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Processing Technology for Steaming Green Tea and Black Tea
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ABSTRACT

Processing technology for steaming green tea and black tea were operated at the Chiang Mai
Royal Agricultural Center (CMRARC), Chiang Mai in 2010-2014. The purposes were to increase value
for tea product by research and development of tea processing technology and transfer to the target farmer
in order to enhance the quality, value added for export and domestic use. The project consisted of 2 step :
the first was to study the tea processing technology for steaming green tea product and black tea product
and the second was to test and transfer technology to the farmer. The results found that the best method to
make steaming green tea processing from Mae Chon Luang no.3 and Chin Ching no.12 (Camellia
sinensis var. sinensis: Chinese type) was as follows; (1) steamed raw plucking tea leaves (two leaves and a
bud) for 60-90 minutes, (2) hot air rolling for 20-30 minutes, and then rolled and pressed for 20 minutes
(3) hot air rolling for 40 minutes, (4) finally, dried at 90°C untilled moisture lower than 13% for 3 hours.
The best method to make black tea processing from Assam type (C. sinensis var. assamica) was as
follows; (1) withered raw plucking tea leaves (two leaves and a bud) under room temperature untilled 30%
(weight) loss, (2) rolled and pressed for 20 minutes and rolled for tearing them, then exposed for
fermentation at 45-60 minutes immediately, (3) dried at 110°C untilled tea moisture lower than 13%.
Finally, these technologies could be transferred to three farmers communities by directly and apply. The
benefit from these technologies could be increase the market price (8-30 times). Moreover, CMRARC
published technology, products, leaflets and posters by demonstrations, exhibitions, conferences, trainings,
seminars, study tours and answer questions by phone more than 40 times.

Key-words: Camellia sinensis var. sinensis, Camellia sinensis var. assamica, steaming green tea, black tea.
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Table 1 Quality of Steaming green tea tasting from experimental of suitable period for steaming

Character of tea leaf Character of tea leaf after brewing Character of liquor tea Total
Treatment Total

Shape(10)  Color(10) Shape(10) Color(10) Taste(20) Color(20) Aroma(20) score

Treatment 1 7.00 a 7.33 ab 733 a 6.67 a 15.00 a 1533 a 1533 a 45.66 73.99
Treatment 2 6.50 a 6.67b 733 a 733 a 1550 a 17.17 a 16.67 a 49.34 77.51
Treatment 3 6.83 b 7.50 ab 733 a 733 a 16.67 a 17.17 a 17.50 a 51.37 80.70
Treatment 4 6.67b 6.67b 7.33a 7.33a 1533 a 16.67 a 16.00 a 48.00 76.00
Shizuoka 8.33b 8.67 ab 8.00a 833a 1733 a 18.67 a 18.00 a 54 87.33
Kyoto 9.33b 9.00 a 833a 8.67a 17.00 a 18.00 a 18.00 a 53 88.33

F-test .05 *k ns ns ns ns ns ns
%CV 9.63 13.97 3231 16.60 16.22 12.88 17.35

Table 2 Appearance of steaming green tea product from experimental of suitable period for drying by tea roller

Color of leaves Color of liquor tea

b L a b L a b’
Treatment 1 3559a -248a 11.49bc 39.36a -334c¢ 17.01 ab
Treatment 2 34.61ab -240a 11.05 be 39.63a -3.36¢ 17.15a
Treatment 3 32.46cd -241a 10.57 be 39.37a -3.07a 16.58 be
Treatment 4 30.96d -2.50a 12.00 ab 39.15a -337¢ 16.41 ¢
Shizuoka 33.32bc -3.58b 13.38a 32.02¢ -3.17 ab 12.36d
Kyoto 30.52d -3.99¢ 1033 ¢ 38.38b -3.30 be 11.80 ¢
F-test .05 ok ok ok * * ok
%CV 5.25 11.41 11.91 1.52 4.01 3.13

Remark L' = Light -2 =Green +a =Red -b =Blue +b = Yellow
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Table 3 The relationship between moisture and period of exposure for breaking and tea leaves by Chipper machines

Treatment

Cutting machine

Weigh before

Weigh after

Withered

Character of liquor tea

cutting (kg.) cutting (kg.) time (hours.)
Treatment 1 Chipper machines 17 11.4 21 Faint grassy aroma, light astringent, yellow-red
Treatment 2 Chipper machines 17 11.7 19 Light Black tea aroma, light astringent, brown-red
Treatment 3 Chipper machines 17 11.7 22 Light Black tea aroma, light astringent, brown-red
Treatment 4 Chipper machines 18 10.5 14 Faint grassy aroma, light astringent, yellow-red
Treatment 5 Chipper machines 18 10.3 13 Light Black tea aroma, light astringent, brown-red
Treatment 6 Chipper machines 18 10.5 13 Light Black tea aroma, light astringent, brown-red
Treatment 7 Chipper machines 19 10.6 9 Faint grassy aroma, light astringent, yellow-red
Treatment 8 Chipper machines 19 10.5 9 Light Black tea aroma, light astringent, yellow-red
Treatment 9 Chipper machines 19 10.7 10 Light Black tea aroma, light astringent, yellow-red

Table 4 The relationship between moisture and period of exposure for breaking tea leaves by Chipper machines compare with

modified meat grinder

‘Weigh before ‘Weigh after Loss Withered Character of of leaf
Treatment Cutting machine Evaluation
cutting (kg.) cutting (kg.) (%) time (mins.) after brewing
Treatment 1 Chipper machines 17 11.4 38 29 Large, stalk, green Not pass
Treatment 2 Chipper machines 17 11.7 36 25 Large, stalk, green Not pass
Treatment 3 Chipper machines 17 11.7 35 27 Large, stalk, green Not pass
Treatment 4 Chipper machines 18 10.5 35 27 Large, stalk, green-red Not pass
Treatment 5 Chipper machines 18 10.3 34 28 Large, stalk, green-red Not pass
Treatment 6 Chipper machines 18 10.5 34 24 Large, stalk, green-red Not pass
Treatment 7 Chipper machines 19 10.6 31 25 Large, stalk, green-red Not pass
Treatment 8 Chipper machines 19 10.5 325 25 Large, stalk, green-red Not pass
Treatment 1 Modified meat grinder 9.6 8.6 10 14 Small, green Not pass
Treatment 2 Modified meat grinder 9.0 8.5 6 9 Small, green Not pass
Treatment 3 Modified meat grinder 8.4 7.9 5 9 Small, green-red Pass
Treatment 4 Modified meat grinder 8.0 7.6 5 11 Small, green-red Pass
Treatment 5 Modified meat grinder 9.6 8.8 8 10 Small, green-red Pass
Treatment 6 Modified meat grinder 9.0 8.6 4 7 Small, green-red Pass
Treatment 7 Modified meat grinder 8.4 8.1 3 8 Small leaf, green-red Pass
Treatment 8 Modified meat grinder 8.0 7.8 3 9 Small, green-red Pass
Table 5 Quality of black tea product from the study of suitable time for rolling of tea leaves break
Treatment Character of Product Character of leaf after brewing Color of liquor of tea Aroma of liquor Taste
Treatment | large large bright brown-red Light aroma astringent
brown-green green-copper with green ring (black tea aroma)
Treatment 2 large large bright brown-red Light aroma astringent
brown-green green-copper with green ring (black tea aroma)
Treatment 3 large large bright brown-red Light aroma Light astringent
regular dark brown green-copper with green ring (black tea aroma)
Treatment 4 Large dust large bright brown-red Light aroma Light astringent
Regular dark brown copper with green ring (black tea aroma)
Treatment 5 Large dust large Bright brown-red Light aroma Light astringent
Regular dark brown copper with green ring (black tea aroma)
Sample (check) Small dust Dark red-brown Brown-red aroma astringent
Regular brown-black Regular color Not bright and clear (black tea aroma)
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Table 6 Quality of black tea product from the study of suitable time for fermentation of tea leaves

Color of leaves Leaf after brewing Liquor Total Liquor of tea
treatment N N N
Shape(10) Color(10) Shape(10)  Color(10) Color (20) Aroma(20) Taste(20) score a b L
Treatment 1 7.50 7.50 7.33 7.50 1533 17.33 17.00 79.49 6.89 8.32 25.09
Treatment 2 7.50 7.50 7.33 8.17 15.67 17.00 17.67 80.84 7.02 8.49 25.31
Treatment 3 7.50 7.50 7.33 7.50 15.50 17.00 17.67 80.00 6.95 8.86 25.67
Treatment 4 7.50 7.50 7.33 8.00 14.67 16.00 17.67 77.67 6.97 9.26 26.06
Treatment 5 7.50 7.83 7.33 7.50 14.67 16.00 16.67 77.50 7.41 8.36 25.13
Treatment 6 7.50 7.50 7.33 8.00 14.67 16.00 16.67 77.67 6.83 9.06 25.88
Sample(check) 9.33 9.17 9.33 8.00 1533 17.67 16.67 85.50 7.26 5.63 22.61
LSD 0.05 0.90** 0.92* 1.01%* ns 0.99 ns ns ns 0.95%* 0.92%*
CV(%) 6.59 6.72 7.58 6.55 3.71 8.05 3.81 6.49 7.84 2.49
Steaming (60-90 sec.) ‘ ‘ Steaming (20-160 sec.) ‘ ‘ Steaming (70 sec.) | ‘ Steaming (up to 2 mins.)
a a 4 4
Hot air rolling machine Drying by tea roller Drying by tea roller machine (70“C, 30 mins.) Initial drying
(100°C, 20-30 mins.) (90-1 IODC, 30-45 mins.) (up to 30 minute)
U o o o
Tea roller (non heating, 20 mins.) ‘ ‘ Tea roller (non heating, 15 mins.) ‘ ‘ Rolling and press(ZSOC, 10 mins.) | ‘ Initial rolling (10 minute)
o o o o
Hot air rolling machine Drying tea mller(SO-éODC, 30-40 mins.) Drying by tea roller machine(lGOOC,SO mins.) Final drying (30 mins.)
(40°C 40mins.)
a a a a
Tea dryer(900C, 3 hr) ‘ ‘ Drying tea roller(80-900C, 30-40 mins.) ‘ Shaping | ‘ Final rolling (15 mins.) ‘
a a a
‘ Tea dryer(70-90°C, 25-30 mins.) ‘ ‘ Tea dryer(70-100°C, 2-3 hr.) | ‘ Shaping ‘
E=n E=3
Research Japan Sri Langka India
Figure 1 Processing of Steaming Green Tea.
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Figure 2 The relationship between moisture and
period of exposure for breaking and tea

leaves at 16'C
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Figure 3 The relationship between moisture
and period of exposure for breaking

and tea leaves at 20°C

Figure 4 The relationship between moisture

and period of exposure for

breaking and tea leaves at 25°C

’ Withering at 20°C until 30%loss ‘ ‘ Withering (12-14 hrs.) ‘ ‘ Withering | ’ Withering (15-18 hrs.) ‘
O il a a

’ Rolling and press (20 mins.) ‘ ‘ Pan frying ( 180°C) ‘ ‘ Rolled for crumbing | ’ Rolling and press ‘
4 d g d

’ Rolled for tearing ‘ ‘ Rolling and press ‘ ‘ Pan frying (lSOnC)and mix with flour 25% ’ Fermenting (ZSOC,2>4 hrs.)
4 o d d

’ Fermenting (45-60 mins.) ‘ ‘ Dry under full sun ‘ ‘ Drying | ’ Drying(84-950C,20 mins.) ‘
a a

’ Drying(1 IOOC, until tea moisture below than 13% ‘ Drying ‘ ﬂ ﬂ
a 4

Research Thailand1 Thailand2 Sri Langka

Figure 5 Processing of Black Tea.
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The raw plucking Chinese
tea leaves

(two leaves and a bud)

Steaming by
Steaming machine

(60-90 seconds)

Hot air
Rolling machine

(100°C, 20-30 mins.)

Rolling and press by
Roller machine

(20 minutes)

Hot air
Rolling machine

(40°C, 40 mins.)

Drying at 90°C by
Dryer machine
untill tea moisture

lower than 13%

Steaming green tea product

Suitable process for steaming green tea product

The raw plucking
Assum tea leaves

(two leaves and a bud)

Withering under room
temperature untill

30% (weight) loss

Rolling and press by
Roller machine

(20 minutes)

Rolled for crumbing by
Cutting machine

(modified meat grinder)

Expose for
fermentation

(45-60 minutes)

Dried at 110°C by
Dryer machine
untill tea moisture

lower than 13%

Black tea product

Suitable process for black tea product
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Black tea products of farmer



