintenance of health, improving nutrition, and increasing
usage rates of efficient pharmaceuticals. The goal of this endeavor is to develop
the framework for a new “science of health and fongevity,” a systematic academic
discipline that integrates the nutritional and pharmaceutical sciences.

After the achievements earned over a decade of the COE program, in 2012 the University brought together the Graduate School of
Nutritional and Environmental Sciences and the Graduate School of Pharmaceutical Sciences to form the Graduate School of
Integrated Pharmaceutical and Nutritional Sciences. This key institution for “science of health and longevity” is currently fostering
professionals who possess knowledge in both of the aforementioned fields.

Agriculture and fisheries developed early on in Shizuoka as a result of its temperate climate
and rich natural surroundings. Tea cultivation is particularly worth nothing in that crude tea
grown in Shizuoka accounts for about 40 percent of all tea produced in japan. Refined tea
also accounts for about 60 percent. In an effort to contribute to one of Shizuoka's best known
industries, the University of Shizuoka continues to conduct a university-wide range of studies
on tea, covering such topics as the functional properties of tea, its potential to slow aging

and prevent llness, and topics such as sales strategies and product
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Tea Science Center

The Tea Science Center will facilitate the {,'

" promotion of research and education related
. to tea at the university, and also aims to. j

" advance the understanding of tea production -

- technologies and the health benefits of tea
: not onIy in Japan but throughout the world

l S-h:dus on +he ‘health beneh-l's and eplde- olony of ween tea

- We,studythe relationship: between tea consumption arid-various illnesses)
as‘the scientific functionality of green tea; Wthh has beerr fouextesnd healthy
life span. and-application to the skin;etc. -
2. Sharing: our-excellence - in research and mforla-hon about fea
. We promote the tea industry by offering lessons or teaching serandralso
maklng the information. We have acquired:about tea avallab|e to imélpm'tles
3 Markeﬂna +o promote tea consumption

We seek to understand:both tea quality-and consumers' taste; cislm:tm ?
order to bestdetermine a suitable and effective marketinggstrate =

“our: Knowledge-about thebest methadsof cultivation; procem g and marketing the
various types of teas: The Center.also collabor atés extensively-with Other .~
Iaboralones and organizations related to the tea |ndustry
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All about Japanese Green Tea

The Introduction of Tea into Japan

North-china root

North china> Korea= Japan
Oldest root (about A.D.600)

Central china root

Introduction of the cake tea,
powder tea (About A.D.1100)

South china root

Introduce of pour tea (About
A.D.1600)

Changes of green tea production etc. in Japan
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Figure 1: Changes of green tea production, export, importand_consumption in Japan




Changes in picking methods

. Portable picking machine

Handpicking Riding-type picking

machine

~

Picking changed from handpicking to transportalit&ipg machines and then to passenger-ty
picking machines, and picking efficiency improvednarkably.

pe

Japanese Green Tea
Production
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Area and production of tea
(2014)

Prefecture | Area | Production
®a) | (10000

Shizuoka 18,100 33,100
Kagoshima | 8,670 24,600
Mie 3,110 6,770
Kumamoto 1,500 1,800
Kyoto 1,680 2,920
Fukuoka 1,560 2,160
Miyazaki 1,510 3,870
Saitama 899 560
A Saga 801 1,350
Others 6,980 6,870
Total 44,800 83,500

Scene of tea fields in Japan

Field in Snow

Ligth Shading Field

Different Kinds of Japanese Green Tea

Sencha .
This is the most popular type of tea in Japan.

Gyokuro =
This is the finest tea in Japan, and its taste i$°3
tender sweet astringency and special flavor. -

Tencha
This is ground in a stone mortar into Matcha

(Powdered Tea) and used in a tea ceremony.

12%
“ Tarnaryokucha
“Kabugecha i

‘Banch
13.3%"

“Tencha™

4.1.%

Standard set of Japaness green tea.

Sencha =
75:0%

Bancha i
This is lower grade of tea, made from mature
leaves and stalks. i

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

. Genmaicha
* This is Bancha, in which poprice and Genmai
-_are added, having good flavor.




Culture of Gyokuro or Tencha Gyokuzo.

1o produee higl
- Gyokuro and Tencha;:
~which are known as the -~
* finest tearin-Japan;’is made
~+from the leaves grown .
- under the celllng shelf
- covering.

Drastic reduction of farmers and expansion of scale
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Changes in the price of the each crop season
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Changes in the number of households that
cultivate tea in Shizuoka Prefecture
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Changes in the number of households that cultivate tea
in Shizuoka Prefecture

The way of drinking
Present state of tea tea changes greatly
. . with the change of
consumption in Japan,_ | lifestyle
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Changes in purchase price of loose
tea and RTD

Changes in domestic consumption and
producer price

Changes in tea to be drunk
Tea is changing progressively

toward simplicity from kettle
to bottles, powder tea and te

Bancha bags in Japan
(Kettle)
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Focus to Health Benefits
i

Characteristics of Tea Tea Fave e e hemical

components from other: planfs

- iCaffeine: .

bAGH Ca-l-echins of Galla+e +vpe
¥ Theanine: (Free Ammo Acid
. i‘z O+hers(Fluorme, Alummum e+c)




Why is Green Tea Loved Around the World? —

sychotropic Use (warms heart, is a .narcotic)
Energv drmk cool/ éxciting; s-hmulan+ grass

@Funchonal Use_(initially recogmzed as medlcmal plan-l-) !
Shennong Ben Cao. Jing (ancient Chlnese book on
““medicinal plani-s) Kissa Yojoki, +ea Wars, ei-c

@Cuﬂural Drink : o e
Mystery of the. Orient; Eool( o/ Tea (bv Okakura :
“Tenshin), Cha- ~no- Yu Tea Culfure i

@Abundanﬂv Fragran+ Dehcmus Drmk
@Has a Mulhfude o-f Possuble Varlahons
.0+hers A

*Colonial Stratedy, relation withalcohol - 2.1l

o
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ifferent kinds of Tea T ..
. in the World - =
o , @D DB @

Parohlng RoIngh Drymg BL%anTEéemadea)‘ |

On the base of method of processing Japanese system classiféa to three
groups, however Chinese tea is basically divided into six grps: Green tea,
Yellow tea, Dark tea, White tea, Blue tea, Black tea

Characterlstlcs of green tea components

and black tea
Gharacterlstlc constltuents of Green tea
and Black tea (Dry weight) b L
e S Green tea B'Ia‘ck‘tea’f‘
: ~Afnihd acid (me/1008) ' 1 '4023.16 - 235532
‘Theanine (mg/100g) 875-3030 . 1461 .
RulA “ Glutamié acld(mg/100g) : ’184"5,33"' 130
' Tealeaves Green tea "'B'Iack"tea"  Chlorophyl(me/g) - 0-435—2?559’ 088
e : _Carotene(mg/g) 0.0196-0.0510 : .. 0.017 .
.- Catechines Catechlnes =} Theaf[avms Thearublgln ; Theaﬂavms(%) © 0.00-0.33 231 -
el e Gl Rl e e L
L : " Hydrolyzate) ,'EGCG(mg/g) 23.37-155.15 " 553
. Fresh, Grassy=> ‘like frowerly or fruity - Total Catechms(mg/g) 36.62-279.22 . 17.36

I Comparison of chemical contents of green tea

I Physiological functions of green tea components
g (0 I Contents Functions
Components

: Anti-oxidative, radioprotective, Anti—
mutagenic, Anti—-tumor, Enzyme

g . ~ inhibitory, Anti—-hypercholesterolemic,

g Cateching 0= Anti-hyperglycemic, Fat reducing, Anti—
hypertensive, Anti—ulcer, Anti-bacterial
etc.

Caffeine 3~ 4% Stecmoval of fatigue, Sleepy feeling, Diuretic
Vitamin C 150~250mg% Removal of stress, Cold prevention

“Vitamin B 1.4mgh EX(?ItOme.tabOhC action of carbohydrates and
amino acids

“Vitamin E 25~70mgh Anti oxidative, Aging prevention

. Y amino - . .

butvric acid 0.1~0.2% Anti hypertensive
i Flavonoids 0.6~0.7% Halitosis prevention
Theanine _ 0.6~2% __Anti hypertensive

l Number of papers from 1990 in PubMed =

40

3 1 ugreentea, health benefits
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The Japanese system of Food for Specified (\)
Health Uses and Foods W|th Functlon Clalrr

Any food labeled as a nutritional supplement. a hea!th support or a nutrient

. Foods in Genaral controllmg food falls under the categovy

“|Foods for Speclfled (:‘:;:Ru:l] Nutrient contents labelling,
Health Uses system) Health claims labelling,
Foods with |Food with Nutrient (stITdtl.rd Nutrient contents labelling,
|Health Claims | |Function Claims I':;I;t.arln")ﬂ Wi L ey
IFood h (individual
oods witl approval Function claims labelling
Function Claims system)
o (including -
Drug quasi-drugs)

Foods for specified health use
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Foods with function claims ™=
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Various Functions Thanks to Catechin

— i ————

\

Antimutagen .. R
: Canéer‘-fighting - "
“Oxidation: res1sta;11 L T
Anti- atherogem_,t e
Lowers blood cholesterol
Loweérs fat absorption -
Antibacterial, annvu'us .
! Prevents cavities \
CTmproves’ mtestmal ﬂora
kElmunates odors:
Controls blood pressure

5 Etc, Etc Etc..

io‘“o (e eiie e b e sie ¥ e

! Cancer development and actions of tea catechins

Cell with an ability of

Cellwith uncontrolledgrowth
mutation
Metastass
Normalcell (Secondary
tumor)
Initigion  Promotion Progressron
Angmgerﬁs
" Inhibition
¢ Stimulation Apoptcss
(Celldeath)

- Cancer:progresses through- several stages as it dops |nclud|ng -
~initiation; promotion, progression;:and metastasis. . .
Green tea catechins:have been shown: to exert antiricer effects:? :
at each of these stages

l Epidemiological studies on correlation between

Cohort: o Case-contol:
Risk reduetion: - No risk reduction- - -Risk reduction

: Study tjpe

aooo Ak
- Lung:,:
- Stomach
~Osophagus o
Breast”

Prostate .
Qvarigs: -
Pancreas”
Kidney and: - -
lagder. ©
ver
Endometrium. -*
Thyroid
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green tea mtake and the risk of human cancer

. Cohott study;-
“.agroupofsimilar ..o
> individuals who differ:
“owith respect to ‘eertain::: -

factors under:study to-

determirie how these

factors affect the rates of

‘a-certain.outcome.

Case-control study: :
two-existing groups .-
differing in-outcome-are:

~identified-and eompared
..onthe basis of some" ",
supposéed causal attributd




Effects of catechins on
~ weight and visceral fat
area
<Weight>> W= < Visceral fat area>
05 4
g ° Regular green tea ':§ : [~ Regulrgreenteal """
2 E
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: prefer-a dark place; mice move into the-dark bormvplaced in the:light box: However, when

;ingested-water..

Memory retention in mice ingested catechin

Hi:" Green tea catechins
=

=3

£

@

= Control

L 4

Low

Young [ —- Aged

Senescence -dccelerated motise (SAMP10) shows meleciige With aging; As.mice.

mouse.was given a weak-electric shock throughitiue of the dark box, motse leamed. ng)

“to.enter the.dark room. Memary retention. was testeglmonth later using-same test. Meimpry

decline was.much suppr id.in-mice irigested

hins'than in control mlce that,

Functionalities of theanine  «ms

_ Theanine

y N | ormay

Reduces blood pressure 2770 contol
e em

Theanine
(sHR)

“Regulates cranial ierves
performance
" Prevenits vascular dementia ;
+ - Strengthens antistumor.agents’ -

improves celtinfiltration
resistance from lung cancer .

- pEmRaT

: ;80
Graphic: | Combiried effect of DOX arid theaiiing agairist o e ot s
fiver:metastasis in: liver fancer mouse M5076-

(sccrs’ Qnormal~5:sbove 796) Graptic ;¥ inciease/in dopamine release resiing fram
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Effect of theanine on relaxation ==

60 (miny

a®sS00
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weak 4— wave intensity —ﬁ stl'ong

Time after intake

o waves

o, -waves

awaves

o waves

Electroencephalographlc measurement of alpha waves shows highmquem:le
“among human‘subjects. takmg theanine as:compared to those takingiter. SI

Effect of theanine on
" psychosocial stress

Group housing

Lifespan (month)

Sinale
Lusenth)

‘Shortened: lifespan in stressed micé, :
2 P At ; : BRI

100

=

. Group’ and confrontational housing

Survival ()

mouths

After the two mlce were’: housed separately for ol
*-one . month, in- a. cage’ with'-a_ panmonj they o s 0 B2
were - housed -'confrontationally by removing the Litespan month)
- partition. ‘Generally, group: housing mice-have Iongprmonged ||fespan of mice. hytheamr

lifespan:more than the stressed: mice; _intake

Theanine is effective against stress and fosterﬁllexpectancy
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i Anti-stress effect of low-caffeine
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tea in human testing




I Relationship Between Green Tea & Healthy Lifespan Green Tea is Necessary for Ages to Come
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