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Anti-oxidant Compounds of Cudrania tricuspidata Leaves

In Ju Chon, Seong Wan Lee, Ja Hyun Cha, Jeong Hoon Han and Wan Kyunn Whang®
College of pharmacy, Chung-Ang University 221 Heukseok-dong Dongjak-gu Seoul 156-756, Korea

Abstract — Cudrania tricuspidata Bereau (Moraceae) have been used for anti-inflammatory, anti-hepatotoxic, anti-hyper-
tensive and anti-diabetic activities. In order to investigate the efficacy of antioxidant activity, the bio-activity guided fraction
and isolation of Biologically active substance were performed. H,0, 30%, 60%, 100% MeOH and acetone fractions were
examined on the antioxidant activity by DPPH method. It was shown that 30%, 60%, 100% MeOH fractions have sig-
nificantly antioxidant activity. From 30% MeOH fraction, two dihydroflavonoid glycosides dihydroquercetin 7-O--D-glu-
copyranoside (I), dihydrokaempferol 7-0-B-D-glucopyranoside (V) were isolated and 60% MeOH fraction, six flavonoids
including quercetin 3-0-a-L-rhamnopyranosyl(1->6)-B-D-glucopyranoside (II), quercetin 3-O-B-D-glucopyranoside (1ll),
quercetin  7-O-B-D-glucopyranoside (IV), kaempferol ~3-O-o-L-rhamnopyranosyl(1-6)-B-D-glucopyranoside  (VD),
kaempferol 3-O-B-D-glucopyranoside (VII), kaempferol 7-O-B-D-glucopyranoside (VIIT) were isolated. To investigate the
antioxidant activities of each compounds, we measured radical scavening activity with DPPH method and anti-lipid per-
oxidative efficacy on low density lipoprotein (LDL) with TBARS assay. Four compounds of quercetin glycosides (I, IL, III,
IV) showed significant antioxidant activity.

Keywords (] Cudrania tricuspidata Bureau, DPPH method, TBARS assay, quercetin glycoside, kaempferol glycoside
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Compound I-IR v cm? : 3409(0H), 1490(aromatic
C=0(), 1635(C=0), 1065(glycosidic OH) : (-)FAB-MS(n/z) :
465[M-HJ, 305[M-Glc-HI" 'H-NMR : DMSO-d;, éppm, 6.90
(1H, d, /=85 Hz, H-5), 6.75(2H, dd, /=1. 9Hz, 8.1 Hz, H-2,
6", 6.15(1H, d, /=2.2 Hz, H-6), 6.13(1H, d, /=1.9 Hz, H-8),
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Scheme I - Extraction and isolation of the constituents from the
leaves of Cudrania tricuspidata Bureau.

5.04(1H, d, J=11.23 Hz, H-2), 4.94(1H, d, J=7.5 Hz, anomeric
H Glc), 457(1H, d, J=11.50 Hz, H-3), *C-NMR : DMSO-
dg, dppm : (Table I).

Compound II-IR v§& cm’
C=0), 1625(C=0), 1060(glycosidic OH) : (-)FAB-MS(m/2) :
609[M-H], 463[M-rha-H], 301[M-rha-Glc-H]' : 'H-NMR :
DMSO-d,, 6ppm 7.552H, m, H-2', -6), 6.84(1H, d, /=84
Hz, H-5), 6.38(1H, d, /=1.8 Hz, H-6), 6.19(1H, d, /=2.1 Hz,
H-8),5.32(1H, d, J=7.5Hz, anomeric H Glc), 4.38(1H, s,
anomeric H Rha.), ’C-NMR : DMSO-d, 8ppm : (Table I).

Compound III-IR via: em? : 3440(0H), 1505(aromatic
C=0C), 1660(C=0), 1070(glycosidic OH) : (-)FAB-MSGn/z) :
463[M-HT, 301[M-Glc-H] : 'H-NMR : DMSO-dy, 5ppm, 7.56
(2H, m, H-2, 6, 6.85(1H, d, /=9.0 Hz, H-5), 6.40(1H, d, H-
6), 6.20(1H, d, H-8), 5.46(1H, d, /=6.9 Hz, anomeric H Glc.)
BC-NMR : DMSO-d,, 8ppm : (Table I).

Compound IV -1R vi& cm : 3370(0H), 1507(aromatic
C=0), 1625(C=0), 1085(glycosidic OH) : (-)FAB-MS(m/z) :
463[M-HT, 301[M-Glc-H] : 'H-NMR : DMSO-d,, dppm, 7.73

: 3385(0OH), 1500(aromatic
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Table I-C-NMR spectral data of compounds I~VII from the leaves of Cudrania tricuspidata in DMSO-dg

Compounds & (ppm)

Carbon No.
I i I v v Vi VII Vi
2 83.31 156.81 156.10 148.12 83.12 156.77 156.73 147.75
3 71.71 133.46 133.21 136.30 71.66 133.21 133.64 136.27
4 198.61 177.60 177.42 176.29 198.72 17731 177.98 176.38
5 162.45 161.44 161.21 160.61 162.78 160.21 161.73 160.62
6 96.75 98.84 98.57 98.89 96.84 98.88 99.17 98.91
7 165.44 164.48 164.29 162.93 165.41 164.66 164.96 162.95
8 95.42 93.71 93.38 94.37 95.46 93.84 94.10 94.51
9 162.40 156.66 156.30 155.97 162.46 156.55 156.93 156.01
10 102.08 104.02 103.78 104.80 102.11 103.80 104.32 104.85
1 127.82 121.76 121.05 121.99 127.39 120.90 121.36 121.73
2' 115.43 115.36 115.10 115.74 129.71 130.87 131.38 129.88
3 145.00 144.95 144.76 145.27 115.01 115.11 115.54 115.66
4 145.89 148.64 148.42 147.79 157.87 159.92 160.47 159.64
5' 115.18 116.38 116.07 115.50 114.80 115.11 115.54 115.66
6' 119.55 121.31 121.51 120.23 129.59 130.87 131.38 129.88
glc-1 99.63 101.30 100.70 99.99 99.72 101.40 101.30 100.00
glc-2 73.05 74.13 73.90 73.20 73.07 74.18 74.58 73.20
glc-3 77.11 76.51 7741 77.22 77.13 76.37 77.86 77.26
glc-4 69.56 70.52 69.72 69.59 69.58 69.92 70.24 69.63
glc-5 76.34 75.91 76.30 76.47 76.36 75.74 76.77 76.53
glc-6 60.62 66.90 60.75 60.90 60.67 66.90 61.17 60.64
rha-1 - 100.88 - - - 100.78 - -
rha-2 - 70.03 - - - 70.34 - -
rha-3 - 70.42 - - - 70.60 - -
rha-4 - 71.89 - - - 71.82 - -
rha-5 - 68.23 - - - 68.26 - -
rha-CH;,4 - 17.72 - - - 17.74 - -

(1H, d, /=2.1Hz, H-2"), 7.56(1H, dd, /=2.1, 8.7Hz, H-6"),
6.90(1H, d, /=8.7Hz, H-5), 6.77(1H, d, /=2.1Hz, H-6),
6.43(1H, d, /=2.1 Hz, H-8), 5.08(1H, d, /=7.5 Hz, anomeric
H Glc.) ®C-NMR : DMSO-dg, 5ppm : (Table ).

Compound V-IR VvE& cm™ : 3383(0H), 15l4(aromatic
C=0C), 1623(C=0), 1067(glycosidic OH) : (-)FAB-MS(m/z) :
449[M-H], 287[M-Glc-H] : 'H-NMR : DMSO-d;, dppm, 7.32
(2H, dd, J=8.5, 3.1Hz, H-2, 6", 6.78(2H, d, /=8.5Hz, H-3,
5), 6.17(1H, d, j=2.1 Hz. H-6), 6.14(1H, d, /=2.0 Hz, H-8),
5.07(1H, m, H-2), 4.65(1H, m, H-3), 4.96(1H, d, /=75 Hz,
anomeric H Glc,) PC-NMR : DMSO-dg, 5ppm : (Table D.

Compound VI-IR v cm™ : 3381(OH), 1505(aromatic
C=0), 1620(C=0), 1055(glycosidic OH) : (-)FAB-MS(m/z) :
593[M-H], 447[M-rha-H]", 285[M-tha-Glc-H]" : 'H-NMR :
DMSO-dg, dppm, 7.97(2H, d, /=8.7 Hz, H-2', 6), 6.87(2H, d,
J=8.7Hz, H-3, 5), 6.39(1H, s, H-6), 6.18(1H, s, H-8), 5.30
(1H, d, /=75Hz, anomeric H Glc.), 437(1H, s, anomeric H
Rha.) ®C-NMR : DMSO-dg, 5ppm : (Table I).

Compound VII-IR v cm™ : 3390(0H), 1508(aromatic
C=C), 1634(C=0), 1080(glycosidic OH) : (-)FAB-MS(m/z) :
447[M-HT, 285[M-Glc-HT : 'H-NMR : DMSO-d;, dppm, 8.04

(2H, d, /=8.7Hz, H-2', -6"), 6.83(2H, d, /=8.7 Hz, H-3', 5,
6.42(1H, d, /=18 Hz. H-6), 6.20(1H, d, /=1.5Hz, H-8), 5.46
(1H, d, /=72 Hz, anomeric H Glc.) "C-NMR : DMSO-d,
Sppm : (Table I).

Compound VIII -IR vi& cm? : 3401(0H), 1492(aromatic
C=0), 1625(C=0), 1092(glycosidic OH) : (-)FAB-MS(m/z) :

R1
OH
R,0 O
OR,
OH O
Ri R2 R;
Compound 1 OH Glc H
Compound V H Glc H

Fig. 1 - Structure of compound I and V isolated from the Leaves of
Cudrania tricuspidata.
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R,0 O
OR,
OH O
Ri  Re R

Compound I OH H Rha(1—6)Glc
Compound I OH H Glc
Compound IV OH Glc H
Compound VI H H Rha(1—6)Glc
Compound VI H H Glc
Compound VI H Glc H

Fig. 2 - Structure of compounds II~IV and compounds VI~VII
isolated from the Leaves of Cudrania tricuspidata.

447[M-HT, 285[M-Glc-HI : 'H-NMR : DMSO-d,;, 5ppm, 8.08
(2H, d, J=7.8Hz, H-2, 6), 694(2H, d, J=75Hz, H-3, 5),
6.80(1H, s, H-6), 6.42(1H, s, H-8), 507(1H, d, J=6.6 Hz,
anomeric H Glc.) ¥C-NMR : DMSO-d,, Sppm (Table I).
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Table IT - IC;, Values of fractions against the DPPH radical

Sample ICsy (ng/my)

L-Ascorbic acid 7.293 +£0.509%*
H,0 Fr. 75.98+7.603**
30% MeOH Fr. 25.573x0.777**
60% MeOH Fr. 21.927+0.573%*
100% MeOH Fr. 25.544+£0.358**
Acetone Fr. 107.783+7.35%*

Each value represnets the mean=+S.E. (n=2) *p<0.05 **p<0.01.

120 r
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-o-Vit. C
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Fig. 3 — Radical scavenging activities of Cudrania tricuspidata
leaves in DPPH assay.
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