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Plate 1: Simplified machines of BTRI Green Tea Factory (Pan Frying Method)
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Preface

Tea is one of the most popular beverages in the world, the second most consumed
non-alcoholic beverage after water. For thousands of years, tea has been
consumed not only as a beverage but also as part of a culture in South and East
Asian countries. Tea is also an important economic crop in Bangladesh, which
contributes significantly to meeting the country's domestic needs as well as
earning foreign exchange. Black tea accounts for 99 percent of the tea produced
in our country, although the demand and acceptance of green tea is increasing day
by day.

In recent times, due to the increase in health awareness among the people of
Bangladesh, interest in green tea is increasing and as a result, a significant
demand for green tea has been created in the domestic market. In this context,
Bangladesh Tea Research Institute (BTRI) has undertaken various research
activities to diversify tea production methods and the production protocol of
green tea. As part of the research, BTRI has developed four different green tea
production methods, which are compatible with the geographical, economic and
technical context of the country.

The four production methods mentioned in this circular are—steaming method,
pan firing method, specialized lightly aromatic green tea production method and
‘simple device-based’ method suitable for small and medium scale tea growers.
The quality of green tea produced through these methods has been verified
through organoleptic analysis, and it has the ability to meet the current needs of
the country as well as compete in the international market.

This circular has provided practical guidelines for green tea production for large,
medium and small-scale tea growers, which will play a helpful role in bringing
versatility to the tea industry, improving quality and expanding the market. It is
hoped that by effectively applying this information at the field level, new
possibilities will open up in the tea industry of the country.

Maj. Gen. Sheikh Md. Sarwar Hossain, SUP, ndc, psc

Chairman, Bangladesh Tea Board
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Among non-alcoholic beverages, tea is the most widely consumed beverage in the
world after water, and has been a popular beverage in Asia for more than 5,000
years. Based on processing protocols, tea is mainly divided into three categories: (i)
black tea, orthodox tea, golden tips tea & silver tips tea (fully oxidized tea), (ii)
oolong tea & yellow tea (partially oxidized tea), and (iii) green tea, white tea & white
peony tea (Non oxidized tea). Green tea is a source of catechins and their
derivatives, which are responsible for the high antioxidant capacity. Currently, tea
is cultivated in about 58 countries around the world, of which Bangladesh is in
nineth position. The main types of the tea produced in our country is almost black
tea (99 percent) and a small amount of green tea (01 percent). While green tea is
much more popular than black tea in many other countries like Japan and China,
green tea has not gained as much popularity in this country. But currently, due to
the increase in health awareness among the people of the country, interest in
green tea is also rapidly increasing. Along with this, a special demand for green
tea is being created in the market.

Bangladesh Tea Research Institute has been conducting research activities since
the beginning to improve the quality of tea and to make different types of tea. Due
to the continuous increase in demand for green tea, research on its manufacturing
protocol has also become essential. As a result, research has been done on
different types of manufacturing methods of green tea and the suitability of all
these manufacturing methods has been verified in particular cases. This circular
will discuss four types of manufacturing protocols of green tea suitable for this
country, considering the small and medium tea farmers along with large-medium
factories, and will also shed light on the quality of tea produced by all these
manufacturing protocols.

Green leaf plucking and leaf standard:

The best quality green tea can be obtained from one leaf & a bud & new born two
leaves & a bud. Leaves should be plucked on a sunny day. If leaves are picked on a
rainy day, the recovery percentage and quality of tea made from wet leaves will be
comparatively low. The length of the shoot should not be more than 2 inches, i.e.
the quality of the leaves should be young and ‘one and a half’ to a maximum of ‘two
and a half leaves’. Bunjee leaves, insect or diseased leaves should be avoided.
Research has shown that a skilled plucker can pluck 1.5 to 2.0 kg of ideal quality
leaves in one man-days. But in a confined field under 4 to 5 days plucking interval
the total amount of harvested leaf can be improved.
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Green tea manufacturing protocol 1: Steaming Method

Green tea is usually made in Japan in this way, so it is called Japanese-style green
tea. The preparation process is briefly described as follows:

Step 1- Steaming of green leaves

The leaves should be steamed as soon as possible after plucking. The leaves should
not be allowed to wither under any circumstances. During steaming process, the
activity of the enzyme responsible for the oxidation of the polyphenols in the
green leaves remains stopped, as a result of which the antioxidant properties of
the leaves remain intact. Depending on the machine, steaming is done for 5 to 10
minutes. Steaming is done in such a way that all the leaves absorb the hot air of
the steam.

Step 2- Cooling of steamed leaves

After steaming, the leaves become saturated by moisture due to steamed. So, the
leaves should be cooled under a cooling fan or through the conveyor of the re-
humidifier machine for 30-40 minutes. After cooling, the wet or dampy status of
the leaves is removed and a sticky feeling comes out.

Step 3- Rolling

The sticky leaves are rolled after the cooling step. Depending on the amount of
leaves, the machine and the pressure used for rolling, rolling is done for 20 to 30
minutes. During rolling, the leaves are ‘twisted’. Intensive care should be taken
during rolling so that excessive rolling does not release the juice of the leaves.

Step 4- Drying

The rolled leaves are then immediately dried through a drying machine. At this
time, the temperature of the machine is usually kept between 200 and 220 degrees
Fahrenheit. Drying is done for 30 to 40 minutes depending on the machine. Drying
is done in such a way that the moisture content of the prepared green tea remains
between 2.5 - 3%. Care should be taken that the moisture does not exceed 3-5% in
any case. The prepared green tea should be cooled at a normal temperature,
graded and packaged or stored properly.

Green tea manufacturing protocol 2: Pan Frying or Firing Method

Most of the green tea in China is prepared by this method, so this type of green tea
is called Chinese green tea. The method of making green tea by pan Frying or
firing is briefly outlined below:

Step 1- Pan Frying or Firing of green leaves

In this step, the green leaves are fixed by heating them manually in a large iron
pan or through an automatic machine. As a result, the activity of the enzyme
responsible for the oxidation of the polyphenols in the leaves is stopped. Manually
the green leaves are heated at a temperature of 110 to 120 degrees Celsius for
about five to ten minutes. During this time, the leaves are turned over very
frequently so that the leaves do not burn. When the color of the leaves becomes
light green or light brown, the leaves should be taken down immediately. When
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pan firing is done with the help of a machine, a temperature of 220 to 280 degrees
Celsius is used.

Step 2- Cooling (Re-humidifying)

In this step, the leaves are cooled under a cooling fan or through the conveyor of
the Re-humidifier machine for 30-40 minutes. As a result, the leaves become
suitable for rolling.

1T

Electro Magnetic Fixation Machine

11y : h R i W
| =T = A _._m-.a.):. e

— T ———— .

Final Gas Dryer Drying Machine Curly Tea Machine
Plate 1: Simplified machines of BTRI Green Tea Factory (Pan Frying Method)

Step 3- Rolling

Due to the ‘twisted’ nature of green tea, the cooled leaves are rolled for 30-40
minutes in different machines. After rolling, in some green tea factories, the rolled
leaves are again lightly pan fired and cooled again.

Step 4- Drying.

Drying is usually done at a temperature of 200 to 220 degrees Fahrenheit for 30 to
40 minutes in the drying machine. The moisture content of the prepared green tea
should be kept between 3-5%.
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Green tea manufacturing protocol 3: Lightly Aromatic Green

Tea Manufacturing Method

In this method, green leaves of both one leaf & a bud two new born two leaves & a
bud of the verities BT2, BT19 & BT23 varieties are used to prepare aromatic green
tea. After plucking the green leaves, the leaves are kept in a temperate
environment on a perforated bamboo mat or small withering trough for withering.
The leaves should be turned over at regular intervals so that the leaves are
withered evenly. In this way, the leaves are withered for 2 to 3 hours so that the
moisture content of the leaves is closely 75%.

During normal withering, two types of changes occur in the leaves, physical
withering (the moisture content of the leaves decreases) and chemical withering
(the polyphenols in the leaves start to oxidize through enzymes). During black tea
preparation, the leaves are withered for 12 to 16 hours so that the leaves undergo
complete physical and chemical changes. But in this type of green tea, the green
leaves are lightly withered.

After withering, the withered leaves are put for steaming (or pan frying), cooling,
rolling and finally leaves are dried (described above) to obtain aromatic green tea.

Green tea manufacturing protocol 4: By Using ‘Special Simple Devices’

For Medium and Small Tea Farmers

In this method, medium and small tea farmers can prepare good quality green tea
from their garden leaves at a very low cost. Green tea has been prepared using
three ‘Simple Machines’ prepared through research. The machines can be made at
home with little capital. However, care should be taken that the quality of green
leaves does not exceed ‘two leaf and a bud. If the leaves are infested, or bunjee
leaves, the quality of the green tea prepared will not be as expected. The process
of making green tea and the models of the machines in this method are briefly
discussed:

Step 1- Steaming using special ‘Simple Steaming Device-1’

The selected leaves should be steamed as quickly as possible without withering.
Here, a special ‘Simple Steaming Device-1' prepared for steaming has been used.
This machine consists of two parts (Figure-1). The first part is a standard size steel
pitcher and the second part is a ‘special cylindrical lid’ made of steel equal to the
diameter of the openings of the pitcher, with one side open and the other side
covered with a 24 mesh steel net. Before starting steaming, the pitcher should be
filled two - thirdway with water. Place the pot filled with water on a stove and turn
on the heat to boil the water. When the water starts boiling, place the ‘special
cylindrical lid’ on the pitcher. After some moments, the water in the pitcher will be
started boiling and steams will be coming out through the lid. At this time, take the
green leaves little by little and place them on the lid and stir continuously with a
steel or wooden spoon. While stirring the leaves, stir them slowly so that the leaves
do not break. After 30 seconds to a maximum of 2 minutes, when the color of the
leaves turns light yellow or brown, remove the lids and keep the leaves in a
through for cooling.
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Figure 1- Steaming process through ‘Simple Steaming Device-1’

Step 2- Cooling

After removing the steamed leaves from the lid, spread them on a large trough or
tray. They should not be piled under any circumstances. The leaves spread on the
tray should be cooled under a fan for 30 to 40 minutes. During this time, the leaves
should be turned over every after few minutes. When the leaves become cold and
sticky, the cooling step will be completed.

Figure 2: Steps for rolling leaves using ‘Simple Rolling Device-1’
Step 3- Rolling

Rolling is done for determine taste & flavour. To make the cold and sticky leaves
‘twisted’, rolling should be done in this step. If you do not have a rolling machine,
you can roll them using a ‘simple rolling device-1’. Although this machine looks like
a simple ‘mortar and pestle’, the head of this pestle should be slightly wider for
rolling (Figure 2). The leaves should be rolled by rolling them in the device little by
little. When the leaves become crushed and a light juice comes out, you will
understand that the rolling is completed.
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Step 4- Drying

A ‘Simple Drying Device-1’ has been invented for medium and small-scale tea
growers to dry the rolled leaves. This machine consists of three parts (Figure 3).
The first part is a frying pan of 10 inches in diameter, the second part is a cylinder
made of steel of 12 inches in height and 10 inches in diameter, both of which are
open, and the third part is a gas stove or gas oven. First, the steel cylinder should
be placed on the stove. Now, the frying pan should be placed on the top of the
cylinder and the stove should be turned on. When the temperature of the pan is 50-
80 degrees Celsius, the rolled leaves should be placed on the pan for drying little
by little. The leaves should be turned over every now and then. If the leaves
become completely wrinkled after drying for 30 minutes, it should be understood
that the drying is complete. The dried green tea should be cooled and stored as
well as possible, removing as much air as possible.

Figure 3: Steps of drying green tea using ‘Simple Drying Device-1’

Quality of green tea prepared by different methods

The above four methods of manufacturing green tea developed through research
have been prepared and their quality has been tested through organoleptic
tasting method. During the organoleptic tasting, 2.5 grams of green tea of each
method was taken in a 142 ml cup and boiled in water for 3 minutes. The liquor
thus obtained has been scored through organoleptic tasting method in the
following five categories, with 10 marks each, for a total of 50 marks:

1. Greenish appearance of dry leaf - 10 marks
2. Paler greenish liquor color - 10 marks

3. Astringency of liquor - 10 marks

4. Bitterness of liquor - 10 marks

5. Greenish appearance of infused leaf - 10 marks
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Organoleptic tasting scores with quality categories:

Manufacturing Greenish Paler Astringency Bitterness Greenish Total Quality
protocols appearance | greenish appearance | score categories
of dry leaf color of of infused
liquor leaf
10 marks 10 marks 10 marks 10 marks 10 marks 50
marks
Green tea 7.15 Paler 6.93 6.51 7.04 34.65 Excellent
manufacturing greenish (4+)
protocol 1: colour
Steaming (7.08)
Method
Green tea 6.95 Paler 6.77 6.47 6.92 33.85 Excellent
manufacturing greenish 4-)
protocol 2: Pan colour
Frying or (6.74)
Firing Method
Green tea 7.25 Paler 6.79 6.41 6.15 3291 Good
manufacturing greenish (3+
protocol 3: colour preference)
Lightly (6.32)
Aromatic Green
Tea
Manufacturing
Method
Green tea 6.43 Paler 6.79 6.29 6.42 32.21 Good
manufacturing greenish (3-)
protocol 4: By colour
Using ‘Special (6.28)
Simple Device’
For Medium
and Small Tea
Farmers

The above test results confirm that, it is possible to produce ‘Excellent’ quality
green tea by steaming method (Green tea manufacturing protocol-1) and pan
firing method (Green tea manufacturing protocol-1). On the other hand, the quality
of aromatic green tea produced by ‘Green tea manufacturing protocol-3’ is
generally ‘Good’. Medium and small-scale tea farmers can also manufacture green
tea by ‘Green tea manufacturing protocol-4’ and the made tea quality will be also
‘Good’. Apart from the above green tea production methods, there are various
types of green tea manufacturing methods also available in home and abroad. All
these manufacturing methods differ depending on the taste, culture and region of
the people. It is hoped that above discussed these four manufacturing protocols
are quite useful for our country and large, medium and small-scale tea growers

will benefit from using these protocols.

Dr. Md. Ismail Hossain
Director (In-charge)
Bangladesh Tea Research Institute
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