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Abstract — Six antioxidative compounds in the aerial parts of Potentilla fragarioides
were isolated by a bioassay guided purification using a DPPH free radical. They
were identified as (+)-catechin, isoquercitrin, quercitrin, quercetin-3-O-B-D-glu-
copyranosyl-B-D-xylopyranoside, caffeic acid, and 4-O-caffeoyl-L-threonic acid on
the basis of 'H and "C-NMR and MS data. The DPPH radical scavenging activity of
five compounds (RCy: 7.5~10.5 ng) except for quercitrin (16 pg) was more ef-
fective than those of o-tocopherol (12 ug) and BHA (14 ng).

Key words — Potentilla fragarioides: Rosaceae: antioxidant: DPPH radical: flavonoid.
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A2 (P, fragarioides)2 713 (Rosaceae)
she thdA 2EAE2A] R F ztaby
A AA  ¥ele Be AdanE vehle
oz geiA Uuh.'” obd x| el FfHol ¢
gatat g g Bl v dy= 2ad vl gl
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AMEME -2 Ao ARE SR E(Potentilla
fragarioides)& 1996\ 8% Z=r3}alel A E5AF
& EH 2189 (Beijing Botanical Garden, In-
stitute of Botany, Academia Sinica) ¢}&4&
EAANA AFBAT. AEA S} JEREL EH 4
S HEstar gt

Algk 4 J17|-DPPH(1,1-diphenyl-2-pi-
crylhydrazyl) 9 e~tocopherol SigmaAl A%
<, BHA(butylated hydroxytoluene)= Kan-
tort AFS AHESHRYh. ¥ =% Miton Ray
Spectronic 3000 ArrayE AMgste] St
"H-NMR(300 MHz) % “C-NMR(75.5 MHz) spec-
trume Bruker DRX-300 spectrometerg, FAB-
MS spectrum-& Concept-1S(KRATOS) &, EI-
MS spectrum< MS-engine 5989A(Hewlett
packard)E& AH&38I3(th. Column chromatog-
raphy(c.c.)&= silica gel(70~230 mesh, Merck),
ODS gel(70~230 mesh, YMC), Sephadex
LH-20(75~150 mesh, Pharmacia)& A3
t}. HPLC= YMC Cy column(250x20 mm)-&
9143 Spectra-Physics SP-8800 (U.S.A)E A}
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< Arh MeOH F2&EE& 5755 (H0)ol A=A
# mhexane, chloroform(CHCl3), ethyl ace-
tate(EtOAc) ¥ n-butanol(BuOH)-& AF8-3jd
2R o2 fulEsle], hexane®¥ 18¢, CHCL
235 14g EtOAc®E 8.8 ¢, BuOHY2 156 g3}
H,0%38 21.6 g& It}

SHISIEEO| Ea| - U EE SrjiEdste] b
Aol 78tA Uehd EtOAcEE, BuOHEH
H,0¥8 & DPPH free radical 2AH &
1 5] 24& #2399t EtOAcREE
< silica gel(300 g) c.c.ol 27 & CHCly
MeOHS E£rAZ <x-8-ZF(step-wise) AT
FAEE (60% MeOH in CHCly)- ODS gel(100
g c.c.(gm: MeOH-H,0)& AAlte] &4E38
[(100% H,0)2 €458 [(MeOH in HO)E ¢
At EA¥3E & Sephadex LH-20 c.c.(100 g,
CHCl;:MeOH=1:4, v/v)& AAIste] &A4EE(1.6
~1.75Ve/Vt, 16 mg) & Heldkel, 45% MeOH
LA 2 YMC Cy columne AHE3 HPLC(#%
6 ml/min)2 compound 1(306 mg)< AUTh.
SARE [+ 479 22 2719 ODS HPLCE 4
Algte] compound 2(11.7 mg)¢t compound
3(50.8 mg)= ¥2lekirt. BuOH®EEE silica
gel c.c.(8v: CHCl;-MeOH)E AAlste &4 %
2 JII(70% MeOH in CHCl;, 4 )3 €483 IV
(80~100% MeOH in CHCl;, 3 9)& ¢3ith. &4
23 [I& ODS gel(200 g) c.c.(&vh: MeOH-H
0)& AAS E4RE(20~40% MeOH in H
20)& Atk o] 4EFE Sephadex LH-20
(100 g, MeOH:H,0=1:4, v/v)& AA3le] &4
H2(1.15~1.55Ve/Vt, 16 mg)E Aol 4719
ODS HPLC(EmiAl: 50% MeOH)E A At
compound 4(16.9 mg)& =8ttt BHES
IVE ODS gel ccd AA3sled E4HEEH(20%
MeOH in H,0)& 49l ©|& Sephadex LH-20
c.c.g AAB] A& 4R (1.01~1.13 Ve/Vt,
28.7 mg)& ODS HPLCE A3l compound
5(7Tmg)& 4t H;0E-E L silica gel c.c.(500
g, SviA: MeOH-H;0)& 4Alste] EHEE
(10~20% H,0 in MeOH)E o], o|& tiA
ODS c.c.(100 g, €7A: 50% MeOH in MeOH)
< AA ZHEEE 49 ol HFHo=
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Sephadex LH-20 c¢.c.(200 g, €vlAl: 80% MeOH
in H,0)& 4A18l] compound 6(0.931.00, Ve/
Vt, 28.7 mg) & At

Compound 1-EI-MS m/z 290 (M1': 'H-
NMR(CDs0D) & 6.83(1H, d, J=1.5 Hz, H-2),
6.76(1H, d. J=8.1 Hz, H-5"), 6.72(1H, dd, J=
1.8, 8.1 Hz, H-6"), 5.93(1H. d. J=2.1 Hz, H-
8), 5.85(1H, d, J=2.1 Hz, H-6), 4.56(1H, d.
J=71.5 Hz, H-2), 3.97(1H. ddd. J=54, 7.5, 8.2
Hz H-3). 2.85(1H. dd, J=5.4, 16.1 Hz, H-4
(ax)), 2.49(1H, dd, J=5.4. 16.1 Hz, H-4(eq)):
"C-NMR (CD;OD) & 157.9(C-9), 157.6(C-5),
156.9(C-7), 146.2(C-3" & 47, 132.2(C-1).
120.0(C-6"), 116.0(C-5"), 115.3(C-2"). 100.8(C-
10). 96.3(C-6), 95.5(C-8), 82.9(C-2), 68.8(C-
3)7 28.5(C-4).

Compound 2-FAB-MS m/z 465 (M+H)":
"H-NMR(CD,0OD) 8 7.71(1H, brd, H-2"), 7.58
(1H, d, J=8.2 Hz, H6"), 6.87(1H, d, J=8.2
Hz, H-5"), 6.38(1H, brd, H-8), 6.20(1H, brd.
H-6), 5.24(1H, d. J=7.2 Hz. H-1): “C-NMR
(CD;0D) & 179.5(C-4), 166.1(C-7). 163.0(C-
9), 159.0(C-5), 158.4(C-2), 149.9(C-4"), 145.9
(C-3), 135.6(C-3), 123.2(C-6"), 123.1(C-1"),
117.5(C-5"), 116.0(C-2"), 105.6(C-10), 104.3
(C-17), 99.9(C-6), 94.7(C-8), 78.4(C-3"), 78.1
(C-4"), 75.7(C-2"). T1.2(C-5"), 62.6(C-6").

Compound 3-FAB-MS m/z 449 (M+H)":
‘H-NMR(CD,0D) & 7.34(1H. d, J=2.0 Hz, H-
2y, 6.91(1H. d. J=8.2 Hz, H-5"), 6.37(1H, d,
J=2.0, H-8), 6.20(1H, d. J=2.0 Hz, H-6). 5.35
(1H, d. J=1.5 Hz, H-17), 4.22(1H, dd. J=1.7,
3.3, H-2), 3.74(1H, dd, J=3.3. 9.17. H-3".
3.47-3.38(1H, m, H4"), 3.36-3.30(1H, m, H-
57, 0.94(8H, d, J=5.9 Hz, H6"): “C-NMR
(CD;OD) 8 179.7(C-4), 166.0(C-7). 163.2(C-
9), 159.3(C-5), 158.5(C~-2), 149.8(C-4"), 146.4
(C-37), 136.2(C-3), 122.9(C-6), 1229.8(C-1"),
117.0(C-5"), 116.4(C-2"), 105.9(C-10), 103.6
(C-17), 99.8(C-6), 94.7(C-8), 73.3(C-4"), 72.1
(C-37), 72.0(C-2"), 71.9(C-5"). 17.6(C-6").

Compound 4-FAB-MS m/z 597 (M+H]":
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'H-NMR(CD,0OD) & 7.64(1H, brd, H-2"), 7.61
(1H, d, J=2.1, 85 Hz, H-6"). 6.87(1H, d. J=
8.5 Hz, H-5"), 6.78(1H, d, J=1.8 Hz, H-8), 6.19
(1H, 4, J=1.8 Hz, H-6), 550(1H, d, J=75
Hz, H-17), 4.76(1H, dd, J=2.0, 5.0 Hz, H-1"
Y. BC-NMR (CD,;0D) 8 179.6(C-4), 165.8(C-
7). 163.1(C-9), 158.4(C-5), 158.3(C-2), 149.7
(C-47), 146.0(C-3). 135.1(C-3), 123.4(C-1").
123.2(C-6"), 117.3(C-5), 116.1(C-2"), 105.8(C-
10), 105.3(C-1"), 100.9(C-1"), 99.8(C-6), 94.6
(C-8), 82.3(C-3", 78.3(C-3"), 78.2(C-5"), 77.0
(C-27), T4.9(C-27), T1.1(C4D), 71.0(C-4"), 66.6
(C-6"), 62.4(C-5").

Compound 5-FAB-MS m/z 181 (M+H)":
'H-NMR(CD,0D) 8 7.56(1H, d, J=15.9 Hz. H-
1, 7.04(1H, d, J=1.8 Hz, H-2), 6.94(1H, dd,
J=1.8, 8.2 Hz, H-6), 6.77(1H, d, J=8.2 Hz,
H-5), 6.27(1H, d, J=15.9 Hz, H-2): “"C-NMR
(CD,0D) & 169.2(C-3"), 149.6(C-4), 147.0(C-
17, 146.9(C-3), 127.8(C-1), 122.9(C-6), 116.5
(C-5), 115.1(C-2 & 2).

Compound 6-FAB-MS m/z 299 (M+H])":
'H-NMR(CD,OD) 8 7.59(1H. d, J=15.9 Hz, H-
7, 7.05(1H. d, J=2.0 Hz, H-2), 6.95(1H, dd.
J=2.0, 8.2 Hz, H-6"), 6.78(1H, d, J=8.2 Hz,
H-5, 6.30(1H, d, J=1.9 Hz, H-8"), 4.26(2H,
dd, J=1.2, 6.3 Hz, H-4), 4.19(1H, m, H-3), 3.88
(1H, d, J=2.3 Hz, H-2): "C-NMR (CD,0D) &
178.7(C-1), 169.2(C-9). 149.6(C-4"), 147.0(C~
77, 146.8(C-5"), 127.8(C-1"), 130.0(C-2", 116.5
(C-37), 115.1(C6" & 8, 73.2(C-2), 71.7(C-
3), 66.7(C-4).

Compound 42| &tE8ll - Compound 45
TLC (ODS)°l spottingsted C-HCIZ Z3}2#H¥
TLC-chamberdl 2o oF 5A1ZF WA|gtd 7b48
sttt TFE D-glucose?} D-xyloseE spot-
ting® 3 &4 (EtOAc:MeOH:H,O:AcOH="T:
1:1:0.6)2 708l compound 4] F3iHE0]
D-glucose® D-xylosed & &<138}%

DPPH free radical 2280} 2|t é&i}%} d -
2} AAGA L] 2L H 59 W] o
free radical 2784 o8 s @A S =33}
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Aot oy Fxe ARE 4mlY MeOHd] o,
1.5x10* M DPPH MeOH €< 1 ml& d7}8 3,
30% 7F Aol ¥AF 517 nmellA e FHESE &=
At A RE A8 42 U FHEE
122 Z2A7)ed 838 Al59] F(ug)
o=z uvehdlen, & ikl
copherol ¥ BHA®} v w&lsit}.

tlo
=
&

YA Z 2359 MeOHFEES hexane, CH
Cls, EtOAc, BuOH, H,0%2 £vE-8 3] Z}zte]
23S tate 2 DPPH free radical 24 ¢
b ataled 8 AR 23 EtOAcEE, BuOH

.

AH o g vre @45 Uehlidth(Table ). &4l
=5 EtOACE-3 (RCy: 20 ng), BUOHE- (RCy:

23 ng), HOEE (RCx: 34 ng) S tido = g4itksl
E4E 73t ol £8& 47 silica gel c.
¢, ODS gel c.c, GPC c.c. & HPLCH) ¢3le] &
AHo g FAsled HFHog EtOAcEZown
Bl compound 1~3&, BuOHE8 .22 com-
pound 4, 5%, HO0¥H22%E compoun 6%
Zvz g gd 2 2ot

Compound 1& 'H-NMR’ 5.93~2.46 ppm
o chromanol 212 proton signale] 2= 3]
o 'H- 2 "C-NMR, 183 HMBC®] ¥427}
ZXE chromanol &2 2939 234 benzene
goll 1 2EHA 9 paraf| X9 metad el A4
hydroxyl719] £A7F &<t % chromanol

Table 1. DPPH free radical scavenging activity of
methanol extracts from aerial parts of Potentilla
fragarioides and their solvent fractionations

Fractions RCy" (ug)
Methanol extract 31
mHexane fraction >100
CHCI; fraction >100
EtOAc fraction 20
m-BuOH fraction 23
Aqueous fraction 34

“Amount required for 50% reduction of DPPH aft-
er 30 min.

Kor. J. Pharmacogn.

2] 2994 proton(4.56 ppm)2] coupling con-
stant7b 7.5 HzQl AHlzRE 291Xl A%+ B-
ring® 39l 2%49 hydroxyl”’|& trans-form
o] gelso] (+)-catechine 2 $4 3t

Compound 2& 'H-NMR9IA 524 ppme| an-
omeric proton(J=7.2 Hz, d)# 3.7~3.1 ppm
2] B-glucoseo A&HAA = d#e] proton sig-
nal ¥ 7.7~6.2 ppm®| aglycon®] %3 fla-
vone frefe] signalel tislel PC-NMR2 datast
BHA2 nwd A3} quercetin® 39Xl B-
D-glucose’t 2%4€ isoquercitrin(quercetin-3-
B-D-glucoside) 2.2 FFEJ oM, FFEF Hla
HES A3 spectrume] €3 compound
12 isoquericitring! A2 AP A "

Compound 3% 7.34~6.2 ppmel %71¢] com-
pound 13} 543 #32] proton signale] ¥
o] quercetin®] &7} gl e, 535 ppme]
anomeric proton (J=1.5Hz)# 4.23~3.3 ppm
o rhamnosed] ALHAE AP proton
signale] #2593, “C-NMR9] data ¥ £#3X]
& ¥ ag 23} quercitrin(quercetin-3-0-o-1-
rhamnoside) &2 %3t}

Compound 4% 'H-NMReI4 7.6~6.1 ppmell
quercetinell AEEHoIA= 4¥ proton sig-
nale] #&Eom 559 4.7 ppmell #2E 27)
9] anomeric proton® 3.9~3.1 ppmol F-H
9] proton®] #ZHUTH FAB-MS spectrume®l
A m/z 597 [M+H)"9 molecular ion peak,
m/z 465904 xylose7t B#E fragment ion
peakst TAl m/z 303914 glucose’t #Egt
fragment ion peak’} &= At TLCAIA b
HEssted EEER vindEY 23 D-glu-
cose?t Dxylosed S 471 Alth. =g HMBC
“FellA D-glucose®] anomeric proton¥ quer-
cetin®) 39X @433 D-glucose? 691
methylene proton¥ D-xylose®] anomeric &
&3l cross peak’} #EE 0] quercetin-3-0-
B-D-glucopyranosyl-B-D-xylopyranoside®
s

Compound 5% 'H-NMReIA 7.0~7.75 ppmell
benzene$ ortho$t meta Al 4k &A5+=

proton signal 2 7.56% 7.27 ppmel trans-
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form®| olefinic €] signal(d, J=15.88 Hz)
o A4zt Ao, MS(m/z 181 (M+H)") ¥
PC-NMR data$ E8x9} vl HES A7 caf-
feic acidz F3HA+."

Compound 62 'H-NMR spectrumellA 7.6
~6.1 ppmel %47l compound 57 FL & He 9l
signale] ##F o] caffeoyl moiety2l &471 &
A=R e, 43~49ppme proton signal %
PC-NMR# 178.7 ppm9] carboxyl”] %2i2l car-
bon signale] #A=0} trihydroxy-butyric acide]
EA7F FA=ATk. - HMBCOIM  trihy-
droxy-butyric acid®] methylene proton}
caffeic acid®] carboxyl ¥4:7tel| cross peak’}
#EE o] 4-O-caffeoyl-L-threonic acid® &4
At

o] 33} o] FmolA A FRIE AFHR
Y 6Fe FitgEHEAS B 23
(Fig. 1). o]€ SFEEL 25 71&9 ¥ s

]

=EOIARE, FE-A 8 FAFe FFE e g
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SRR & Ay AS wedd. # A7
oA 22l8 5]’@554 DPPH &A%l <3 gt
ﬂ%‘f 3& Table [o] YERRATE A Eole o8
79 flavonoidA G4telEdo] thEFo =2 &4 st
‘34, catechine] 7} B-& HF& A5t g4k}
g sl AXEHJTE FRAZH 63 s El
A quercitring A2 sjHEe] FAkstEA (RCy:
7.5~10.5ug)2 A kARl a-tocopherol
3} k4] @2k3kAll BHA Bt A veldt) &

Al AR tF-Tol 4 2RNET
°] 4 -ﬁ@*—igi r&oqs}oq ey w}i I} g
Firel 44y 7ol gt

A2 HEAY AEHA FakstEdl] ascor-
bate(vitamin C)7} &9} 27 2Es2 W
ok

Fo8 Ao WAL F oF A

Fig. 1. The structures of six antioxidative compounds isolated from aerial parts of Potentilla fragarioides.
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Table II. DPPH free radical scavenging activity of
six compounds isolated from aerial parts of
Potentilla fragarioides, and authentic BHA and o-
tocopherol compounds

Compounds RCy* (ug)
Compound 1 9
Compound 2 10.5
Compound 3 19
Compound 4 9
Compound 5 7.8
Compound 6 7.5
BHA 14
a-Tocopherol 12

*Amount required for 50% reduction of DPPH aft-
er 30 min.

A %o A7} 4% Arabidopsis &7
A2 o vla] 2 30%2] ascorbateTt A4S
1} 9|2l A ascorbateE HEld Foll= o0&

Aedel sal7t Zol AP BT otk B AT

A

o o 1

ol A THEE FRIE A G thFe® FREo 3
£ flavonoiddl 2 phenolAl #AtstE42 95
AR xEH 20 o8 FrishA EAEHE Egka
=& AAs] 3 et Fo3 FRNEAA
2 Alggc) AEAYe gieo] e vhddt &
AtzlEd el e AT dairs AAg A7t
Aefok shalrt.

2 =

x| % (Potentilla fragarioides)®] 173
2o 2 DPPH free radical &7 & ©] %’5‘} 6
garstdd Ed S BEsisinh. 2eld
€ NMR# mass £ 2|3t (+)—catechm‘
isoquercitrin, quercitrin, quercetin-3-O--D-
glucopyranosyl-B-D-xylopyranoside, caffeic
acid, 4-O-caffeoyl-L-threonic acid® 3|3t}
Quercitring A9 2E #3HE9 DPPH free
radical 22AHl g ksl (RCx: 7.5~10.5
pg)S BHA(14 pg)st a-tocopherol(12 ng) vt
ZF8ct.

o

AL AL

B A= APEC FA|F5AT3A 9] Aot}

Kor. J. Pharmacogn.
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