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L B AR P A2 A, 38 T2 RS AR (UV, H-NMR, ° C-NMR, MS) %5 b A4 0454 , #E— L3 1 DPPH 24 4% 1
BYIRBTARACTEVE . BRI AR 2 B B 9 LB, 230 R IR (1) , I 2R ) -3-0-B-D-L i ~F FLHEH (2) ,
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PR (9) o HUEALIEREE R RV A 2 F19 16 50 mg - L7 XE DPPH [ i LT B A

435 95. 60% ,75.23% , 4
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A B2 2 R AR W 68 AR M e S S AP R A
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PRI H J5 0 LLAR A2 48 1A 2. 0 kg, K HoKy
RSB L 200 18 %548 95% L BE I L 2 ¥k,
U2 h,70% LEERIRFEH 2 U, B2 b ik, &
I, M 1, 76T, LA RIR 0. 396 ke KL FH I
i TR b MR Ak S SR SR ANIE T
BEAL I, AR R 23 o, WA H 45 ¢, LR OBRE
152 g, IE T WEF 56 ¢, K7 91 g,

LR & TR 2 WL W) & 6k e o3 8, & 05 -H I
(0:1 ~1:0)BEEEVEMIAFHN S DA (Fr. 1 ~
5) o Ho Fr. 1(0.9 g) 00805 Ak AL (435 4
R, A - EE(9S:S) e AR Bk & 8
(15.0 mg), Fr. 2(2.3 g) % Sephadex LH-20
BE R AE €3 o8, WP B R R4S Bk 5 2 (22.8
mg) . Fr. 3(3.2 g) 490 ik B¢ A 8385 41 (8 3%
OrEg AN - EE (9 1) vEIbiAS Bk &) 4(15. 8
mg) ,5(38.5 mg) ,6(27.5 mg) ,7(19.8 mg) ,
Fr. 4(3.2 g) %4 Sephadex LH-20 ¥%E i ¥ {4 i 4l
b, WS 245 % 1(22. 8 mg) ,3(22.3
mg) ,9(25.5 mg) ,
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&1 FEK R, ESIMS m/z 489 [ M +
H] * ,'H-NMR( DMSO-d, ,400 MHz) §:1.14(3H,d,
J=6.2 Hz,30-CH,) ,0. 87 (3H,s,H-24) ,0.94 (3H,
s,H25),0.98 (3H,s,H-26),0.99 (3H,s, H23),
1.27(3H,s,H-29),1.43(18H,s,H-27),1.75(1H,
t,11.0 Hz,H-1a) ,1.79(1H,dd,J =12.5,4. 3 Hz, H-
18),2.33(1H,td, J = 13.0,4.5 Hz, H-158),3.09
(1H,td,J =13.0,4.0 Hz,H-16c) ,3.68 (1H,d,J =
3.0 Hz,H-38),2.98( 1H, m,H-18),3.63 (1H,dt,
J=10.5,3.3 Hz,H2) ,4.02(1H,d,J =3.0 Hz, H-
3),5.45(1H, br s, H-12) ;"> C-NMR ( DMSO-d, 100
MHz)§:42.4(C-1),66.2(C-2),79.4(C-3),38.7
(C4),48.8(C-5),18.6(C-6),33.5(C-7),39.8(C-
8),47.7(C-9),38.5(C-10) ,24.2(C-11),128. 1(C-
12),140.0(C-13),43.0(C-14),29.5(C-15),26.5
(C-16),48.4 (C-17),54.7(C-18),72.2(C-19),
42.2(C-20),27.0(C-21),38.5(C-22),29.3(C-
23),22.4(C24),16.8(C25),17.3(C-26),24.7
(C27),180.7(C-28),27.2(C-29),16.7(C-30) .,
DA A0l 5 Sk [ -3 ] ol i s e B AR — 3,

febr i 1 H R
WEY 2 FEAK A, ESI-MS m/z 447[ M -

H] ™ ,'H-NMR ( DMSO-d, ,400 MHz)§:6.20 (1H,d,
J=2.0 Hz,H-6),6.43(1H,J =2.0 Hz,H-8) ,6.87
(1H,dd,J =8.9 Hz,2.7 Hz,H-3",5"),8.08 (1H,
dd,J=8.9 Hz,2.7 Hz,H-2",6"),5.41 (1H,d,J =
7.1 Hz, H-1") ;" C-NMR (DMSO-d,, 100 MHz) §:
127.5(C-2),133.1(C-3),177.5(C4),161.1(C-
5),98.7(C-6),164.2(C-7),93.7(C-8),156.3(C-
9),103.9 (C-10),120.9, (C-1"),131.0 (C=2"),
115.1(C-3"),159.9(C4") ,115.0(C-5") ,131.0( C-
6'),101.5(C-1"),71.3(C=2"),73.2(C-3"),67.9
(C4"),75.7(C-5"),60.1(C-6") . LA %k 530k
(4 4138 1Y 1L 25 195-3-0-B-D-Nik e ~f= 2L 1 5 A —
e A 2 LA -3-0-B-D-Mk i 2L .

EM3 HEOTLEEH A, ESI-MS m/z 489
[M+H]*,"H-NMR ( DMSO-d, ,400 MHz) §:0.99,
1.26,1.42,1.70,1.07,1.07 (18H, s,-CH, x 6),
1.10(3H,d,J=4.5 Hz) ,3.37(1H,d,J =8. 6 Hz, H-
3),3.05(1H, s, H-18),5.57 (1H, br s, H-12);
“C-NMR ( DMSO-d, , 100 MHz) §:55.9 (C-1),68.5
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(C-2),40.4(C-3),38.5(C4) ,48.2(C-5) ,24. 1(C-
6),33.6(C-7),83.8(C-8),47.8(C9),18.9(C-
10),39.6(C-11),127.9(C-12),139.9(C-13) ,29.2
(C-14),42.3(C-15),47.8(C-16),26.3 (C-17),
42.1(C-18),72.6(C-19),38.4 (C-20),54.5(C-
21),27.0(C-22),29.3(C23),16.7(C-24),16.8
(C-25),17.6(C-26),24.6 (C-27),180.6 (C-28),
17.2(C-29),26.9(C-30) . LA %4l 5 SCmk[ 5] #
TE R S R A B BB A Y 3 2R,

et 4 HEl A, ESI-MS m/z S03[ M +
H] *.'H-NMR ( DMSO-d, ,400 MHz) §:1.63,1.59,
1.41,1.21,1.07(15H,s,-CH, x5) ,1. 10(3H,d,J =
6.0 MHz,30-CH,),2.48 (2H, m, H-1),4.90 (1H,
m,H2),1.84(1H,t,J =9.1,7.5 Hz, H9),5.54
(1H,br s,H-12);3.02(1H,s,H-18),2.26 (2H, ud,
H-22) ;" C-NMR(DMSO0-d, ,100 MHz)§:50.9(C-1) ,
75.5(C-2),215.1(C-3),55.8(C4),58.9(C-5),
20.0(C6),33.6(C-7),40.5(C-8),47.6(C9),
37.9(C-10),24.3(C-11),127.4(C-12),140.0( C-
13),42.3(C-14),29.6(C-15),26.2(C-16),48. 1
(C-17),54.5(C-18),72.6 (C-19),42.0 (C-20),
26.9(C21),38.4(C22),29.2(C=23),65.3(C-
24),17.3(C-25),16.8(C-26) ,24.6(C-27),180.6
(C-28),27.1(C29),16.7(C-30), I %45 X
BR16 ) HRIA M 2, 19, 24- = F32 3L 19 3512475 -3 -4 -
28-TRHEA —F, BE G 4 h 2a,19a,24- =20
By JR-12-05-3 -4 2812 .

&5 HakA, ESI-MS m/z 457[ M +
H] *.'H-NMR ( DMSO-d, ,400 MHz) §:0.94,0.99,
0.97,1.01,1.04,1.28,1.26 (21H,s,-CH, x7),
3.24(1H,dd,J =13.5,4. 5Hz, H-18),3.42(1H,d,
J=9.5 Hz,H-3) ,4.01(1H,td,J =10.0,H-2),5.35
(1H,t,J =3.5Hz, H-12) ;" C-NMR ( DMSO-d, , 100
MHz)§:47.7(C-1),68.5(C-2),83.8(C-3),40.0
(C4),55.8(C-5),18.8(C-6),33.1(C-7),29.6(C-
8),17.4(C-9),16.9(C-10) ,23.9(C-11),122. 4( C-
12),144.9(C-13),42.2(C-14),29.2(C-15),23.7
(C-16),46.6 (C-17),41.9 (C-18),46.3 (C-19),
31.0(C20),34.1(C21),33.1(C-22),39.7 (C-
23),48.1(C24),38.6(C25),17.4(C-26),26.1
(C-27),180.1(C28),33.4(C29),23.7(C-30).,
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k&6 [ EhAK, ESI-MS m/z 457
[M+H]*,"H-NMR ( DMSO-d,,400 MHz)§:0. 89,
0.96,1.07,1.21,1.34(15H,s,-CH, x5) ,1. 11(3H,
d,J=6.5 Hz,29-CH,), 0.95(3H,d,J =6.5 Hz,30-
CH;),5.21 (1H, br s, H-12) ;" C-NMR ( DMSO-d, ,
100 MHz) §:39.8 (C-1),27.8(C-2),79.6(C-3),
40.4(C4),56.7(C-5),19.4(C-6),34.3(C-7),
40.7(C-8),48.1(C9),38.1(C-10),23.5(C-11),
126.9(C-12),139. 6 (C-13) ,42.2(C-14) ,28.2( C-
15),24.3(C-16),48.1(C-17),54.3(C-18),39.9
(C-19),40.4(C20),31.7(C-21),38.1(C-22),
28.7(C23),17.7(C24),16.0(C-25),17.6 ( C-
26),24.1(C-27),181.6(C-28),16.3(C-29),21.5
(C-30) . DA %5 SCHR19 | Hiil 1Y B 05 R AR —
B EE Y 6 TR

WEWT HEBA, Molish [ i &2 BHE , #71
24 S5 ), Liebermann-Burchard Jz i 5 [H1E,
PR RE R ARG W, FL S X IR
I 2 2 2R R IR IT R B — 3, &
BRGSO TR s e S T,

&Y 8  JTaEIRES M, mp 140 ~ 142 C,
10% BilR- £ BEgs oM 5241 (1, TLC kil 55 B-4
3 o) B RE AR A TR -G8 RUR TR RS, B o B-
A

A9 [kt i, ESI-MS m/z 391 [ M +
H]* .'"H-NMR ( DMSO-d, ,400 MHz )§:9.50(1H,s,
4'-0H),9.36(1H,s,3-0OH) ,6.84(1H,t,J =3.4 Hz,
H-2),6.45(1H,t,J =4.3 Hz,H4) ,6.68(1H,t,J =
3.4 Hz,H-6),7.40(2H,d,J =8.7 Hz,H-2") ,6. 82
(1H,d,J=8.7 Hz,H-3') ,4.92(1H,d,J =7.5 Hz,
H-1"),3.10 ~3.86 (6H, Gle-H-2" ~ 6") ; "C-NMR
(DMSO-d, ,100 MHz) §:140. 8 (C-1),106.8 (C-2),
160.3(C-3),104.0(C4),159.2(C-5),108.1(C-
6),126.7(C-a),129.8(C-b),129.9(C-1"),129.0
(C-2"),116.5(C-3"),158.3(C4"),116.5(C-5"),
128.9(C-6"),102.2 (C-1"),74.6 (C-2"),78.7 ( C-
3"),71.5(C4"),77.8(C-5") ,63. 1(C-6"), LI L%k
P 5 SCHER [ 10 ] 4B 1) 22 P B AR — 3, SE b
G A
4 fLEWIEFR DPPH [ i EEMIRE T

iz f DPPH 3£ 3t r s i 2 m b 59 1 ~ 9

HEATURSMNGT AR PEIT AN o RS 2 5 U B vk B
26.4 mg -+ L™'f) DPPH HIEEE 2 mL, FE40 1 0A
2 mlL LAV A 95 70 T A e 79 A ] 3 2 0 ot T
H, FEAHIR AT, G S T S 30 ~ 40 min, £ 517
nm P 5E WO . [T LA 2 mL B B A R R
WIRAE 2 AR Ay, IFESR AW 2 mL 5 2 mL H
BV FNRAAE I RE S B AL IR LA Vit E VB8 BH
Xf B DLRE SO DPPH S BR% Y AT R A2k
HHE Y =[1-(A,-4,)/4,] x100% ., 1 A, DPPH
VSRR TR A 5 OB RE A, 5 F1 DPPH
IR AR ROEE 5 Ay = 50 A DPPH 3 0R &
JE OGRS . AR DPPH IEBRR LR 1,

#1 e 1~9 1 DPPH [ th2iF R

Table 1 DPPH clearance rate of compounds 1-9 %
J e /mg - L7
Ey
10 50
1 3.00 21.70
2 48. 05 95. 60
3 3.95 30. 60
4 2.35 21.95
5 2.25 20. 16
6 2.40 20. 05
7 — —
8 — —
9 36.24 75.23
Vit E 44.90 88.50
5 ihg

DPPH [ HyJE (1, 1- -2 98 SR ) & —F
R AR O A B, AR E M 2R A 3
PRAE I B 3 ANIRFR I 23 [ 457 BRSO, 38 2o foff e 76 FL
) U A O F AN R & HE LR AT Y L
BRI & #8/E H . DPPH 7E 517 nm 4b A5 e K
W, AP EALTG , LA AN BT e Hofe
517 nm ZbWE SR , BRI Hu 4k 7% DPPH (7%
Brfig s o

MALL AR I 4 AR T R A B A5 8 9 Mk A
YL ALE 1 ~8 I NZM Y s b
fhaue st BB 5 Vit E XTH, A 2 F19 R
THRAPAEAAENE, HIAea® 2 T Vit E. |
U, rTLUE & A By s i b A HA R
BT A TS, 1T BB B AR Tk 2R 59 .

- 3593 -



55 37 55 23 3 <> vh [{] vp 2 A ok Vol. 37, Issue 23

2012 412 H j China Journal of Chinese Materia Medica December,2012
[ Sk [ 8] Kojima H, Ogura H. Configurational studies on hydroxyl groups

[ 1] Liang G Y, Alexander I G, Peter G W. Pentacyclic triterpenes at C-2, 3 and 23 or 24 of oleanene and ursine-type triterpenes by
from the fruits of Rosa sterilis[ J]. J Nat Prod,1989,52(1) :162. NMR spectroscopy[ J]. Phytochemistry,1989,28(6) :1703.

(2] ZITE, Rz, BRiE S . sl 2o mmra[ 1], gy, [9] HAE.HRIL. EHEEFRAERSET]. PEDZ
1995,26(7) :339. Z%35,2005,30(3) . 198.

(3] WIEW], TAiA4, Mk, 55 . S TARM =[], i [10] Bk, o AR RAAL S AT [T ], Z#ekl R4 ,2008,36
2§,2002,33(2) ; 99. (29) :12736.

[ 4] SpUbdl, 250, B hL T EmERS MR T]. hE [11] XBAEDE, Z2d%re . Aot ELCy i bk DPPH F iy BE A0 & J5 1%
2247,1997,22(1) :38. [T ARl R 24T - AR, 2006,34 (1) +59.

[5] H&E BER,KRE,%. HtEHT =tk amn s [12]  PRAAEE, BT, R R 5 . BRI B DPPH A
W[ ]]. PEAPZZE,1998,23(6) 1361, SEREJ I E DT E LT ], MMk 5 Tk, 2006,26 (3) 69,

[6] Y. BT F s LmEENIID]. bt pEF [13] Blois M S. Antioxidant determinations by the use of a stable free
EER)F# B ,2005. radical[ J]. Nature, 1958, 181.1199.

(7] Bggde Wz, oo, 5 . AT o =R 28 Lo S - R [14] 2 2R, S 7, 55 . e AT P T [T ],
I TEMERRSE D], itz 2k, 2003,38(10) 1752 HE 2 53 ,2006,17(18) :1368.

Antioxidant activity constituents from root of Rubus crataegifolius

WEI Zhong-bao' , SUN Jia-ming’, LI Peng-fei’, WANG Shuai’ , ZHANG Hui’* , LIN Zhe'*
(1. Jilin Modern Medical and Biopharmaceutical Base Office, Changchun 130041, China;
2. Development Center of Traditional Chinese Medicine and Bioengineering, Changchun University of Traditional
Chinese Medicine, Changchun 130117, China;
3. Department of Pharmacy, First Affiliated Hospital of Changchun University of Traditional Medicine, Changchun 130021, China;
4. Department of Science and Technology, Changchun University of Traditional Chinese Medicine, Changchun 130117, China)

[ Abstract] Objective: To study the antioxidant constituents from the root of Rubus crataegifolius. Method; The constituents
isolation and purification from the root of R. crataegifolius was carried by reported column chromatography including silica gel, toyope-
arl, and their structures were elucidated on the basis of spectral compounds. DPPH method was used to evaluate the free radical scav-
enging activity of the isolated compounds. Result: Nine compounds were isolated from the root of R. crataegifolius, and their structures
were identified as follow: euscaphic acid (1), kaempferol-3-0-8-D-galactopyranoside (2), tormentic acid (3), 2a, 19a, 24-tri-
hydroxyurs-12-ene-3-oxo0-28-acid (4), 2a-hydroxy-oleanolic acid (5), ursolic acid (6) , daucosterol (7), B-sitosterol (8) and poly-
datin (9). By experiment of antioxidant activity, the result showed compounds 2 and 9 revealed DPPH free radical scavenging rates
were 95.60% and 75.23% at the concentration of 50 mg + L.”". Conclusion : Compounds 1-8 were isolated from this plant for the first
time, and compounds 2 and 9 showed the significant antioxidant activity.

[ Key words| Rubus; Rubus crataegifolius; constituents; antioxidant
doi:10. 4268/ cjemm20122318
[REHRE BZE]

- 3594 -





