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Study on Adsorption and Separation of Theanine by Ion Exchange
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Abstract: The technology of isolationand purification of theanine extracted from the spent teawater after the tea polyphenols
had been removed was studied. Adsorption and separation of theanine by ion exchange after being pretreated by ul trafiltration
and decolorization. 001 X7 resin was adopted as the adsorption medium of ion exchange chromatography to separate theanine
from the pretreated liquid. The factors affected the exchange capacity of theanine were assayed, and the kinetics of adsorption
alsostudied. By response surface analysis (RSA) the optimal conditions of adsorption in the fixed-bed of 001 X7 resinare resulted
as follows: pHof pretreatment 1iquid 3. 4, concentration of theanine 3. 0mg/ml, and sample flowrate 1. 7BV/h. The crude theanine

with 58% purity is obtained through desorption with ammonia water at pH 11. 3 with the recovery rate of theanine as 82%.
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Table 1  Adsorption capability of theanine with different resins

LAl g i (ng/mIB i) B ()
001 X 7 (H") 27.73 94.1
001 X 7 (NH:") 7.65 18.2
D001 (H") 21. 56 92.2
116 (H) 18. 67 90.5

22 EREAW B R

30

~  25f

gm

=

E 2t

g

e

g 15}

E o oof

= sl
0 1 1 1 1 1
0 1 2 3 4 5

ia] (h)

E1 SR F
Fig.1  Adsorption kinetics curve
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Table 2 Freundlich adsorption parameters of theanine at
different temperatures
T(K) W PR 25 0L it ey 7 K n R2
293 1nQ-=0. 5872 * InC.+2. 7776 16. 08 1.703 0. 9893
303 1nQ=0. 5435 * 1nC.+2. 6946 14.80 1.840 0. 9958
313 1nQ:=0. 5169 * 1nC.+2. 6272 13.83 1.935 0.9793
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Fig.3 Effects of pH on resin exchange processs
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Fig.4 Effects of theanine concentration on resin exchange
processs
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Table 3 Factors and levels of RSA
- =
e pH {f EPEVK I (ng/m]) EREVURE (BV/h)
-1 3.0 2.5 1.5
0 3.5 3.0 2.0
1 4.0 3.5 2.5
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Table 4  Test results of RSA
RN X1 X2 Xs W B 2 (mg/m A4 i)
1 -1 -1 0 22.23
2 -1 0 -1 23.94
3 -1 0 1 22.13
4 -1 1 0 22.69
5 0 -1 -1 22.58
6 0 -1 1 20.72
7 0 1 -1 23.38
8 0 1 1 21.87
9 1 -1 19. 89
10 1 0 -1 20. 56
11 1 0 1 19.63
12 1 1 0 20. 85
13 0 0 0 23.65
14 0 0 0 23.66
15 0 0 0 23.60
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Table 5 Analysis of variance
05 AR SN SEJiR R? F{i Pr>F
— I 3 18.74 0.633 69.7 0. 0002
ORI 3 10.11 0. 342 37.6 0. 0007
A H I 3 0. 286 0. 009 1.07 0. 4416
KA 3 0. 188 0. 008 1.03 0. 4532
iR 2 0.012

X1 4 20. 11 5. 02 56. 11 0. 0002

X2 4 4,023 1. 00 11.22 0.0103

Xs 4 6. 570 1.64 18.33 0. 0034
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Table 6  Desorption efficiency of ammonia water with different
pH values
N pH 9.0 pH 10.2 pH 10.8 pH 11.3 pH 12.0
‘thR;fu I = = = =
K K K 2K &K

TR (%) 58.0 63.8 73.6 83.2 84.3
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