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Separation Purification and Identification of Tea Catechins

WANG Hong-xin  DAI Jun ZHANG Jia-li LU Yuan-ling
Center Research Institute  Wuxi University of Light Industry Wuxi 214036 China

Abstract Tea polyphenols was fractionated by Sephadex LH — 20 Column Chromatography to obtain
two fractions mainly containing catechins which were taken off caffeine and pigments. The two frac-
tions were separated and purified by semi-preparation HPLC respectively to obtain seven catechin
monomers. Their molocular structures were identified or verified by UV IR H-NMR and MS meth-
ods. The purities of the seven catechins were over 99% total yield and reclamation of seven catechins
was 60.7% and 82.1% respectively.
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Tab.2 The condition of the gradient elution for fraction I[
min mL min
1 0 5 38 62
45 5 38 62
1.1 50 5 42 58
Sephadex LH — 20 Pharmacia 65 5 42 58
70 5 50 50
95% 85 5 50 50
90 5 38 62
95 5 38 62
1.2 —
UV278 nm 25T
Waters 600 2487 50100 mg.
GCl14A UV —240 1.5
IR =440 Zrohax SBCI8 4.6 mm X 15 cm 5
AR X300 Waters LCZMSD - pm MeOH H,O TFA
Consel 24 35 65 (.05 UV278 nm | mL
min 35C.
1.3 1.6
1.3.1 PEG — 20M
D 0.32 mmX32 m FID N,
' 1 mL min H, 0.65 kg cm?
1.3.2 100 mL 240 C 220 C
Sephadex LH — 20 D 2.5emX75 cm 40 C S min e
10°¢ 4 ' 200 C 10 min
1 I EC D-C EGC
Il EGCG GCG ECG I\l
' 2
1.3.3 HPLC I m
HPLC 2.1
HPLC Sephadex LH-20 500 mL
14 ‘ 30% 45% 60% 80% 1000 mL.
ODS D10 mm X 15 em 10 p 100 ml
=2 HPLC
o L1
Tab.1 The condition of the gradient elution for fraction II
min mL min 30%
0 5 T EGC D-C EC EGCG ECG
34 5 34 66 GCG CG I I
39 5 45 55 357 60%
50 5 4555 80 %
55 5 50 50
70 5 50 50
73 5 34 66 HPLC
75 5 34 66
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Fig. 1

column

2.2 HPLC
I I HPLC

Sephadex LLH-20

The elution profile of catechins on Sephadex LLH-20

Fig.2

Preparative HPLC chromatogram of fraction [
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GCG-46.602

Fig.3 Preparative HPLC chromatogram of fraction [

2.3

10 20 30 40

HPLC

3

99 %

5666 70

It

3. 3
Sigma
98% .

3
Tab.3 Determination results of the purity of catechins
% %
EGC 99.65 GCG 99.62
D-C 99.86 ECG 99.51
EGCG 99.72 CG 99.16
EC 99.68
2.4
HPLC
7 4.
4
Tab.4 The yield and recovery of catechins
g % g g * %
EGC 0.67 0.0677 0.0525 0.52 77.5
D-C 3.39 0.3424 0.2849 2.82 83.2
EGCG 33.86  3.4199 2.7462 27.19 80.3
EC 10.10 3.51 0.3545 0.3030 3.00 85.5
GCG 28.40  2.8684 2.3841 23.60 83.1
ECG 7.55 0.7626 0.6494 6.43 85.2
CG 3.83 0.3868 0.3146 3.11 81.3
81.21 8.2023 6.7347 66.7 82.1
2.5
7
2.6
7
1% 2% 37
4% 5% 6% 7%, Sigma
HPLC EGC D-C
EGCG EC GCG ECG CG.
UV IR HNMR  ESI-MS
5
e 5~7
ESI
H NMR
5 ESI

Tab.5 ESI-MS results of catechins products

EGC
D-C
EGCG
EC
GCG
ECG
CG

~N O BN =

306
290
458
290
458
442
442

M-1

304.9
288.9
457.0
288.9
457.0
441.0
441.1
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Tab.6 IR spectrums data of catechins
O—-H C=0
1 3 200 — 1620 1510 1355 1185 1145 1030 1015
2 3200 — 1 600 1 510 1280 1235 1142 1028 815
3 3200 1 690 1 600 1 508 1340 1200 1140 1085 1 010
4 3200 — 1620 1510 1280 1260 1149 1055 1 013 790
5 3200 1 680 1605 1515 1340 1230 1135 1060 1 020
6 3 200 1 690 1608 1510 1340 1230 1139 1081 1023
7 3394 1 689 1611 1518 1449 1320 1242 1143 1062 1035
DC X0 3 411 — 1610 1515 1293 1236 1144 1021 832
3215
EC 3433 — 1626 1521 1261 1144 1069 1017 795
3176
EGC 3400 — 1 630 1 510 1465 1355 1190 1145 1015
EGEMG 3375 1 685 1610 1515 1460 1330 1225 1140 1085 1015
7 "H-NMR
Tab.7 The "H-NMR spectrum data of catechins products
0 ug g
a b c d e f g g h
| 2.52 2.92 3.98 4.49 5.89 6.05 6.49
dd dd 6 d d d s 2H
5 2.54 2.91 4.0 4.57 5.89 6.05 6.78 6.93
dd dd 6 d d d 6 2H d
3 2.95 3.05 4.09 5.08 6.05 6.08 6.69 7.07
dd dd 4 S d d s 2H s 2H
4 2.75 2.88 4.23 4.89 5.95 6.06 6.84 7.07
dd dd S S d d 6 2H d
s 2.73 2.78 5.37 5.09 6.01 6.09 6.55 7.08
dd dd 4 d d d s 2H s 2H
6 3.02 3.16 5.54 5.15 6.07 6.09 6.87 7.12 7.07
dd dd S S d d dd 2H d s 2H
7 2.76 2.97 5.39 5.12 6.01 6.11 6.83 6.99 7.08
dd dd 4 d d d s 2H S s 2H
D-C
2.46 2.83 3.91 4.58 5.86 6.00 6.60—7.00
Sadtler
H
D-C ECG
2.7 HPLC
7 7
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EGCG  GCG ECG
CG DC EC.

GCG  CG

1
EGCG GCG=1.192 ECG CG=1.97

EGCG ECG =1.152 ECG CG =
2.064.

GCG CG

1 J. 1991 17 1 1~5.

2 J. 1997 18 1 15~17.

3 ATXY D A4 Z ] . Nippon Nogeikagaku Kaishi 1985 59 2 129~134.

4 RYOYASU SAIJO. Isolation and chemical structures of two new catechins from fresh tea leaf ] . Agric Biol Chem 1982 46

7 1969~1970.

D . 1999.



