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from Armoracia rusticana on the Formation of
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Abstract - Three flavonoid glycosides have been isolated from the aerial part of
Armoracia rusticana P. (Cruciferae) in Korea and identified by means of spectral
analysis as kaempferol-3-O-B-D-xylofuranoside(1), kaempferol-3-O-B-D-galacto-
pyranoside(2) and kaempferol-3-O-B-D-xylofuranosyl(1—2)-B-D-galac-
topyranoside (3). When 1 mg/ml of the methanol extract from the aerial part of
this plant was added, lipid peroxide formation in the bromobenzene-treated rat liv-
er decreased by 64%. Among the components isolated from title plant, com-
pounds 2 and 3 reduced the formation of lipid peroxide by 16% and 39% respec-
tively at the concentration of 10" mg/ml.

Key words - Armoracia rusticana: Cruciferae: kaempferol glycoside: kaempferol-
3-O-B-D-xylofuranoside; kaempferol-3-O-B-D-galactopyranoside: kaempferol-3-O-
B-D-xylofuranosyl(1—2)-B-D-galactopyranoside: lipid peroxide.
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of 7+ RERS 145, 27g 52g % 220 g AATH
o]% EtOAc ¥8#-¢ silica gel column chro-
matographyE 3t 3%<| flavonoid HH=Al
REE =70 BEsinh

Flavonoid HHEHS] #2]-MFnFlcle] E-
tOAc 7H-3 A2 27 g% 20 g5 silica gel 20 gell
SAAA CHCLE %43 silica gel column®
Zo] Y& U silica gel 20 g& 1§ A
ZAA CHClyMeOH-H,0(5:1:1, 3), CHCly
MeOH-H,0(25:8:5, 3+&), CHCly-MeOH-HO(7:
3:1, 3&) 2 CHClyMeOH-H,0(65:35:10, 315)
o] gujg 8&3E column chromatographyZ
AA18te] subfractions 30 ml¥ wol 3% g%
& £48 Byt

BEHE 19] Ol3}stE &4 - Subfraction 112-
1142 MeOH=Z AA% 3t A ZGRTE A
Th mp: 242~244°. IR vi cm™ 3374(0OH),
1657 (o, B~unsaturated ketone), 1607, 1605,
1506, 1456(aromatic C=C), 1365, 1282, 1179,
1056(glycosidic C-0). UV A, (MeOH) nm:
267, 355: (NaOMe) 278, 326, 407; (AICly) 276,
308, 353, 410: (AICIyHCD 276, 303, 354, 409:
(NaOAc) 278, 310, 374: (NaOAc/H;BOs) 267,
353. 'H-NMR(DMSO-d;, 400 MHz): & 12.62(1H,
s, CsOH), 8.01 (2H, d, J=8.8Hz, H-2" & H-
6'), 6.89(2H, d, J=8.8 Hz, H-3' & H-5"), 6.44
(1H, d, J=2.0Hz, H-8), 6.21(1H, d, J=2.0
Hz. H-6), 5.33(1H, d, J=7.0Hz, H-1"). “C-
NMR(DMSO-ds, 100 MHz): Table 1.

a2 29] Olalsts BN - Subfraction 122-
1308 MeOH= A 2733t o] BEagdE 4
AT mp: 220~224°. IR vem em™: 3457(0H),
1659(a, B-unsaturated ketone), 1605, 1560,
1491 (aromatic C=C), 1362, 1262, 1183, 1062
(glycosidic C-0). UV ,(MeOH) nm: 265,
356: (NaOMe) 277, 329, 410: (AlCly) 277, 310,
355, 412: (AICI/HCD 275, 305, 348, 411;
(NaQAc) 277, 307, 371: (NaOAc/HsBOs) 263,
354. 'H-NMR(DMSO-d;, 400 MHz): & 8.06(2H,
d. J=8.8Hz, H-2" & H-6"), 6.85(2H, d, J=8.8
Hz, H-3" & H-5"), 6.42(1H, d, J=1.9 Hz, H-
8). 6.18(1H, d, J=1.9Hz. H-6), 5.39(1H, d,
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Table I. YC-NMR data for compounds 1~3
isolated from Armoracia rusticana

Carbon No. 1 2 3
2 156.4 156.4 156.3
3 133.2 133.3 132.9
4 1775 1776 1715
5 161.3 161.2 161.2
6 98.8 99.4 98.5
7 164.2 164.2 164.3
8 93.8 93.7 93.6
9 156.4 156.4 156.3
10 104.0 104.0 103.8
1 120.7 120.9 120.9
2 130.9 131.0 131.0
3 1154 1151 1152
4 160.2 160.0 160.0
5 1154 1151 115.2
6 130.9 131.0 131.0
1 101.8 101.7 98.3
o 73.8 71.2 79.7
R 75.9 73.1 73.6
4 69.6 67.9 67.7
5 66.0 75.6 75.8
6 60.2 60.0
17 104.7
2 74.0
3 76.3
4" 69.4
5" 65.8

J=75 Hz, H-1). "C-NMR(DMSO-ds, 100 MHz):
Table 1.

FEE 32 Olskst™ &M - Subfraction 154~
1785 MeOH= AZA st} &< b’mﬁaﬂé% Ad
ATH mp: 187~189°. IR viel em™: 3366(0H),
1657(e, B-unsaturated ketone), 1608, 1605,
1504, 1443(aromatic C=C), 1360, 1280, 1173,
1045(glycosidic C-0). UV Ap(MeOH) nm:
261, 354: (NaOMe) 273, 324. 404: (AICly) 274,
305. 857, 407: (AICIy/HCD 273, 306, 349, 405:
(NaOAc) 274, 305, 371: (NaOAc/H,BO5) 263,
354. '"H-NMR(DMSO-d,;. 400 MHz): & 8.13(2H,
d, J=8.8Hz, H-2" & H-6). 6.89(2H. d, J=8.8
Hz, H-3' & H-5), 6.45(1H, d. J=2.0Hz, H-
8). 6.21(1H, d, J=2.0 Hz, H-6). 5.69 (1H, d.
J=176Hz, H-1), 457(1H, d, J=7.3 Hz, H-17).
“C-NMR(DMSO-dk, 100 MHz): Table 1.
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roxyl?l, 1567 cm™elA o, B-unsaturated
ketone 18]35 1607, 1605, 1506 cm oA #=
= aromatic double bondel 71918 Euie
flavonoid®] ¥l A3 ¢xgct. Molisch
test W30 g7} A IR spectrum® 1056
cm A C-0 &% band #Z2& o] 3HPEL
flavonoid WiBAZ FFHH UV spectrum
MeOH €<l A band 9] 355 nmZ flavonoid
C-39 free hydroxyl7{7} X184 sl§HE91& oA
&19ch.? Shift reagentell 1@ W34 MeOH
o NaOAcE #7Fetl2 @ band [I7} 11 nm
37 olgstr® C-791x19] free hydroxyl’],
NaOMeE #7lste] MeOH& ] band [# ¥z
39S W 52nm A olFoE C-4'9AY
free hydroxyl”l, AICL9F AICly/HCl ¥molA
band [°o] WEE Koz gorz B-ringdl
ortho dihydroxyl”17} &A31A] &&& F4E
4= 9o}, 'H-NMR spectrumolX meta coupl-
ingd= ¥ aromatic proton®) signal & 6.44(1H,
J=2.0Hz), 6.21(1H, d, J=2.0 Hz)3 ortho cou-
pling® 8lx %l ¥ aromatic proton ##1<]
signal & 8.01(2H, d, J=8.8 Hz), 6.89(2H, d,
J=88Hz)¥l, anomeric proton signalel &
5.33(1H, d, J=7.0 Hz)dlld #==9dct. C-
NMR spectrum< BFEE |93 chemical
shift zte] kaempferol”# 848} B2 anom-
eric carbon® #12& 4782l carbon datas D-
methylxylofuranose?] £} ALE sig-
nale] 8 73.8(C-2"), 75.9(C-3"), 69.6(C4"), 66.0
(C-5NelA BEHJUT. o139 dataE FTHstA
£ 3%%E 12 kaempferol-xylosideZ % 7t
s3It FEEF aglyconed AE9R]= UV
A MeOH&®|Z Z%3t9= w band I°] 355
nm% #Z5 31 E3A kaempferole] “C-NMR
chemical shift#g@} ¥ w3t 22 C-3°] =
% shiftet2z C-3 X Fo] At U+
& & glvk WA 33E 12 kaempferol-3-O-
B-D-xylofuranoside® %¥33tit}. o] &L
AekarFgo] goflA AL Eelek Holrt.

g% 29 #4ven IR, UV 2 'H-NMR
spectral data® 388 13 fAlsith. PC-NMR
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SAPSHY | BE-E-& D-galactopyranose i<
signal & 101.7(C-1"), 71.2(C-2). 73.1(C-3"),
67.9(C-4"), 75.6(C-5"), 60.2(C-6"°] #ZHTh
o] AFAE BFE 17 H|5=E data® EF
Jeonz o] 33Ee] #87%+ kaempferol-3-
O-B-D-galactopyranoside® ZZAsith. £&
A data™st A MFmFdoldlME Ao
2 A

55 39 AANkew B3eA datals e
1, 29} w9 RAFEle] kaempferol HIEH 2 54
3ttt 'H-NMR spectrumel] A anomeric pro-
ton peak”l 8 5.69(1H, d, J=7.6 Hz), 4.57(1H,
d. J=7.3Hz)ollA F 77} #3550 ¥L 2mole
o] A¥sla YT ¢ F gk PC-NMR spec-
trumo Al B9 FHE galactoses} xylosed<
ok glom AR galactosed] C-2 AAZL
582 29 ¥l walAS W 8.8 ppm LA ©] 3}
22X (Table D ©] $1x]l xyloseZt 23+ ol
22 & doh mEA SEE 39 FgTEE
kaempferol-3-O-B-D-xylofuranosyl(1—2)-p-
D-galactopyranoside® A3 31t

Bromobenzene xenobioticd =49 4
Zzog AAY cytochrome P-450 monooxy-
genase©l 2]3] bromobenzene 3, 4-oxideZ &
g Az 575 S e A2 whEol &
B3 o] epoxider: epoxide hydrolasedl| 23}
EAo] g1+ bromobenzene 3, 4-dihyro- diol
2 gAEAY ==
feraseol 23} bromobenzene glutathione®.
2 Ay, 284 £ Al Alzde wid
7 FHAFE] acylationAlF e 24 THRIALE
N Ed=

Ag okg 9@ FANFET o|1 e MILFY
o] 9 MeOH #&&%} 23t flavonoid MEHE
1-4-3}o] bromobenzeneoll 23] #F oA
e Baksix| e AGGAETNE AP B
APttt M gnFiol o MeOH FEE& A8
FWeJA 1 mg/mist 10" mg/ml FEAAN 25
64259) FAAAL B E AAehs AR} BE
ArHTable I). o] 21 EA £ 352 kaemp-
ferol vl @A 2] FaralA] Aol Tt JAZAE 107
mg/ml =& Alg# el Hrtatde e Ae o
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Table II. Effect of methanol extract and compounds isolated from Armoracia rusticana on the hepatic
lipid peroxidation in bromobenzene-treated rats in vitro

content
Group Conc. (mg/ml) Inhibition (%)
MDA n mole/g of tissue
Control 0 58.4+17.68"
methanol extract 1 20.8+1.84° 64
10" 21.2+331° 84
kaempferol-3-O-B-D-xylofuranoside 10™ 57.7+£1.07* 2
107 58.2:+0.94° 0
kaempferol-3-O--D-galactopyranoside 10" 49.140.95° 16
10° 57.2+0.97 2
kaempferol-3-O-B-D-xylofuranosyl(1—2) 10" 35.4+1.09 39
galactopyranoside 107 575+1.17° 2

The values are mean*S.D. of three replications.

Means sharing the same superscript letter are not significantly different from control (p<0.05).

A2rge] gigled 107 mg/ml FEolME kaem-
pferol-3-O-B-D-galactopyranoside$} kaemp-
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