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Determination of Amino Acids in Tea Samples by
Capillary Electrophoresis with Partition Cell
and Indirect Ultraviolet Detection
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Abstract An improved capillary electrophoretic CE separation and indirect ultraviolet in-
UV detection system was proposed for the amino acid analysis in tea samples with a home-
made partition cell and a background electrolyte BGE of p-aminobenzoic acid PAB . PAB
improved the separation efficiency and detection limits of the amino acids. The partition cell
prevented PAB from chemical reaction at the electrode reduced baseline noise and kept elec-
tric current inside the cell. The separation parameters of the amino acids such as different BG-
Es BGE concentration buffer pH and electroosmotic flow EOF modifiers were investiga-
ted. The CE separation was carried out with the running buffer solution of pH 11.2 10 mmol/L
PAB containing 0. 014 mmol/L cetyltrimethylamonium bromide CTAB an applied voltage of
- 15 kV and a detection wavelength of 254 nm. Sixteen amino acids were separated within 14
min under the selected conditions. The linear ranges of the amino acids were 0.02 - 0. 60
mmol/L except for theanine 0.02 - 3. 80 mmol/L and y-aminobutyric acid 0. 02 - 2. 00
mmol/L . The recoveries were in the range from 83. 0% to 106%. The relative standard devia-
tions of peak area were less than 5% n =5 and the detection limits were in the range of 1.7 -
4.5 pmol/L. The method is fast convenient and sensitive and has been applied to the deter-
mination of 11 amino acids in tea samples satisfactorily.
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mmol/L
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Table 1 Effective mobilities of BGEs and average
mobility of amino acids
Analytes Eff:ectixzre m(itl)ility{]
10 %em?. V7' s
Salicylic acid 2.62
Benzoic acid 2.81
PAB 3.44
PDC 4.34
Amino acids 3.34"
* Average mobility of amino acids.
6 PAB
1 PAB
2
2.2
2.98 ~10.76
pH pH 10.8 ~11.6 pH
11.2 16
pH 11.2 2.5 ~20
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Fig. 1 Schematic diagram of partition cell
1. electrode 2. glass frit 3. glass flake 4. capillary
5. glass cell.
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Fig. 2 Comparison of CE baselines between a normal
buffer vial and b partition cell

Separating conditions applied voltage -15 kV detection
wavelength 254 nm. a. electrophoretic buffer solution is pH
11.2 10 mmol/L PAB and 0. 014 mmol/L CTAB b. electro-
phoretic buffer solution is pH 11.2 10 mmol/L PAB and 0. 014
mmol/L CTAB and electrode buffer solution is pH 11.2 10
mmol/L NaHCO,.

mmol/L PAB PAB
5 mmol/L
PAB 20 mmol/
L
PAB 10 mmol/L

CTAB 0. 005 mmol/L
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mmol/L
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Fig. 3 Electropherogram of mixed solution of
amino acid standards
Separating conditions the concentration of each amino
acid 0.2 mmol/L hydrodynamic injection 8 cm height differ-
ence for 15 s other conditions are the same as in Fig. 2-b.
1. Asp 2. Glu 3. Cys 4. Tyr 5. Gly 6. Ser 7. Thr
8. Ala 9. Met 10. Val 11. Phe 12. Leu 13. The thean-

ine 14. GABA y-aminobutyric acid 15. Pro 16. Lys.

1.7 ~4.5 pmol/L 0.02
~3. 80 mmol/L - 0.02 ~2.00
mmol/L 0.02 ~0.60 mmol/L

y mV-: s
2 mmol/L

Asp y = —0.22 + 78. 3x
r=0.999 6 Glu y =0.94 + 82. Ox
r=0.998 8 Cys y=-1.76 +82.8x
r=0.999 6 Tyr y =1.32 +70. lx
r=0.999 3 Gly y =0.78 +53. 92
r=0.999 8 Ser y = -0.95+77.0x
r=0.999 8 Thr y = -0.82 +55.0x
r=0.9997 Ala y =0. 62 + 58. 4x
r=0.9997 Met vy = -0.84 + 134x
r=0.9989 Val y =1.30 +52. 9«
r=0.9997 Phe y =1.55+57.0x
r=0.999 3 Leu y=-0.73 +71.2x
r=0.999 2 The y =5.27 + 16lx
r=0.9952 - vy-aminobutyric acid

GABA y =5.01 +203x r=0.9943
Pro y=-0.20+70.52 r=0.9925
Lys y=0.99 +118x 7=0.9969

PAB

2.4

20 40 80
20
40 80
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Table 2 Concentrations and recoveries of amino acids in tea samples n =3
Amino acid Amino acid contents in samples/ png/g Recoveries/%
1* 2* 3* 4* 5" 4* 5*
Asp 335 482 222 712 138 95.7 86.0
Glu 327 293 327 640 248 101 94.7
Cys 60.3 159 114 201 244 98.3 103
Tyr 8.8 33.7 19.5 151 6.0 89.6 92.8
Gly 7.4 11.4 17.6 21.4 11.7 92.2 102
Ser 456 58.9 530 824 323 96.4 104
Thr 145 59.3 155 102 78.8 95.1 83.0
Ala 108 25.6 62.6 41.6 4.4 97.9 99.9
Met 65.2 82.2 24.3 59.2 3.9 94.2 102
The 4390 5060 4550 1810 14800 96.8 97.1
GABA 1420 1610 1460 369 3850 106 90.8
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For peak identifications see Fig. 3.
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