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Evaluate use of the core-shell column to determine
catechins in different varieties of tea.

Introduction
Catechins are flavonoid phytochemical compounds found  Equipment

primarily in green tea and—in smaller amounts—in Thermo Scientific Dionex UltiMate 3000 RSLC
grapes, black tea, chocolate, and wine. Catechins are System, including:

considered potent antioxidants that provide protection
against certain diseases, such as cardiovascular disease
and cancer. In North America, the consumption of green
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widely consumed beverage in the world, and can be found under helium or nitrogen headspace (5-8 psi)

in almost 80% of all U.S. households, according to the
Tea Association of the USA.! However, commercially
available teas show a high variability in catechin content;
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therefore, simple and rapid methods are needed to — WPS-3000TRS Well Plate Sampler, Thermostatted
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a Thermo Scientific Acclaim Rapid Separation Liquid ’
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present in tea were separated in 15 min at a flow rate of
0.45 mL/min and a system backpressure of ~6200 psi
during the gradient.
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This study evaluates a Themo Scientific Accucore C18

High-Performance LC (HPLC) column to rapidly (<6 min)

determine catechins in three different types of tea.

Core-shell particles improve mass transfer kinetics, and

therefore separation efficiency, by restricting intraparticle

diffusion to the thin, porous shell while maintaining the

hydraulic permeability associated with the total particle

diameter.*” This work demonstrates how core-shell

columns can be used to increase separation efficiency with

improved mass transfer kinetics without significantly

increasing pressure. The Accucore™ C18 HPLC column

enables faster separation of catechins than when using

the Acclaim™ C18 column per the method described in

AN 275.



Sample Preparation

Prepare each of the tea samples by weighing 60 mg of
solid and adding 7 mL of 0.05% formic acid in 70%
methanol. Vortex the mixture, sonicate for 90 min, and
centrifuge at 5000 RPM for 10 min. Collect the superna-
tant in a glass vial and add an additional 7 mL of solvent
to the pellet. Vortex the mixture again to mix, sonicate for
90 min, and centrifuge at 5000 RPM for 10 min. Add the
supernatant to the first 7 mL to make a total volume of
14 mL. Filter the samples using 0.2 pm cellulose acetate
sterile syringe filters and dilute 1:5 with 0.05% formic
acid in 70% methanol prior to analysis.

Figure 1 shows the standard with the predominant
catechins in tea. In addition, free gallic acid and caffeine
are naturally present in tea, and therefore were included in
the mixed standard. The retention times are 0.61 min for
gallic acid, 1.2 min for gallocatechin, 2.6 min for
epigallocatechin (EGC), 2.7 min for catechin, 2.9 min for
caffeine, 3.2 min for epicatechin (EC), 3.3 min for
epigallocatechin gallate (EGCG), 3.5 min for gallocatechin
gallate, and 5.0 min for epicatechin gallate, with all
analytes at a concentration of 100 pg/mL with the
exception of gallic acid at 50 pg/mL and caffeine at

35 pg/mL.

All catechins with the exception of EC and EGCG were
baseline resolved in <6 min. If a better separation of EC
and EGC is desired, the 15 min separation described in
AN 275 using an Acclaim RSLC C18 column can be used.

Column: Accucore C18, 2.6 um, Peaks: 1. Gallic Acid
Analytical (150 x 2.1 mm) 2. Gallocatechin
Eluent: A: 2.5% Acetonitrile in water 3. Epigallocatechin
B: 0.1% TFA in acetonitrile 4. Catechin
Gradient: 0.0-1.0 min, 0% B 5. Caffeine
1.0-5.0 min, 10% B 6. Epicatechin
5.0-6.0 min, 0% B 7. Epigallocatechin Gallate
Flow Rate: 0.8 mL/min 8. Gallocatechin Gallate
Inj. Volume: 2.0 uL 9. Epicatechin Gallate
Temperature: 42 °C
Detection: ~ Absorbance, UV 280 nm
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Figure 1. Separation of catechins in a mixed standard and three different
commercially available teas using an Accucore C18 HPLC column.
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The samples investigated in this study included green,
white, and black teas. White tea is minimally processed
and is expected to be very high in catechin content.
However, green tea showed the highest catechin content,
suggesting that the quality of the white tea was poor and
the tea was possibly adulterated with more processed
varieties of teas.

Conclusion

This work describes a simple and rapid method to
determine catechins in different commercially available
teas with a simple solvent extraction. The method uses an
Accucore C18 HPLC column and absorbance detection at
a wavelength of 280 nm to separate and detect catechins
in <6 min. The method described in this study is ideal

for routine and rapid screening of catechins in different
tea products.

References

1. Tea Fact Sheet, The Tea Association of the USA, New
York, NY [Online] 2011, www.teausa.com/index.
cfm/14655/tea-fact-sheet (accessed Aug 24, 2012).

2. Castro, J.; Pregibon, T.; Chumanov, K.; Marcus, R. K.
Determination of Catechins and Caffeine in Proposed
Green Tea Standards Reference Materials by Liquid
Chromatography-Particle Beam/Electron Ionization
Mass Spectrometry (LC-PB/EIMS). Talanta 2010, 82,
1687-1695S.

3.Dionex (now part of Thermo Scientific) Application
Note 275: Sensitive Determination of Catechins in Tea
by HPLC. Sunnyvale, CA, 2011. [Online] www.dionex.
com/en-us/webdocs/110783-AN275-HPLC-Catechins-
Tea-19May2011-LPN2799.pdf (accessed July 11, 2012).

4.Fekete, S.; Ganzler, K.; Fekete, J. Efficiency of New
Sub-2 pm Core-Shell (Kinetex®) Column in Practice,
Applied for Small and Large Molecule Separation.
J. Pharm. Biomed. Anal. 2011, 54, 482-490.

5.Daneyko, A.; Holtzel, A.; Khirevich, S.; Tallarek, U.
Influence of the Particle Size Distribution on Hydraulic
Permeability and Eddy Dispersion in Bulk Packings.
Anal. Chem. 2011, 83, 3903-3910.

6. Wang, J.; Chow, W.; Cheung, W. Application of a
Tandem Mass Spectrometer and Core-Shell Particle
Column for Determination of 151 Pesticides in Grain.
J. Agric. Food Chem. 2011, 59, 8589-8608.

7.Marhol, P.; Gazak, R.; Bednar, P.; Kren, V. Narrow-Bore
Core-Shell Particles and Monolith Columns in the

Analysis of Silybin Diastereoisomers. J. Sep. Sci. 2011,
34,2206-2213.

©2016 Thermo Fisher Scientific Inc. All rights reserved. Kinetex is a registered trademark of Phenomenex, Inc. All other trade-
marks are the property of Thermo Fisher Scientific Inc. and its subsidiaries. This information is presented as an example of
the capabilities of Thermo Fisher Scientific Inc. products. It is not intended to encourage use of these products in any manners

that might infringe the intellectual property rights of others. Specifications, terms and pricing are subject to change. Not all

products are available in all countries. Please consult your local sales representative for details.

Australia +61 3 9757 4486

Austria +43 1 616 51 25

Benelux +31 20 683 9768
+32 335342 94

Brazil +55 11 3731 5140

AB70163_E 07/16S

China +852 2428 3282
Denmark +45 36 36 90 90
France +33 139300110
Germany +49 6126 991 0
India +91 22 2764 2735

Ireland +353 1 644 0064
Italy +39 02 51 62 1267
Japan +81 6 6885 1213
Korea +82 2 3420 8600
Singapore +65 6289 1190
Sweden +46 8 473 3380

Switzerland +41 62 205 9966
Taiwan +886 2 8751 6655

UK +44 1276 691722

USA and Canada +847 295 7500

Thermo

SCIENTIFIC

Part of Thermo Fisher Scientific



