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Study on the Extrusion Refinement of Black Tea Powder and the Development in Cubic Pastry
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Abstract

ters of black tea powder and box crisp products were also optimized. [ Method ] The production of black tea powder was added to the cubic pas-

[ Objective ] The technological parameters of extrusion and grinding of black tea powder were optimized, and the processing parame-

try ,which was produced in Fu’ an City, Fujian province. Tea powder with fine granularity would be obtained by twin-screw extrusion process
with integrated superfine grinding technology. The technological parameters of twin screw extrusion of black tea powder and superfine grinding
parameters of black tea powder were optimized. The influences of particle size and adding method of black tea powder on caffeine content and
sensory quality in cubic pastry were investigated. The optimization of process parameters were also studied. [ Result]The final formula of black
tea cubic pastry was as follows: black tea powder 4% , fat 50% , sugar 14% , egg 15% . The best sensory quality of black tea cubic pastry,
and sensory score of 90.50, and the caffeine content of 0.062% , and the higher content of effective components (mainly refers to caffeine)
were received by above formula. [ Conclusion ] The performance indicators were improved by comparing of black tea cubic pastry in this experi-

ment with the traditional process. significantly. It would be beneficial to improving the edible quality of the cubic pastry.
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Table 1 Quality evaluation criteria of black tea powder cubic pastry
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Table 2  Effects of different extrusion methods on cell wall breaking

rate and caffeine content of black tea powder %
g THRESE WP L S
?{mﬁl& thod Efficiency of The amount of
xirusion methoc fragmentation caffeine dissolved
HABZFTHF I Single screw extrusion 39.81 0.81
FUZHTHF T Twin screw extrusion 62.09 1.28
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Table 3 Factor and level design of L, (3*) orthogonal test with twin-

screw extrusion black tea powder technology

K2 Factor

K T (A) FERIREE(B) BEHEALELE(C)

Level Humidification Extrusion temperature Extruder speed
kg/h C r/min

1 1.5 135 110

2 2.0 140 120

3 2.5 145 130

R4 WEFFEAEMIZEIKWER
Table 4 Result of orthogonal test with twin-screw extrusion black tea

powder technology

- P E Factor ARt RE RS R (Y,)

i #(Y,) A

Test 1 mount of

number A B C Cell breaking caffeine
rate // % dissolved // %

1 1 1 1 70.18 1.64

2 1 2 2 72.85 1.72

3 1 3 3 73.85 1.84

4 2 1 2 72.31 1.77

5 2 2 3 74.09 1.79

6 2 3 1 75.12 1.82

7 3 1 3 73.27 1.75

8 3 2 1 75.22 1.87

9 3 3 2 76.34 1.91

Ky 72.29  71.92  73.51

Ky 73.84  74.05  73.83

Kyys 7494 75.10  73.74
Ry, 2.65 3.18 0.33
Y .73 L7218
Ky 1.79 1.79 1.80
Koy 1.8 1.8  1.79
Ry, 0.11 0.14 0.02
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Table 5 Factor and level design of L, (3*) orthosonal test for prepara-
tion of black tea powder cubic pastry by superfine grinding
K% Factor

KF M (A) EDLUFHE (B) FREF ] (C)

Level TR Shredder speed Smashing time
Charging rate // kg +/min min

1 23 4 800 5

2 25 5 000 6

3 27 5200 7
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Table 6 Result of orthogonal test for preparation of black tea powder
cubic pastry by superfine grinding

s [H 2 Factor CIAMPRLEE  WMERRIA  EE(Y,)
W) (Yl )
Test

The amount

number A B C Size of black of caffeine
’ tea powder//um  dissolved // %

1 1 1 1 82 2.31

2 1 2 2 85 2.19

3 1 3 3 87 2.27

4 2 1 2 84 2.41

5 2 2 3 83 2.15

6 2 3 1 71 2.48

7 3 1 3 89 2.23

8 3 2 1 77 2.35

9 3 3 2 75 2.33
Ky 84.67 85.00 76.67

Ky, 79.33  81.67 81.33

Kyys  80.33  77.67  86.33

Ry, 5.33 7.33 9.67

Ky 2.26 2.32 2.38

K, 235  2.23 2.3l

Ky 2.30 2.36 2.22

Ry, 0.09 0.13 0.16
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Table 7 Effect of different sizes of black tea powder on the content of

caffeine and sensory quality of square cracker
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Table 8 Factor and level design of orthogonal test for the development

of black tea powder cubic pastry %
X2 Factor
KF- vy g \ "
Level A58 il i X
Teapower( A) Far(B) Sugar(C) Egg(D)

2 30 14 10

4 40 16 15

6 50 18 20

R XM FTREAFINELZKEER
Table 9 Result of orthogonal test for the development of black tea
powder cubic pastry

A P Factor BT B 5
Test Total score of
number A B C D sensory evaluation
1 1 1 1 1 76.43

2 1 2 2 2 82.52

3 1 3 3 3 83.45

4 2 1 2 3 80.21

5 2 2 3 1 85.05

6 2 3 1 2 90. 50

7 3 1 3 2 78. 64

8 3 2 1 3 81.28

9 3 3 2 1 83.35

K, 80.80 78.42 82.74  85.46

K, 85.25 82.95 82.03 83.88

K, 81.09 85.77 82.38  81.65

R 4.45 7.35 0.71 3.81
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Table 10  Comparison of the performance indexes of the black tea

powder bread made by this experiment and traditional tech-

nology
LT 55485 Black tea powder LLZ5H I Bk
o P WG Y WG S
'IT Lh 1 R . The amount Caffeine content of
conmotoey Granularity of caffeine black tea powder

i dissolved // % cubic pastry // %
IZIR 5 This test 71 2.48 0.062
1645 1.7, Tradi- 90 1.94 0.042

tional technology
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