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Capillary Electrophoretic Method for the Determination of
(+)-Catechin, (-)-Epicatechin in Grape Seed Ethanol Extract

One-Kyun Choi*, Yang-Seop Chung, and Ha-Yull Chung

Department of Food Science & Biotechnology and Food & Bio-industrial Research Center,
Hankyong National University

Capillary electrophoresis (CE) method was developed to determine (+)-catechin and (-)-epicatechin contents in
grape seed ethanol extract. CE separation was achieved using 100 mM phosphate and borate buffer at pH 6.0
as background electrolyte and fused silica capillary with 50 microns i.d. x 375 microns O.D. (effective length 20.0
cm) maintained at 25°C. The applied voltage was 10 kV, and detection was performed by DAD at 210 nm. Two
catechins were well separated within 6 min with repeatability of <0.8% RSD for migration time and <2.0% RSD
for peak area, and correlation coefficients higher than 0.994 were obtained from 58.0 to 174.0 mg/L with
detection limit of 0.035 mg/L. Separated compounds were successfully determined. CE method was easy to
handle and showed goed reproducibility. CE method was compared with conventional coloring and HPLC
methods, and main advantages of CE method were low amount of sample required, simple pre-sample treatment,

good recovery rate, and short analysis time.
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Fig. 1. Schematic diagram for capillary electrophoresis system.
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Table 1. HPLC conditions for the detection of (+)-catechin, (-)-
epicatechin standards

Instrument : Waters system
Column : Nova-Pak C18
Column Temp. :22°C
Detector : UV detector (Waters)
Wavelength 1254 nm
Injection Volume ;20 uL
Mobile phase : Solvent A-water : Acetic acid (99.5 : 0.5)
Solvent B-Acetonitrile : Acetic acid (99.5 : 0.5)
Flow rate : 1.2 mL/min
Gradient table
Time (min) A (%) B (%)
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Fig. 2. HPLC chromatogram of (+)-catechin and (-)-epicatechin standards (left) and grape seed ethanol extract (right).

Table 2. Reproducibility of HPLC analysis of (+)-catechin and (-)-epicatechin standards (n=5)
Retention time (min) Peak area
Mean SDV RSD (%)” Mean SpY RSD (%)”
(+)-catechin 7.19 0.16 221 115,912 1,971 1.70
(-)-epicatechin 15.09 0.12 0.82 117,202 4,577 3.91

YSD: Standard deviation.
PRSD: Relative standard deviation.
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Fig. 3. Effect of buffer pH on the analysis of (+)-catechin and (-)-
epicatechin by CE.
@: the number of theoretical plate (N), ll: Resolution, (Conditions:

fused silica capillary-20 cm X 50 um, Current 56 pA, Voltage 20 kV,
phosphate and borate buffer-pH 6.0-10.0)
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Fig. 4. Effect of voltage variation on the analysis of (+)-catechin
and (-)-epicatechin by CE.
N: the number of theoretical plate, (Conditions: fused silica capillary-

20 cm X 50 um, Current 56 pA, Voltage 5-20kV, phosphate and
borate bufter-pH 6.0)
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Table 3. Reproducibility of CE analysis of (+)-catechin, (-)-epicatechin standards (n=5)
Retention time (min) Peak area
Mean SD" RSD (%)” Mean SDY RSD (%)”
(+)-catechin 5.46 0.04 249,644 4,367 1.75
(-)-epicatechin 4.99 0.04 213,192 4,281 2.00
DSD: Standard deviation.
RSD: Relative standard deviation.
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Fig. 5. Capillary electrophoregram of (-)-epicatechin and (+)-catechin standards (left) and the hydrolyzate of grape seed ethanol extract

(right).

(Conditions: fused silica capillary-20 cm X 50 um, Current 56 pA, Voltage 10 kV, phosphate and borate buffer-pH 6.0)
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