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Extraction of Tea Polyphenols from ‘ AnjiBaicha’ . ( Camellia sinensis )
by Aqueous Two-phase System Coupling with Ultrasonic
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Abstract:In this paper,tea polyphenols was extracted from ‘ AnjiBaicha’ ( Camellia sinensis) by Aqueous two-phase
system coupling with ultrasonic. The_effeets of factors, including solid-to-liquid ratio, ultrasonic time, ammonium sulfate
concentration , propanol and water ratio on the extraction rates of tea polyphenols,were explored by single-factor and or-
thogonal test. The results showed that the/optimal extraction conditions were solid-to-liquid ratio 1: 30, ultrasonic time
35min, ammonium sulfate doncenitation 0. 35 g - mL" , propanol and water ratio 0. 7. Under such conditions, tea polyphe-
nols extraction rates from ‘ AnjiBaicha’ was up to 25.40% . Aqueous two-phase system coupling with ultrasonic obtain
the maximum_tea“polyphenols extraction yield and obviously higher than the conventional ultrasonic extraction. By com-

paring tea polyphenols extraction yield of the four different leaf color periods from  AnjiBaicha’ ,fully green period is

highest.
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Table 1", Factors and levels of single-factor test.
%= 7K Levels
Factors 1 2 3 4 5 6
BHAE L Solid/Tiquid ratio (g </mL™) 1:20 1:30 1:40 1:50 1:60 1:70
#A 7 A [i] Ultrasonic time(imin ) 20 25 30 35 40 45
Wil B vk B Ammonitiisulfateconcentration (g - mL) 0.2 0.25 0.3 0.35 0.4 0.45
57K F Propanol/water ratio( V/V) 0.3 0.4 0.5 0.6 0.7 0.8
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Fig. 1  Effect of solid-to-liquid ratio on extraction rate of tea

polyphenols
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Fig.2  Effect of ultrasonic time on extraction rate of tea

polyphenols
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Fig. 3  Effect of ammonium sulfate concentration on extrac-

tion rate of tea polyphones
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Fig. 4  Effect of propanol and water ratio on extraction rate of

tea polyphenols
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Table 2 Resultsand analysis of orthogonal test

C B B o i vk 2

eoa A RHR L B A7 [H] S D ik b IR B TRELR
N e e . o Ammonium sulfate . ’
Solid/liquid ratio Ultrasonic time . Propanol/water ratio TP extraction
No. . concentration
(g-mL") ('min) 4 (V/V) rates(/% )
(g-mL™)
1 1:30 25 0.3 0.6 2102
2 1:30 30 0.35 0.7 24.26
3 1:30 35 0.4 0.8 1913
4 1:35 25 0.35 0.8 18.73
5 1:35 30 0.4 0.6 20.18
6 1:35 35 0.3 07 23.56
7 1:40 25 0.4 0.7 18. 66
8 1:40 30 0.3 0:8 19.38
9 1:40 35 0.35 0.6 24.50
K1 21.47 19.47 21.32 21.9
K2 20. 823 21.273 22. 497 22.16
K3 20. 847 22.397 19.323 19.08
R 0.647 2.927 3.174 3.08
%O PEPIER
Table 3 Results of variance analysis
S J5 25 A FE M
Factors SS df F value P
A 0.807 2 1.000 -
B 13.079 2 16.207 -
C 15.441 2 19.134 *
D 17.506 2 21.693 *
1%2% Error 0.807
T Fo.05(2,2) =19.05F /0 (252).:=99. 0,
%4 RERRFENLE
Table 4  Comparison of different extraction methods
- - . W i
: I ] B mEk L SRR S R
Ik L e . Ammonium sulfate LR EUR
Ultrasonic time Solid/liquid ratio Propanol/water . - .
Methods . 0 . concentration TP extraction rates( % )
('min) (g mL") ratio( V/V) 1
(g-mL™)
RUKAHME R G 75
Aqueous two-phase system 35 1:30 0.7 0.35 25.4
coupling with ultrasonic.
A =k
ERERWE 35 1:30 0.7 - 17.5
Conventional ultrasonic extraction
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Fig. 5 Effect of different color times on extraction rate of tea

polyphenols
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