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Simultaneous Analysis of Theaflavins and Catechins
by Capillary Electrophoresis
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Abstract In order to monitor the changes of theaflavins and catechins during the process of
tea polyphenol oxidation a rapid accurate sensitive and convenient analytical method was es-
tablished. The optimum analytical conditions for simultaneous analysis of four theaflavins

TFs and six catechins by capillary electrophoresis were investigated. The electrolyte solution
consisted of 200 mmol/L boric acid pH 7.7 10 mmol/L potassium dihydrogenphosphate 9
mmol/L B-cyclodextrin and 27. 5% acetonitrile. The experimental conditions of the instrument
were selected as follows voltage 25 kV column temperature 30 C and detection wavelength
200 nm. Ten constituents could be separated from each other completely within 8 min and each
one had a good linear relationship between its peak area and corresponding concentration 7 =
0.9907 -0.999 8 . Furthermore their detection limits were from 0. 39 to 0. 88 wg/mL the
mean recoveries varied from 91.5% to 113.5%. The relative standard deviations were less than
5%. All the above results showed that the developed method is especially suitable for the analy-
sis of theaflavins and catechins.
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95% 80%
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Fig.1 Influence of a H;BO, buffer concentration and b buffer pH value on migration time of the components

Analytical parameters voltage 25 kV column temperature 30 C detection wavelength 200 nm.
1.TF 2.GC 3/4.C/EGC 5.EC 6.TF-3’-G 7.TF-3-G 8.EGCG 9.ECG 10.TFDG.

2.1.2 pH
H,BO, 200
mmol/L pH 7.0-~8.5
“2.1.17
1-b pH 7.7
C EGC 0.71 pH
7.7~8.0
pH 8.0 pH 7.7
2 ~3 min
pH 7.7 H,BO,
2.1.3
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10 mmol/L KH, PO,
20% ~30% B-CD 4.5
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“2.1.17
2-a
EGC EC C <25%

EGC C 30%
EGC EC 27.5%
EGC EC C
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2-b B-CD
B-CD 9 mmol/L
ECG EGCG C GC4
C EGC GC
TF  GC 3.19
GC C0.97 C EGC 1.54 EGC EC 1.05
TF-3'-G TF-3-G 1.68 EGCG ECG 1.10 ECG
TFDG 2. 83 B-CD
9 mmol/L
2.2
30 C
20 ~30 kV
25 kV
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Fig.2 Influences of a acetonitrile content and b B-CD concentration on migration times of the components
Analytical parameters were the same as in Fig. 1.
I.TF 2.GC 3.C 4.EGC 5.EC 6.TF-3'-G 7.TF-3-G 8.EGCG 9.ECG 10.TFDG.
25 kV “1.3.2” 10 min
20 ~35 C 3 3
min 8 EGC
30 C EC EGCG EGC
6
4 TFs 200
mmol/L H,BO, pH 7.7 10 mmol/L KH,PO, 9 EGCG
mmol/L 3-CD  27.5% EGCG
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Fig.3 Electropherograms of a a mixture of catechin and theaflavin standards and b a sample under optimum conditions
Electrolyte solution 200 mmol/L H;BO; pH 7.7 +10 mmol/L KH,PO, +9 mmol/L 3-CD +27.5% acetonitrile. Analytic parame-
ters were the same as in Fig. 1. Concentrations of standards GC C GC EC EGCG ECG 50 pg/mL TF 9.78 pg/mL TF-3'-G
13.13 pg/mL TF-3-G 22.99 pg/mL TFDG 34.10 pg/mL.
I.TF 2.GC 3.C 4.EGC 5.EC 6.TF-3'-G 7.TF-3-G 8.EGCG 9.ECG 10.TFDG.

2.3 1 6 4

Table 1 Linearities and limits of detection

2.3.1 of catechins and TFs
6 Linear range/ . . LOD/
Comp. Regression equation r
4 TFs pg/mL pg/mL
GC 5 -500 Y =341.25X -178.44 0.9998 0.62
C 5 -500 Y=172.61X +39.337 0.9980 0.45
1 EGC 5 -500 Y =177.05X -100.06 0.9988 0. 63
0.990 7 EC 5 -500 Y =384.84X -113.94 0.9985 0.39
~0.999 8 0.39 ~0. 88 Mg/mL EGCG 5 -500 Y =193.39X -71.778 0.9995 0.52
2.3.2 ECG 5 -500 Y =194.63X -133.28 0.9987 0.78
TF 0.978 -97.8 Y =133.94X-94.148 0.9976 0. 88
50 TF-3’-G  1.313 -131.3 Y =152.07X -80.637 0.9907 0. 66
min TF-3-G = 2.299 -229.9 Y =145.72X -85.910 0.9953 0.86
5 TFDG 3.410 -341 Y =168.39X-123.09 0.9982 0.80

Y peak area X mass concentration pg/mL.

2 91.5% ~
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113.5% RSD 5%

2 4 4

Table 2 Recovery and precision of the method

Background/ Added/ Found/ Recovery/ RSD/

Comp. EGCG EGC ECG
pg/mL pg/mL  pg/mL % %
GC 0 100 100 100 3.2 EC C
C 30.18 100 142. 52 109. 5 2.1 GC 70 min EGCG
EGC 9.790 100 101. 13 92. 1 1.5 EGC EC ECG C
EC 24.00 100 112. 07 90. 4 1.6 )
EGCG 17.98 100 133. 89 113.5 2.7 TFs 0 ~50 min 4
ECG 37.63 100 125.97 91.5 2.7 50
TF 1.692 9.780 10. 97 95.6 4.6 min
TF-3'-G 14.10 13.13 26. 88 98.7 2.3 . , .
TF-3-G 12.43 22.99 37.61 106. 2 4.2 6.90%  TF-3'-G 2.25% TF
TFDG 4.512 34. 10 43.15 111.7 1.9 2.12% TFDG 50 min
2.4 50 min TFs
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Fig.4 Changes of contents of catechins and TFs with fermentation time during process of tea polyphenol oxidation
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