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Abstract

For the utilizing of tannins in the functional foods and natural inhibitor against browning reaction by tyro-
sinase in foods, inhibition effect against tyrosinase of tannins from Korean green tea was determined. Acetone
extract from Korean green tea showed inhibition effect against tyrosinase. The gallocatechin compounds show-
ed higher inhibition effect than the catechin compounds. In terms of stereo isomers, (-)-epicatechin com-
pounds had higher inhibition effect than the (+)-catechin compounds. The monomer had higher inhibition ef-

fect than the dimer.
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Liphophilic-Sephadex LH-20 column (7x 100 cm)7}
MCI-gel CHP 20P column (3X 50 cm)&- ¢]-83} x
Z A 8E column¥H2] 1207}8F 5918l normal
phase type 241 EtOHE 100%— 0%7}A] % reverse
phase type2 2 MeOHE 0% — 100%7}%| gradient2
columns] 56} %318] $o4E Fig. 13} o] &l
6 717 o3 Wde Rl ¥eE Bdd
IR (PERKIN-ELMER IR-1330, U.S.A)2 KBr A A
22, 'HNMR (BRUKER AM-300, Japan}& TMS
[Tetramethylsilane; (CH,)Si]5 7|5 A& slo] 24
47 CDCL+DMSO-DaD,0S o] &3] 24 3jgle
=, MS (JEOL JMX-DX 300, Japan)y= negative ion
FAB-Mass systemell 2]l #2leS S33kch ¥4
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A: Fraction Iol|4] ¥#2]% 71 o2 F-Ae] AAFHA] A

mp; 172~175°C, [0]3%; +9.4° (C=1.0, acetone)

IR V... cm'; 3440 (OH), 1620 (arom, C=C)

FAB-MS my/z; 289[M-H], C;sH..Qs; C=62.06%, H=

4.86%, 0=33.70%

'H-NMR §; 2.55 (1 H, dd, J=16, 8 Hz, 4-H), 2.91 (1

H, dd, J=16, 6 Hz, 4-H), 4.01 (1 H, s, 3-H), 4.59 (1

H, d, J=8 Hz, 2-H), 5.95, 6.04 (each 1 H, d, J=2,

6 Hz, 8-H), 6.75~6.94 (3 H, m, B-ring H)

B: Fraction 13} Il 4] 2|3} o n] T34 (H,0)
mp; 266~269°C, [0]3’;-190.20° (C=1.0, acetone)

IR V.., cm”; 3440 (OH), 1660 (COO), 1610 (C=C)
FAB-MS m/z; 441 [M-HJ, C:H;sO\; C=58.63%, H=
4.17%, 0=37.20%

‘H-NMR §; 2.88 (1 H, dd, J=18, 3 Hz, 4-H), 3.10 (1
H, dd, J=18, 4 Hz, 4-H), 499 (1 H, brs, 3-H), 5.47 (1
H, s, 2-H), 5.96, 6.03 (each 1 H, d, J=2 Hz, 6,8-H),
6.75~7.03 (3 H, B-ring H), 6.98 (2 H, s, G-H)

C: Fraction IIol|A] 2] s}gd.on] T4 3413 (H,0)
mp; 224~227°C, []3%-183.7° (C=1.0, acetone)

IR V.., cm™; 3360 (OH), 1693 (COO), 1600 (arom,
C=0)

FAB-MS m/z; 457[M-HJ, CxHuO:;; C=57.94%, H=
3.73%, 0=38.33%

'H-NMR §; 2.90 (1 H, dd, J=18, 3 Hz, 4-H), 3.10 (1
H, dd, J=18, 4 Hz, 4-H), 4.93 (1 H, brs, 3-H), 543
(1 H, s, 2-H), 5.94, 6.01 (each 1 H, d, 6,8-H), 6.54
(H, s, 2,6-H), 6.98 (2 H, s, G-H)

D: Fraction Il 4] #-2]3}¢] o] T34 (H,0)

mp; 186~189°C, [0]3%+2.4° (C=1.0, acetone)
FAB-MS m/z; 305[M-H] , C;;H..O,; C=59.22%, H=
4.88%, 0=35.90%
'H-NMR §; 2.56 (1 H, dd, J=16, 8 Hz, 4-H), 2.75 (1
H, dd, J=16, 6 Hz, 4-H), 4.13 (1 H, s, 3-H), 4.74 (1
H, d, J=6 Hz, 2-H), 5.86, 5.99 (each 1 H, d, J=2 Hz,
6,8-H), 6.52 (2 H, 5, 2,6-H)

E: Fraction Il A 2] 3}%] 20 F43]418 (H,0)

mp; 217~219°C, [@]3’; -46.8° (C=1.0, acetone)
FAB-MS m/z; 305[M-HJ, C:sH.O5; C=56.92%, H=
5.14%, 0=37.94%
'H-NMR §; 2.56 (1 H, dd, J=16, 3 Hz, 4-H), 2.70 (1
H, dd, J=16, 4 Hz, 4-H), 4.12 (1 H, s, 3-H), 4.73 (1
H, brs, 2-H), 5.87, 5.98 (each 1 H, d, J=2 Hz, 6, 8-
H), 651 2 H, s, 2,6 H)

F: Fraction IV2 F-g]5¢] i 844 9] 243 Bt

[a]3Y; -216.1° (C=0.98, acetone)

IR Va cm?; 1710 (COO), 1600 (C=C)

FAB-MS m/z; 729[M-H], C;;H300,; C=61.74%, H=
4.21%, 0=34.05%

'H-NMR §; 2.55~2.57 (2 H, m, 4-H), 3.25~3.76 (2
H, m, 3,3-H), 4.55 (1 H, brs, 4-H), 4.98~5.00 (2 H,
m, 2,2'-H), 6.24~6.48 (3 H in total, m, A,A'"-ring H),
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Fig. 1. A procedure for isolation of tannins from Korean green tea.

6.88~7.30 (6 H in total, m, B,B"-ring H), 7.63 (2 H
in total, each s, G-H)Z Z3# o] (+)-catechin, (-)-
epicatechin-3-O-gallate, (-)-epigallocatechine-3-O-gal-
late, (+)-gallocatechin, (-)-epigallocatechin, procyani-
din B-3-3-O-gallate & 53 3} £},

&4 Mol o}

Tyrosinase A1 84 5242 Yagi 572 Wil &
sled &3}t &, w575 1/15 M sodium phos-
phate buffer (pH 6.8) 1 mL, 10 pM DOPA 0.5 mL,
180 unit tyrosinase 0.5 mL2} €hdg-o 1.0 mLE &%
33, diEzvole B Al $558 1.0 mL 3718}
of 25°CellA] 1087k uh-g-A1 7] wk-g-o Fofl AR
DOPAchromeS &2 % 475 nmellA 3 3}e] o} A
232 A& 73kt

xﬁﬂ%(%):l—-‘g—;%x 100

a3 g

=Xt &9 AN £l

Zxlol|A] & ¥39 acetone 2 E-L FAAR3}
o 1mL % 1~2 mg 22 7|3} tyrosinase 3} &2}
2 A9 2 A3} Table 19149} 7Fe] 1 mgoilA] 38.64%,
2 mgollA] 53.03%2) A& EHE Jehlgich
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Table 1. Effect of acetone extract from Korean green
tea on tyrosinase activity

Concentration Absorbance Inhibition
(mg/mL) (475 nm) (%)
Control 0.132 -

1.0 0.081 38.64
2.0 0.062 53.03

Table 2. Effect of (-)-epicatechin-3-O-gallate from
Korean green tea on tyrosinase activity

Concentration Absorbance Inhibition
(ng/mL) (475 nm) (%)
Control 0.128 -
10 0.126 1.56
50 0.107 16.41
100 0.099 22.66

(+)-Catechinol] 2]} tyrosinase #J&l|: -3} Z 5 #
A ¥ (+)-catechinS 7t FEHZE AH7}slo] tyrosinase
o} Ao vl dE AL AR LG AA
£ 2397 ko

(-)-Epicatechin-3-O-gallateo]] 2|3} tyrosinase #]sH:
(-)-Epicatechin-3-O-gallate & 10-100 ug x =2 His}4)
719 Me|¥F A7} Table 200419} o] A Fxof|A
3] 2 BAA &= AR A] edskem 100 pgell A qt
2266% A =2) A& vhepieict.

(-)-Epigallocatechin-3-O-gallateol] €]} tyrosinase #]
#)]: (-)-Epigallocatechin-3-O-gallate 5 10~100 pg 5=
W 9)ellA] A e)3le] tyrosinase A s} &35 T A}
Table 30il4]9} 3te] 10 pg H7}b w78 oF 18%2 A
&g vhehdlz] Alzbsled 100 pgel F=ellA 50%
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Table 3. Effect of (-)-epigallocatechin-3-O-gallate from
Korean green tea on tyrosinase activity

Table 5. Effect of (-)-epigallocatechin
green tea on tyrosinase activity

from Korean

Concentration Absorbance Inhibition Concentration Absorbance Inhibition
(ng/mL) (475 nm) %) (ug/mL) (475 nm) ®)
Control 0.128 - Control 0.128 -—-

10 0.105 17.97 10 0.108 15.63
50 0.076 40.63 50 0.080 37.50
100 0.065 49.22 100 0.063 50.78

Table 4. Effect of (+)-gallocatechin from Korean green
tea on tyrosinase activity

Table 6. Effect of procyanidin B-3-3-O-gallate from
Korean green tea on tyrosinase activity

Concentration Absorbance Inhibition Concentration Absorbance Inhibition
(ng/mL) (475 nm) (%) (ug/mL) (475 nm) (%)
Control 0.128 - Control 0.128 -

10 0.110 14.06 16 0.111 13.28
50 0.082 35.94 50 0.107 16.41
100 0.081 36.72 100 0.087 32.03

e AL E thehisic.

(+)-Gallocatechinol] 9]¢t tyrosinase Z|3H: (+)-Gal-
locatechin&- 7+ =X 2 #]2]s}e] tyrosinase 3HE
A& A E 23 Table 40|29} 7o) 10 ug 7 }aj ¥
E| 14.06%2] A3 &3-F vielr] Alabsted 100 pg
oA #a1 36.72%2] A 8| A5 vieby o} A &
= ¥ A eyl

(-)-Epigallocatechinel] 2J3t tyrosinase #{3}j: (-)-Epi-
gallocatechin-g&- z+ 2= 2 #2]3}4] tyrosinase ¥4
& At B 73} Table 5ol 2} 7Fo] tyrosinase #] sl &
AL 50 ug A7HAlell A 2] 40%el 717k A EAE
vetdigl e, 100 pg H7HA oF 51%S] M a2
vy A 2hgo] 243k 7l o2 e qic).

Procyanidin B-3-3-O-gallateol] 2]&} tyrosinase #]}:
Procyanidin B-3-3-O-gallate & 7} F=H=Z 2|3 4
3} Table 6ol 4o} 7Ho] 10 ug H7HA 13.28%2] 13
2 5ot MRS Aane Frkste] 100
pg A7 32.03%74A] A Aot Abgdhed ot A
sl avbes =27 @otrh

Bt xEtof| oI5t A5 F 1}

A o] vad ¥& EAES MR 5% 2%
8le] tyrosinase A S| IS A B A3} 50 pgoll A=
AsEH AL glden 100 pg AHIRAlA
epigallocatechin-3-O-gallate$} epigallocatechin®] &3}
£33} epigallocatechin-3-O-gallate, epigallocatechin}
gallocatechin®} E3}EellA £ Asave= ggoy
oF 10% 7h7he AslEzte] Aol WA
(Table 7).

Table 7. Effect of mixed tannins” from Korean green
tea on tyrosinase activity

Compound Concentration Absorbance Inhibition

(1) (ug/mL) (475 nm) (%)
Control - 0.124 -—--

AB 50 0.084 32.26

100 0.072 41.94

AC 50 0.085 31.45

100 0.054 56.45

BC 50 0.095 23.39

100 0.063 49.19

ABC 50 0.094 24.19

100 0.052 58.07

YA: (-)-Epigallocatechin-3-O-gallate, B: (+)-Gallocatechin, C:
(-)-Epigallocatechin.
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chinfpell 4] BAEA AaaAfo] o2 dAslgict. o]
2§ WA dimer ©]4Fe] tanninFr} ZHE &0 A
S| 37} monomer et ok AT B0 B
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dimero] 4] 2 monomere] A AEIHT} A L}
el} o]EAo] catechin-3-O-gallate®} catechin 5 ca-
techinfe] FAET TS ] BEo Fas
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