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Alstract

A simple ligh performance liquid chromatographic analyss of lea cateching wing relative respornse factors has been developed.

The separation system constiled of 8 C18 reversed-phase column, a gradient elution syslem of methanc]/wale and orthophod phonie

acid, and a photodiod e array detector. Relative response fetors for cateching am given on different eolumns and rdative o dil-
ferent references. It has been shown that the relative respomse lactors for cateching are quile similar a1t 210 nm of detection under
different analytical conditions {different columns, different elution systems, and different HPLC instruments). (+ FCalechin was
selected as the reference compound for ealeulating the relative response factors of the cateching. Using (his method, nol every
catechin & needed & a neference standard, making the method ideal for rapid, muwline analyss, epedally for these laboratories
whete calechin standards are nol resdily svailable. The method is apphicable Lo all kinds of 1ea, 163 extracts and some 163 con ldning
products. It & especially wselul for the determination of |+ gallocaiechin and (+ eatechin, which oflen are reganded as beng
present below deteciable lmils when detected at 280 nm, and {—}catechin gallate, which takes a long tme to elule in isocratic

syslens.
i 2002 Elsevier Science Lid. All righ s eserved.

Keywords: Tea; Catechins; Relative nesponse factors; HFLC

L. Introduction

Tea is the most popular bheverage after water
throughout the world. Tea was first used in China for its
medicinal propertics 50 years ago (Balentine, 1997,
Cheng & Chen, 1994), but it is only in the last couple of
deocades that the potential health benefits of this ancient
beverage have been documented on a scientific basis. A
growing body of evidence from both human and animal
studies suggests that regular consumption of green tea
can reduce the incidence of a varicty of cancers, including
colon, pancreatic, and stomach cancers, and other dis
cascs {Alexis, Jones, & Stiller, 1999; Bakentine, Wise-
man, & Bouwens, 1997, Dreostic, Wargovich, & Yang,
1997; Steiawan ct al., 2001; Wang, Provan, & Helliwell,
2000). Itis generally believed that catechins, the principlke

* Comesponding author. Tel: + 441462437615, fax +d4d. 1462
42052,
Email addness huang@wiliamransom. com (. Wang).

bioactive compounds in tea, ame responsible for the
climed therapentic activity of tea.

In addition to the direct consumption of tea either by
brewing loose leaves or tea bags or in a neady-to-drink
form, in recent years, there have been momre and more
applications for tea extracts especially in the mutra-
ceutical, and food areas. Therefore it is essential to be
able to offer consumers a consistent level of catechins in
their products. Tea leaves, their extracts and the con-
sumer products themselves need to be standardised and
routincly assayed. Furthermore, any potential health
implications require data generation on the content of
catechins in tea leaves, their extracts and products. For
these purposes, much attention has been paid to devel
oping analytical methods for tea catechins (Bronner &
Beecher, 199%; Dalluge & Nekon, 2000; Dalluge, MNelk
son, Thomas, & Sander, 199% to, Yoshida, Kiso, &
Nagashima, 5; Khokhar, a, Hollman, Dek-
ker, & Jongen, 1997; Wang, Helliwell, & You, 2000).
Analyss of catechins is gencmlly accomplished by
HPLC wsing a meversed stationary phase and various

DM EEN46/028 - see front mater & 2002 Ekevier Sgance Lad. All rights reserved.
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Fig. 1. Chromatogram of catechin standards. For chromatographic conditions see Section 2. Peak
identification: 1. gallic acid, 2. (+)-GC, 3. theobromine, 4. (-)-EGC, 5. (+)-C, 6. caffeine, 7. (-)-EGCG,
8. (-)>-EC, 9. (-)-GCG, 10. (-)-ECG, 11. (-)-CG.

The response factors for catechins reported in this paper were also based
on their labelled purity. The purity of most commercial catechin standards
has been derived using HPLC normalisation methods and any potential water
and/or solvent content tends to be ignored. The present paper has
demonstrated a robust method for the quantification of catechins in tea and
related products. There is now a requirement to establish absolute response
factors for these catechins in order to ensure harmonisation when reporting
catechin content.
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"H-gNMR Chromatography
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Carminic acid Caffeine gNMRAAXRI KL
(CA) (CAF)
Caffeine
(CAF) \
Carminic acid
ca. 10 mg ca. 10 mg / (CA)
O L J U( e l
aNMR : 7 6 5 4 3 PPM
iy} X
N N 0
H— | Y
HPLC/PDA = e
ud
Molar ratio (R)) = (Sgp / Soar)/(Hp / Honr)
RMS

S is signal area
H is number of hydrogen
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mAU
Carminic acid

(CA)

ca. 10 mg ca. 10 mg

Caffeine 200
(CAF) 150

1 100 -
Q ; N
0,

Caffeine (CAF)

Carminic acid (CA)

Mobile phase:

Water/MeOH/TFA (600:400:1)
Column:

Wakopak Ultra C18-5 (4.6 x 250 mm)
Run time:

About 20 min

Retention time (min)

AYEAEL TEORIERENERELT S

L

gNMR

e

HPLC/PDA

e

RMS = 4. 09

Caffeine
(CAF)

Carminic acid

(CA)

494 nm
v

wavelength

Response ratio (R) = A

wavelength

CA/ ACAF

A is peak area
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Carminic acid content in cochineal extract from market.

RMS method Calibration curve method”
Institute A Institute B Institute B
Sample A 66.4% 66.0% 66.8%
Sample B 79.0% 79.1% 783%  BRE
Sample C 77.4% 17.8% 716.5%

“Calibration curve was corrected using purity value determined using gNMR

Calibration curve method

RMS method

Caffeine
Carminic acid » HPLC/PDA

f (certified purity is 99.9%)

Intensity
[}

Area

Conc.

Retention time
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CgHgO, MW 152.15
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Table 4. Hes and MGHes contents (g/kg) i processed foods, as determined using calibration curve method and
RMS method m HPLC/PDA.

RMS method ™ Calibration curve method difference
Hes MGHes Hes MGHes Hes MGHes
a b c d e =(c—a)lc f=(d-b)ld
Product A 0.126 0.766 0.128 0.784 1.6% 2.3%
Product B 0.0598 0.363 0.0610 0.369 2.0% 1.6%
Product C 15.2 93.3 15.2 96.6 0.0% 3.4%
Product D 73.4 387 73.7 401 0.4% 3.5%

The analysis was performed by different laboratory. Each content (g/kg) is the average of three repeated

measurements.  The value was corrected by the absolute purity of the internal standard (MPB reagents). "2 The
value was corrected by the absolute purity of Hes and MGHes standard reagents.

PHHEANFEHL-RMSZAT, S HT#EABTRMS;EZEELT-
SH{ELIL., HeslH2.0%LL . MGHesl&3.5% L FT—L 1=, e ot
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