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Separation and Purification of Epigallocatechin Gallate by Silica Gel Column Chromatography
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Abstract: Objective

chromatography was adopted. Catechin enrichment was extracted and concentrated by chloroform and ethyl acetate. The effects of

To optimize the separation and purification of epigallocatechin gallate (EGCG). Methods Silica gel column
elution conditions (eluent type,volume fraction,pH and flow rate) and sample amount on the separation and purification of EGCG
were investigated. High — purity EGCG fractions were collected, and catechin monomers were detected by the high — performance
liquid chromatography (HPLC) method. Results The optimal elution conditions were as follows: the catechin enrichment amount

was 0.4 g,80% ethanol was as the eluent, the sample was eluted at pH 4.0 and flow rate of 3 mL / min. Under the above

conditions, the yield of EGCG was 81.79%,and its purity was 91. 14%. Conclusion The silica gel column chromatography method

is convenient,fast and effective,which can separate the high — purity EGCG economically.

Key words:epigallocatechin gallate;silica gel column chromatography ;separation;purification;yield ; purity
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BT125D B H1 43 B KV (Mg R ) — 60 24085 < I
> A BRI E]) s DZF - 6050 B E 25 446 (LAY
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RN ) ) 5 #E 2 M7 kRS (100 ~200 H , F &L T
J7) s KQ500DE #1875 I 5 e AIL (B L i 7 e A B
NP

1.2 iR%

LRI (F B R Z = 3L ) ;
JLAS Z RS (152 20100107, & > 95%) \EGCG
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2.1.1 fBit&tt

{43 4 : Pronaos Cg#+ (250 mm X 4.6 mm, 5 pm) ;
TENHH: AR ONE - KETR - 7K(9:1.5:89.5,V/VIV),
BHINE - kiR - /K(80:1.5:18.5,V/ VI V), BhEE
YE MG (0~ 10 min B} 100%A, 10 ~ 25 min I} 100%A —
70%A , 25 ~ 36 min i} 70%A , 36 ~ 50 min Bf 70%A —
100%A ) ; i : 1. 0 mL / min; K 3 - 280 nm; #1&
35 Cs; AR 10 pL),

2.1.2 EERTIAEREA
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2.2 IES8M
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B TR/ LS R EEY T EGCG B fit x 100%; EGCG
4l (%) = EGCG Mg AR / ST A x 100% 1o

F1 NEEBFSBAULROEIE(%,n = 3)

Tab.1 Effect of different eluents on the separation and purification

(%,n=3)

TRAF 50%3RTI%  50% AEA 50% LB LB 50% LB
EGCG %% 70. 65 79. 67 80. 86 85.63
EGCG /%% 61.42 70.73 72.92 76. 35
RSD 1.52 1.84 2.01 1.51

CTEARBUT B HAB SR IS ANAE , B LA [
TRFRITEUR X EGCG 73 B 4l AL SR A 52 o 25 2R DL JE K
CTEROR B AH 80% LBERUR S ZBEAHA Y, T4
Tr PR R 5 1L $E 80% LI WU IR 2.

R2 ZEERSENSBAEULRHZNE(%,n =3)
Tab.2 Effect of ethanol volume fraction on the separation and

purification (% ,n = 3)

Eipos 20% 40% 60% 80% FK LB
EGCG#E  79.51 83.39 87.05 90. 86 91. 14
EGCG 7 % 67.38 72.89 71.21 80.72 81.06
RSD 1.14 2.73 2.18 1.39 1.53

VB pH: FAL A& PR RS, % 28 27 R [
pHOGH EGCG 43 85 4 A8 R A i 45 S Bre f pH A 4. 0,
I3,

R3S pHX 9 B AR (%, n =3)

Tab.3 Effect of eluent pH on the separation and purification

(%,n=3)

Eipod pH2.0 pH3.0 pH4.0 pHO6.0 pHE. 0
EGCG 45 81. 14 87.06 89.58 83. 15 79.53
EGCG ## % 70.75 78. 19 79. 84 72.28 68.02
RSD 2.81 1.94 2.04 3.25 1.87

VM I - oA SR PR AN B 2T AR TR
FR) 3 3 X EGCG 43 8 4l AL B30T Y 52 i o &5 51 24 3k o
3.0 mL / min B, EGCG [ 40 & A R 555w, H A B i
)50 TR K 4,
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EGCG 7 & aifb s R 52 25 3 R R 0.4 g B
EGCG A4 M AR 8550 PR IL S 6
R4 EBEFIFRENS BN RAEIN(%,n=3)

Tab. 4 Effect of eluent flow rate on the separation and purification

(%,n=3)
fiii LOmL/min - 2.0mL/min -~ 3.0mL/mn 4.0mL/min~ 5.0mL/min 6.0 mL/min
BGCC4E §0.47 87.71 90.21 89.87 87.45 80. 64
EGCG /4 70.61 76.39 81.56 81.36 79.05 70.07
RSD 1.82 1.56 2.3 1.32 3.08 0.9

®5 EHENSBAUZRNZNE(%,n =3)

Tab.5 Effect of sample amount on the separation and purification

(%,n =3)

i 0.1g 0.2g 0.4g 0.8g 1.0g
EGCG 4. & 84.54 90. 23 91.16 89.12 86.27
EGCG# % 77.06 81.81 81.34 80. 67 78. 31
RSD 1.49 3.27 0.78 1.57 2.50

2.3 RULEHET EGCGC B4R

BULAKZEEEY 0. 4 ¢ WEHRE, HIE & O BR
fift, ZeRE AR )2 M B 4liAl, L 80% L (R I pH =
4.0) Ve, 7 H R 3 mL / min, YRCHE VB, 4 Yk T T
BE e i )5, K E 25, 4% 2. 1. 1 T0UT (3% 4514 )
FE LD O R (W) 25 5 R s W i, 78
550k TR T V€ 3 AR ) A% B s ) Ak A A O € 3 i SR
FH b ol 28 12k 0k 47 @ B F A, P A3 EGCG 4l JE N
91. 14% 45441 81. 79%.
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1. Epigallocatechin gallate
A. Reference solution B. Test solution

Fig.1 HPLC chromatograms

3 g
3.1 HBEFRERE

H AT, 2B il 4 LA R PR e Oy ik B2 s
Pl HPLC #6120 HSCCC 3030 W43 B vk 0414 iy
TR L 2% 28 28 SR ) Ak 2 5+ Tk SRR AR T , 225
) i 4 B ) LS B AR EGCG, SR — I b2 B
A 7 T AR ME S0 L PR 11 43 B9 BAE TSR FH B4 43 B8
A TR i A B AR 2 W A A L 6 AT gk —
g alifh .

X ARSI LB Ry SRR, P i ok v ) 4K Bk
SRR 22 WAL, BTS2 1 P R R A0 5 5 2 16 R
HPLC 00 2 4 i N 554 5t EGCG \EGC /Y & &,
S8 5L R B IN 2H 43 1) e e T AR S R R AT
X407 R B ROR R AORORH 6 3% (RP — HPLC) 528
BN T2 AR EEILEREABOND 4
EGC, EGCG, ECG By ~F 4 [a] Wit & 43 5] K 98. 80%,
97.83%,99. 38% . T 45 PR HSCCC ¥E X 4 A5k 2
B PEAT 0 B 3 3 X SR A AGHA 1 or B AR ORI 2
T 5 770 22 G0 09 0 0k, #E ST T 0 B ek AN Ak 2E L 1Y
HSCCC 2, 43 B85 EGC, EGCG , ECG B b4 4 4t
BEAR 3R 97. 2% ,98. 8% ,99. 2% M\ [E P A A 1Y SCRik
I8 ML R, 25 2 By 43 B8 Sl AL ARATY A AR B
FIAE UL B TR 229 o A W P A0 AR AR AR T, 3 R
BUR R AAUA 2k 2, il S H Y i, 2R £, 14
B BN Al 2% 22 W i R A MLIA R A T
Kl , 2 1 A5 Y , AN FF A e b 24 B &  HPLC 75
il LA ZE o BACR & , A T e, SRSl i L 7E
T EGCG IR 258 MERE MR AR T, 77 Sl B E 1 K s 4
58 o AHIZ T R B A T K B /N AR 7 AR B
MELA Tl ARAET CHSCCC B T 23 LSS R R 1 /0 8,
R RREAEAE A = WA 5, — IR A A R, il B /s

ARl s, Ml LSS B T Al IR A 7 T AR e A AL 2
Brom vk BAT BRAE TR ks 22 B OO0 AR, A5 PR 47
) #r il A

3.2 REEEMRWL

EGCG J& & b BEA W) I, M e im0 Mo 750 A i 2
A, X EGCG 14325 AL R S 52 i i BH S, {H 4 A P
IR A 45 T RE B A BRI, ok s sl
ARG 5T AN RN PE B, B 28 2 ) T T AR e
B ABLAS [ AR B AR B0 2B S S B R SR AT A7 7 B 2 5
Mg l18), 2R 2 SR FH 80% £ 15 i T IL 2R 2 Sk |
AR FH A 5 55 5 B 118 TR R 52 2 DA D10 - 200 it 2%
22T WM A pH . 24 pH My 2. 085 3. 0B, EGCG 1y 46 Ji&
FR R IHE pH o 4. O BFREAIG , X AT BB 2 i T8 B 3k &
SO T AR SO PEE T R I T EGCG &
N, K EGCG 43 85 4l b SR 37 R Bl 3 52 358K 5
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4 pH > 4. 01 EGCG A4l B AT A 2 B i B 3, X
A RE = R O L2 SR AE R B SR T AN ERE L B Bk
AL, B EGCG & 2 A2 25 v 3 550 o 3 >
3.0 mL/ min i, EGCG 4l B KA B, HLUE LR i
FEREA, (Al 4 1S 5 S PE BRI # < 3.0 mL / min i,
EGCG AL Al BE AT R HAR , Hop B[] o X
TR S ORI TR A ] e B AR M 2 46 23 C L 1 0 B AR
RAZFE 5 U A AR N Bl 1) R S e AR R (R
ROR AR 22122230 R 25 3R W, 2 0 5] I
3.0 mL/ min i , EGCG I3 KAT R34 g fie ey o - 1 I
A4 mL/ min B, 250 B K AR 5535 34 3 mL / min B
FEAAHY BB A R, i i K 2R 5 5 181k
FERGHCN 3. 0 mL/ min AR S5 1F B A 5 2
B, th TP AR (I R EEINE
i EGCG S FE AT T s EAE i K, Ak A e B
L, EGCG AL KAT AR i F A% A ANFIELR S L —ik
AR 0. 4 ¢ M
LA CR CERABUE LR R EEY 2
RE AT R BT — 20 3 By AL T A5 31 & 46 1Y EGCG B
TR 38 i A EGCG REAE E M 43 B i Ak A b iy
ZHOAT B BRE T ZSEON LR R EEY R
0. 4 g, PRI £ B AR BN K 80% , pH 4 4. 0,
WIE A 3 mL/ min 75 EIRAF T 23 AR EI ) EGCG 4
HPLC A, HAERE i 90% , 15355 1t 80%
3.3 FEEM
Bk AL JE AT ik HAT 7l PR AR 7 e I L a4k
O B R AE O A, AT B A R Ay el
EGCG BRI 5> o
S 3k
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