
1

University of Shizuoka Tea Science Center Yoriyuki NAKAMURA

Welcome to Shizuoka 

University of Shizuoka : Past & Present 

The University of Shizuoka, by  absorbing various prefectural 
universities established in Shizuoka, came into being in 1987. It 
combined the Shizuoka College of Pharmacology, originally 
founded in 1916as Shizuoka Women’s Pharmacology School, 
along with Shizuoka Women’s University and Shizuoka Women’s 
Junior College.

Organization of University of Shizuoka Organization of University of Shizuoka
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Tea Science Center

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

General Information of SHIZUOKA
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Population 3,765,007 (2010)

Area 7,780.42 k㎡

Ave. Temp. 16.5℃

Prefectural 
Capital

Shizuoka city

Rank Products Amount (mil JPY)

1 Tea 37,300

2 Tangerine
(Mandarin Orange)

23,600

3 Rice 20,000

4 Hen’s egg 13,800

5 Strawberry 10,800

○ Geographical Information

○ The Top 5 Main Agricultural Products(2015)

Source: Ministry of Agriculture, Forestry and Fisheries
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大室山(伊東市)

赤石岳

日照時間日本一

Awagatake (Kakegawa City ）Southern Alps & Fujisan

● Izu Peninsula Geopark 
to join the Global 

Geoparks Network

● The Southern Alps 
as a UNESCO Eco Park

● Chagusaba as a 
Globally Important 

Agricultural Heritage 
System (GIAHS)

Iritahama & Tatadohama Beaches 
(Shimoda City)

Dougashima (Nishiizu-cho)
Chagusaba

Satoyama & rare plant speciesMount Akaishi

Shizuoka meeting global standards
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Prefecture Area  
(ha)

Production
(1000t)

Shizuoka 17,100 30,800

Kagoshima 8,430 26,600

Mie 2,950 6,020

Kumamoto 1,280 1,290

Kyoto 1,608 2,974

Fukuoka 1,550 1,989

Miyazaki 1,410 2,586

Saitama 870 826

Saga 841 1,168

Others 4,981 5,989

Total 41,020 80,242

Area and production of tea 
(2017)

Japanese Green Tea 
Production 

Kyoto
Tokyo

Scene of tea fields

Ligth Shading Field

Field in Snow

Conventional Field

Field for Riding-type Machine

Severe Shading Field

Picking changed from handpicking to transportable picking machines and then to passenger-type 
picking machines, and picking efficiency improved remarkably.

Handpicking

Portable picking machine

Riding-type picking 
machine

Changes in picking methods

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

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

Changes in the price of the each crop season
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Changes in domestic consumption and 
producer price Changes in purchase price of loose 

tea and RTD

Present state of tea 
consumption in Japan
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The way of drinking 
tea changes greatly 
with the change of 
lifestyle

Sencha
(Tea pot)

PET 
bottles

Bancha
(Kettle)

１９００ １９２０ １９４０ １９６０ １９８０ ２０００ ２０２０
year

Powder 
tea, tea 

bags

Bancha Sencha R.T.D

Tea is changing progressively 
toward simplicity from kettle 
to bottles, powder tea and tea 
bags in Japan

Changes in tea to be drunk

Change of Tea Fields by 
Extension of Cultivar

Yabukita

Cutting bed after one year

Seedling

Yutakamido
ri

Sayamakaori

Kanayamid
ori

Okumid
ori

Yabukit
a

Zigzag Planting of 
paperpot cuttings

Method of frame formation of tea plant

Young tea field (First year after planting) Tea field  ( Three year after planting)

Cultivation of Japanese Green Tea

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

Spring   Pop- up       Summer         Summer Ca- Autumn
dressing    dressing dressingⅠ dressingⅡ Mg*  dressing 

Deep
Plowing

Plucking Plucking   

Fertilizer
Dressing

Mar.Feb.Jan.

Spring   Pop- up       Summer         Summer Ca- Autumn
dressing    dressing dressingⅠ dressingⅡ Mg*  dressing 

Deep
Plowing

１ｓｔ Autumn
Plucking Skiffing

Fertilizer
Dressing

Growth of 
new shoots

Dec.Nov.Oct.Sep.Aug.Jul.Jun.May.Apr.

３ｔｈ２ｔｈ ４ｔｈ
Plucking   

Spring   Pop- up       Summer         Summer Ca- Autumn
dressing    dressing dressingⅠ dressingⅡ Mg*  dressing 

Deep
Plowing

Plucking Plucking   

Fertilizer
Dressing

Mar.Feb.Jan.

Spring   Pop- up       Summer         Summer Ca- Autumn
dressing    dressing dressingⅠ dressingⅡ Mg*  dressing 

Deep
Plowing

１ｓｔ Autumn
Plucking Skiffing

Fertilizer
Dressing

Growth of 
new shoots

Dec.Nov.Oct.Sep.Aug.Jul.Jun.May.Apr.

Spring   Pop- up       Summer         Summer Ca- Autumn
dressing    dressing dressingⅠ dressingⅡ Mg*  dressing 

Deep
Plowing

Plucking Plucking   

Fertilizer
Dressing

Mar.Feb.Jan.

Spring   Pop- up       Summer         Summer Ca- Autumn
dressing    dressing dressingⅠ dressingⅡ Mg*  dressing 

Deep
Plowing

１ｓｔ Autumn
Plucking Skiffing

Fertilizer
Dressing

Growth of 
new shoots

Dec.Nov.Oct.Sep.Aug.Jul.Jun.May.Apr.

３ｔｈ２ｔｈ ４ｔｈ
Plucking   

Plucking of new shootsFertilizer application Deep plow subsoiler

Time of fertilizer application in Shizuoka Prefecture

Cultivation of Japanese Green Tea Plucking Methods of New Shoots

Riding-type plucking machinePortable machine for two persons

Hand plucking

Hand-shear plucking

　　　　　　　           　　 Plucking efficiency

　　　　Methods

Hand plucking 10 ～       15 kg

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 2,000 ～ 3,000

The amount of new shoots
 per day per person
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Changes in the introduction area 
of  Machine

Recently it is often Plucked up by Machine

最最新摘採機ム

First crop injured by frost

Anti-frost fan

Sprinkler

Frost Protection
Damaged shoot

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

17

Blowing warm air
Stirring air

warm

6～8m

cold

Ceiling-shelf covering

19
Covering Culture in Shizuoka

Direct covering 

Simple tunnel covering 

＜Aim>
1. to protect the new shoots 

against frost
2. to prolong the plucking 

time
3. to produce high-grade 

tea 

to produce high-grade tea, 
Gyokuro and Tencha, 
which are known as the   
finest tea in Japan, is made 
from the leaves grown 
under the ceiling-shelf 
covering.

Culture of Gyokuro or Tencha  

Tencha

Matcha

Gyokuro Making Process of Japanese Green Tea

Cooperative tea factory

Tea steaming machine

Primary drying tea roller

Tea roller

Secondary drying tea roller

Finally drying tea roller



5

Automatically Controlled Tea Factory

Controller  panel

Tea flow controller panel

Display the state of tea 
on the screen and 
intensively manage

製茶機マイ ム4

Crude tea Sencha

Powder teaStem teaBancha

Sieving

Refining Process is Important for Japanese Green 
Tea

Production of Various Kinds of Japanese Green Tea

 

Sencha 
75.0 % 

Bancha 
13.3 % 

Kabusecha 
4.8 % 

Tamaryokucha 
4.1 % 

Tencha 
1.2 % 

Gyokuro 
0.2 % 

Othres 
1.4 % 

Production of various kinds of tea in Japan 

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 is a

tender sweet astringency and special flavor.

Tencha
This is ground in a stone mortar into Matcha

(Powdered Tea) and used in a tea ceremony.

Sencha

Tencha

Gyokuro

Different Kinds of Japanese Green Tea

Bancha
This is lower grade of tea, made from mature

leaves and stalks.

Genmaicha
This is Bancha, in which poprice and Genmai

are added, having good flavor.

Hojicha
This is lower grade tea, made from Bancha by

roasting at about 200℃ for a few minutes.

Genmaicha

HoujichaBancha

Chemical Composition of Various Kinds of 
Japanese Green Tea

Chemical composition of various green tea



6

Amino acidsTannin (Catechine)

The Soluble rate of Chemical Components 
in Different Water Temp.

Caffeine

Low Moderate High
50℃ ７０℃ ９０℃

Infusion temperature

When tea with 
strong umami is 
good

When tea with a well-
balanced between umami 
and refreshing

Japanese tea can change the taste 
by the temperature of hot water  

When refreshing 
feeling strong tea 
is good

Changes the Taste by the Ifusion 
Temperature

Excellent Character of Japanese Green Tea

１. Long history   ５. Needle-shaped

２. Rich cultural tradition ６. Vitamin C-rich   

３. High-tech production ７. Healthy

４. Steam production ８. Matcha is a super-food

North China 
route

Central 
China 
route

South 
China 
route

North China route
North China ⇒ Korea ⇒ Japan 
Oldest route (about A.D. 600)

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

South China route
Introduction of pour tea
(About A.D.1600)

１．Introduction of Tea into Japan

Statue of Buddhist monks Eisai

2. Establishment of Tea Ceremony  
“Chanoyu / Sado”

“World peace in a bowl”

Chanoyu is often called a 
multi-dimensional art. 
Exquisite traditional arts and 
crafts such as tea bowls, 
hanging scrolls, flowers, the tea 
room and garden are all 
essential parts of the ceremony

3. High-yield and Quality Tea Field with High Technology
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4. The Only Steaming Process in the World

Steaming by handSteaming machine

Oxidation of enzymes contained in fresh leaves is stopped by steam heat.
This steaming gives Japanese tea its exceptional aroma and taste.

Steaming is an important 
process in making of  
Japanese green tea

38

Fresh 
leaves

Deactivate the enzymes

Steaming

Pan-fired

Rolling Drying

Processes of Making Green Tea

Steaming 
(Japanese Tea)

Pan-fired
(Chinese Tea)

Drying

5. Japanese Green Tea Has a Sharp Leaf Like a Needle

Needle-type tea can only be processed by steaming

6. Japanese Green Tea Contains       
a Large Amount of Vitamin C

mg/100g

The level of vitamin C, which has been shown 
to prevent scurvy and the common cold, is 
decreased during the fermentation stage.

Vitamin C content of various kinds of tea

50mg/100g

6mg/cup

Green Tea
Components

Contents Functions

Catechins 10～18%

Anti-oxidative , radioprotective , Anti-
mutagenic , Anti-tumor, Enzyme
inhibitory, Anti-hypercholesterolemic ,
Anti-hyperglycemic , Fat reducing, Anti-
hypertensive , Anti-u lcer, Anti-bacterial
etc .

Caffe ine 3～4%
Removal of fatigue, Sleepy feeling, Diuretic
etc.

Vitamin C 150～250mg% Removal of stress, Cold prevention

Vitamin B 1.4mg%
Excitometabolic action of carbohydrates and
amino acids

Vitamin E 25～70mg% Anti oxidative, Aging prevention
γ amino
butyric ac id

0.1～0.2% Anti hypertensive

Flavonoids 0.6～0.7% Halitosis prevention
Theanine 0.6～2% Anti hypertensive

7. Research on the Functionality of Green Tea 
was Initiated in Japan

8. Matcha is a Super-Food

When you drink matcha, you consume 
vitamin A (beta carotene), vitamin E 
(tocophenol), dietary fiber, etc., which cannot 
be ingested from tea brewed in a teapot.

☆ Matcha is delicious.
☆ When brewed with a teapot, about 40% of   

catechins remain in the tea leaves in pot; 
but with Matcha, all can be ingested.

☆ The green color of matcha is beautiful, so 
it is also used in sweets such as cakes.
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Matcha
Tencha, which are 
known as the   finest 
tea in Japan, is made 
from the leaves 
grown under the 
ceiling-shelf covering.

Tench
a

Matcha

Direct covering by shading 

Cultivation of Tencha (Matcha)  Umami increases by Covering Culture 
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Influence of difference in shading ratio on 
amino acid content

Changes in theanine content by shading cultivation

Tea grinder (special stone mill 
designed for matcha grinding)Tencha dryer (‘Tencha-ro’)

Processing stages

Grinding stages
Production Process of Matcha

Tea leaf cooling spreader


