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Antioxidants in Leaves of Rosa rugosa
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Abstract - To search for useful antioxidants from plant materials, we investigated the an-
tioxidative activity in the methanol extracts of 30 Chinese medicinal plants using DPPH
method. The highest activity (RCx: 12 pg) was showed in the methanol extract of Rosa ru-
gosa, followed by Potentilla fruticosa (14 ug), P. fragarioides (16 ug), and Geum aleppicum (18
ug). From the leaves of R rugosa. two antioxidative compounds were isolated by a biocassay
guided purification and identified as isoquercitrin and B-glucogallin on the basis of 'H-. “C-
NMR. and FAB-MS data. B-Glucogallin is the first report in this plant. The DPPH radical
scavenging activity of B-glucogallin (RCs: 8.5 ug) was more effective than those of a-tocoph-

erol (12 ug) and BHA (14 ng).
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Table L List of Chineses medicinal plants and their DPPH free radical scavenging activity

Scientific name (Korean name) Family name RCs" (ug)
Achyranthes bidentata Amaranthaceae >100
Artemisia argyi (33]%) Compositae »100
Macrocarpium officinalis (At ) Cornaceae 24
Eupatorium japonicum Compositae 100
Inula helenium (5%) Compositae 2100
Syneilesis aconitifolia (4714045 Compositae »100
Sedum sarmehtosum (EYE) Crassulaceae 2100
S. aizoon (71718 %) Crassulaceae 59
Agastache rugosa (Wh&Fx) Labiatae »100
Lycopus lucidus (4%%)) Labiatae 35
Scutellaria baicalensis (%3) Labiatae 100
Prunella vulgaris (%) Labiatae 37
Vicia unijuga (MHIUE) Leguminosae »100
Sophora flavescens (23}) Leguminosae 100
Salvia miltiorrhiza Labhiatae 36
S. przewalskii Labiatae »100
Ophiopogon japonicus (A9WEF) Liliaceae 100
Anemarrhena asp_hode]mde (A=) Liliaceae 80
Epilobjum hirsutum (2vs%) Onagraceae 38
Polygonum cuspidatum Polygonaceae 32
P. multiflorum Polygomaceae 64
Rosa rugosa (31%3}h) Rosaceae 12
Geum aleppicum (29%%- Rosaceae 18
Potentilla fruticosa (E%2]) Rosaceae 14
P. fragarioides (%A ZE) Rosaceae 16
Sanguisorba officinalis (£01¥&) Rosaceae . 2100
Stemona sessilifolia Stemonaceae 40
Lycium barbarum Solanaceae 2100
Angelica dahurica (7F34) Umbelliferae 100
Ligusticum jeholense Umbelliferae - 78
BHA ) 14
o-Tocopherol 12

*Amount required for 50% reduction of DPPH after 30 min.
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A2 E9 (Beijing Botanical Garden, Institute
of Botany, Academia Sinica)ollx & stgict. &
AstEHEE Belod AM-E #l93H(Rosa rugosa
Thunb.)8] Alg&e ¢ H2lE4E9Y(Chollipo
Arboretum) F2jA 1996'd 10€ el AF st Th.

Al2F ¥ 7171-DPPH(1.1-diphenyl-2-picryl-
hydrazyD)® a-tocopherol Sigmal A&,
BHA(butylated hydroxytoluene)= KantoAl
AEE AH43Y. 3 =E Miton Ray Spec-
tronic 3000 ArrayE AH43le] 2335 'H-
NMR % “C-NMR spectrume Bruker DRX-
300 spectrometer(300 MHz)E, FAB-MS spec-
trum& Concept-1S(KRATOS)E At&-35ict.
Column chromatography(c.c.)< silica gel(70
-230 mesh, Merck), ODS gel(70-230 mesh,
YMC), Sephadex LH-20(75-150 mesh. Phar-
macia)E AH-8laL, HPLCY YMC Cy column
(25020 mm)< ¥Z3 Spectra-Physics SP-
8800(U.S.A.)& A3t

FE& 9 B8 - A AddA A2A7 3059 F
T4 8 E AWEF 10T 100% meth-
anol{MeOH) 100 ml2 23} F&3l F&UZA
Atk %9 43 FE MeOHol %9 DPPH free
radical 274"V 2§ FAikstar 2o ALg-3t
ok, Fakstgye] 71 sl vehd sld ey
B AN BHERE qE] sk jyuEv|E
Tk o AEF 270 g& 100% MeOH 10 /2 23]
F2319 % 1E2AA MeOH 5%28(649)¢ &
A MeOH F£E5¢ SF5(H0)d = A
n-hexane, chloroform(CHCL;), ethyl acetate
(EtOAc), % n-butanol(BuOH)& A}&-3ld &)
Aoz gul83ld, hexane®d 4.3 g CHClE
2 7g EtOAc2H 83 g BuOHZH 7 g% H,0
4 37.4 g At

EHISEEO Bal-aEsl s SulEaske] it
slgAdo] 73tA viehd EtOAc¥-3 3 BuOHE Y
< DPPH free radical 24 & AR & 3it3 &
FEAEL el EtOAcR-8 £ silica gel(200
g c.c.ol ¥HAZ F CHCIy-MeOHS SujA=
E2H8-Z (step-wise) A1 AT 882 (50% MeOH
in CHCl3)2 ODS gel(100 g) c.c.(%9): MeOH-
H;0)E s E488(20-30% MeOH)S ¢

181

o], 45% MeOH &viA 2 YMC Cj5 columns A}
4% HPLC(F% S5mi/min) & AFPES 85359
452 compound 1 (8.3 mg)S ¥Utt BuOH
< silica gel(200 g) c.c.(27): CHCl¢MeOH)
AA gl &4 28 (60-80% MeOH in CHCL)
o, ODS gel(100 @) c.c.(&k: MeOH-H,0)
Alstel &3 24(100% H,0) & At o] &
Y& Sephadex LH-20(100 g. CHCl;; MeOH
=1:4, v/v)& AABld 483 compound
2(1.0-1.05 Ve/Vt, 16 mg) & )k},

Compound 1-FAB-MS m/z 465 (M+H)":
'H-NMR(300 MHz, DMSO-d,) § 5.29(1H, d. J
=75Hz, H-1"), 6.01(1H. brd. H-6), 6.19(1H,
brd, H-8), 6.76(1H. d, J=8.1 Hz, H-5"), 7.51
(1H, d. J=1.8 Hz, H-2"), 7.63(1H, dd, J=1.8.
8.1Hz, H-6"): “C-NMR(75.5 MHz, DMSO-d,)
3 60.1(C6"), 67.9(C-5"), 69.9(C-2"), 74.1(C-4",
75.8(C-3"), 93.5(C-8), 98.7(C-6), 100.8(C-1").
103.9(C-10), 115.2(C-2", 116.1(C-5), 121.0(C-
1), 122.0(C-6"), 133.4(C-3), 144.8(C-3"), 148 4
(C-4), 156.2(C-2), 156.3(C-5), 161.2(C-9), 164.2
(C-7). 177.4(C-4).

Compound 2-FAB-MS m/z 333 (M+H):
'H-NMR(300 MHz. DMSO-d,) & 3.15(1H. t. J
=7.8Hz. H-2), 3.24(1H. t. J=7.8Hz, H-3").
3.33(1H, m. H-5"), 3.38(1H. m, H-4"). 3.45
(1H. dd. J=4.8. 12.0 Hz, H-6'(b)). 3.65(1H.
dd. J=4.8, 12.0Hz, H-6'(a)), 5.50(1H, d. J=
7.8Hz, H-1), 7.002H, s. H-3 & 7): “C-NMR
(75.5 MHz, DMSO-d;) & 60.5(C-6"), 69.5(C-
4"y, 72.6(C-2"), 76.6(C-3"), 77.9(C-5"), 94.4(C
-1, 108.9(C-3 & 7)., 118.7(C-2), 138.9(C-5),
145.5(C-4 & 6), 164.6(C-1).
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Table IL. DPPH free radical scavenging activitieg
of methanol extracts from leaves of Rosa rugosa
and their solvent fractionations

Fractions RCy" (ug)
MeOH extract 13
Hexane fraction Y100
CHCl, fraction 100
EtOAc fraction 12
BuOH fraction 18

H,O fraction 11

‘Amount required for 50% reduction of DPPH
after 30 min.

A& BB 8A 2 AHEEAL Qi)

el sFsle] MeOH5 2EE hexane,
CHCl;, EtOAc, BuOH, H,02 &vi¥33ld 2tz
o] ¥-82 )42 2 DPPH free radical 248} 9]
g FABAS ZAR 23 EtOACEE, BuOH
£33, HOEg A 728 sl g4 (RCy: 11-18
pg) < Jerd el hexaned CHCLEZ MM & 4
oz ve @48 Jehfiiti(Table D). 84
o] #9dl EtOAcEH (RCy: 12 ug)3 BuOHEE
(RCs: 18 ug) e o= A4S 7H3A
0 o)lE F BEL A silica gel, ODS gel.
GPC c.c. 2 HPLCH 23l eatd o2 4|5l
HFH o2 EtOAcEY 225 compound 15
BuOH®E222F compound 2& 2 ©dE
Az 2asigct. Compound 13 298] aHAkstaA
< DPPH free radical 2499 98} =AM A3},
compound 19} 84 (RCy: 125 ug)& BHAET}
ZFeta o-tocopherol#d ARSI 2™, compound
29 4 (RCx: 8.5 ug)2 BHAS a-tocopherol
o] Ax¥th %K (Table Iil). Compound 1% 29
ety g Hstel MS, 'H-NMR# “C-NMR=
43599, Compound 1& 3.64-3.24 ppme)
Table 1. DPPH free radical scavenging activity of

compound 1 and compound 2 isolated from leaves
of Rosa rugosa

Compounds RCy* (1g)
Compound 1 125
Compound 2 85
BHA 14
o-Tocopherol 12

*Amount required for 50% reduction of DPPH
after 30 min.
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sugar proton¥ anomeric protonel 5.29 ppm
M J=7.5Hz doublete® UYehte Ao B
of o FAFEL 1719 Bo] AR ZF3tn e A
< & 4 dReH® PC -NMR spectrumeiiA] 100.8
ppmelA anomeric carbon® signale] “Yehti
75.8. 74.1. 69.9, 67.9, 60.1 ppmelAl signal—‘é-"]
YERE Ao vot Ajtd & 4ol B2 B-Dglu-
cosed g BoF3 Irh¥ ol AR Hol o]
88ES  isoquercitrin(quercetin-3-o-glu-
coside) 2.2 AApEA oD FAX®T o vlwd 2
7 925t Compound 2& 'H-NMR spec-
trumel YERd 7.00 ppmel signal@H)® PC-
NMR spectrum®] 108.9-145.5 ppm®] benzene
3 2 164.6 ppm2 ketonefr#l<l signal, 18]l
60.5-94.4 ppmelM sugarfrehel 67019] signal°]
#aEo] gallic acidel 2ol ester 2% e
ez 4=tk 'H-NMR spectrum® 5.50
ppmelA J=7.8 Hzel anomeric proton®| sig-
nalel B-D-ghucosed & A48 51, HMBC spec-
trumollA sugar®] 1'¢} aglycon 3. 4912} proton
o 2HE 19) Ketone 4ol Z2t cross peak7t
golgo]  B-glucogallin(1-O-gallyl-B-gluco-
side)oz A on EHA¥ 9 dx\stdct. ot
A s Fslo] oir] Fo FAsEE > isoquer—
citrin® B-glucogallin®! A o2 AF =t )
Bo FH IS oz serdEa AR EH
B st eny Hashidoko®& tannin® & H| &
o catechin #%5A, flavonoid, terpenoid % 3
a7t Aabste 24 9 diAkE S ERsiad. O
2 sBstE oo S e 8=
Aol e B A7t HEel, P-glucogallin®
R ME Aeoz Bajd s3tEE AlRH

B AZME #23te] EtOAcEE# BuOHE
g e F9 BN ELE s 8
g1z Hslatt. s #4352 B
(P. fruticosa). ¥ANZ(P. fragarioides), 8F
(G. aleppicum)& Wdez itstEdd
7t g Folnt.

ok mloo

2 £

AQZERE /& PAEAE ] A

183

o 30%9 STt G828 Yo MeOHFEES
EH*J 2 DPPH free radical £2AY< ol&3ld
gaslgd s ARt 1 29 sl93H(Rosa
rugosa)?] G384 (RCy: 12 pg)ol 71 25
A vepge | M2l (Potentilla fruticosa).

A\ Z(P. fragarioides), 2W%-(Geum aleppzcum)
Fo2 U VY Ae €4 vebd #ies ¢
9] MeOH FEE2Z5E 239 izt siFES £
gatdet. #89 compound 1% compound
2% NMR# MS #Mo=z isoquercitrin® -
glucogalline 2 $334ct. B-Glucogalling
FatollA Ag FE AFER AN, gD
A(RCs: 8.5 ng)S BHA(14 pg)4t o-tocophe-
rol(12 ug)e} TR E T} A3 A .

AL AL

2 d3FE APEC FAFFATFHA(FG1031)<]
Aolth. ADe BH A £2L F HAE
S2g $71F ABRAT 429 BRI 2
At gael il A S =ER FHE AT
A g8 BAS A AL
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