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Optimized extraction of tea caffeine from green tea leaves
using dichloromethane

CUI Li!, LI Min!, GONG Zhi-hua', XIAO Wen-jun"*"

(1.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128, China; 2. National Research
Center of Engineering and Technology for Utilization of Botanical Functional Ingredients, Changsha 410128, China)

Abstract: In order to optimize the best technical parameters in extracting tea caffeine by dichloromethane, the
concentration of tea infusion, ratio of tea infusion and CH,Cl,, extracting standing time, shaking time, extracting
temperature, pH value of tea infusion and extracting times were screened, then the main factors including ratio of tea
infusion and CH,Cl,, shaking time, extracting standing time and extracting temperature were selected for orthogonal test,
the results of which were checked again. The results showed that when mainly considering the yield rate of caffeine, the
best parameters were as follows: tea infusion concentration of 10%, extracting temperature of 45 C, shaking time of 40
min, standing time of 80 min, ratio of tea infusion and CH,Cl, of 1 2.5, 2 times for extraction. Under this parameter
condition, the yield rate of caffeine is 92.93%, the purity of caffeine is 39.58%; when mainly considering the purity of
caffeine, the best parameters were as follows: tea infusion concentration of 10%, extracting temperature of 45 ‘C, shaking
time of 35 min, standing time of 100 min, ratio of tea infusion and CH,Cl, of 1 2.5, 2 times for extraction. Under this

parameter condition, purity of caffeine is 43.37%, and the yield rate of caffeine is 85.13%.
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Table 1

Influence of different factors on the dichloromethane extraction

of tea caffeine

1%

1%

2.5% 59.71 30.49
10% 50.39 31.19
20% 36.11 23.66
30% 2691 19.01
40% 27.10 6.12
1 1.0 32.42 19.81
1 1.5 44.62 26.54
1 20 50.22 31.07
1 25 51.52 33.37
1 3.0 52.93 29.21
40 min 48.43 21.19
60 min 50.24 31.90
80 min 51.89 35.07
100 min 53.03 35.57
120 min 52.95 27.31
5 min 48.47 34.21
15 min 53.50 35.94
25 min 54.09 37.74
35 min 56.69 38.94
45 min 5991 34.65
18 C 56.69 38.11
25T 57.55 41.88
35°C 68.43 44.59
45 °C 70.87 48.56
50 C 74.19 52.44
pH1 70.04 35.22
pH3 65.55 37.53
pHS 68.58 44.01
pH7 69.28 46.53
pHO 79.40 74.04
1 68.63 44.05
2 89.54 43.14
3 96.20 41.19
4 97.18 35.22
2.1.3 #%E FE I = A T 3 I Kok
AR
1
100 min
100 min 35.57%
120 min 27.31% 100

min
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1
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Table 2 Different factor levels in orthogonal test

B( C( D(
A( ) /i . .
‘min) /C) /min)

1 1 15 80 25 20

2 1 20 100 35 35

3 1 25 120 45 40

( 3
4
A3BC3Ds 10%

45 C 40 min

80 min 1 25
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3 4 A;B,C3D, 10%
45 C 35 min
100 min 1 2.5
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Table 3 The results of range analysis for the yield rate and purity of caffeine by dichloromethane

1% /%
A B C D
1 1 1 1 1 37.59 28.54
2 1 2 2 2 47.99 36.80
3 1 3 3 3 58.42 29.73
4 2 1 2 3 58.32 33.61
5 2 2 3 1 62.01 41.45
6 2 3 1 2 4297 24.04
7 3 1 3 2 67.47 42.20
8 3 2 1 3 46.96 31.78
9 3 3 2 1 59.86 30.70
Ki ( ) 48.000 54.460 42.507 53.153
Ks ( ) 54.433 52.320 55.390 52.810
Ki( ) 58.097 53.750 62.633 54.567
R( ) 10.097 2.140 20.126 1.757
K ( ) 31.690 34.783 28.120 33.563
K ( ) 33.033 36.677 33.703 34.347
Ks ( ) 34.893 28.157 33.793 31.707
R ( ) 3.203 8.520 9.673 2.640
— = ke o g oA T oA 40 min 80 min 1
2.3 S HRFERESMMRIIERE SR )s )
92.93% 39.58%
£aB1CsDs 10% 45 C
A3B2C3D2 . .
35 min 100 min 1 25,
10% 1 2 3 5
A3B1C3D3
85.13% 43.37%
1 72.15% 49.31% 2
92.93% 39.58% 3 96.24% 35.64%
A3B2C3D2 1
62.22% 52.61% 2 85.13%
43.37% 3 93.81% 38.34% ( )
(13 7- , CsH10N4O2)

+

10% 45°C
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