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Separation and Quantification of Theanine Enantiomers
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Coupled with Chiral Derivatization
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Abstract L-Theanine is a unique non-protein amino acid in tea and shows many physiological
functions. To directly extract L-theanine from tea is a lengthy and very costly process. Al-
though the chemical synthesis of theanines is simple the product is unfortunately a mixture of
DL-enantiomers. A chiral derivatization method was developed for the separation and quantifi-
cation of theanine enantiomers by reversed-phase high performance liquid chromatography RP-
HPLC . 1-Fluoro-2 4-dinitrophenyl-5-L-alanine amide FDAA was used as the chiral reagent.
This method showed good linearity for both L-theanine ranging from 1.732 x 10 ° t0 2. 077 pg
and D-theanine ranging from 1.696 x 10 * to 2. 044 g . The recoveries were in the range of
97.3% -102.0% for L-theanine and 97.2% -103.2% for D-theanine. This method also showed
excellent limit of detection ~35 x107* ng and limit of quantification ~1 x10 - ng for both
L-theanine and D-theanine. The results demonstrated that this method is precise accurate and
can be used for the determination of theanine enantiomers.
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Table 1 Regression equations correlation coefficients and linear ranges for the determination of theanines
Component Regression equation * Correlation coefficient r Linear range/pg
L-Theanine Y =8766504X - 121263 0.9997 1.732 x10 72 =2.077
D-Theanine Y =8907425X - 121182 0.9997 1.696 x 10 7% —2.044
#Y peak area pV- s X sample size pg.
2.6 2 D- 97. 2% ~
103.2% L- 97.3% ~102. 0%
5 L- D- 2
RSD 0.7% Table 2 The spiked recovery of theanines
Background/  Added/ Found/  Recovery/
2.7 Component
mg mg mg %
0.0 1.0 2.0 3.0 D-Theanine 51.23 20. 82 21.48 103.17
4.05.0h L- 50. 82 32.34 32.36 100. 06
RSD 0.7% D- RSD 50.43 50.48 49.06 97.19
1.0% 5h L-Theanine 50.41 21.35 21.78 102.01
51.39 30.28 30.52 100.79
2.8 52.43 51.24 49. 86 97.31
5
L- RSD 2.11
0.9% D- RSD 1.2%
10 pL
2.9 3
D-
S/N =10 S/N=3 L-
L- D- 4.973 x L- 23.426% L-
10 “pg  5.871x10 “pg L- D- 0.913% D-
1.223 x10 *ng  1.236 x10 ug D- 48.214% L-
2.10 49. 001%
3
3 3 2 4- 5-L-
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Fig. 3 Chromatograms of a green tea raw material b theanine extract and c¢ synthesized theanines
1. L-theanine 2. D-theanine.
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