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A green tea used in this experiment was cultivated at Bosung (Chonnam) and purchased from a domestic market. The
extract at 50°C water from the powder of green tea was partitioned with chloroform and ethyl acetate. The resulting solution
was further purified with a chromatographic column (4.6x250 mm, 15 um, Lichrospher 100RP-18). Finally separation was
achieved on a u-Bondapak Cis (3.9%x300 mm, 10 uzm) column. The elution order of the catechin compounds contained in
the green tea was EGC(Epigallocatechin), C(catechin), EC(Epicatechin), EGCG(Epigallocatechin Gallate) and ECG(Epicatechin
Gallate). From the experimental results the mobile phase for isolating EGCG from the extract consisted of 0.1% acetic acid in
water/acetonitrile, 87/13 %(v/v). The flow rate of mobile phase was 1.0 m{/min, and UV wavelength was fixed at 280 nm.
121.3 mg of EGCG, higher than 98% of purity, was obtained from 5 g of dry green tea.
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o EGCGE ISAE Q7 o] &=e HER EXT 254), H|
EfRl CEO} 100v] ] &%o] Yok £, EGCGE AAA X
FHe 7NA 43, ele] PALE Fole T4 WHIZ o
A9A © Be B9 U4l 93 gen), Had b3
NEUe 22A Zolgolsh Ads Holgo] 3
Z9] EGCGel= 313hgo] ¢AE A4 Hagh a9 £y
AR FAEE FRAvke AHE 453 =3k Pt HAY
S AFoE gtk webx EGCGE tE 7] E}i}s
2 =2t 5o gk d7uigo] o s &dd] APHT gl
Goto & =X}E acetonitrile-water(1:1, vv)2 &3} Develos11
ODS-HG columnof water-acetonitrile-85% phosphoric acid(95.45 : 4.5
1 0.05, v/v), water-acetonitrile-85% phosphoric acid(49.95 : 50.0 :
0.05, V)& ©]F% Z7jA HPLCE o] &3t £4315a(®),
Okushic 5& Capcell-pak C-18 AG columng Ap-£3}¢
acetonitrile-ethyl acetate-0.05% phosphoric acid aqeuous solution(12 : 2
2 86)9] ©153NAM £4E SA9), Bromer F-& Cis columne]
acetonitrile-acetate, acetonitrile-ascorbate, methanol-acetate?] ©]%
Fo g =&, ALRAL, F3 FiEHA Sl A SEES
THEL FEAATHI0). FHME 80T E+4E 538 F
£3}e] FE3)ar ethyl acetateZ EHj3E & Cosmosil 5Cig col-
umn©]| 20% methanol#} 80% acetonitrile-d- 22} o] A2 HPLCE
AL, SAE 85TE FANAAN FR&A F253,
Lichrosorb RP-18 columnof 25% THF-1% phosphateE o]%A4}o.
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Feldke AMgElglen, ZFAE EZY  (f)-CatechinC), (-
Epicatechin(EC), (-)-Epigallocatechin Gallate(EGCG), (-)-Epigallocatechin
(EGC), (-)-Epicatechin Gallate(ECG)< Janssen Chimica®} SIGMA ol A]
T84T, o)A o®E= I T. BakerAl2] methanol, acetonitrile
I 220 ZH53 FHSFE 74 HBE(Division of Millipore,
Waters) 9t E{(FH-0.5 xm)E ]3] gt o & Fofl AR
s,

Ao ALEE 2709 WatersAl HPLCS] Al2®] FA4L Z7)
&3 )l B E(multisolvent delivery system): 600E, 616°]
1, detector= 486 UV-visible tunable wavelength absorbance, 2486
Dual A absorbance detectoro]i, FYU7le UK FY71(2 mL
sample loop), Rheodyne $171(2 mL sample loop)E AME-3}81L,
Holg] ##& A]l2El(data acquisition system)- CHROMATE(ver.
3.0, Interface Eng)$} Millennium® (Waters)E AMg-8}4ith £ A
HolA] semi-preparative HPLC= =7]7} 15 pm¢l Lichrospher
100RP-18 ZdEMerck Co.)2 column(4.6 X250 mm)o] AHA
A Fdste AE3tdm, 44 HPLCE 1 -Bondapak column
(3.9%300 mm, 10 xm, Waters Co.)S AM23I4Th 5 $ A&
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s BAAA 19979 A UEH9~10%9) =35
gl «53 £ 150 mE 91 2PLE, kR, A
WEE FAA wubrloA wilsld F£& Nk FE0 £
W F2de Q4R 108 B2t 4000 pmo 2 AHET
3 &, ozsle) A4 WG ALt 60T oldtellA 5%

2 AAE7) 93] chloroforme ©)&
o LBV E BHIE & B35S O ethyl acetateS o]&
gl LU%VV)E EulEtch

AA = semi-preparative HPLCE 0| -23}9 1, columng =717}
15 pmQl Lichrospher 100RP-18 ZHE©°] JYZ column(4.6X
250 mm)& AHEECh A7 FEELS WS fAR derE
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Figure 1. Extraction procedure from green tea.
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Table 1. Amount of EGCG with operating conditions.

Operating peak area{containing
 Agitation rate temperature EGCG, pV - sec)
: 300 rpm 30C 58,139,650

Dipping time 50C 87,102,022
: 4 hour 70C 46,452,004
90T 37,277,074
Agitation peak area(containing
Operating rate EGCG, ¢V - sec)
temperature
. 50 100 rpm 74,261,006
300 rpm 87,102,022
Dipping time
- 4 hour 500 rpm 77,321,113
700 rpm 73,092,168
NIy peak area(containing
D
Operating pping time EGCG, uV - sec)
temperature 2 hour 80,476,529
1 50C
4 hour 87,102,022
Agitation rate 6 hour 78,430,650
: 300 rpm
8 hour 69,869,236
04l
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Figure 2. Chromatogram of extract of green tea. (Cig prep. column,
waterfacetonitrilefmethanol/acetic acid=862/130/15/5 vol., inj. vol.=10 x£)
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Figure 3. Chromatogram of water-phase in the partition step.(Cis prep.
column, water/acetonitrile/methanol/acetic acid=862/130/15/5 vol., inj. vol.=10
ul)
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Figure 4. Chromatogram of ethyl acetate-phase in the partition step. (Cis
prep. column, watet/acetonitrile/methanolfacetic acid=862/130/15/5 vol., inj.
vol.=10 u?)

300 pmOE 447+ B AFeAL o s HEE A
wol %23 & %, 1 BHE Table o] JePATt. Figure
28 43 3% 2A0M9 5A5EFES 94 9A A=RvtED
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acetic acid, 862/130/15/5(vol.y& ©]-8&-3}9{tk13). Figure 204 H A
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10-'-~23-r77}7<] of 24 EH EAsle A& & + Atk
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Table 2. (+)Catechin and EGCG+EC in the partition step with solvents.

(+)Catechin EGCG+EC
(mV - sec) (mV - sec)
methylene y «
methylene chlorideZ
chloride N
water5- 3400 18708
ethyl 857 19429
ethyl acetate | Aacctates
water% 2192 1319
hexaneZ X X
hexane -
water= 3879 14311
‘:hy; 299 3885
ethyl ether ethers
waterZ 4703 19385
chloroform% X X
chloroform water% 3320 19269
(waterZ)— ethyl
y
ethyl acetate acetate > 1506 19332
water= 2635 2512

X : not detected

FE 7MY e 23y gl Frhshd IR 23
Bag Azko] ZojA|A HTK1S).

2 drdXe saFd el sgEo] EE EAs
g

=2

WEd AN HYE BFAZE EHAM A olEA
4% AR 939 Wal) B 2Yld H49 BGCG ¥
228 ARG P A4 avEIAINE )54
o2 ZAAS(polarity index)7} £& AL ALESIA Hw, o)
Ao} A+= water, acetonitrile, methanol, acetic acidE &g}t
Bl g WA 7|EA ARSI T, SAAFE 244 102, 58,
5.10]tH16). ©olEAte] ZALS  waterfacetonitrile/ acetic acid,
water/methanolfacetic acid, water/acetonitrile/ methanol/acetic acid,
waterfacetonitrile/methanol, 0.1% acetic acidE® X33t water/
methanol, 0.1% acetic acid® ¥ 33} waterfacetonitrile TO.2
AN APE 3t o]Fade Feleh 240 FYxs
Azt m2E JFE Table 3o Jepfilth ol54e 4oz
acetic acidE )93+ water/ acetonitrile/methanol®) 34 #AS ARE
A& well= ECEGCGY #2%rt 15Th Aotk webA, Yeo
Sl (137 o]  acetic acidE 7S 4AEAQA
water/acetonitrile/methanol/ acetic acid=862/130/20/5(vol.)E A}-&
st} EC/EGCGY #2&/t AA =ik ECEGCGY &
Zo A 9FE WXE acetic acid®] FFHS HIIATHA 3
ABA Y olFAe AMRste EYRE HIwEIY, acetic acide
ZAd BARY) £2F H7lslddr Ewrt sk Table 3
Mg dgAn FoM EgAe 2AE ud F3 o)F
28] 2AL 0.1% acetic acidE X3l waterfacetonitrile, 87/
13%(v/v)°o] 912, Figure SME ZZulEOR S HoFa §)
t}. 7187 B¥EL EGC, (HC, EC, EGCG, ECGELE 43
ook AddAxg de H3FH FAL chromatographic col-
umn(4.6 X250 mm, 15 xm, Lichrospher 100RP-18)¢] A &4}

o W N
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Figure 5. Analytical separation of Catechin compounds.( x-Bondapak
column, 0.1% acetic acid in waterfacetonitrile=87/13 %(v/v), inj. vol.=10 u{)

Table 3. Effect of type and composition of mobile phase on resolution.

Retention time

Mobile phase(%(v/v)) (min.)
EC | EGCG | EC/EGCG

Resolution

water/acetonitrile/methanol=
85/10/5

water/acetonitrile/methanol=
85/13/2
water/acetonitrile/methanol=
85/7/8
water/acetonitrile/methanol=
85/8/7
water/acetonitrile/methanol/
acetic acid=862/130/20/5

0.05% acetic acid in water/
acetonitrile=90/10

15.33 2022 0.78

14.40 24.83 0.47

33.53 50.68 0.65

2720 48.00 0.55

17.80 20.08 1.20

30.69 37.99 1.59

0.05% acetic acid in water/

acetonitrle=88/12 1887 | 2280 | 134

0.1% acetic acid in water/

acetonitrile=90/10 2777 | 3349 150

0.1% acetic acid in water/

acetonitrile=88/12 1739 2094 1 103

0.1% acetic acid in water/

acetonitrile=87/13 14.50 16.83 1.24

0.2% acetic acid in water/
acetonitrile=90/10

0.2% acetic acid in water/
acetonitrile=88/12

28.19 33.89 1.28

18.61 22.07 1.24

1-Bondapak colum®] 28] F7gol| ]88ttt

77 SgEo] M2 4P E FHAdY FUS 2]
AMEe Bt ugke BAS Axse Aol Fasdit )
FTAL AR FEEL U5 ©EE FolX FF3] AdA
Sephadex LH-20 columno]i} semi-preparative HPLCE ©]-8-3}]
AAE 3= FFo) BAsit17, 18). Figure 6& BWjER L 7
2 A 82 semi-preparative HPLCZ EGCGE 53317 98 &
At 2o A7 ol54n A4 FUF 15 W BAY 23l
t}. o)33t 2ASF EGCG7E Bol E35 o] I sample #1(14
B~228)S ¥F¥Y A2 FE7A FFHAIF S, Figure 7
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Figure 6. Preparative separation of EGCG in ethyl acetate-phase. (Cis
prep. column, 0.1% acetic acid in water/acetonitrile=87/13 %(v/v), inj.
vol.=15 4f)
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Figure 7. Isolation of EGCG from Green tea by u-Bondapak column.
(0.1% acetic acid in waterfacetonitrile=87/13 %(v/v), inj. vol.=20 f)
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Figure 8. Increase in the injection volume of sample by y-Bondapak
column. (0.1% acetic acid in water/acetonitrile=87/13 %(v/v))
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