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Optimization of developing solvents of high performance thin-layer
chromatography for separating catechins in tea

WANG Li-li **, WANG Kun-bo *°, HUANG Jian-an **, XU Zhong-xi""

(a. National Research Center of Engineering & Technology for Utilization of Functional Ingredients from Botanicals
b.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128, China)

Abstract At room temperature, methylbenzene-acetone-formic acid (9 9 2, V/V), methylbenzene-ethyl formate-
methanol-formic acid (5.0 10.0 1.0 0.5, V/V), methylbenzene-chloroform-acetone-formic acid (8.0 5.0 15.0 0.3,
VIV), chloroform-acetone-methanol-water (12.5 7.5 1.8 0.6, V/V) and chloroform-acetone-formic acid-water (12.5
75 1.8 0.6, V/V)on silica gel marked as solvent I, II, III, IV and V respectively were applied as developing solvent
respectively in high performance thin-layer chromatography (HPTLC) for isolating catechins in the tea. Among them,
solvent V was found to be the best for separation of catechins, this solvent was then modified mainly regarding the
volume ratios of formic acid. The results showed the modified solvent V, namely, chloroform- acetone- formic acid
(125 7.5 2.2, VIV) was the optimum for separation of the four main catechins (EGCg, EGC, ECg, EC) in the tea. The
applicability of the optimized developing solvent was further confirmed by separation of catechins in the extracts of the
green and the white tea.
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Fig.1 HPTLC of catechins using different developing solvents
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Table1 Rf values of catechins using different developing solvents

Rf
EGCg EGC ECg EC
1 0.45 0.51 0.57 0.65
11 0.44 0.49 0.54 0.63
111 0.25 0.33 0.33 0.43
I\ 0.12 0.19 0.19 0.31
\% 0.17 0.23 0.33 0.46
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Fig.2 HPTLC of catechins using developing solventV with

different volume ratios of formic acid
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Table 2 Rf values of catechins using developing solvent  with
different volume ratios of formic acid

Rf
EGCg EGC ECg EC
1.8 0.21 0.26 0.31 0.43
2.0 0.27 0.33 0.40 0.51
2.2 0.28 0.35 0.42 0.54
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Fig.3 HPTLC of individual catechins separated from the mixed

standards the extracts of the green and the white tea
using the optimized developing solvent
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®3 BRMRATISBEFERMPILERMRE
Table 3 Individual Rf values of catechins separated from the
mixed standards and the extracts of the green and the
white tea using the optimized developing solvent

Rf
EGCg EGC ECg EC

0.27 0.35 0.43 0.54
0.27 0.36 0.41 0.53 5 2Tk
0.27 0.37 0.41 0.53
0.27 0.37 0.41 0.53
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