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The University of Shizuoka’s Aims

Aims
The University of Shizuoka has the following aims €ducation, research, contributing to thq
community and international relations.

Education

Putting students first, we will improve their quwlof life and provide fine-tuned, high-level,
excellent education, developing human resourcesashgribute to society.

Research

Aware of being the highest educational institutiorShizuoka Prefecture, we will gather high:
level, original academics and promote researchgétinternational recognition.

The University of Shizuoka aims to utilize academme! personnel resources to their maxim
i erto achieve these gc

Research activities

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 longevity,” 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 tea

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
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At the Tea Science Center, we teach about the health bene
our knowledge about the best methods of cultivation, processing and mar ketlng the
various types of teas. The Center also collaborates extensively with other
laboratories and organizations related to the tea industry

Public research eenter {0 [ mqawhn
= ¥

T acience

University =

Tea industry

General Information of SHIZUOKA

2. Shizuoka prefecture Overview

Shizuoka’s Natural and Cultural Gallery of Landscape s

/ O Geographical Information
V4 Population 3,765,007 (2010)
’ Area 7,780.42 kni
Ave. Temp. 16.5°C

Prefectural Shizuoka city
Capital

O _The Top 5 Main Agricultural.Products(2015)

Products Amount (mil JPY)

3 |Rice
en's egg
' Strawberry ' 10,800

Source: Ministry of Agriculture, Forestry and Fisheries

Total of 1,143 agriculture, forestry,
and fisheries products

439 food items
produced in Shizuoka

Shizuoka meeting global standards
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3. All about Japane

[ Tea has a history of at least 2000 years—

0 100 .’)00 1000 1 500A 2000
Han /ﬁang So,é Yuan Ming/ \ Qing China
ﬂara Heian K&makura Muromsﬁi Fdo Meijji Heisei

The Classic Kissa %}33@5‘,’;@?
of Tea youjyouki

Black
Tea

Ryuho
dancha

Sun Dried Tea

Brick
ea

| Japanese green tea has
a history of 1200 years  —
S Matohe |

Chinese green tea : Pan fired +ea
Japanese green tea : Steamed tea

Japanese
Green Tea

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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100000 [ —%—Export
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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

Drastic reduction of farmers and expansiorof scale
~#-First crop.
4 Third erop

-=-Second crop
~&-Autumn crop

BLessthan 05ha 005-10ha W 1.030ha W3 0haor more|

Thousand

T 1954 1965 1975 1985 1990 1995 2000 2005 2010

Changes in the number of households that
cultivate tea in Shizuoka Prefecture

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

== Domestic consumption ~WWWRTD usage —®—Producer price
ton yen
120000 35000

100000 30000

25000

=#-Loose tea = ~RT.D

80000
20000
60000
15000
10000

5000

Yen/family/Year

4

NS i Lo, b &
LSS LSS

S0
© V.
S

= ; s

SEFESTESSE S

Changes in purchase price of loose
tea and RTD

Changes in domestic consumption and
producer price

Changes in tea to be drunk

Bancha
(Kettle)

Tea is changing progressively
toward simplicity from kettle

to bottles, powder tea and te
bags in Japan

1900 1920 1940 1960 1980
pear Bancha Sencha

2000 020

R.T.D

V

Japanese Green Tea

Production Area and production of tea
(2014
P Ares | producti
®a) | (10000
Shizucka 18,100 33,100
Kagoshima | 8,670 24,600
Mie 3,110 6,770
Kumamoto 1,500 1,300
Kyoto 1,580 2,920
Fukuoka 1,560 2,160
Miyazaki 1,610 3,870
o ;{f B S Saitama 899 560
Saga 891 1,350
Others 6,980 6,870
p Total 44,800 83,500

KacosHmA® ©

Main Tea Production Areas in Shizuoka

Field in Snow

Change of Tea Fields
by Extension of Cultivar

.

Cutting bed after one year




Trend of Japanese Green Tea Production Area
with Superior Cultivars

Mother Plant

| |
Spread of superior cultivars by cutting

Black tea,

" Prefecture
¥ registered variety

Trend of tea production area 27

Outline of characteristics of main cultivars
Saemidori  Tuyuhikari  Yabukita ~Kanayamidori ~Okumidori
Plucking time Early Slightly early Intermediate ~ Slightly late Late
Yield High Very high High High Very high
Quality Verygood ~ Verygood  Verygood Good Very good
Cold injury Severe Fairly light Light Light Fairly light
Pest injury Weak Strong Weak Stong  Slighly weak

|
Tuyuhikari

| Cultivation of Japanese Green Tea

Fertilizer application

Time of fertilizer application in Shizuoka Prefecture

Jan. | Feb | Mar. [ Apr.| May. [ Jun.| jul | Aug | Sep.| Oct. | Nov | Dec.

Fertilizer Jo000  PoniLEjggS e e m[ﬂm Ca. Auum
. Iressit —
Dressi t B Biiesd | Y 8
Plowing
1st 2th 3th 4th
Plucking  Plucking  Plucking PluckmgSklfhrg

Growth of | 48—8_‘
e M4 Aﬁ )

A
\\’

I ——————
Cultivation of Japanese Green Tea

-

#0.6.21 RS

¥rless

Zigzag Planting of
‘paperpot cuttings

QM@

Plntiog  Auumn  Spring
‘“SW o Autumn

Skiffing in Autumn
of 3 or athyear

m year iu year ]

Method of frame fomntlon of tea plant
To make it the tea field which suited mechanization for plucking, the

Plucking Methods of New Shoots

Plucking efficienc)
The amount of new shoots
per day per person

Hand plucking 10 ~ 15 kg

Methods

Hand-shear plucking 100 ~ 200
Mechanical plucking
Portable machine for two persons 700 ~ 1,000
Riding machine 4,000 ~ 5,000

Self-rail-tracking machine




Difference between the hand plucking
and the mechanical plucking tea fields

== % A new shoot is chosen and it plucking
* The amount of plucked shoot is

10 -15kg/day

| % Plucking method for high grade tea

Ked 00
/day using portable machine
Wk for two person
¢ % Plucking method for midle grade tea

Rail-tracking and riding-type plucking machine

= 4 = -

Harvest small bag Type Riding Container Type

Methods of trimming and pruning
A: light trimming of canopy
B: deep trimming of canopy
C: medium pruning

Tea field after pruning

F N
Frost Protection
Anti-frost fan

The Principle of Air Stirring Method
(Anti-frost fan)

Blowing warm air

6~8m L. .
Stirring air

Covering Culture in Shizuoka

Simple tunnel covering

time
3. to produce high-grade
tea




from the leaves grown
under the ceiling-shelf
covering.

—
Umami increases by Covering Culture

—— Normal shoot

2 Shoot in the
/ shade

Contents (Dry%)
o

Theanine

voe "
Yoo

L

4/28 5/2 5/6 S5/13 5/18

Date

A
Arginine + serine
+ aspartic acid
[~

Glutansic acid

Deep plow subsailer

Fertilizer Application

Nutrients (kg per hectare)
Fertilizer Nitrogen Phosphate Potassiun
(N) (ROy (K:0)

Spring dressing 100 90 130
Pop-up dressing 60
Summer dressingl 110
Summer dressingdll 110
Autumn dressing 160 90 140

Ridng-lypefstiliza-plwé’ =
(Fertilizer application with deep plowing)

Production of Various Kinds of Japanese Green Tea

Tencha Gyokuro

e k1.2 ﬁ/o 0.2%

amaﬁo%uc a /;)thr -
Kabusecha Y

4.8%

Banch.

13.3%

Standard set of Japaness green tea.

Production of vari inds of tea in Japal

Biosynthesis of Theanine (Umami)

+

M
Glutamic acid +ethylamine+ ATP —-g2 Theanine+ADP+Pi

Theanine is composed in the root, and shifts to a new shoot.

The only steaming process in the world

The oxidizing enzymes contained in the fresh leaves ar@pped by the steam-heat
By steaming the leaves it becomes the aroma and taste excempdl to Japanese ted

Steaming is an important
process in making of
. Japanese green tea
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Bancha
This is lower grade of tea, made from mat
leaves and stalks.

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

Genmaicha
This is Bancha, in which poprice and Genmai
are added, having good flavor.

 ——
Different Kinds of Japanese Green Tea

Sencha
This is the most popular type of tea in Japat

Gyokuro
This is the finest tea in Japan, and its taste
tender sweet astringency and special flavor.

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

Japanese green tea infusion is green color

Difference in color
between Japanese and
Chinese green tea

Color changes depending
on steaming time

Green

et

panese

Chinese
n fired)

\

0 20 40 60 8‘0 160 1%0 11;0
Steaming time (Seconds)

Popular

Japanese green tea has a green note

thering
idizationing

Q|

ittle roasted aroma with
floral and sweet note

Refreshing and
greenish aroma

Floral and fruity aroma




Difference between the hand plucking
and the mechanical plucking

Hand plucking ~ The plucking of the shoot in which the delayed
shoot and the new shoo&were mixed is repeated
"/

B ww

Plucking Plucking surface Plucking

Plucking surface

The plucking of the only new shoot

Plucking Plucking surface  Skiffing Plucking Plucking surface

To use a mechanical plucking machines

To makeit the tea field which
suited mechanization for
plucking, the frame formation
after transplanting is most
important

S

\ ‘!{i‘i\"d]ﬂ‘:'f‘ /
ki

Fo.621 EHLE
i rleEdHE

- " ‘ AT LA i
Ziguag Planting of .
‘paperpot cuttings Young: Teafield (Thres year after planting)

The point of tea field for the use
of plucking machine

3 The plucking surface of teaisuniform

3 The growth of new shoot is uniform

To make a tea field into the uniform

3 Thicknessof branchesare made
uniform by the frame formation

3 The plucking surface of teais
united with a machine

Plantig  Autumn  Spring  Autumn Sping Autumn Skiffng in Autumn
n Sprng 1
of 3rd. or dih.year
1st. year 20d. year 3d.year

The point for making
a plucking surface of tea uniform

1)Thickness of the branch which constitutes
leaf layer is made uniform.
2)The size of a leaf is made uniform.
3)The aging of stem (branch) is made uniform.
4)From the same position to a new shoot coming out

The control by trimming and pruning

Iz




Rainy season— Recovery is early
Dry season— Recovery is slow

Big leaf — Big shoot
Big stem — Big shoot
Apical bud — Big shoot
First lateral bud — Big shoot
Axillary bud — Small shoot

ot is 'smal
of shoot is many

Il, and nq.

Time schedule for mechanical plucking

%;ﬂ@ %;ﬁm %D

Plucking Skiffing Pluckingn S Sl;ifﬁ"g Plucking
ucking sface

DT, R =)

—
About 10days

Plucking surjzce
Bt

About 10days

40~ 50days

40~ 50days

Spring  Pop-up  Summer  Summer Ca- Auwm

Fertilzer | oidising aressings dressinae dressin res
Dressing B B Bt Ll L LA B

Plowing

et W T T A T AR

*:Lime-magnesium

The role of skiffing

After the plucking, in order to uniform growth of the
new shoot of the next plucking time, the surface of
canopy is made uniform

Skiffing is done after
every plucking to

leavesto keep the
surface uniform for
mechanical plucking

moved ieaf

¥, i a4, Dl ﬁd&iayed shoot

The Use of Plucking Machines in Shizuoka
3,000
8,000 [ Area : Riding—type i/i
I Area : Rale—tracking ®
—8— Number : Riding—type i/ ;E
6,000 2,000 é
s s
S 3
Z 4,000 -‘EJ
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2,000 £
0 0
[Ied o w0 o
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with Container for harvest
Large-capacity: Efficiently

with Harvest bag

Compact : Light weight, turn in a small space,
transport by small-scale truck

Low price relatively

Operating Efficiency of Riding-type Machine
Container type l
Harvest bag type - . B mhd the truck
grii N

0 200 400 600 800 1000 1200 1400

OPlace harvest bag
O harvest

W change harvest bag
O'turn machine

working time (minute/ha)

Container type

10



The reason for increasing of Riding-type Machine

2000

05-10ha  1.0-15ha 15-20Ha

2005

(®Development of
Harvest bag Type
Compact & Low price |

@Large-scale
reclamation tea field

o 208 0% 60% 0% 100%
The ratio of farmer

@Expansion of the farm scale

Extension of work road Form of head land
Simple improvement for using of machines
@Administrative Supports!

Untreated tea field
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