5

o & 8 A

Kor. J. Pharmacogn.

o

% Askel whgo] Eglel Yofukel o] Yol

31(2) : 185 ~ 189 (2000)

il - Olsl - ERE - ozl

Ak ARy st S8 EETLY, (eg e

Constituents of Antioxidative Activity and Free Radical
Scavenging Effect from Galla Rhois (Rhus javanica Linne)

Bae Cheon Cha,* Sung Bae Lee, Tae Jin Rhim and Kwang Hoe Lee'

Division of Applied Animal Sciences, ' Division of Applied Plant Sciences,
Sangji University, Wonju 220-702, Korea

Abstract — This study was carried out to investigate the structure of antioxidative constituents
and the free radical scavenging effect of the main ingredients from Galla Rhois(Rhus javanica
Linne). Antioxidative activities of #-hexane, EtOAc and BuOH extracts of Galla Rhois were similar
or even higher than that of natural (tocopherol) or synthetic antioxidant (BHA). It is suggested that
major fractions for the antioxidative activity of Galla Rhois were the n-hexane, EtOAc and BuOH
extract compartments. In the subsequently experiment, one active compound from n-hexane
extract, three active compounds from EtOAc extract and one active compound from BuOH extract
were isolated. Their chemical structures were identified as syringic acid, protocatechuic acid, gallic
acid methylester, gallic acid and 1,2,3,4,6- penta-O-galloyl-B-D-glucose on the basis of the spec-
ulation of spectral data and chemical reaction. Among the compounds, protocatechuic acid, gallic
acid methylester and 1,2,3,4,6-penta-O-galloyl-B-D-glucose showed most potent radical scavenging
effect using DPPH method.

Key words — Antioxidative constituents; radical scavenging effect; DPPH; Syringic acid, Pro-
tocatechuic acid, Gallic acid methylester, Gallic acid, 1,2,3,4,6-Penta-O-galloyl-3-D-Glucose
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Alef —AE 22 9% &4 column chromatog-
raphy-£ silica gel Kiesel gel 60(partical size 70
-230 mesh, ASTM, Merck}S AH-319, 94 col-
umn chromatography8 %A= Sephadex LH-20
(Bead size 25-100 um, Sigma)E AH&3lgEor,
4B 89lg TLC plates Kiesel gel 60F(Art.
5715, Merck)& ARSI AMFElHE &AEH &
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AE-S T3} o] ©ElEith n-Hexane H2~(5 g)
£ silica get& o83l F&1Z) ¥ n-hexane : ace-
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BI82 1-myp : 208°C; '"H-NMR(200MHz, DM
SO, & : 3.80(6H, s, OCH,), 7.15@H, s, H-2,6);
BCNMR(50MHz, CDCL+DMSOd) & : 55.95
(CH,), 1069 (C-2,6), 120.5(C-1), 140.1(C-4), 147.3
(C-3,5), 167.5(CO0); UVAmax : 214, 265(EtOH);
IR(KBr)em™ : 3400(0H), 1650(C0O)

B82 2 -mp : 200°C; 'H-NMR(200MHz, DM
SO+, & : 3.86(3H, s, COOCH,), 7.18(2H, s, H-
2,6); “C-NMR(50MHz, acetone-d;+D,0) & : 519
(CHp), 109.6(C-2,6), 121.3(C-1), 138.7(C-4), 145.9
(C-3,5), 167.6(CO0); UVAmax : 226, 277(EtOH);
IRKBr)em™ : 3400(0H), 1655(CO)

SIEME 3-mp : 199-200°C; 'H-NMR(00MHz,
DMSO-d,) & : 692(1H, d, J=1.7Hz, H-5), 748
(1H, dd, /=17, 82Hz, H-6), 758(1H, d, /=17
Hz, H-2); "C-NMR(GOMHz, DMSO-d,) & : 115.7
(C-2), 117.0(C-5), 122.5(C-1,6), 145.7 (C-3), 150.5

(C-4), 169.6(C0O0); UVamax : 211, 259, 295
(EtOH); IRKBr)em™ : 3405(0H), 1710(CO), 1640
(aromatic C=C)

Bl82 4-mp : 249-251°C; 'H-NMR(200MHz,
DMSO-dy) 8 : 7.14(2H, s, H-26); “C-NMR(0MHz,
acetone-d;+D,0) & : 109.8(C-2,6), 121.8(C-1), 1386
(C-4), 1458(C-35), 1685(C00); UVAmax : 217,
265(EtOH); IRKKBr)em™ : 3402(0H), 1650(CO)
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Fig. 1. Chemical structures of isolated compounds
from Galla Rhois.

188 5-mp : 193 - 195°C; 'H-NMR(200
MHz, DMSO-d,) & : 5.75(1H, t, J=8Hz, H-2),
5.83(1H, t, J=8Hz, H-4), 6.12(1H, t, J=8Hz, H-
3), 636(1H, d, J=8 Hz, H-1), 707, 7.11, 7.14,
7.16, 7.20(each 2H, s, galloyl H); "“C-NMR(50
MHz, acetone-d,+D,0) & : 65.2(glc, C-6), 71.5(glc,
C-4), 739(glc, C-2), 75.6(glc, C-35), 95.6(glc, C-
1), 112.6(galloyl, C-2,6), 1209, 121.5, 121.7(X2),
122.7(galloyl, C-1), 141.8, 142.2, 142.3, 142.9(gal-
loyl, C-4), 148 ((galloyl, C-3,5), 168.1, 168.8, 169.2,
169.6, 169.8(CO0); UVAmax : 217, 283(EtOH);
IR(KBriem™ : 3401(0H), 1652(CO), 1618(aromatic
C=0)
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data®] Bl J3}e] BFE 2= gallic acid methy-
lesterZ 43 SFE 32 N D2 FeCl,
AlgoA s YeERL, IR spectrumold 22k
719} 712 R E717 SIS UVellA] wiAge] &)
g g o3 BIF AFEZ FHeA. H-
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A5 Wl meta A Aoz FAHL §
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Fgsi9ok. 'H-NMRIM & 7.07, 7.11, 7.14, 7.16
2 720004 22} galloyl]el) 7]8ks 2HES] sin-
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°]5% 6HE2] proton H=7} FFE o] glucose]
1, 2, 3, 4, 63 B AFH 41718 0] gallic acid
o o3 esterd=US FAY F Ak E3F S
6.36014 1HE9] glucose?] anomeric protonsl] 7]<1
= 937} J=8Hz2] doublet® #EEo|Hd| ulz}
glucosex BEYL ¥ F 2Usith. PC-NMRoIA gal-
loyl719l sigdle =7t 538 A=E3 glucosed)
7118k B4 ¥A% #5g0 uE) sIFE 5= 5l
2] galloyl”}7} glucosedl] ester 2¥3 FE= &
AHYer, EAA®P9] spectral data®] HZo|
93l (e 5% 1,2,3,4,6-penta-O-galloyl-B-D-glu-
cose= 5-g3tt.
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Table 1. Radical scavenging effect of isolated compounds
from Galla Rhois using DPPH radical method

Sample 50% reductiona
Tocopherol 0.021
BHA 0.015
Syringic acid 0.015
Gallic acid methylester 0.013
Gallic acid 0.015
Protocatechuic acid 0.013

1,2,3,4,6-Penta-O-galloyl-$-D-glucose 0.014

“Amount required for 50% reduction of DPPH(2 X 107 ml,
0.079 mg) solution

tisled DPPHY <3 20z &ARAE HES 2
3 Table [l ViR npe} ko] 55 39E 5F A
A 3A181A10) tocopherolith 73t B 3HEHA
ol BHASH=E AR 953 ARtz AARHRE
vepligler 3] 2uzle] EtOAc AEZ5H He
H gallic acid methylester$} protocatechuic acid %
BuOH 9228¥ oad 1,2,34,6-penta-O-galloyl-
B-D-glucoset= &8 FIshAIel BHA Eoh 5%
78 AEd 2AERE eI

4 £

A7 ol AL =H3} AFE dHE
w} oheket Aol o=l Stk ol AU
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< Itk
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syringic acid, EtOAc~Z R E= gallic acid me-
thyl ester, protocatechuic acid 2 gallic acid, Bu
OH A2=2HH= 1,23 4,6-penta-O-galloyl-3-D-glu-
coseE T3 1ES FXE B3] st

2. DPPH¥ S AME-3l] T2l 5% 3i_HE<] dist
o Al 2AZE A AES § 2 gallic
acid methylester, protocatechuic acid 2 1,2,3,4,6-
penta-O-galloyl-B-D-glucose7F 4 #4312l BHA
B} 45 A ARgUd 2ARHE vER
Rt
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