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The University of Shizuoka’s Aims

kcommunlty and mternanonal retatlons. 2

Education ~ :

Putting students:first, we 'will improve their qualof hfe and provlde fme tuned hlgh level

. excellent educanon developmg human resourcesashtribute to societ

Research: i

Awate of being the hlghest educatlonal msmuumshlzuoka Prefectur - wewill gather hngh
level, originat academics arid promote researchgﬂmmtematlonal recognltron
Contnbutlons ‘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

We: wilk- actively take-in students-and researchmmfforelgn countries, and.by spreadlng
mformatton across the world strong[y promote ingionat relations |n Shlzuoka Prefecture
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The niversity” of Shlzuoka aims’ to utlhze acaden’md personnel resources to thelr maxlmL

Research activities

Educ:

n and research leading to longer, healthier lives

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.

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.

Research into t

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
2nd prevent iliness, and topics such as sales strategies and product




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.}
- 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- olocv 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 ‘Shar'ing ourexcellence in research and mforla-l-wn about fea
1 We promote the tea industry: by offering lessons or teaching semanarglso
maklng the information. We have acquiired: about tea avallab|e to mmles
3 Markeﬂna o promote tea consumption

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

Tea Science Center —

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

oot Speaey {3:?5 University of Shizuoka | Paementation .
SEacaiitey Epidamiclosy

Public research centar 5 ! "
i <::::> Proczsing - Functions ity
University Genomics Tea science.
Markating 2 . 5
Tea industry

Characterlstlcs of Tea—— Ton have o hemical

components from other: planfs
% Caffeine’ .. :
3% Catechins of Galla+e +vpe
. ¥ Theanine  (Free  Amino -Acid

Spreading Japanese Tea Abroad
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panese tea .-
| is considered..
an item of
“high taste
across the -
. world, fi

i Used courtesy of Mr. Tafimoto:.

Green Tea Drinking Abroad

Ex. of sale in U.S.

Why is Green Tea Loved Around the World? —

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

: @Funchonal Use (initially recoamzed as medlcmal plan-l-) .
Shennong Ben Cao. Jing (ancient Chlnese book on
““medicinal ’blarifs) Kissa Yojoki, +ea Wars, e+c

; @Cuﬂural Drink | » e :
Mystery of the Orient; anlr o/ Tea (bv Okakura :
“Tenshin), Cha- ~no- Yu Tea Culture:

' @Abundanﬂv Fragran+ Dehclous Drmk

: @Has a Mulhfude o-F Possnble Vamahons l

j .O+hers

 Colonial steategy. relation with-aleohol - ' /o

Characteristics of Japanese Green Tea

T n
! Steamed green tea
i

| Ll T 1
Parched green tea

|J L1y |

| semifermentedtea

: Fig.4. Gaschromatograms of steamed
green tea, parched green tea and
semifermented tea made from fresh
leaves plucked on the same day.

" (Tadakazu TAKEO etc. 1985)

Vitamin C (mg/100g)
Gyokuro |
Maweha ||
' Sencha _7]
3 Oolog tea j_
Black tea

*Color of poured tea is green- .
-Components are-guickly: eluted for
:.steam'method tea "

“Amino acid content is-high, catechln
small‘amount of high:amino:acid content:

,*Aroma have freshly grassy flavor.

+Shape is needle-like with firmly twist.

“*The content:of vitamin Cis high *-
. Japanese greentea has a Iong hnstory ang

.high cultral aspect:

Main Export Destinations for Japanese Tea (FY2013) -
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l The State of Japanese Tea Around the World —
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1 Consumption of Japanese Tea Overseas
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2:‘: sianaA The amount of tea consumed ir
o ° the U.S. has sharply increased
.

1 and the market expanded, with

206 2007 2008 2009 2000 2011 2012 2013

: % visible shift from black tea, ice
tea and tea bags to green tea.
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Changes in consumption of tea in U.S.




Japanese Tea in the U.S.

~. Shifti in countries from-which U S
»mports greentea

: that from:Japan stuck at-
- 7.5%. Mast ofitisalso -
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Trend search for powder tea

I Different Characters of '

' function of Japanese green tea

Starr sotof apanase groen .

VitaminC, VitaminE, 3

Function

. Primary Nutritional Vitamins Carotene,
Function Function . Potassium, Posphorus, Zinc,
Minerals
Manganese etc
Theanine, Amino acid,
Taste . .
Secondary  Sensory Catechins, Caffeine etc
. . Aroma Terpene, Alcohol, Ester etc
Function Function :
Color Flavonol, Theaflavins,
Chlorophyll
Tertiary hBllo‘:jyl i Catechins, Flavonol, Caffeine, Vitamins,
Function odulating  Amino acid, Minerals etc.

is

Functions of Green Tea

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

B 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 Exeltome.tabollc 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

Can make the various types of tea

 Tealeaves

Cat

- Chlorophyll

echines

- Fresh, Grassy=

: ,Chlorophyll,
- Vitamine C =

from the same leaves

Green tea - Black tea |

Catechmes => Theaﬂavms Thearub| n
= .."Pheophytin
Nothlng(OX|de ,
’ Hydrolyzate)
‘like. frowerly or fruity:

I Comparison of chemical contents of —

green tea and black tea mfusmn

The chemlcal contents of green tea i
- and black tea infusion (ry weight %)

Greentea Blacktea

Total Catechin ~ 30-42 3-10 3 >
Theaflavin 0 2- 6 : : 4.
Polyphenol 2 3 N
- Flavonol 8 24 £
- Theanine 3 3 ' ;
Organic Acids 2 2
- Caffeine 3-6 3-6
: Vitamine C 4 0




Physiological functions of =
4 Japanese green tea component!

First serving 2
13% Water soluble
components’

g ,/ Soluble
] componenjs

Second
serving | Catechins,.
10% Caffeine,’

c‘::'ns:‘: Third | Polysaccharide,
5% serving Amino acids,
7% Saponin, GABA,
Insoluble crude fibers, Lipid, Additional V?tamin C‘, :
Chlorophyl, Carotene, Vitamin E, Vitamin B,

servings

Protein, Others 5%

Fluoride, ‘Others

Vari ous Functions Thanks to Ca+echin

‘¢ Antimutagen ..
> Canéer‘-fighting - "
i Oxidation'resistd;il . T
Anti- atherogen;gg L
Lowers blood cholesterol
Loweérs fat absorption -
Antibacterial, antlvnrus :
: Prevents cavities .
Tmproves’ intestinal ,ﬂora
kElirkninates odors:
Conirols blood pressure

; Etc, Etc Etc..

io‘“o Tee e e e e e e

Cancer development and actions of tea catechins

. Cell withan ability of
Cellwith un(ontlolledgrnt\xth

mutation
1 Metastass
Normalcell | 3 y (Secondary
tumor)
Initition  Promotion P"UETESS'O“
Angmgerﬁs
"inh‘sbition
¢ 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 antircer effects:? :
“at each of these stages

Effects of catechins on

- weight and visceral fat
. area
<Weight>>
05
g 0 Regular green tea '::; -------------
< 8
fJE T CH— L.
§—U§ ............... E Bl e e ettt
a @
S S g s,
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£ -1 5| - Greenteawithahigh p__ 2 -10 |-content ofea-catechins { - - - - -|
2 content of tea catechins &
S 5 b
-20 -14
0 4 8 12 0 12
Week Week

Epidemiological studies on correlation between

green tea mtake and the risk of human cancer
E L CohoR-L e Case-contol ;

E Studytype Risk reduetion: - No sk reduction. * -Risk teductiort dot o et B
Qe b S et sty
g e 0o A 2 i a groUp of similar -
 Stomach 2 6 8 8 individuals who differ:
~Qsophagus - 0 Sy sorlos i owith respect to ‘eertain:: -
breat 3 5 30 0 factors‘under:stiidy to-

DY RO R ; “E Ldeterming how these
P’mm . 2 9 z 9 factors affect the rates of
Otes: bl 0 -2 -0 a certain.outcome,
Panoreas 00 2 12 e Casetcontrol study:
Kineyandg £ oo 1 {0 P twoexisting groups
~blagder:- . - . , ; : diffeting in‘outcome-are:
ver S L e R 2000 00 identified-and compared
Endometrim: - 0" 00 M e onitho basisiof soma’
Srhgioid i T A 1000 - supposed causal attribute
| Blood - R Qi S R

’An'l-idiabe'l'ic Effect from
Ca+echin

Type-2 Diabetes: While insulin is present, it has
reduced secretion volume, .and.the intake functionffor
glucose to muscles and fatty tissue drops'(insulin
resistivity expands). As a result, glucose. i the bio|
is not stored as glycogen in the liver and.fatty tisste,
and glucose in the blood deviates from:4fie:normall
range, causing high blood sugar levels ‘afd-diabétps.
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Memory retention in mice ingested catechin

Hi:" Green tea catechins
=

=3
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= Control

L 4

Low

Young [ —. Aged

Senescence -dccelerated motise (SAMP10) shows meleciige With aging; As.mice.
: prefer-a dark place; mice. move into the-dark bormvplaced in the:light box: However, wh
mouse.was, given a weak-electric shock throughitiue bf the dark box, mouse leamed. ng
“to.enter the.dark room. Memary retention. was testeglmonth later using-same test. Meimpry
decline was.much suppr id:in mice ingested hins'than'in control mlce that,
‘ingested-water. - : Gaa 2

=}

. P . Control
Functionalities of theanine —} coma
2 ) e | tomay
Reduces blood pressure: =700 o
Regulates'cranial nerves Theanine
performance (SHR)

" Preveiits vascular dementia
- Strengthens anti-tumor.agents’
Improves cell infiltration

-AMean Blood Pressure (mmHg)

o) i and‘spamieois=.
-hypertensive fats; (SHR) ;

.resistance from lung cancer . s

- pEERaT

Dogaming rejeasé:{56)

: ! PR0T e 90 T
Graphic' {Combined effect 6f DOX ard meamne agaiisi “Tide bty isdnirie iput (minitss)
fiver. metastasis in. liver éancer mause: M507 2

- ($c0réOnorthal ~ 5. bove 786) *Graphie  incieasein dopamiie release resulting 3R

Effect of theanine on relaxation ==

Time after intake

60 (min.y

05@@90

o waves

Water intake

o, -waves

C®Oee®®

awaves

o waves

weak 4— wave intensity —ﬁ stl'ong

Eiectroencephalographlc measurement of alpha waves shows hlgl’la?quenme
“among human'subjects taklng theanine. as:compared to those takingter. SI

Effect of theanine on

=)

.. psychosocial stress e R o s

Lifespan (month)

‘Shortened: lifespan in stressed micé, :

2% 1% 100
l Contiontation. i P y 80

Group and confrontationial housing
X ;. " . " - B 2 5 5. . 136515
After the two.mice were :housed. separately; for | it i )
“-one: month,, in-a. cage’ with--a. parlition they L T
were - housed ‘confrontationally:by removing the ) Litespan month) i
- partition. ‘Generally, group: housing mice-have IongProlonged I|fespan oi mice by theamre
lifespan:more than the stressed mice; _intake

Theanine is effective against stress and fosterﬁllexpectancy
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pes AR-RRE Ant}'stress effect ?f low-caffeine
2 tea in human testing :

Anti-stress and sleep—reyulaﬂn_q_prﬂgrﬂes of theanine

e
" Difference of EEG
Epidemiological and animal studies have Standard groen tea Siecponsct Total socp e S0
ey ok

demonstrated that ingestion of green tea
enhances healthy life .
Main component of green tea

Te—— v oo
=] Catechins lh\l aging effec
1 i carer affec

/11

Anti-stress eifect
Theanine sicep.inducing eftect

i LT = B

[ ;‘sm;é\ Awakening effect

€ Gyokurn}

(Low-catisine
Green taa )

=0 — ettt ks Difference of sleep parameters
3 It

SAA Sleep-onset latency &
in the 4 Early
4

130 z low-caffeine
= ER & green tea ingestion ~ ~ = — = = = ~
E 2 o \
b~ T
H i

£

Maming  Evening

Total sleep time T

Standerd  Low-calfeine

The level of sAA in the morning was significantly =
lower when the participants ingested low-caffeine

green tea than standard green tea (p = 0.008 ).

- Sleep efficiency T <— =
sympathetic
excitement | <--

Glul «--
" GABA T

- Theanine




I From Relief of Stress to Extension of Llfespan

%
| Tea Development for the Elderly & * /
| Future Generations .- T ¥
¥ Improvements in Quantz!)u{ Ie@ @ ¥
Easing of Stress- 2 2 !
Al i & e
WS e ® o
B =0 on El
“-caffeinated - J
tea s-feeped in
e nr e coldy ua+er .
Charactenstlcs of sericha -
steeped in-cold water. . i
= Little bitterness & astrlngency '~' 5
= Little elution of gallate- type catechin
« Little caffeing .. .- e “ Theaiee W40 0 W 40 4 40
« " Strong.sweet flavor T
. ngh elutlon rate of amlno acuds S "'"'; il e u Kt B 2
(wgimb) moEw ﬂllm?al:
Stvenolhens,lmmune system funcnons 5 don of anti ffe -mnm,mﬂeme,chemme

Green Tea is Necessary for Ages to Come
oy

ient supply

_from sfarvaﬂon 2 Mainfams/ develops bodv =
. -+ Healthy:
] Makes Our lees BeHer
:your throat is dry, drink: water
- l-f vour hearf is drv, dru‘ greeh fg:

: 'We take supplemen+s +hbbo!1 aaf::
: heaH-h buf will +hev ma uﬁhmpv

I Relationship Between Green Tea & Healthy Lifespan
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. lifespan and tea(Men)
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