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Active components of antioxidation and a-glucosidase inhibitory from Rubi
Fructus

LIU Xi-da, HAN Na, LIU Zhi-hui, ZHAI Jian-xiu, LI Si-kai, YIN Jun
School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China

Abstract: Objective To investigate the active components which have antioxidant and a-glucosidase inhibitory activities of dry
fruits from Rubus chingii. Methods The fraction was separated and purified by silica gel column chromatography, ODS column
chromatography, gel column chromatography. The structures of compounds were identified by *H-NMR and 3C-NMR spectral data.
DPPH radical scavenging and a-glucosidase inhibitory activity evaluation methods were used to assess the antioxidant and
a-glucosidase inhibitory activities of compounds. Results Sixteen compounds were isolated from 30% ethanol elution site of the
ethanolic extract from R. chingii. The structures of these compounds were identified by spectroscopic analysis as
1,2,3,4,6-penta-O-galloyl-B-D-glucoside (1), 1,2,6-penta-O-galloyl-p-D-glucoside (2), 1-O-glaloyl-B-D-glucoside (3), procyanidin Bs
(4), tiliroside (5), hovetrichoside C (6), kaempferol-3-O-B-D-glueopyranoside (7), 7-O-B-D-glucopyranosyl-(—)-afzelechin (8),
quercetin (9), methyl flavogallonate (10), ellagic acid (11), methyl brevilolin-carboxylate (12), 2,4,6-trihydroxy-acetophenone-
6-O-B-D-glucopyranoside (13), methyl gallate (14), ferulic acid (15), and 3.4’-dihydroxypropiophenone (16). Conclusion
Compounds 10 and 13 are firstly isolated from the genus Rubus. Compounds 1—4, 9—12, and 14 have good antioxidant effects,
compounds 1, 2, 4, and 11 have good inhibitory activity of a-glucosidase. Compound 1 has the best antioxidant activity and
inhibitory activity of a-glucosidase.

Key words: Rubus chingii Hu; antioxidant activity; a-glucosidase inhibitory activity; 1,2,3,4,6-penta-O-galloyl-B-D-glucoside; methyl
flavogallonate; 2,4,6-trihydroxy-acetophenone- 6-O-B-D-glucopyranoside
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BREFNEHRPBH FRENERERT
Rubus chingii Hu gl R s, 8510 TR E
TOVH. 2 VLA WiiDRIAm e, HA a8 B S 40
PR TR H S Th AL 78 21 F B A e 2K |
RS A NLERE A 2 pEAEN . ARG B T AR
W], B#ETIHPTE L BERETE 528, H S H
MR EWH R N T DR NE R T PR
BRI 2 A, AR A J A B 21 T0% £
PEHU KA R L AT TP ik, I
30% L BESE I ER A A RAFE 1, A T AR AL
A 22 o3 B i AT IR 7, I 5545331 16
MMEED, 3% RN 1,2,3,4,6- TR & T 5E-B-D-
M WO A OBE C 1,2,3,4,6-penta-O-galloyl-B-D-
glucoside, 1) 1,2,6- =% & Tt 3&-B-D-MH i & 2
(1,2,6-penta-O-galloyl-p-D-glucoside, 2). 1-¥% &1
P 3-B-D-Mi i 8 AT FE  (1-O-glaloyl-B-D-glucoside,
3). JE{EFH X Bs (procyanidin Bz, 4). T
(tiliroside, 5) hovetrichoside C(6)- 111 2%}-3-O-p-D-
mt oW W & M 1 ( kaempferol-3-O-B-D-
glueopyranoside, 7). [ ) L% 2 -3-O-B-D- M I i 4
BitF [7-0-B-D-glucopyranosyl-(—)-afzelechin, 8] #il
% (quercetin, 9). methyl flavogallonate (10).
¥IAE IR Cellagic acid, 11) %5 M 75 AR H R (methyl
brevilolin-carboxylate, 12). 2,4,6- =57 2. fii-6-O-
B-D- itk i 7 45 B EF (2,4,6-trihydroxy-acetophenone-
6-O-B-D-glucopyranoside , 13). ¥ & F & H Iig
(methyl gallate, 14). Fi%ilE (ferulic acid, 15).
3.4- " FFIK AW (3,4'-dihydroxypropiophenone,
16); PRIMNEMEE R B REEY) 1~4. 9~12, 14 A
BRI FPUAMEN, a1, 20 40 11 HEE
TP o-H AT BEE RIS, (6B 1 TS
S o & 0EE RIS I fom, N HEE— BT KR
FR] A AR R o
1 UBESHR

Bruker Avance-600 B A% REFLHRIL LA Bruker
Avance-400 B L AR I #E A (i 1 Bruker Biospin
AF]D; LC-10A ERuBAH 4 (HAX Shimadzu
A7)); Sephadex LH-20 %t/i4T (36 [E Pharmacia 2
7); FEOIEFIRER G. GFase (100~200 H, H%
WA T s B FRE CRIEBFRERMERM A TR A
F]Ds HAKFI BTl UL BHSE AT A )
ODS-A WAt IEH: (50 um, HA YMC AF]D; o-
) 2 BE LW 0T i 2 R Bk -a-D- ML PR T AT R EF

(PNPG, LA RBHARARD); 1,1-—K
Fe-2-=hF A (DPPH, £[E Sigma A#); FiF
BopE (b5 H19990205, bt FEF-EEZG (e H R A
"D 4i4 R C A (b5 H21020713, ZRdbdlZg4E
BVEFHEE — I 25 R AT .

BRETILH2E T SCETAMERAR, &
BRZRL R 22 th 25 % Bt A 25 5 Bt SRR ZE B S 8
N FF R, chingii Hu ()8 i 2R 512
2 REESENE

WAERB T TERARSE 6 kg, ¥ )E H
50 L 70% 2 % IR 2L 3 ¥k, 2 h/ik, & HE B,
WEIRAE1S 7.7 LEAZTRI; BT D101 A
KILW A RERE, 2 A K 2% 30%- 60%-+ 90% .
WS kAT RA LR, 75 30% £ 5 e M # A (115.0 gD+
60% 2B M A7 (330.0 g) 1 90% 2. B35k i 7
(45.19).

30% ZBE PR W S A hE R AL (0 A s, A
Fi-FEE (20 0 1—0:100) BEEEVEMIASE] 5 MR
(Fr.1~5). Fr.1 (0.49) &R GIESE, —&
Hge-HEE (50 @ 1—1: 1) BAEEWEMAES 5 MRy
(Fr. 1-1~1-5), Hrp i 4 Fr. 1-1 £ & 00AH 2 2
DLFEE-/K (60 @ 40) AMEIHHMSRIMLAEY) 9 (3.3
mg). Fr.2 (0.9 g) % Sephadex LH-20 %t H: (i,
F RS P A9 3 2 Mo (Fr. 2-1~2-2), Fr. 2-1
25t ) B BEE 45 A3 254 10(56.0 mg), Fr. 2-2
LB EE O, BERRORE-FE-K (5:1:0.9)
NREMHERIL S 15 (10.0 mg). Fr.3 (6.7 g)
SAERAE R, & bE-FEE-K (30011013 :
1:0.1) BEEEEMERE 2 Mgy (Fr.3-1~3-2),
Fr. 3-1 4 Sephadex LH-20 &t (o i, RS vt
i /5 24k A4 4(6.3 mg), Fr. 3-2 £ Sephadex LH-20
B ATl , HREERE VNS R 2 MRS (Fr.
3-2-1~3-2-2), Fr. 3-2-1 &id e &2 il 45 5 3
h&95 (16.5 mg), Fr. 3-2-2 47§ 2 (i) 4% [
1% 2 M- W E-7K (5 1 1 0.9) 113 5814k-&44) 6(3.1 mg)
114 (22 mg). Fr. 4 (20 g) £ ODS tH:thil%, H
fig-7K (20 : 80—~40 : 60) ALV, 1922 My
(Fr. 4-1~4-2), Fr. 4-1 £ Sephadex LH-20 %t AT (4
P, PR R YRR R 2 A (Fr. 4-1-1~4-1-2),
Fr. 4-1-1 £ & WM 43 s 4lidk [ EE-/K (20 : 80D ]
B EIMEE9 11 (2.2 mg, tr=35.6 min). 13 (3.0 mg,
tr=42.3 min)#1 16(11.5 mg, tr=52.2 min), Fr. 4-1-2
R S VAR 7y B A [ EE-/K (20 © 80D 115 21L&
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¥ 1 (3.6mg, tr=625min). 2 (2.1 mg, tr=46.7
min) A1 3(1.9 mg, ts=>55.9 min), Fr. 4-2 & Sephadex
LH-20 &ERAE (03l WIRESE Ve iifs 21 &4 12
(1L4mg). Fr.5 (159) £ ODS tifiitsr 5, HE-
7K (10 1 90—~30 : 70) BHEEBEMIAFE] 5 ML S (Fr.
5-1~5-5), Fr. 5-1 % ODS {43 #:4y 85, HiE-7K (0 -
100—30 : 70> FREEGEMASEILAY 7 (1.6 mg)
8 (2.6 mg)-
3 HEMKE

WEY 1: KOk R, AT 254 nm T AREHE,
fik e AR 7 2 WE 2% FeCls £ BV VR o 1 B
'H-NMR (600 MHz, CD3;OD) ¢: 7.12 (2H, s,
1-galloyl-H-2, 6), 7.06 (2H, s, 2-galloyl-H-2’, 6"), 6.99
(2H, s, 3-galloyl-H-2', 6"), 6.96 (2H, s, 4-galloyl-H-2',
6), 6.91 (2H, s, 6-galloyl-H-2’, 6"), 6.24 (1H, d, J =
8.3 Hz, H-1), 5.91 (1H, t, J = 9.7 Hz, H-3), 5.62 (2H,
m, H-4), 451 (1H, dd, J = 12.2, 1.9 Hz, H-5), 4.40
(2H, m, H-6); 13C-NMR (150 MHz, CDs0D) : 167.9
(1-galloyl-C-7"), 167.2 (2-galloyl-C-7"), 166.9 (3-
galloyl-C-7"), 166.9 (4-galloyl-C-7"), 166.2 (5-galloyl-
C-7"), 146.5 (1-galloyl-C-4"), 146.4 (2-galloyl-C-4"),
146.4 (3-galloyl-C-4"), 146.3 (4-galloyl-C-4"), 146.2
(5-galloyl-C-4"), 140.7 (1-galloyl-C-3’, 5"), 140.3
(2-galloyl-C-3', 5'), 140.2 (3-galloyl-C-3, 5'), 140.0
(4-galloyl-C-3’, 5), 139.9 (5-galloyl-C-3’, 5"), 121.0
(1-galloyl-C-17), 120.3 (2-galloyl-C-1"), 120.2 (3-
galloyl-C-1), 120.2 (4-galloyl-C-1"), 119.7 (5-galloyl-
C-1"), 110.6 (1-galloyl-C-2’, 6"), 110.4 (2-galloyl-C-2’,
6", 110.4 (3-galloyl-C-2', 6'), 110.3 (4-galloyl-C-2’,
6'), 110.3 (5-galloyl-C-2’, 6"), 93.8 (Glc-C-1), 74.3
(Glc-C-5), 74.0 (Glc-C-3), 72.1 (Glc-C-2), 69.8
(Glc-C-4), 63.1 (Glc-C-6) . #i4f LA b Hidis 45 & STk
WIE™, WS 1 N 1,2,3,4,6- L% & FBESE-B-
D- At e 3 757 4 o

WEY) 2: KRR, AT 254 nm T AREDE,
HeE e AR T 2 BE 2% FeCls £ BV VR o 1
IH-NMR (600 MHz, DMSO-ds) J: 6.96 (2H, s,
1-galloyl-H-2, 6), 6.91 (2H, s, 2-galloyl-H-2, 6), 6.87
(2H, s, 6-galloyl-H-2, 6), 5.89 (1H, d, J = 8.4 Hz,
H-1), 5.03 (1H, t, J = 9.0 Hz, H-3), 4.43 (1H, d, J =
12.0 Hz, H-4), 4.31 (1H, dd, J = 12.2, 4.9 Hz, H-2),
422 (1H, t, J = 6.6 Hz, H-5), 3.81 (2H, m, H-6);
13C-NMR (150 MHz, DMSO-dg) ¢: 165.7 (1-galloyl-

C-7", 164.9 (2-galloyl-C-7"), 164.1 (6-galloyl-C-7"),
145.6 (1-galloyl-C-4"), 145.5 (2-galloyl-C-4"), 145.4
(6-galloyl-C-4"), 138.6 (1-galloyl-C-3’, 5'), 138.6 (2-
galloyl-C-3', 5), 138.5 (6-galloyl-C-3’, 5"), 119.3 (1-
galloyl-C-1"), 119.1 (2-galloyl-C-1"), 118.9 (6-galloyl-
C-1, 108.9 (1-galloyl-C-2’, 6"), 108.7 (2-galloyl-C-2’,
6'), 108.6 (6-galloyl-C-2', 6", 92.1 (Glc-C-1), 74.7
(Glc-C-5), 73.6 (Glc-C-3), 72.6 (Glc-C-2), 69.5
(Glc-C-4), 65.0 (Glc-C-6). Hid#fs LA I H¥is H-4h & ik
RIEB), HEWHML S 2 Ty 1,2,6- =% & T I %E-B-D-
et e 7] 2 1

&Y 3: AKIAR, 5AMT 254 nm TAH RGN,
fiE e AR T E BE 2% FeCls L BE R IR 0 i B 0.
'H-NMR (600 MHz, D-0) &: 7.18 (2H, s, H-2, 6), 5.71
(1H, d, J = 7.2 Hz, Glc-H-1), 3.89 (1H, dd, J = 12.4,
1.5 Hz, Glc-H-3), 3.73 (1H, dd, J = 12.5, 54 Hz,
Glc-H-4), 3.61 (3H, t, J = 7.1 Hz, Glc-H-6, 2), 3.48
(1H, t, J = 9.0 Hz, Glc-H-5); ¥C-NMR (150 MHz,
D,0) 6: 169.4 (C-7), 147.4 (C-3, 5), 142.1 (C-4), 121.9
(C-1), 113.2 (C-2, 6), 97.2 (Glc-C-1), 79.7 (Glc-C-3),
78.3 (Glc-C-5), 74.9 (Glc-C-2), 72.0 (Glc-C-4), 63.2
(Glc C-6). M4k LA 2 #4855 STl HaE!®, HEirik
E1 3 9 1-1 B 1Tk Jik-B-D- A i 7 2 B

&Y 4: BHETERMAR, H£IMT 254 nm T
AHEDE, FERAREZmE 10%6 R O BEA R o .
'H-NMR (600 MHz, DMSO-de) J: 6.84 (1H, d, J=2.0
Hz, H-2"), 6.77 (1H, dd, J = 8.3, 2.1 Hz, H-6'), 6.69
(1H, d, J = 8.1 Hz, H-5'), 6.60 (1H, d, J = 2.1 Hz,
H-2'"), 6.59 (1H, dd, J = 8.2, 2.1 Hz, H-6""), 6.57 (1H,
d, J=8.2 Hz, H-5""), 5.85 (1H, s, H-6"), 5.74 (1H, d,
J = 2.4 Hz, H-6), 5.67 (1H, d, J = 2.4 Hz, H-8), 4.38
(1H, d, J = 8.4 Hz, H-2), 4.26 (1H, d, J = 8.4 Hz,
H-2"), 422 (1H, m, H-3), 4.15 (1H, d, J = 8.4 Hz,
H-4), 2.78 (1H, dd, J = 16.2, 8.4 Hz, H-4"a), 2.33 (1H,
dd, J = 16.2, 8.4 Hz, H-4"b); 3C-NMR (150 MHz,
DMSO-dg) d: 159.5 (C-9), 157.3 (C-7), 154.6 (C-5),
154.2 (C-7"), 153.5 (C-9"), 153.4 (C-5"), 144.8 (C-3"),
144.6 (C-3"), 144.2 (C-4"), 144.0 (C-4), 129.1
(C-1"), 1289 (C-1), 118.8 (C-6'), 117.6 (C-6""),
115.3 (C-5""), 114.9 (C-2'), 114.6 (C-5'), 1143
(C-2', 108.4 (C-8"), 106.2 (C-10), 105.8 (C-10"),
98.9 (C-6) 98.5 (C-6"), 95.5 (C-8), 82.3 (C-2), 81.4
(C-2M), 71.7 (C-3), 67.0 (C-3"), 37.2 (C-4), 29.0
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(C-4"). HR4E LA - H3m 456 SCRIaE D, HEWT ik &
Y 4 NIEIEE # Bao

&Y 5: WOTLETMA, KIMT 254 nm
HIEPE, FER IR Z M 10%0 8 L BA R 5 .
'H-NMR (600 MHz, DMSO-ds) 6: 7.99 (2H, d, J = 8.8
Hz, H-2', 6"), 7.37 (2H, d, J = 8.6 Hz, H-2", 6"), 7.34
(1H, d, J = 16.0 Hz, H-7"), 6.86 (2H, d, J = 8.8 Hz,
H-3',5"), 6.79 (2H, d, J = 8.6 Hz, H-3", 5""), 6.39 (1H,
d, J=2.1 Hz, H-6), 6.15 (1H, d, J = 2.1 Hz, H-8), 6.11
(1H, d, J = 15.9 Hz, H-8"), 5.45 (1H, d, J = 6.1 Hz,
Glc-H-1), 5.24 (1H, d, J = 5.7 Hz, Glc-H-3), 5.18 (1H,
d, J = 4.9 Hz, Glc-H-4), 427 (1H, dd, J = 11.9, 2.1
Hz, Glc-H-2), 4.03 (1H, dd, J = 11.8, 6.3 Hz,
Glc-H-5), 3.20 (2H, m, Glc-H-6); 3C-NMR (150
MHz, DMSO-dg) d: 177.4 (C-4), 166.1 (C-9"), 164.2
(C-7), 161.1 (C-5), 160.0 (C-4"), 159.8 (C-4"), 156.4
(C-2), 156.3 (C-9), 144.6 (C-7"), 133.0 (C-3), 130.8
(C-2', 6", 130.1 (C-2", 6"), 124.9 (C-1"), 120.7 (C-1"),
115.7 (C-3', 5", 115.0 (C-3’, 5"), 113.6 (C-8"), 103.8
(C-10), 100.9 (Glc-C-1), 98.7 (C-6), 93.6 (C-8), 76.2
(Gle-C-2), 742 (Glc-C-5), 74.1 (Glc-C-3), 69.9
(Glc-C-4), 62.9 (Glc-C-6) . Hi 4k LA %4 45 A STk
RIEE, HEWT i &4 5 R

&Y 6: FHOTEMA, HKIMT 254 nm T
HIEPE, FEARTEZmE 2% FeCls LA i i 22
1, TH-NMR (400 MHz, DMSO-dg) J: 6.93 (2H, t, J =
7.3 Hz, H-2', 6), 6.55 (2H, d, J = 8.1 Hz, H-3', 5),
6.01 (1H, s, H-5), 5.91 (1H, s, H-7), 493 (1H, d, J =
6.7 Hz, Glc-H-1), 3.65 (1H, m, Glc-H-3), 3.47 (1H, m,
Glc-H-4), 3.25 (4H, m, Glc-H-2, 5, 6), 2.92 (2H, m,
H-b); 13C-NMR (100 MHz, DMSO-ds) : 192.6 (C-3),
171.9 (C-7a), 168.8 (C-6), 156.8 (C-4), 156.7 (C-4"),
131.3 (C-2, 6'), 124.2 (C-1"), 114.7 (C-3, 5"), 105.5
(C-2), 101.8 (C-3a), 99.4 (Glc C-1), 96.0 (C-5), 91.8
(C-7), 77.2 (Glc-C-5), 76.8 (Glc-C-3), 72.9 (Glc-C-2),
69.3 (Glc-C-4), 60.4 (Glc-C-6), 40.4 (C-b). HRHIELA L
B E CmkED, #HHEY 6 N
hovetrichoside C.

WE 7. HOITETMA, KIMT 254 nm
BIEHE, LR HOHEZ M 10%6 R B e # .
'H-NMR (600 MHz, DMSO-ds) ¢6: 8.07 (2H, d, J=8.8
Hz, H-2', 6), 6.86 (2H, d, J = 8.8 Hz, H-3', 5"), 6.41
(1H, d, J =2.1 Hz, H-8), 6.19 (1H, d, J = 2.1 Hz, H-6),

5.40 (1H, d, J = 7.6 Hz, Glc-H-1), 5.19 (1H, d, J = 4.7
Hz, H-2), 4.86 (1H, d, J = 5.7 Hz, Glc-H-3), 4.50 (1H,
d, J = 41 Hz, H-3), 450 (1H, d, J = 5.83 Hz,
Glc-H-4), 3.66 (1H, d, J = 3.5 Hz, Glc-H-2), 3.54 (1H,
ddd, J = 9.2, 7.5, 3.8 Hz, Glc-H-5), 3.47~3.44 (1H,
m, Glc-H-6); B3C-NMR (150 MHz, DMSO-ds) o:
177.9 (C-4), 165.0 (C-7), 161.6 (C-5), 160.4 (C-4),
156.8 (C-9), 156.7 (C-2), 133.6 (C-3), 131.4 (C-2', 6"),
121.3 (C-1"), 115.5 (C-3', 5", 104.2 (C-10), 102.1
(Gle, C-1), 99.2 (C-6), 94.1 (C-8), 76.2 (Glc-C-5),
73.5 (Glc-C-3), 71.6 (Glc-C-2), 68.3 (Glc-C-4), 60.6
(Glc-C-6). 4 LA - Hdfs 45 & SCHRHIRTE RO, HEKT
&M 7 il Z583-3-0-B-D- M i 7 2 A

EY) 8: MEOTEILHA, HKIMT 254 nm T
EREBE, FERHREZ M 10%6 R LB R .
IH-NMR (600 MHz, DMSO-ds) J: 7.16 (2H, d, J = 8.5
Hz, H-2', 6), 6.75 (2H, d, J = 8.5 Hz, H-3', 5), 6.13
(1H, d, J = 2.2 Hz, H-8), 5.89 (1H, d, J = 2.2 Hz, H-6),
4.72 (1H, d, J = 7.6 Hz, Glc-H-1), 455 (1H, d, J= 7.9
Hz, H-2), 3.84 (1H, td, J = 8.3, 5.5 Hz, H-3), 3.70~
3.67 (1H, m, Glc-H-6a), 3.50 (1H, m, Glc-H-6b), 3.21
(4H, dd, J = 15.8, 8.3 Hz, Glc-H-2~5), 2.93 (1H, dd,
J=16.3, 5.5 Hz, H-4), 2.40 (1H, d, J = 8.5 Hz, H-4);
3C-NMR (150 MHz, DMSO-ds) 4: 156.9 (C-7), 156.6
(C-5), 156.3 (C-9), 155.0 (C-4"), 129.8 (C-1"), 128.6
(C-2', 6, 114.8 (C-3', 5), 101.4 (C-10), 100.6 (Glc-
C-1), 96.1 (C-8), 95.0 (C-6), 81.1 (C-2), 76.9 (Glc-
C-4), 76.5 (Glc-C-5), 73.2 (Glc-C-3), 69.5 (Glc-C-2),
66.1 (C-3), 60.5 (Glc-C-6), 28.0 (C-4). ¥ LA L%
Ia5G A IERY, HEWT A1) 8 NPT R ) LR 2 -3-
O-B-D- Mt Mei 7 47 B

WEW9: WOTEKA, FHMT 254 nm T
HREPE, 365 nm NAE GGG, ERAREZEB 10%
i BR £ B % W B ¥ 1. 'H-NMR (400 MHz,
DMSO-dg) o: 12.48 (1H, s, 5-OH), 10.76 (1H, s,
3-OH), 9.57 (1H, s, 7-OH), 9.34 (1H, s, 4'-OH), 9.28
(1H, s, 5-OH), 7.67 (1H, d, J = 2.2 Hz, H-2'), 7.54
(1H, dd, J = 8.5, 2.2 Hz, H-6'), 6.88 (1H, d, J = 8.5
Hz, H-5"), 6.40 (1H, d, J = 2.0 Hz, H-6), 6.18 (1H, d,
J = 2.0 Hz, H-8); 3C-NMR (100 MHz, DMSO-ds) o:
175.8 (C-4), 163.8 (C-7), 160.7 (C-5), 156.1 (C-9),
147.6 (C-4'), 146.7 (C-3'), 145.0 (C-2), 135.7 (C-3),
121.9 (C-1"), 119.9 (C-6), 115.5 (C-5'), 115.0 (C-2"),
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103.0 (C-10), 98.1 (C-6), 93.3 (C-8) . MR 45 LA - %4l +:
SEACHRARERD, HEWTE A 9 M K.

&) 10: RGBT ETMAR, HET HEE,
AN 254 nm NAREBE, FERIREEm 2% FeCls
CEE VR WS B . TH-NMR (600 MHz, DMSO-ds)
9: 7.48 (1H, s, H-5'), 7.09 (1H, s, H-6"), 3.44 (3H, s,
7"-OCHs); C-NMR (150 MHz, DMSO-dg) J: 166.5
(C-7"), 159.6 (C-7'), 157.8 (C-7), 148.2 (C-4"), 146.5
(C-4), 144.4 (C-5"), 144.0 (C-3"), 139.6 (C-3"), 138.6
(C-3), 137.8 (C-2"), 136.8 (C-2), 135.9 (C-4"), 125.8
(C-1"), 119.2 (C-6), 118.6 (C-2"), 113.1 (C-1"), 112.0
(C-1), 110.4 (C-6), 109.6 (C-5), 107.9 (C-5'), 107.8
(C-6"), 51.4 (-OCHa). MR¥ELL FEHE 45 & STkl
B3, HEWLL A4 10 S methyl flavogallonate .

&Y 11 AfE AR, EIMT 254 nm
NEREBE, AR Z T 2% FeCls B . 15 2
. 'H-NMR (600 MHz, DMSO-ds) d: 7.29 (1H, s,
H-3, 3); 8C-NMR (150 MHz, DMSO-dg) ¢: 160.6
(C-7, 7'), 149.4 (C-6, 6), 139.5 (C-4, 4"), 136.4 (C-5,
5%, 113.8 (C-1, 1), 111.0 (C-2, 2"), 108.4 (C-3, 3").
i A B IR 45 G SCiRoE R, HER LAY 11 8
BEAETR o

&) 12: R EEHIREMA, K5MT 254 nm
TEREBE, FERAR T Z T 2% FeCls £ B 1 U 15 22
. 'H-NMR (600 MHz, DMSO-ds) d: 7.30 (1H, s,
H-7), 4.42 (1H, dd, J = 7.8, 2.1 Hz, H-9), 3.63 (3H, s,
9b-OCHs), 2.98 (1H, dd, J = 18.7, 7.8 Hz, H-10b),
2.47 (1H, dd, J = 18.8, 2.1 Hz, H-10a); *C-NMR (150
MHz, DMSO-ds) o: 193.5 (C-11), 173.0 (C=0), 160.6
(C-8), 150.1 (C-6), 146.2 (C-2), 144.1 (C-4), 141.0
(C-5), 138.9 (C-3), 115.4 (C-7a), 113.3 (C-3a), 108.5
(C-7), 52.5 (-OCHs3), 41.0 (C-9), 37.4 (C-10). #R#x LA
RIS A SR E DS, HEWE S 12 vk
TR IR I o

&Y 13: WFEOEHIREAE, 25MT 254 nm
TEBEBE, FERARTEZmE 2% FeCls £ BT 15 22
. 1H-NMR (600 MHz, DMSO-ds) J: 6.01 (1H, s,
H-3), 5.79 (1H, s, H-5), 4.88 (1H, d, J = 7.1 Hz,
Glc-H-1), 3.69 (1H, Glc-H-3), 3.50 (1H, d, J = 5.2 Hz,
Glc-H-4), 3.30 (2H, Glc-H-2, 5), 3.21 (2H, m,
Glc-H-6), 2.59 (3H, s, H-8); ®C-NMR (150 MHz,
DMSO-ds) d: 201.7 (C=0), 167.6 (C-4), 166.0 (C-2),
161.1 (C-6), 103.7 (C-1), 100.6 (Glc-C-1), 97.1 (C-3),

95.1 (C-5), 77.1 (Glc-C-5), 76.7 (Glc-C-3), 73.1 (Glc-
C-2), 69.4 (Glc-C-4), 60.4 (Glc-C-6), 32.6 (-CH3). #
I DA B R 25 G SCikaRoEne), LAY 13 8
2,4,6- = $2 57K 2. {-6-O-B-D- M it 18 2 HE 1

WEY 14 BERAR, EHMT 254 nm FHEE
BE, EERIREETT 2% FeCls ZBEE R R B0,
IH-NMR (400 MHz, DMSO-de) J: 6.94 (2H, s, H-2,
6), 3.74 (3H, s, 7-OCHz); C-NMR (100 MHz,
DMSO-ds) 0: 166.3 (C-7), 145.6 (C-3, 5), 138.4 (C-4),
119.3 (C-1), 108.5 (C-2, 6), 51.5 (-OCH3). #R#ELLE
BRI 45 B CRIRIERT, WL A 14 NEET
PR F T

AW 15: TtERIRG &, RAMT 254 nm N H
WS, TR 2% 2% FeCly Z RV 15 B 10,
IH-NMR (600 MHz, DMSO-ds) o: 7.48 (1H, d, J =
15.9 Hz, H-8), 7.27 (1H, d, J = 2.0 Hz, H-2), 7.07 (1H,
dd, J = 8.1, 2.0 Hz, H-6), 6.78 (1H, d, J = 8.1 Hz, H-5),
6.36 (1H, d, J = 15.9 Hz, H-7), 3.81 (3H, s, -OCH3):
B3C-NMR (150 MHz, DMSO-ds) 0: 168.5 (C-9), 149.5
(C-3), 148.3 (C-4), 144.9 (C-7), 126.2 (C-1), 123.2
(C-6), 116.1 (C-8), 1159 (C-5), 111.5 (C-2), 56.1
(-OCHs). #R4f LA FEHEF 456 SCfARoaE e, HEbiik
HH 15 NP ERER -

&Y 16: AETEEMA, HKIMT 254 nm
THBEBE, FERARHEZWE 2% FeCls £ BV T 5 2
1, IH-NMR (600 MHz, DMSO-de) J: 7.82 (2H, d, J =
8.7 Hz, H-2, 6), 6.82 (2H, d, J = 8.8 Hz, H-3, 5), 3.74
(2H, t, J = 6.4 Hz, H-8), 3.02 (2H, t, J = 6.4 Hz, H-9);
BC-NMR (150 MHz, DMSO-ds) d: 197.5 (C-7), 163.0
(C-4), 131.0 (C-2, 6), 128.7 (C-1), 115.7 (C-3, 5), 57.6
(C-8), 41.3 (C-9). M #im LA_I- Hid -5 & k4R 1,
HERTAL A4 16 Ny 3,4- 3L 2T .

4 FEMEMN
41 HEMEIMLELTEERINE

T3 BRI B BB A 00 5 1 o B
N 15.625~500.000 pg/mL, 5 HARAk &4 F -0
SE HIMEE N 15.625~500.000 pumol/L. 2 M8 CHR 7
TEROE A TIE S sk, 7E 96 FLAR I 100 pl A
[FJUA FE B RE A, TN 100 pl 2 0.2 mmol/L DPPH
MR B AN 100 pl FEEAT 100 pL
DPPH H &R & 4lin 100 pL #1100
Pl FE ., BEYHCE 20 min, WITE 517 nm ALRIOY
FE (A, EBARTHREIERE. DIgEER C A/
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PEXTRRZ59), B MREPATIN 3 IR, R FHEHL
PRSP AL BT E IS TE LR 1, 16 ASHfkil
EYRIPURAGETE LR 2.

TEBRHE=1—(A ta—A w5)/A 2
#x 1 BETFIREWFAE RIS MNENE (X£s,n=3)

Table1l Antioxidant activity of extract and different elution
site from Rubus chingii (X + s, n=3)

ZH 51 ICso/(ug mL™)
#iEFE C 25.0240.38
BT 28.87+1.67
30% £ B e Jit &R o7 2.61+0.87"
60% P AL 26.0240.62
90% L FE VL B AL 55.48+0.95"

Sk C 4l "P<<0.01, % 2[F
*P < 0.01 vs vitamin C group, same as table 2

42 HWEYX o-EEFEEEINGIEMNE

T8 TR B £ W JBE AL 10 S B =
WREEN 15.625~500.000 pg/mL, % Fikib &4
T 5E KRN 15.625~500.000 pmol/L. Z:[E
R 7 VEPU I AT IE Y sk, 7E 96 FLARH I 20 pL
ANER P RIRE S 20 uL PBS ¥ (0.1 mol/L) Al
20 pL o~ 2 FEFEF (1.3 U/mL); FESESS4nA
20 pL £ 5 A 40 uL PBS ¥ 75 FT AL 20 L 2%
DMSO. 20 p PBS &A1 20 pL o~ & M B =
H1 S 20 pl 2% DMSO A1 40 i PBS VAW ;
R21JET 37 ‘Ciffk 5 min, JIA 20 uL PNPG (2.5
mmol/L) F- 37 ‘C <% 15 min, F I\ 80 uL Na,COs
(0.2mol/L) Z b, MI5E 405 nm Abi A fH, 4%
FRA LTS AME 2 DART R0 9 BRI X R 245477,

&2 16 MBRMMLAMMEANLEYE (X+s5,n=23)
Table 2 Anti-oxidant activity of 16 compounds (X £s, n=23)

WEY) ICso/(umol L.7%) EY ICso/(umol L.7%)
idash N 101.07£1.37 9 12.88+1.01"
1 2.36+1.08™ 10 3.55+0.15"
2 31.00+1.75™ 11 53.55+2.25™
3 72.64+1.99" 12 52.41+2.23"
4 36.15+0.28™ 13 >500""
5 >500"" 14 30.86+0.12"
6 >500"" 15 157.85+2.24"
7 >500"" 16 >500"
8 >500""

FEAFEACPATINK 3 k. 78 BTS2 U AN % e it i
BLH) o-F ETHEEF R HVE T LR 3, 16 I EiAkiL &
*3 BRETIRIWIMZ LRI o AR FEEEIIEIEY
(X+s,n=3)

Table 3 a-Glucosidase inhibitory activity of extract and
different elution site from R. chingii (X + s, n = 3)

A5 1Cso/(ug ML)
Bl e 42.13+1.84
BT 113.53+6.95
30% £ B i E s 47.68+1.74
60% £ i e fit R or 53.30+0.57
90% Z I e i R 1 393.76+47.29™

SRR "P<0.01, ¥ 4F

**P < 0.01 vs acarbose group, same as Table 4

YOI o 4 B A A1) 1k LR 4

FHER =1— (A e —A o) (A wn—A o)
5 g

AW FC NG T ISR 300 £ BEB i AR Aoz
FEIEEE T 16 MERLE YD, B FE 3 ML
HY. 6 NEEEAEY. 3 AWERREYA 4
MR B G HrhE%) 10 F1 13 JyE IR
B JE o AR, miE R TR, 30% LREE
It AL BT A I P S oo T 26 A Y I A R 5
R, RPEAFEIR CRE- KT, BT
TR AN o0 60 B Bl )T VE I A9 3 1A AR
B, (LAY 1 KIER DPPH H B 5E G 1 UL K o-%
) WL A A S B 9, L 1Cs0 0l (2.36 %
1.08). (2.414+0.11) pmol/L. AHF7Ft&s Fk—
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a4 16 P RNAYN o FHETEMEIES (x£s,n=3)
Table 4 a-Glucosidase inhibitory activity of 16 compounds (X +s, n=3)
WEW 1Cso/(umol L. EW ICso/(umol L.71)
i = I3 0.1340.02 9 >500"
1 2.41+0.11" 10 343.854+21.38"™
2 17.38£2.07" 11 11.55+2.60™
3 97.73+5.05™ 12 >500™"
4 17.79+£1.05" 13 >500™"
5 >500"" 14 >500""
6 >500"" 15 >500""
7 >500"" 16 >500""
8 296.75+6.32""

BV EE TR A A EY A E R, A
BH T I RA AR 1R FUE R AN -

FBFRR PARAEHENFAREGLEAGZFR
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