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A Process of Preparation of Tea

Technical Field

The present invention relates to process of preparation of tea. It particularly
relates to processing of green tea or white tea.

Background and prior art

Tea leaf is processed in various ways. Tea leaf may be subjected to a step of
deactivation of enzymes, typically by firing, to obtain green tea. Tea leaf may be
subjected to withering, comminution, and fermentation, followed by firing to
obtain black tea. Oolong tea is obtained by a process similar to that of black tea
except that fermentation is for relatively short time. The term fermentation as
used in tea industry refers to an enzymatic oxidation process, typically carried out
by exposing the comminuted tea leaf to air. Green leaf tea, black leaf tea and
oolong leaf tea may be further subjected to extraction with hot water (typically at
a temperature in the range of 70-100°C), separation of raffinate, and followed by
drying of aqueous extract to obtain corresponding instant tea powders. Thus the
tea is available in various forms including green tea, black tea, and oolong tea or
corresponding instant tea powders. GABA tea, in particular Sen-cha tea is
prepared by incubating plucked leaf under nitrogen and followed by pan firing at
a temperature greater than 200°C or steaming at temperature greater than
100°C.

Green tea has several health benefits as it is rich in catechins. It is traditionally
consumed mainly in China, Japan and Korea. White tea is a special kind of tea
which is predominantly consumed in China. However, conventionally processed
green or white tea typically has green, fishy, vegetable, burnt, cooked, and/or
smoky aroma. Aroma of conventionally processed green or white tea is relatively
poor in honey fruity and/or floral character. Secondly, the black tea and oolong
tea have a distinct and relatively strong aroma as compared to green tea. Green
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tea is relatively less liked by non-traditional consumers of green tea as the green
tea (and instant green tea) has relatively less aroma.

It is possible to blend black tea or oolong tea to green tea in order to improve
aroma. However, such blending changes the taste and/or sensory profile of the
end-cup.

Another way to improve aroma of green tea is to add-back the volatile aroma
compounds recovered during processing of black tea. However, such add-back
of aroma changes the aroma profile of the end-cup to that of black tea.

US5993867 (Freeze Dry Foods GmbH, 1999) discloses a process for producing
a pulverized green tea comprising the steps of: (a) cooling the fresh green tea
leaf, (b) dehydrating the cooled tea leaf simultaneously with step (a) or
immediately after step (a), and (c) pulverizing cooled and dried green tea leaf
under non-oxidizing conditions and (d) packing the dried green tea leaf wherein
plucked tea leaf is subjected to obtain a powder and (d) packing the tea powder
under non-oxidizing and water free conditions. The step (a) of cooling and the
step of (b) of dehydrating is preferably carried out by freeze drying the tea leaf.

WQ092/08366 (Premier Brands UK LTD.) relates to conditioning of comminuted
particulate tea material and apparatus for storing tea under inert conditions.

US2007/0160737 (Unilever) describes a method of manufacturing a green tea
product with enhanced aroma by a method comprising the steps of: (a) providing
an aroma composition comprising at E-2-hexenal and linalool in a weight mass
ratio of at least 0.7:1 and (b) combining the aroma composition with a green tea
product. The aroma composition is preferably obtained from fresh tea leaf.
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One of the objects of the present invention is to provide a green leaf tea that has
relatively better organoleptic characteristics. Another object of the present
invention is to provide green leaf tea having a relatively high floral and/or fruity
and/or honey aroma.

Yet another object of the invention is to provide a process for preparation of
green leaf tea having relatively higher aroma. A further object of the present
invention is to provide a process of preparation of green leaf tea that has
relatively better olfactory impact. Yet another object of the present invention is to
provide a process for preparation of green leaf tea that retains relatively higher
catechins. Another object of the present invention is to provide a process for
preparation of green leaf tea that has a greener colour and/or has better leaf
appearance. Another object of the present invention is to provide a process of
preparation of green tea that is relatively free of unwanted notes such as
burnt/cooked/ vegetable- like notes.

The present inventors have surprisingly found that green leaf tea obtained by a
process involving a step of anaerobic incubation at specific temperature and for
specific duration whilst avoiding certain steps provides end-cup aroma with
specific aroma volatile compounds in specific mass ratios and consequently has
an aroma with enhanced honey, floral and/or fruity notes and yet retains
relatively high amount of catechins.

Summary of the invention

According to one aspect of the present invention there is provided a green leaf
tea characterized in that when 1 part of the tea is brewed in 100 parts of water at
100 °C for 5 minutes to form an infusion, the amounts of linalool, 1-octen-3-one,
cis-3-hexen-1-ol measured in headspace of the infusion are such that

a. Mass ratio of linalool to 1-octen-3-one is greater than 50, and;

b. Mass ratio of linalool to cis-3-hexen-1-ol is greater than 10.
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According to a second aspect of the present invention, there is provided a
process for preparation of green leaf tea comprising the steps of:
a. taking a fresh tea leaf
b. incubating the plucked leaf at a temperature in the range 10 °C to
40 °C under anaerobic conditions for a period of 4-36 hours;
c. drying the incubated tea leaf to a moisture content less than 10%
by total mass of the tea leaf to obtain the green leaf tea;
where the tea leaf is not exposed to aerobic conditions between the steps (b) and
(c) for a period greater than 60 minutes, and there is no step of steaming or pan
firing during the process.

According to a further preferred aspect, the product of the second aspect of the
invention is obtainable by the process of the first aspect of the invention.

All parts and percentages are by weight unless indicated otherwise.

Detailed Description of the invention

The process

The step (a): Fresh tea leaf

The step (a) comprises taking a fresh tea leaf. The fresh leaf may be plucked as
two leaf and a bud, three leaf and a bud, or more than three leaf and a bud. The
duration of time between the steps (a) and the step (b) is preferably less than 24
hours, more preferably less than 12 hours and most preferably less than 8 hours.
However, it is possible that the duration of time between the step (a) and the step
(b) is longer than 24 hours if the tea leaf is stored at temperature less than 5 °C.
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The step (b): Anaerobic incubation

The step (b) includes incubating the plucked leaf at a temperature in the range
10 °C to 40 °C under anaerobic conditions for a period of 4-36 hours. The term
“anaerobic conditions” as used herein means that the gas phase in contact with
the leaf has less than 3% oxygen by volume. Oxygen in the gas phase in contact
with the leaf is preferably less than 2%, more preferably less than 1%. It is
particularly preferred that the gas phase in contact with the leaf is substantially
free of oxygen.

Anaerobic conditions
Preferably, the anaerobic conditions in the step (b) are achieved by:
i. Placing the plucked tea leaf in a container, and closing the
container, or;
ii. Placing the tea leaf in a container, purging a gas other than
oxygen through the container, and closing the container

By placing the plucked leaf in a container and closing the container, the oxygen
concentration in the gas phase decreases with time and anaerobic conditions are
achieved after keeping the container closed for certain amount of time. The
container is closed for duration preferably greater than about 3 hours, more
preferably greater than 4 hours and most preferably greater than about 6 hours
or even greater than about 8 hours.

Alternatively and more preferably, the anaerobic conditions are achieved by
placing the leaf in a container, purging a gas other than oxygen through the
container and closing the container. The gas other than oxygen is preferably
nitrogen or carbon dioxide, more preferably nitrogen.

Once the container is closed in the step (b)(i) or(b)(ii) above, there is no
particular restriction as to the pressure in the container. Pressure inside the
closed container is preferably from 1-1000 mm Hg absolute (1.3 milibar-1.3 bar),
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more preferably 10-800 mm Hg absolute (13 milibar — 1 bar) and most preferably
about 20.

It is preferred that the moisture loss from the leaf during the step (b) is as low as
possible. This is advantageously and conveniently achieved by carrying out the
step (b) under closed conditions. The incubated tea leaf after the step (b)
comprises water in the range of preferably from 70 to 75% by weight.

Incubation temperature
The step (b) is at a temperature in the range 10 °C to 40 °C, preferably in the
range 15-35 °C, more preferably in the range 20-30 °C.

Duration of anaerobic incubation

The plucked leaf is incubated under anaerobic conditions for a period of 4-36
hours, preferably for a period of 6-30 hours, more preferably for a period of 8-25
hours, most preferably for a period of 10-24 hours. It is particularly preferred that
the period of anaerobic incubation is about 12-20 hours.

The step (¢): Drying the incubaied leaf

During this step, the incubated tea leaf is dried to a moisture content preferably
less than 10% by total mass of the tea leaf, more preferably less than 5 % by
total mass of the tea leaf, to obtain the green leaf tea.

The step (c) is preferably carried out by thermal drying, freeze drying or vacuum
drying.

Thermal drying is preferably carried contacting the leaf with air; with the
temperature of air being preferably 50-150 °C, more preferably 60-110 °C, most
preferably 70-100 °C. Thermal drying may be carried out in any conventional
dryer. However, fluidized bed dryer or a tray dryer is particularly preferred for
thermal drying.
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According to one preferred aspect, the tea leaf may be dried by freeze drying.
Typically the leaf is frozen to a temperature in the range of -20 to -200 °C
followed by subjecting the leaf to drying under vacuum. The freeze drying may be
carried out in any suitable freeze-drier.

According to another preferred aspect the step (c) is by vacuum drying. During
vacuum drying the tea leaf is subjected to absolute pressure of preferably from 5
to 500 mm Hg (6.5 milibar-0.65 bar), more preferably from 50 to 300 mm Hg (65
milibar-0.4 bar), and most preferably from 100 to 200 mm Hg (0.13 milibar-0.26
bar). The vacuum drying may be carried out in any suitable vacuum drier,
preferably in rotary vacuum drier. It is preferred that the vapours generated
during vacuum drying are used to recover volatile aroma compounds. Aroma
may be recovered by subjecting the vapours to a step of condensation /
dehumidification to obtain a condensate rich in aroma volatiles. The condensate
may be further concentrated to obtain an aroma concentrate. Alternatively the
vapours generated during vacuum drying may be contacted with a solid
substrate. The solid substrate may be a leaf tea, preferably white, green or black
leaf tea, or may be an adsorbent.

Avoidance of aerobic conditions between the steps (b) and (c)

The term “aerobic conditions” as used herein means that the gas phase in
contact with the leaf has greater than or equal to 3% oxygen by volume.

The tea leaf is not exposed to aerobic conditions between the steps (b) and (c)
for a period greater than 60 minutes. Exposure of tea leaf to aerobic conditions
between the steps (b) and (c) is preferably less than 50 minutes, more preferably
less than 40 minutes and most preferably less than 30 minutes. Without wishing
to be limited by any theory, it is believed that if the leaf is exposed to aerobic
conditions for more than an hour at temperature in the range of 0-50 °C between
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the steps (b) and (c), then tea loses green tea characteristics, in particular
catechins.

Avoidance of steaming or pan firing during the process

The term “steaming” as used herein means contacting the tea leaf with steam at

a temperature of 100 °C or more for a period of 1 minute or more

The term “pan firing” as used herein means contacting the tea leaf with a hot
surface which is at a temperature greater than 200 °C for a period of 5 minutes or
more.

It is essential that there is no step of steaming or pan firing during the process.

Avoidance of comminution step prior to step (b)

It is preferred that there is no step of comminution of tea leaf prior to step (b).

Avoidance of extraction step prior to step (b)

It is preferred that there is no step of extraction of tea leaf prior to step (b). By
extraction it is meant the step of contacting tea with aqueous or non-aqueous

solvent.

The green leaf tea product characteristics
The green leaf tea of the invention is characterized in that when 1 part of the tea
is brewed in 100 parts of water at 100 °C for 5 minutes to form an infusion, the
amounts of linalool, 1-octen-3-one, cis-3-hexen-1-ol measured in headspace of
the infusion are such that

a. Mass ratio of linalool to 1-octen-3-one is greater than 50, and;

b. Mass ratio of linalool to cis-3-hexen-1-ol is greater than 10;
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The green leaf tea of the invention has an aroma composition comprising linalool,
1-octen-3-one and cis-3-hexen-1-ol: wherein

a. Mass ratio of linalool to 1-octen-3-one is greater than 50, and;

b. Mass ratio of linalool to cis-3-hexen-1-ol is greater than 10.

The aroma composition is determined by brewing 1 part of the tea in 100 parts of
water at 100 °C for 5 minutes to form an infusion and measuring the amounts of

linalool, 1-octen-3-one, cis-3-hexen-1-o0l measured in headspace of the infusion.

Mass ratio of linalool to 1-octen-3-one is greater than 50, preferably greater than
60, more preferably greater than 70, and most preferably greater than 100. There
is no particular upper limit on the mass ratio of linalool to 1-octen-3-one. However
the mass ratio of linalool to 1-octen-3-one is preferably less than 1000, more
preferably less than 900, most preferably less than 600.

Mass ratio of linalool to cis-3-hexen-1-0l is greater than 10, preferably greater
than 11, more preferably greater than 12. There is no particular upper limit on the
mass ratio of linalool to cis-3-hexen-1-ol. However the mass ratio of linalool to
cis-3-hexen-1-ol is preferably less than 100, more preferably less than 90, most
preferably less than 60.

These mass ratios are found to be clearly distinct from the corresponding mass
ratios as measured for conventional Gaba and green leaf teas. Mass ratio of
linalool to 1-octen-3-one for various market samples of green leaf tea (Sencha
Tsuji Rikyu® - Kataoka, Japan, Golden Tips® Pure Darjeeling - Golden Tips Tea
Company Private Limited) and gaba tea (Under 120® - Yougiri, Japan,
GABAron® - Yougiri, Japan) was measured and found to be in the range of 4-14
and 18-25, respectively. Similarly the mass ratio of linalool to cis-3-hexen-1-ol for
the above samples of green leaf tea and gaba tea was measured and found to
be in the range of 0.3-3 and 1-3, respectively.
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In a preferred embodiment the present invention provides a green leaf tea
produced by the process of the present invention. The green tea leaf produced
by the process of the present invention comprises 5-30% catechins, preferably 5-
20% of catechins and most preferably 5-15% of catechins by dry mass of green
leaf tea.

In another preferred embodiment the present invention provides a tea infusion
obtainable by brewing 1 part of tea leaf produced by the process of the present
invention in 100 parts of water at 100°C for 5 minutes.

In a further preferred embodiment the present invention provides a tea aroma
obtained from the headspace over the infusion characterized in that the aroma
includes a,

a) Mass ratio of linalool to 1-octen-3-one is greater than 50, and;

b) Mass ratio of linalool to cis-3-hexen-1-0l is greater than 10.

The tea aroma further characterized in that the mass ratio of geraniol to 1-octen-
3-one is greater than 10.

A green leaf tea as produced by the process of the present invention wherein the
amount of total aroma volatiles in headspace over an infusion prepared by
brewing 1 part of tea leaf in 100 parts of water at 100°C for 5 minutes per
kilograms dry mass of tea leaf is greater than 1300 micrograms.

Without wishing to be limited by any theory it is believed that the green tea
product with the above mass ratios provides relatively high honey/floral/fruity
notes in the end-cup.

The mass of individual volatile compounds including linalool, geraniol, 1-octen-3-
one, c-3-hexene-1-ol in the mass ratios refers to the amount of the respective
individual compound in headspace of an infusion prepared by brewing 1 part of
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the tea in 100 parts of water at 100 °C for 5 minutes. Preferably the headspace
analysis is carried out using SPME (solid phase micro-extraction) GC.

A person skilled in the art may measure obtain the total volatiles and/or individual
volatiles per kg of the dry mass of the tea by any method. For example, SPME
(solid phase micro-extraction) -GC analysis method described Wang et al (Food
Chemistry, 109 (2008) 196-200) may be used with the difference being the
brewing protocol.

Preferably, the total volatiles and individual volatile compounds are measured by
using the following procedure:

(1) Weigh 0.3 g of green tea product in a Thermoflask

(2) Add 30 mL of distilled water at 100 °C

(3) Close the lid and wait for 5 minutes with occasional stirring.

(4) At the end of 5 minutes, filter the entire liquid and feed a 3 ml aliquot of the
filtered liquid into a GC vial of 22 mL capacity

(5) Add 0.5gm of sodium chloride into the vial and magnetic bead. Seal the vial
immediately.

(6) Incubate the vial in the dry heating bath with stirrer at 70°C for about 5
minutes

(7) Insert SPME (solid phase micro-extraction)  fiber after 5 minutes and
incubate with the fiber for 35 more minutes

(8)At the end of 40 min, remove the SPME (solid phase micro-extraction) fiber
and inject into the GC-FID. (Desorption time of 5 min)

GC Conditions

Column = Cpwax (30m X0.25mm ) Inject Port temp = 230°C Detector temp =
250°C Carrier gas flow = 1.3ml/min (He) Split ratio = 10: 1 Oven ramp = initial
45°C hold for 2 min, 6°C/min to 160°C hold for 0 min, 10°C/min to 230°C hold for

5 min
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The green leaf tea comprises preferably 5-30%, more preferably 10-25% and
most preferably 12-23% catechins by dry mass of green tea.

The invention will now be demonstrated with help of examples. The examples
are for illustration only and do not limit the scope of the invention in any manner

Examples

Measurement Protocols

Measurement of mass ratios of aroma marker compounds

Following procedure was used to obtain amounts of linalool, geraniol, 1-octene-
3-one and cis-3-hexen-ol. The amounts of these compounds are expressed as
micrograms per kg dry mass of the tea leaf unless specified otherwise. The mass
ratios are calculated from the amounts.

Procedure

(1) Weigh 0.3 g of green tea product in a Thermoflask

(2) Add 30 mL of distilled water at 100 °C

(3) Close the lid and wait for 5 minutes with occasional stirring.

(4) At the end of 5 minutes, filter the entire liquid and feed a 3 ml aliquot of the
filtered liquid into headspace GC vial of 22 mL capacity

(5) Add 0.5gm of sodium chloride into the vial and magnetic bead. Seal the vial
immediately.

(6) Incubate the vial in the dry heating bath with stirrer at 70°C for about 5
minutes

(7) Insert SPME (solid phase micro-extraction) fiber after 5 minutes and incubate
with the fiber for 35 more minutes

(8)At the end of 40 min, remove the SPME(solid phase micro-extraction) fiber
and inject into the GC-FID. (Desorption time of 5 min)

GC Conditions

Column = Cpwax (30m X0.25mm ) Inject Port temp = 230°C Detector temp =
250°C Carrier gas flow = 1.3ml/min (He) Split ratio = 10: 1 Oven ramp = initial
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45°C hold for 2 min, 6°C/min to 160°C hold for 0 min, 10°C/min to 230°C hold for
5 min

Aroma evaluation in end-cup

1 gram of green leaf tea product was infused in 100 mL of hot water at 100 °C for
1.5 min. The infusion was stirred 3 times (clockwise direction) and then strained
through a strainer. The end cups of the teas made were evaluated by a flavour
expert subjectively. In particular the evaluation was for floral, honey character
and also for any undesirable characteristics such as smoly/burnt, raw green, or
cooked.

Effect of temperature of anaerobic incubation

Tea leaf used for experimentation was plucked from Devershola plantations, a
South Indian tea estate in Tamilnadu, India. 0.5 kg of tea leaf with moisture
content of 75% was placed in a 10 litre air tight cylindrical glass chamber.
Anaerobic environment was created by flushing 100% v/v nitrogen for 2-3
minutes through the chamber. After flushing, the chamber was immediately
sealed and kept at a temperature of 4 °C. The percentage volume of oxygen in
the headspace after 18 hrs was measured using a handheld gas analyzer
(Checkpoint PBI Dansensor) and was found to be less than 2%. After 18 hours
of incubation, the incubated leaf was taken out of the chamber and then dried to
a moisture content of less than 10% by subjecting the leaf material to thermal
drying at 80° C in a tray dryer to obtain green leaf tea product . Similar procedure
was repeated for experiments done at different incubation temperatures and the
results are tabulated below.
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Table 1: Effect of temperature of anaerobic incubation

T 1-0- |Lina |Gera |c-3- |Lina/|Lina/ | End-cup aroma

(°C) | 3-0 H 1-0- |c-3-H
3-0
4 8.9 (280 68 20 32 14 No honey floral or fruity

character

11 |75 |388 148 33 52 12 Mild honey and floral

23 | 7.4 |456 336 41 62 11 High honey and floral

35 |12.0 | 712 323 35 60 20 High honey and floral

45 |[14.5 | 625 261 25 43 25 Smoky burnt

(1-0-3-0: 1-octen-3-one, Lina: Linalool, Gera: Geraniol, C-3-H: cis-3-hexen-1-ol)

It can be seen from the table above that anaerobic incubation at temperatures in
the range 10-40 °C give honey floral character in the end cup. Incubation
temperature above 40 ° C give burnt smoky character whereas for incubation
temperature below 10° C, the end cups give no or very little honey floral
character in the end cup.

Effect of duration of anaerobic incubation

Two shoots of fresh tea leaf (approximately 4 grams and moisture content =75%)
plucked from South Indian Gardens, Tamilnadu, India, were put in a GC vial (22
mL capacity). Nitrogen gas (100 % V/V) at a flow rate of 20 liters per minute was
flushed for 1 minute through the vial and the vial was immediately crimped. The
vial was maintained at temperature of 25 °C for 4 hours. The vial was placed in
GC and HSGC peak areas of linalool were determined. The procedure was
repeated as a function of incubation time as tabulated.
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Model-Perkin Elmer AutoSystem XL

GC column conditions

Column type CP wax 52 CB (30 m x 0.25 mm id, 0.15 micron)
Column initial temperature 35 °C

Hold time 2 min

Ramp 10 ° C/min

Column final temperature 230 °C

Injector temperature 230 °C

Detector temperature 250 °C

Carrier gas Helium

Carrier gas pressure 13.6 psi

Split ratio 10:1

Headspace conditions

Oven temperature 75°C
Needle temperature 100 °C
Transfer temperature 110 °C
Thermostating time 30 min
Pressurizing time 3 min
Injection volume 4.5 ml

Withdrawl time 0.5 min
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The results are tabulated below:
Table 2: Effect of duration of anaerobic incubation

Duration | Linalool (HSGC peak area)

4 hours 23789

6 hours 28948

10 hours | 83385

14 hours 124550

18 hours 129380

20 hours | 112000

It is evident that 6-20 hours of anaerobic incubation, in particular about 10-18
hours of anaerobic incubation provides relatively higher linalool contents

Effect of aerobic incubation/withering

Tea leaf used for experimentation was plucked from Devershola plantations, a
South Indian tea estate in Gudalur, Tamilnadu.

For anaerobic incubation, 0.5 kg of tea leaf with a moisture content of 75% was
placed in a 10 litre air tight cylindrical glass chamber. Anaerobic environment
was created by flushing 100% v/v nitrogen for 2-3 minutes through the chamber.
The chamber was then immediately sealed and kept at a temperature of 23 °C.
The percentage volume of oxygen in the headspace after 18 hrs was measured
using a handheld gas analyzer (Checkpoint PBI Dansensor) and was found to be
less than 2%. After 18 hours of incubation, the leaf material was taken out of the
chamber and then dried to a moisture content of less than 10% by subjecting the
leaf material to thermal drying at 80° C in an ordinary tray dryer.

For aerobic withering, the leaf material was put in a withering trough (4.5 ft long,
2.25 ft wide and 2.25 ft deep) at the loading rate of 15 kg/m°. Depth of the leaf
bed in the withering trough was 0.5 ft. The air was blown through the leaf bed for
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18 hrs using a blower (5 hp, 1440 rpm).The aerobically withered leaf with a
moisture content of 65% to 70% was then dried to a moisture content less than
10% by subjecting the leaf material to thermal drying at 80° C in an ordinary tray

dryer.

For no withering, 0.5 kg of fresh leaf moisture with a moisture content of 75% to
77% was dried to a moisture content of less than 10% by subjecting the leaf
material to thermal drying at 80° C in an ordinary tray dryer.

The results are tabulated below

Table 3: Effect of incubation conditions

Incubation | 1- | Lina | Gera |c¢-3- |Lina/ | Lina/ | End-cup aroma

o- H 1-0- | c-3

3-0 3-0 |h
Anaerobic | 5.2 | 974 |79 69 (188 |14 Intense Honey and
(T= 23°C Floral
Aerobic 85 (844 |40 255 | 99 3 Fresh  green, mild
(T=23°C) floral, no honey
No 6.7 |454 |20 170 | 68 3 Raw green, slightly
incubation roasted, no

floral/honey

It can be seen from the table above that tea made by no withering give raw green
and slightly roasted character in the end cup. It can also be shown that anaerobic
incubation give teas with an enhanced floral fruity and/or honey character as
compared to teas made by aerobic incubation/withering.
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Effect of tray drying vs freeze drying

The experiments were carried out in the same manner as those listed in Table 1
with one experiment differing in that the step (¢) was carried out by freeze drying
in a Freeze Dryer (Allied Frost)

Table 4: Effect of tray drying vs freeze drying

Final 1- |Lina |gera | c-3- |Total |Lina/ |Lina |Leaf |Catechi | End-cup
drying | o- H aroma | 1-0-3- |/ c¢- | Colou | ns (%) |aroma

3- 0 3-h |r score

o
Tray 521|974 |79 69. | 1865 | 188 14 Not 6.5 Intense honey
drying green and floral
Freeze | 4.6 | 1734 | 50 125 (4982 |373 14 Green | 13 Intense  fruity
drying and floral, mild

honey

It can be seen from the table above that the process where the step (c) is by
freeze drying provides tea with relatively high total aroma, allows higher retention
of catechins and provides better leaf appearance as compared to the process
where the step (c) is by tray drying. Teas made by anaerobic incubation followed
by freeze drying are have an intense fruity floral character as compared to teas
with a intense honey floral character given by anaerobic incubation followed by
tray drying.

Anaerobic conditions achieved by sealing the container

0.5 kg of tea leaf with a moisture content of 75% was placed in a 10 litre air tight
cylindrical glass chamber. The chamber was then immediately sealed and kept at
a temperature of 23 °C. The vol% of oxygen in the headspace after 9 hrs was
measured using a handheld gas analyzer (Checkpoint PBI Dansensor) and was
found to be less than 2%. The leaf material was taken out of the chamber after
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18 hrs and then immediately dried to a moisture content of less than 10% by
subjecting the leaf material to freeze drying. In effect, this process is equivalent
to exposing the tea leaf to anaerobic conditions for about 9 hours. The results are
tabulated below

Table 5: Anaerobic conditions achieved by sealing the container

1-0- |Lina |gera | c-3- |Total |Lina/1-|Lina/ | End-cup
3-0 H aroma | 0-3-0 ¢c-3 h | aroma

37 1402 |41 1233 | 4156 | 381 11 High fruity
and floral

It can be seen from the table above that teas made by placing the leaf material in
a closed chamber followed by freeze drying also gives a fruity floral character It
can be seen that the anaerobic conditions in the step (b) can also be achieved by
keeping the leaf in a closed container. However, the total processing time
required for such a process is high as it takes some time (9 hours in closed
conditions) to achieve anaerobic conditions.
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We claim:

A green leaf tea characterized in that when 1 part of the tea is brewed in
100 parts of water at 100 °C for 5 minutes to form an infusion, the
amounts of linalool, 1-octen-3-one, cis-3-hexen-1-ol measured in
headspace of the infusion are such that

a. Mass ratio of linalool to 1-octen-3-one is greater than 50, and;

b. Mass ratio of linalool to cis-3-hexen-1-ol is greater than 10.

A green leaf tea as claimed in claim 1 comprising 5-30% catechins by
dry mass of green leaf tea.

A green leaf tea as claimed in claim 1 or 2 characterized in that the
mass ratio of geraniol to 1-octen-3-one is greater than 10 wherein the
amount of geraniol and 1-octene-3one are measured in headspace of
an infusion prepared by brewing 1 part of the tea in 100 parts of water
at 100 °C for 5 minutes.

A green leaf tea as claimed in any one of the preceding claims wherein
the amount of total aroma volatiles in headspace of an infusion
prepared by brewing 1 part of the tea in 100 parts of water at 100 °C for
5 minutes per kg dry mass of tea leaf is greater than 1300 micrograms.

A process of preparation of green leaf tea comprising the steps of:

a. taking afresh tea leaf;

b. incubating the plucked leaf at a temperature in the range 10 C to 40
‘C under anaerobic conditions for a period of 4-36 hours;

c. drying the incubated tea leaf to a moisture content less than 10% by
total mass of the tea leaf to obtain the green leaf tea;

where the tea leaf is not exposed to aerobic conditions between the

steps (b) and (c) for a period greater than 60 minutes, and there is no

step of steaming or pan firing during the process.
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A process of preparation of green leaf tea as claimed in claim 5 wherein
anaerobic conditions in the step (b) are achieved by:
i. Placing the plucked tea leaf in a container, and closing the
container, or;
ii. Placing the tea leaf in a container, purging a gas other that
oxygen through the container, and closing the container.

A process of preparation of green leaf tea as claimed in claim 5 or claim
6 wherein there is no step of comminution of tea leaf prior to step (b).

A process of preparation of green leaf tea as claimed in claims 5, 6 or 7
wherein there is no step extraction of tea leaf prior to step (b).

A process of preparation of green leaf tea as claimed in any one of the
preceding claims 5-8 wherein the step (c) is carried out either by
thermal drying, freeze drying or vacuum drying.

A process of preparation of green leaf tea as claimed in claim 9 wherein

the step (c) is by freeze drying.

A process of preparation of green leaf tea as claimed in claim 9 wherein

the step (c) is by vacuum drying.

A process of preparation of green leaf tea as claimed in any one of the
preceding claims 9-11 wherein vapours generated during the vacuum

drying are used to recover volatile aroma compounds.

A green leaf tea according to any one of claims 1-4, obtainable
obtainable by a process according to any one of claims 5-12.
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