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Purification of (-)-Epigallocatechin Gallate from Tea
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Abstract ; Adsorption resin chromatography was applied to purify (-)-epigallocatechin gallate (EGCG) monomer from

tea polyphenols raw material. LX-8 was used for the preliminary purification and HP-20 resin was used for further purifi-

cation according to adsorption capacity , adsorption ratio, desorption ratio and adsorption selectivity coefficient of the res-

ins chosen towards catechins. After the second run of purification with LX-8 fed with 25% (v/v) ethanol aqueous prod-

uct,a product with an EGCG purity of 73.06% was obtained after eluted by 40% (v/v) ethanol solution at a flow rate

of 1.5 BV/h. Product of LX-8 40% (v/v) ethanol aqueous with 20 mg/mL concentration being raw material , the second

column packed with HP-20 was eluted with 3 BV ,6 BV and 3 BV ethanol solutions at increasing concentrations (5,15

and 80% ,v/v) at a flow rate of 1.5 BV/h,respectively. After eluted by different aqueous ethanol, a product with an
EGCG purity of 93.16% and an overall recovery of 49.50% was achieved.
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BHEA R A AL 5205128 A0159 . A0160, AO161 |
A0158 ,A0470) , EC At i ([ 24 fb A= Py il it A
fiff,110878-200102 ) , 4li i 28K 4 KT 98% .,

W% R IS LX-68 \LX-5B  LX-8 .LX-2000 . XDA-1
(VU2 W 18 B 47 87 A BH 0 A BR A | ), ADS-5¢,
ADS21 (Rt AR A BRA F)) , PA(E 2548
AR A IR A R  HP20( H A =324k5%) , AB-
8 \ADS-7 |ADS-17 . HPD-826 (i JM 5 R Wk B 4 AL
BARAF) , SRARRESEILER 1,

BT100-2] iR ahZE (P A&t A BRA ),

SHB-3 BUAE 17K 22 FH 28 58 CRRIM AL HTAL AR ),
BC-R202B Jie#% 7% & #r ( 1 ifg DU AE Wy A T A BR2A
A) ,DZF-6050 FL25 T 4AH (i —1ERF R R
AW, Waters 1525 735 280U AH €8 335 A3 B e 25 i &
(Waters Co. Ltd. USA) , ZJJi§ (4346, T IR DU R
AR F] ), HEE (S A, VLR DUOB B A R A
Al) , VKSR (258 B 2= 1R A R A F)) ,95% &
st ([ 25 AR AL AR AT BR S /) Btk 2lifk R 40
(Millipore ,USA) ,,

x1 WEHESH

Table 1 ~ Characteristic parameters of resin used
R o e et TR et s
Restr sorins article size Surface area Pore radius Polasit Aonecrance
(mm) (m*/g) (A) ' op
LX-68 0.315-1.25 1300 - E[3 AR 0k
LX-5B 0.315-1.25 700 - H SRR
LX-8 0.315-1.26 1000 - e 1 e BORE
LX-2000 0.09-0. 165 800 - E[3 1 0k
XDA-1 0.315-1.25 1200 - 55 EANCR b A
ADS-5¢ 0.035-0.075 15-30 - E[2 H 50k
ADS-21 0.3-1.25 80-100 150200 3 e ok
PA 0.165-0.198 5-10 - R SRR A
HP-20 0.25-0.6 590 290 E[5 FLIA A0k
AB-8 0.3-1.25 480-520 130-140 5 SRR TS
HPD-826 0.3-1.25 500-600 90-100 i 11 a0k
ADS-17 0.3-1.25 90-150 250-300 eA H kL
ADS-7 0.3-1.25 100 250-300 G [EREE Iv s

2 RBREESE

2.1 EZMILFRSENNE

R O E S AT AR E OB 2154-1995,

JLZE & H I E : Waters 1525 255 %0 AR (0 3%
X, i : Grace Smart RP (3544 (C g 3B AL,5 wm,
4.6 x250 mm) ; ¥ U £% . Waters 2489 UV/visible de-
tector; L AH: A:10% LW +0.5% LR ,B:30% &
5 +0.5% SR, B REVEBL AR T .0 ~ 14 min:100% ~
50% A, 14 ~20 min:50% ~ 100% A,20 ~25 min;
100% ~ 100% A; Jii# . 1. 0 mL/min; £ M 35 )& . 30
< ;Ki?‘i’“ﬁfﬁ:zgo nm;i&#%ﬁ pL,
2.2 WRBBEAE A% 1%

Hssiab BRI RE (T HE 25 1.0 g) JnF] 20 mL
JFER (20 mg/mL) H1,303. 15 K T T8 7K ¥ 4

JRARZ (120 rpm) 12 h Z 0 BFF- 167 o 9 O 5
JiE ,80% LWL, H IR K - FE R4k 27 (120 rpm ) 12
h Z RSP , 2 SRR X 25 L2 3R A IR B A
05 S R 23 TR O S8 2% PRI o

B EXT EGCG MRt = A TH 3R A

Cyo xV,-C, xV,

q. = a

o g, Sy W B ST Bk L 2% R R B A i
(mg/g THINE) ,C, .C, 5352 LA R 4G AT Atk
AL (mg/mL) , Vo V735012 JEURHR A B K 1
WEIS B FR (mL) , W R T 25 (g) o

HRAE T 2UTH S48 IR X LS 3R 00 W BT 3 i i %%
8 B 3B 4 DRI
(Cy x V,-C, x V)

C, xV,

x 100%

RHE =
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s C, xV,
MR & = X W x 100%
A _ R,/C,
P R,/C,

Hrp, €, MW B AR YR BE (mg/mL) |V,
FFERARTR (mL) g, R HARY 2 i (mg/g T
Blg) , W AR IE T8 & (g), R, Bl R, 53 51°R
EGCG FHAt JL 55 2 76 4 4 i 1 09 B 25 1 (mg/
g),C, 1 C, 453k EGCG FIE: A JLE 22 W [ 5T 1
W (mg/mlL)

2.3 LX-8 MR EMHIT 4
2.3.1 EFREGHT

ER T, 25 2 B 5k (200,250 300,350 mg/
mL) | LX-8 £ ( ®30 mm x 500 mm, £ {4 F2 245
mL) Jii 1.5 BV/h, A3 s, R I 45 L%
RIS AR AT LB EGCG &, i ek
138
2.3.2 FHAEARMEEME

Fh T, A2 B RN (300 mg/mL) | 1X-8 #,
WHE4 R 0.5 BV/h 1.0 BV/h.1.5 BV/h.2.0
BV/h, A3l W AR U th W, R DU 45 LA |k B, DA
EGCG ¥ FE XTIt 1 W AR FRAE 3l 25 W e ot £k 141, o o
R A B
2.3.3  ZRBLAS B ARARGG AT

PR Z i, 1.5 BV/h By b LX-8 44, 7K
YeJE R 5% 10% 15% 20% .25% 30% .35% .
40% 1) 2 TEES i 4% 600 mL(2.5 BV) L 1.5 BV/h {4
DR PR, K85 28 43 ke J0 VA 4 T S ) e R v 4%
IR GEITESTUCE, USIILERZSTENC
Fist i 5 AV AR 5 T 28, AT 8 e o i A A AR
2.3.4 FEREH %

R 8 2 A DA B, B — 2 AR R I 25 2 B i
W, E LX-8 £ (P40 mm x 600 mm, ®30 mm x 500
mm) , B SE RIS BRI VR . K DES , R AN [ ik
J& CBEDRME 53 0 A TV 4 | 2SR AR B AR
i, BOR[R]BLA3FE fiy HPLC AT He LS 3R vk L
SR AR I
2.4 HP-20 B =k aifk
2,41 ERREWHE

B—sE 7 HP-20 #f s (THE 245 5.0 g) THEE
S, AR EE(C, =10.0.15.0, 20.0.25.0

F130.0 mg/mL) i) LX-8 #1 25% #H 43 (200 mL) , 5
(298,15 K) /Ki 4R 4 h, 53 H7 W B Fs 5 i)
BRSO TR, e AR

2.4.2 FHAERMEHN LT

EIRT, UL LX-8 #25% 2 BEpkidl 4y | HP-20
(P30 mm x 500 mm, F:ARFH A 210 mL) |, 73 4
Ak 0.5.1.0.1.5.2.0 BV/h, 433 i i, A
M4 JLZEZ W B, L) EGCG e B X 3t 1 Vi A R
1 HP-20 A4 Ji5 S 25 W B it 2 8T, i b i 1 % 5
FONI Y=g
2.4.3  SRBLHS B BARARE T

B LX-8 ¥ 25% #H43,1.5 BV/h [ - HP-
20 A, FF W B 58 HE S AR IR T 5% L 10% ( 15%
20% 40% 1) 2T 550 mL(2.5 BV) LA 1.5 BV/
h (T T, B A5 2 430 M R R 4 T S D G
i JLAS RO i, THEA IR, DATTITA o T A
JE KRR
2.4.4 FRiAl&

MGG RE B Ve IR B, LA LX-8 #F 40% 443 I
HP-20 =, -7 80 BE VR MG KN () v B8 2 e O IO VR
Oy dE E2S TRAR BN B LA R
P EE o 3ol AR Dl

3 GRS

3.1 WEBRHIRE TRk

BT 1) 3 S SEURL IV, BB A 43 I e — A sl T L
JLZRZ AR, ASEEUAR [ SR 2 R A 40 s . 2
ARV A X LR LS 25 B 1 W o 7 TR o 38
IR . LX-68 .LX-5B.1X-8 XDA-1 .ADS-21 I PA
XF LS 3R 1 W B 75 o 349 8 T At LA, {0 LX-68
LX-5B XDA-1 F1 ADS-21 %5 JLAS & 1 W i 25 22 51|
AR, HA LR ZE AR AE ADS-21 M4 i I i fige Wi %
1R 35% ~55% 5 PRk, DAL PO FR R g 2 A3 A
K P B LA F AR, 1 PA A LX-8 XJ ik {b
FEEERALIE X LA R B IX 2008, DL LX-8 £
4, FLAF PA B9WE RS . 1X-2000 . ADS-5¢ \HP-20 .
AB-8 .HPD-826 . ADS-7 . ADS-17 %% i fk 3 2% L 2%
ZH ) EGCG F1 ECG H 4 4y 114 16 £ W B 5500
AT Ae i LX-8 A7 LA R W A dlifl, Bk A LX-
2000 , ADS-5¢ . HP20 , AB-8 . HPD-826 . ADS-7 , ADS-
17 Hh g —Fhs LR T ik alifk.
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Fig. 2 Adsorption capacity,adsorption ratio and desorption ratio of catechins on different resins

EGCG X Hofth JLAS K BRI e W B R B fE 18 7 \AB-8 \HP-20 25 HAR I 1 e 1, L HP-20 74 /5 6
LR A B —E X (£ 2) . Hirr, ADS- R, Fo A T8 LX-8 F1 HP-20 #47 /5225256
R 2 EGCG X EfthJL7h JL 2 3= B Ay 1% 3 R Bt (R £

Table 2 Selectivity coefficient of EGCG towards other catechin monomers

Wi ES}CC Xif ECGF}’J Ef}CG Xt ]?GC”[‘KJ ]%CCG Xt ECﬁ’J !EGCG Xt C ﬂ’]

Resin T B DR 2 TP B DA A PRI B A A TP B DR 2
kgeeesuce kecesmee Epeee/uc kgeeesc
LX-68 0.2427 5.9207 1.5729 1.7888
LX-5B 0.2399 4.8577 1.7662 3.2577
LX-8 0.6883 25.7531 21.9064 19. 6437
LX-2000 0.3610 5.4784 2.7120 2.6186
XDA-1 0.3954 4.7872 1.8688 1.8970
ADS-5¢ 0.4509 0.9679 0.3224 0.2949
ADS-21 0.7663 2.2419 2.1585 1.6654
PA 0.7071 25.4661 21.8971 18.6887
HP-20 0.2409 3.7675 1.2494 3.7832
AB-8 0.2718 3.7398 1.3474 3.8047
HPD-826 0.3584 5.9758 1. 4837 4.0728
ADS-7 0.2528 3.6607 1.3839 4.1423
ADS-17 0.4668 2.6011 1.0385 3.1944
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3.2 LX-8 WREHERVIT Ak
3.2.1 EARREM T

Bifi 1R e 3 44 R, PR AR B IR AR DR B Y
EGCG w2 BT i (B 3) . EFEWk
k1 300. 025 mg/mL, # S HE [ (1) EGCG {4 B4 &3k 5
81.889 mg/mL; AkZE1E A AR B, f7 B ok LA
WG, I, R EAEREE A 300 mg/mL,

851

= — 801
751

of EGCG(mg/mL

NN
nNnOWno no

Adsorption amounts

4
180200 220 240 260 280 300 320 340 360
Concentration of tea

polyphenol(mg/mL)

3 AELHRET EGCC £ LX-8 Mg LR BE
Fig. 3 Adsorption amount of EGCG on LX-8 resin column

with different sample concentration

3.2.2 FHERMELGM T

ANTE] 1R 3 T A5 8 1) 8 A T O b 2 an 1R 4
RERGE R 0.5.1.0.1.5 BV/h B} 45 21 19 ik U o5 1
FEARFLS 54 90 .60 ,50 mL, ifij 2.0 BV/h W15 5] ()
15 mL, b A P A T S B R BL R
JIN B/ INBA) T AT A T R AR (S B R VR I
[i] , PRy T 3t Rt s 5 ROk, R AR A A 1.
5 BV/h, FEEAATR 50 mL,
3.2.3  BRFLHRE A ARAR GG F R

AN BE 2 s BE VB0 I 45 4l o T LA 3R i
WIS, 45% 10% 15% Tk 3 v b ) 44 3 g
IR ILE R B2, Z EERILIE LA R I iR
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Fig. 4  Adsorption permeation curve of EGCG on LX-8 resin
column

CO, EFEI T EGCG #JE (mg/mL) ; C, i th ¥ EGCG He i (mg/
mL)

C0,EGCG concentration of the loading sample (mg/mL) ; C, EGCG

concentration of the eluent (mg/mL)

. 25% W) L B sy b EGCG & & fe i, M
65.85% ,f95 J 15. 23% , 4 itk =R FH ¥k i A6 3
10% L3N 6 BV ,25% L BEUEN 6 BV,80% £ [
VEME 4 BV,

0 5 10 1520 25 30 35 40 45

Concentration of ethanol(%)

5 TRIREZESEARASHEILERSE

Fig. 5 Catechins content of ethanol solution step-gradient elution

3.2.4 FhH&
VR IR L BEAT AR L P, 45 B[R] ok B2 LI
Horrs i, Hoh A LR R &8 R BRIV 3,

K3 TRIREZEMERBT&™ R

Table 3 Fraction of ethanol solution step-gradient elution

LX-8 #E)Z2Hr4lif &R 7 b BT e &
LX-8 column chromatography Volume (mlL) Product mass (mg) Product purity Recovery
—R THE 110 27500 49.95% 100%
Kk 2400 - - -
10% <. [ 3600 5860. 7000 30.98% 13.55%
25% £, 3600 12459. 4000 65.82% 61.21%
80% .1 2400 9178.2000 40.55% 27.78%
K L 32 8000. 0000 65.82% 100%
40% 1250 6483.3000 73.06% 89.96%
80% 1000 1220. 6000 54.32% 12.59%
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W BRI Y LX-8 A 28 7K Bk Bk 25 ok W B 4H 43
10% 3R 6 BV nlA% W Btk Ak Be Ak 2 Xy J LS
R T 2K ,25% 1 LB 43 h EGCG iR
H61.21% . WIS T AEER AL IE AR LB XL
REMITE . H 25% LB WAL 5 H AT A7 78 5B 43
R ST — = alifb, % R A5
25% PEMRLH /0 PR 4 LX-8 AFJ2HT, DAt — 25 4 L
) EGCG 4l i, R 40% B 5 BV w4
T b W B Y 28 K 4y EGCG fR e R ok, 77 i
EGCG 4l E15 3] T .

3.3 HP-20 B —eahifl
3.3.1 EAREMGHE

FRAS IR BT 45 S an & 6 o, Bl b R v B 1
HP-20 X} EGCG (1) {1 1 BRI ks 5, W B2 24 20
mg/ mL F 35 1) G R B, 08 B N FE A ., Rt
B LA S 20 mg/mL,

1601

a2

I
S

of EGCG(mg/mlL)

101
001 /

Adsorption amounts

2 4 6 8 10 12 14
Equllibrium concentration

of EGCG(mg/mL)

6 EGCG £ LSA-10 A5 L W% B iR &
Fig. 6 Static isotherm adsorption curves of EGCG on LSA-10
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0(1) /:if///fn% =
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Volume of effluent(ml.)
7 EGCG 7£ HP-20 # B4 L By R Bft it i B 2%
Fig. 7 Adsorption permeation curve of EGCG on HP-20 res-
in column
CO, EFEI T EGCG e (mg/mL) ; C, #ith ¥ F EGCG He i (mg/
ml)
C0,EGCG concentration of the loading sample (mg/mL) ;C, EGCG
concentration of the eluent (mg/mL)
3.3.2 SHARAMEHHL
EGCG 7£ HP-20 R IR - i) Wiz itk s pth £k 4an
7FiR. BRI 0.5.1.0.1.5 BV/h 153y
MR 5 B RERFR A 400,350,300 mL, i 2. 0 BV/h

ffA 200 mL, AL, BEREFEE 1.5 BV/h, I #E 300
mL, B} 1.5 BV,
3.3.3  BRALHRE R ARG H

AR BE BRI A 43 T LZE R & i Al 8,
15% WA o3 EGCG & &, M 85.70% , %
H 35.65% ,5% YA oy EIRL 4, EGCG &Y
H69.73% . FLHE 45 2H 53 EGCG W3, ff 2 Bk i
FREER 5% Vel 3 BV LIBR LB K, 15% Yefii 6 BV
P Y EGCG e T &, >k H 80% il 3 BV
Ve T

—_
=
S

Content(%)
D OB O ®
S 5 5 5

o

0 5 10 1520 25 30 35 40 45
Concentration of ethanol(%)

B8 AEREZCEXHASTILEZZSE
Fig. 8 Catechins content of ethanol solution step-gradient e-

lution

3.3.4 Fadlé
FRVEMLIE L R A RIXT HP-20 B IR HE R, 74 21
Ao LR R & i ISR KRR 4 i,
R4 TRIREZEMERBH&E™ R

Table 4  Fraction of ethanol solution step-gradient elution

W 7 U EGCG & 6 ECG &t
Concentration Product Content Content
of ethanol mass (mg) of EGCG of ECG
15% 3061. 5000 93.16% 0.00%
80% 1250. 2000 30.13% 34.27%
HER 15% 65.61% 0.00%
80% 8.67% 9.86%
A 74.28% 9.86%
& 15% 89.88% 0.00%
80% 11.87% 101.63%

AR 101.75% 101.63%

5% VRN 3 BV ] 208 B A €038 28 1 43
T, 15% W S EEGENG TS R 3 EGCG il B ok,
ST EGCG Al ECG 194 .

Z 5k LX-8 g F1 HP-20 # fs A 2 #7J5, H
EGCG 12 50% [ L i 5ok v 153 EGCG 4 N
93.16% M7 fty , HEWCR K 49.50% . e SCHR™
I8 A SR (72, 08% ) BEAIG, {H SCHR 38
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13 EGCG 7= Sh 4l BE ALy 68. 32% , i Ik T A 5% il
131 EGCG = fhali i, LX-8 H: 2 Mo, HE R FL
600 mL AYHEF2IE LX-8 (& 7K370.74% ) 4 336 g, I
FEARZM (EGCG &1t 50% ) J5k 27. 5 g, BN AR
JIE EGCG iz >k 139.86 mg/g M5 TH 4,

HP-20 #:Z Mt HEARFUN 245 mL (4 F243H
HP-20( &K% 71.37% ) Jy 173 g, FRE— Uk LX-8 £E
JEHTIE 40% 53 4.5 g, AR FARI IR EGCG L #
O 66.32 mg/g RHlETH Y,

P2 DR EGCG 38 m TSk
i 9 7 2 i (20 ~ 50 me/g) , HUER I RN
LB/ KRR R G4 4 Jork B Hon] SCEUE A A
HAFFH A LR OER AR, %1
R A AT 2 A R RN AT S .

3.4 MR

LA A s 15 0, 212 ~ 213 C5 B ETHBE; 49
T3 C,H, 0, ; ESI-MS m/z:457 [ M-H]™,169; £T 4}
JERERE 1693 em™ b 58 W i hy B S i 47 4k sl i ;' H
NMR (CD,0D,500 MHz) §:4.95 (1H,s,H-2),5.52
(1H,s,H-3),2.85 (2H,m,H4a,H4b) ,5.99 (2H,
s,H-6,H-8),6.41 (2H,s,H-2' ,H-6'),6.83 (2H,s,
H-3"",7'"");®C NMR (CD,0D, 125 MHz) §:78.8
(C-2),70.2 (C-3),27.0 (C4),99.7 (C-6),96.8
(C-8),96.2 (C-10),157.4 (C-5,C9),157.9 (C-
7),131.1 (C-1'),107.2 (C2',C-6"),146.9 (C-3',
C-5'),134.0 (C4'),167.9 (C-1'""),121.8 (C-
2),110.5 (C-3"",C7'"),146.5 (C4',C6"),
140.0 (C-5"") . 530k % BE 7= i e R AL
FILEKEK3- B TR (EGCG) .

4 #ip

AWFTEUZRZ By (EGCG i 50% )  J5URE, AR
P LS 2R PR R G5 R RAAE , B HTRCPE AR (IR ) B
PR HEAT BEREIE R A 38 o B ZEM IR LR R A
AR B A T3 A BT 25 R R A6 % DR B, 16 4 X8
WERR DL aiAE 5 >R T HP-20 A4 fIE —kalifh, 2 1X-
8 MIALAEZHT, 1.5 BV/h Sl VEME ,40% LB BEN 5

BV n] 45 # 4l F o 73.06% 1 EGCG 7= 5L, L) 20
mg/mL ¥ & 193% 7= 5 - HP-20 #£,1.5 BV/h ¥R/,
25 5% L FEPE 3 BV, 15% LBk 6 BV ,80% LB 3
BV J5, Al i1 4l B R 93. 16% , KR K 49. 50% [
EGCG 7= % T2 ¥ B B IR A EGCG g
1 T SCHR TP R IE B 1 2, (R FH S/ /K B 711
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