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[HE] BH MWERFEEMFBO TR . B SRR M2 SR 25 5 RO = a0l A
EHAR, X Z AR QAR T A B alifh, N AZ R IR SRR, 456 S IRIE S e B Wait . R MR
BEVENEO B 4L 5 2] 7 AN &8, I EESEIER A 2 B a8 2 3 MEAY, a-al%E . FETF T (1), 2"-0- st
BEERTTQ), BEERQ), BFEET AM), RIEEFEL BS), HIEE C6), FEFV(7), M E A8), WIEE
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Study on the Flavonoids from Epimedium multiflorum T. S. Ying

MI Yonghong'?, ZHOU Licheng’, ZHANG Shuai’, LIU Runhui'*(1. School of Pharmacy, Fujian University of Traditional Chinese
Medicine, Fuzhou 350122, China; 2. School of Pharmacy, Naval Medical University, Shanghai 200433, China; 3. School of
Medicine, Shanghai University, Shanghai 200433, China)

[Abstract] Objective To investigate the chemical constituents of Epimedium multiflorum. Methods The ethanol extract
of E. multiflorum was separated and purified by silica gel column chromatography, preparative thin-layer chromatography, and
semi-preparative reversed-phase high-performance liquid chromatography. The structures of the compounds were identified by
nuclear magnetic resonance spectroscopy and comparison with literature data. Results Ten compounds were isolated and purified,

which structures were identified as baohuoside II (1), 2''-O-rthamnosyl-icariside II (2), icariin(3), epimedoside A(4), ikarisoside

B(5), epimedin C(6), baohuoside V (7), epimedin A(8), epimedin B(9), and ikarisoside C(10). Conclusion

All the isolated

flavonoid compounds were obtained from E. multiflorum for the first time.

[Key words] Epimedium multiflorum; Chemical constituents; Flavonoids; Icariin
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b2 o0 AR v A L SCHR ARG o ASIF 98 R REIE
FEGE | A5 2 C i A0 il 25 2 S AH e ORH 2
TEERAR, NZ IR EA 135 SR B £
1% < TR W a7 AT B e 7 43 B 451 10 4>
Ao ARG L 4R 3 F R 455 SOkl
10 MEA % E R FEFTF T (1), 2"-0-R 4
PEIIEFERF D), BEEF ), BFEET
A(4), RIETEFFET B(5), §IFEE C(6), FAET
V(7), W52 A(8), WIFEE B(9), KAEE R
C(10), BT A B EI b B3 N Z AL %
FRET AR, AR TR EETREIT R
5 RTRESLA AR LRl 22 AR

1 UEBSE

FE €15 T E e H(200 ~ 300 H ). 38 2 {533 1
REE GF(300 ~ 400 H): ¥ 87 Bl L T.) 5=
fifr; SPD-10 A /MG AN (H 7 5 H 28 7] ) ; Waters
e 2695 = AR A (L3 4 (600 B2, 486 45 4G
#%, Empower {A35 TAEN, ) ; 24l 25 8 5 AH sy 08 AH
6, % {Y Essentia Prep LC-16P(H 7Z% & Ht A #] );
Bruker DRX-500 #% R4 (75 ] 41 5 s AU A5 PR
) )5 PUARFT TR AT B[] 98 5 Bk HAY 6546 LC/Q-
TOF CLHERFHE A ) o

2y hFF 2024 4F 7 F R A 50N 48 BV RS AR AR
T T T 36 N 2% ST R LA A i Lk L, i
TR R 2 2 2 I 2 o g B AR S 8 24k
P56 (E multiflorum T. S. Ying) #3543, FrA
(20240728 001) 7 il T HF A= 42 & K22 RIR 25 Wik
T

2 RSB

Y2 AR FFEAM T 2 5 TR Ak
BRI S 25K R R 9.5 kgo 80% L BEIRHE,
FRUGRHERTE] ) 48 h, HI24E 4 K. A IFFEBORIH
FE M4 208 AR, 2RI 870 g L 200 g
Wi 5 =B 5 RE T A AT, A B ST R R
itr, R FH B AR AR UL -1 TR0 20 43 8 o MRk Al AN [
R FR A TR A i A 0 B I, Y B s A 4 A
WEE ., LR CWE SH B . X R — 4 4y iR AT gk
FrHeas, oy A RIAS IR AL SO LR Y . X125
53 B T AR 1 R T 5 F 3508 57 7T FH IS Jot s 45
1T RGO E B 15, 48 R R IR €33 4 5
G A R R A | 1A B SO = SO
B = 3 s o M R X B AR b & it — 254l
b, 2o g s 10 MEAY, 155 138 mg) . 2

(46 mg), 3(346 mg). 4(67 mg). 5(56 mg). 6
(296 mg), 7(61 mg). 8(240 mg). 9(273 mg). 10
(92mg) .

3 HHMEE

W e PR P TS 2 ("H-NMR F1°C-NMR)
APRAIL 500 M AZ R IEPR 1 A58 B, DTS4k
PEAF

&9 1. B kR, Molish O FHE, HCI1-Mg
3 SR B, HERZ AL S Y1 RS &%) . ESI-
MS m/z: 501 [M+H]", 'HNMR(DMSO-d,, 500 MHz)
0:12.56(1H,s,5-OH), 10.85(1H, s, 7-OH ), 10.24( 1H,
s,4'-OH), 7.75(2H, d, J= 8.8 Hz, H-2', 6'), 6.91(2H,
d,J=28.8 Hz, H-3",5' ), 6.30(1H, s, H-6), 5.26(1H,
d, J = 1.4 Hz, tha-H-1), 5.14(1H, ¢, J = 7.0 Hz, H-
2'"), 3.98(1H, dd, J = 3.1, 1.6 Hz, tha-H-2), 1.67
(3H, s, H-5""), 1.61(3H, s, H-4'"), 0.78(1H, d, J =
5.8 Hz, rha-H-6 ); *C NMR(DMSO-d,, 125 MHz)
0: 178.4(C-4), 162.0(C-4'), 160.4(C-7), 159.3(C-5),
157.6(C-2), 154.2(C-9), 134.5(C-3), 131.4(C-3""),
131.0(C-2, 6"), 122.8(C-2"), 121.2(C-1"), 115.9(C-
3,5),106.3(C-8),104.6(C-10), 102.3(rha-C-1),98.7
(C-6), 71.6(rha-C-4), 71.1(rha-C-5), 70.7(rha-C-3),
70.5(rha-C-2), 25.9(C-4"), 21.6(C-1""), 18.2(C-5"),
17.9(rha-C-6) . DA b Zdls 5 SCHR™ X e, % fb i
Y11 A7 11 (baohuoside 11 ) .

e 2. 3 {683 K, Molish &2 137 BH 1, HCI-
Mg A3 L FH A, #E Wiz fb & 9o SR RS ) -
ESI-MS m/z: 661 [M+H]". 'H NMR(DMSO-d,, 500
MHz)é: 12.57(1H, s, 5-OH), 10.88(1H, s, 7-OH),
7.85(2H,d,J=8.9Hz, H-2,6),7.11(2H, d,J=8.9 Hz,
H-3",5"), 6.32(1H, s, H-6), 5.36(1H, d, J = 1.35 Hz,
tha-H-1), 5.14(1H, ¢, J = 7.0 Hz, H-2""), 4.87(1H,
brs, tha-H-1'), 3.84(3H, s, 4-OCH;), 1.66(3H, s, H-
5'), 1.61(3H, s, H-4""), 1.08(1H, d, J = 6.2 Hz, rha-
H-6), 0.87(1H, d, J = 6.0 Hz, rha-H-6"); C NMR
(DMSO-d;, 125 MHz)d: 178.4(C-4), 162.1(C-7),
161.8(C-5), 159.3(C-4"), 157.2(C-2), 154.2(C-9),
134.8(C-3), 131.5(C-3""), 130.9(C-2", 6'), 122.7(C-
2", 1), 114.5(C-3",5"), 106.4(C-8), 104.6(C-10),
102.1(rha-C-1 " ), 101.1(rha-C-1), 98.8(C-6), 75.9
(rha-C-2), 72.4(rha-C-4), 71.8(rha-C-4"), 71.1(rha-
C-3), 70.9(tha-C-5), 70.7(rha-C-2'), 70.5(rha-C-3'),
69.3(rha-C-5"), 55.9(4’-OCH;), 25.9(C-4"), 21.6(C-
1), 18.2(C-5"), 18.1(rha-C-6), 17.9(rha-C-6") , [
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B 5 SCERS X IR, S A 2 R 3,5,7-— %
Hh-4-HV A - 8- T L VR -3 - O-0- L- M MR BRL 25
$e-(1-2)-0-L-MErsg BZEHEH, B 27-O- 2 HE L2
FAEWAT 1T (2"-O-rhamnosyl-icariside 11 ),

&) 3. EARYR, Molish 207 FHAE, HCI-Mg
K SO B, HERHZ A R S 59, ESI-
MS m/z: 677 [M+H]", 'HNMR(DMSO-d,, 500 MHz)
5:12.57(1H, s, 5-OH), 7.89(2H, d,J= 9 Hz, H-2', 6'),
7.12(2H,d,J=9 Hz, H-3',5'), 6.63(1H, s, H-6), 5.28
(1H, d, J = 1.5 Hz, tha-H-1), 5.16(1H, ¢, J = 7.0 Hz,
H-2"), 5.00(1H, d, J = 8.5 Hz, glu-H-1), 3.85(3H, s,
4'-OCH,), 1.68(3H, s, H-5""), 1.59(3H, s, H-4""),
0.78(1H, d, J = 6.0 Hz, rha-H-6); *C NMR(DMSO-
ds, 125 MHz)6: 178.7(C-4), 161.8(C-4"), 160.9(C-
7),159.5(C-5),157.8(C-2),153.5(C-9),135.1(C-3),
131.6(C-3"), 131.0(C-2", 6'), 122.7(C-2"), 122.6(C-
1'), 114.5(C-3,5"), 108.7(C-8), 106.1(C-10), 102.5
(gle-C-1), 101.0(rha-C-1), 98.6(C-6), 77.6(glc-C-
5),77.1(gle-C-3),73.8(glc-C-2), 71.6(rha-C-4),71.2
(rha-C-5),70.8(rha-C-3),70.5(glc-C-4), 70.1 (rha-C-
2), 60.6(glc-C-6), 55.9(4'-OCH;), 25.9(C-4""), 21.9
(C-1"), 18.3(C-5"), 17.9(rha-C-6) . LA %l 53
BRI X R, St G 3 M SE T (fcariin) .

& 4: BARR, Molish 57 BT, HCI-Mg
¥y SO B, HERZ AL S Y0 S 59 . ESI-
MS m/z: 663 [M+H]", "HNMR (DMSO-d,, 500 MHz)
0: 12.57(1H, s, 5-OH), 7.77(2H, d, J = 8.8 Hz, H-2',
6'), 6.91(2H, d, J= 8.8 Hz, H-3", 5'), 6.59(1H, s, H-
6),5.26(1H, d, J = 1.4 Hz, tha-H-1), 5.12(1H, #, J =
7.1 Hz, H-2""), 498(1H, d, J = 7.4 Hz, glu-H-1),
3.98(1H, dd, J = 3.0, 1.5 Hz, tha-H-2), 3.89(3H, s,
4'-OCH,), 1.66(3H, s, H-5""), 1.57(3H, s, H-4""),
0.77(1H, d, J = 5.7 Hz, rha-H-6); *C NMR(DMSO-
dgs, 125 MHz)6: 178.6(C-4), 160.8(C-4"), 160.5(C-
7),159.5(C-5),158.3(C-2),153.4(C-9),134.7(C-3),
131.7(C-3"), 131.1(C-2", 6'), 122.5(C-2"), 121.0(C-
1'), 115.9(C-3, 5"), 108.8(C-8), 106.0(C-10), 102.4
(gle-C-1), 100.9(tha-C-1), 98.5(C-6), 77.5(glc-C-
5),76.9(gle-C-3),73.8(glc-C-2),71.5(rha-C-4),71.1
(rha-C-5),70.7(rha-C-3),70.5(glc-C-4), 70.1(rha-C-
2), 61.1(gle-C-6), 25.9(C-4""), 21.8(C-1""), 18.3(C-
5"), 17.8(rha-C-6) . LA I B4 5 SCik™ xi g, 45
EY) 4 HEFZETT Alepimedoside A) .

& 5. BARR, Molish 7 FHTE, HCI-Mg
K BN R, HEWTZAL G 2L 54 . ESI-

MS m/z: 663 [M+H]". 'H NMR(CD;0D, 500 MHz)
0: 7.78(2H, d, J = 9 Hz, H-2", 6'), 6.94(2H, d, J =
9 Hz, H-3", 5" ), 6.24(1H, s, H-6), 5.73(1H, d, J =
1.3 Hz, rha-H-1), 5.16(1H, ¢, J = 6.9 Hz, H-2"), 4.44
(1H, d, J=7.8 Hz, glu-H-1), 1.71(3H, s, H-5"), 1.66
(3H, s, H-4""), 0.94(1H, d, J = 6.5 Hz, rha-H-6); "*C
NMR(DMSO-d, 125 MHz)J: 178.3(C-4), 161.8(C-
4'), 160.2(C-7), 159.3(C-5), 157.8(C-2), 154.3(C-
9),134.9(C-3),131.0(C-3"),130.6(C-2,6),122.4(C-
2"), 121.4(C-1"), 115.4(C-3",5'), 106.5(C-8), 105.7
(C-10), 104.5(glc-C-1), 101.1(rha-C-1), 98.0(C-6),
81.3(rha-C-2), 76.5(glc-C-5), 76.4(glc-C-3), 73.9
(gle-C-2),72.0(rha-C-3), 70.6(rha-C-4), 70.4(rha-C-
5), 69.5(glc-C-4), 60.9(glc-C-6), 24.5(C-4""), 21.0
(C-1"), 16.8(C-5"), 16.2(rha-C-6) . Lk - ¥#is 53¢
BRUD R, SR A S A RIEEFEET B
(ikarisoside B) o

AW 6: 1% {483 K, Molish Jz v BH 1, HCI-
Mg #3 SE FEPE , HE Wiz Ak & 40 8 B 24054 o
ESI-MS m/z: 845 [M+Na]'. 'H NMR(DMSO-d,,
500 MHz)6: 12.61(1H, s, 5-OH), 7.88(2H, d, J = 8.8
Hz, H-2', 6'), 7.12(2H, d, J = 8.8 Hz, H-3", 5'),
6.62(1H, s, H-6), 5.37(1H, brs, tha-H-1), 5.14(1H,
t,J=170Hz H-2"), 5.01(1H, d, J = 7.3 Hz, glu-H-
1), 4.86(1H, brs, tha-H-1"), 3.84(3H, s, 4'-OCHj),
1.67(3H, s, H-5""), 1.58(3H, s, H-4""), 1.09(1H, d,
J = 6.2 Hz, tha-H-6), 0.87(1H, d, J = 6.2 Hz, rha-H-
6'); °C NMR(DMSO-d,, 125 MHz)6: 178.7(C-4),
161.9(C-7), 160.9(C-5), 159.5(C-4"), 157.8(C-2),
153.4(C-9), 134.9(C-3), 131.7(C-3""), 131.1(C-2",
6'), 122.5(C-2"", 1), 114.6(C-3", 5"), 108.8(C-8),
106.0(C-10), 102.1(rha-C-1'), 101.1(rha-C-1), 100.9
(gle-C-1), 98.6(C-6), 77.6(glc-C-5), 76.9(gle-C-3),
76.0(rha-C-2), 73.8(glc-C-2), 72.3(rha-C-4), 71.8
(rha-C-4"), 71.2(rha-C-3), 70.9(rha-C-5), 70.7(rha-
C-2"), 70.5(rha-C-3"),70.1(glc-C-4), 69.3(rha-C-5'),
61.0(glc-C-6), 55.9(4'-OCHj;), 25.9(C-4""), 21.9(C-
1), 18.3(C-5""), 18.0(rha-C-6), 17.8(rha-C-6") ., LA
B 5 SR X R, SR A 6 Ry 3,5,7-— 8%
Bh-4- WA - 8- I L PR -3 - O-0- L-MHE MR BRL 25 W
$-(152)-o-L-M i B2 2~ 7-O-B-D- M il 75 2 1
1, Rl C(epimedin C)

EY 7. AWK, 5T W, HCl-Mg ¥
N R REL R, FeCly J i 5t 52 2%, Molish v FH
PR, HEWHZ AL G Yo B2 5 . ESI-MS m/z:
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809 [M+ H]*. 'H-NMR(DMSO-d,; 500 MHz)d:
12.66(1H, s, 5-OH), 7.80(2H, d, J = 8.5 Hz, H-2',
6'), 6.92(2H, d, J= 8.5 Hz, H-3", 5'), 6.62(1H, s, H-
6), 5.13(1H, t, J = 7.0 Hz, H-2"), 3.37(2H, m, H-
1"), 1.68(3H, s, H-4"), 1.59(3H, s, H-5"), 5.39(1H,
d, J = 1.3 Hz, H-rha-1), 5.00(1H, d, J = 7.4 Hz, H-
glu-1), 4.88(1H, brs, H-rha-1"), 1.10(3H, d, J =
6.0 Hz, H-tha'-6), 0.81(3H, d, J = 6.0 Hz, H-rha-
6). “CNMR(DMSO-d,, 125 MHz)o: 178.6(C-4),
160.9(C-5), 160.6(C-7), 159.5(C-2), 158.1(C-4"),
153.4(C-9), 134.7(C-3), 131.4(C-2", 6"), 131.2(C-
3"),122.6(C-2"),120.9(C-1"), 115.9(C-3",5), 108.7
(C-8), 105.9(C-10), 100.9(C-rha-1), 101.0(C-glu-
1), 102.1(C-rha’-1), 98.5(C-6), 77.6(C-glu-5), 77.0
(C-glu-3), 76.0(C-rha-4), 73.8(C-glu-2), 72.4(C-
rha’-4), 71.8(C-rha-2), 71.2(C-rha’-3), 70.9(C-rha’-
2), 70.7(C-rha-3), 70.6(C-rha’-5), 70.1(C-glu-4),
69.3(C-rha-5), 61.1(C-glu-6), 25.9(C-4"), 21.9(C-
1"), 18.3(C-5"), 18.1(C-rha’-6), 17.9(C-rha-6) . LA
A 5 SCERE X R, R A T E T
V (baohuoside V),

&Y 8: (4K K, Molish S i/ FH %, HCI-
Mg #3 J i B, HEWTZ A G W) R SRR A5
ESI-MS m/z: 861 [M+Na]'. 'H NMR(DMSO-d,,
500 MHz)d: 12.52(1H, s, 5-OH), 7.93(2H, d, J = 8.9
Hz, H-2', 6'), 7.15(2H, d, J = 8.5 Hz, H-3', 5'),
6.64(1H, s, H-6), 5.55(1H, brs, rha-H-1), 5.17(1H,
t,J=17.0 Hz, H-2""), 5.01(1H, d, J = 7.4 Hz, glu-H-
1),4.24(1H, d,J=7.8 Hz, glu-H-1"), 4.11(1H, d, J =
2.4 Hz, rha-H-2), 3.86(3H, s, 4'-OCH;), 3.72(2H, m,
glu-H-6"), 3.59(2H, m, H-1""), 1.69(3H, s, H-5""),
1.61(3H, s, H-4""), 0.87(1H, d, J = 6.2 Hz, rha-H-6);
BC NMR(DMSO-d;, 125 MHz)o: 178.7(C-4),
161.9(C-7), 160.9(C-5), 159.5(C-4"), 157.5(C-2),
153.4(C-9), 135.5(C-3), 131.6(C-3""), 131.1(C-2",
6'), 122.6(C-2"",1"), 114.6(C-3",5"), 108.7(C-8),
106.6(glc-C-1'), 106.0(C-10), 101.6(rha-C-1), 101.0
(gle-C-1), 98.6(C-6), 81.8(rha-C-2), 77.6(glc-C-
5"), 77.1(gle-C-3), 77.0(gle-C-4), 76.7(gle-C-3 "),
74.3(gle-C-2" ), 73.8(gle-C-2), 72.1(rha-C-4), 70.9
(rha-C-5), 70.6(rha-C-3), 70.1(glc-C-5), 69.7(glc-
C-4'), 61.1(gle-C-6'), 60.8(glc-C-6), 55.9(4-OCH}),
25.9(C-4'"), 21.9(C-1""), 18.3(C-5""), 17.8(rha-C-
6). LI L%E 5 SCHkM XIS, e B 8 0
3,5,7-— F2 Hk -4-H 41 5L -8- 55 130 2k ¥ T -3-O-B-D-

b i 38 5B - (12 ) - - L- N R B2 B 5L -7-0-4-D-
ML f 2 1, RIS A(epimedin A) .

L&Y 9: # {6 K K, Molish 52 b7 fH %, HCI-
Mg ¥ J 0 BH 1, 4 Wi 4k & 9 ok A 25 Ak A
Y. ESI-MS m/z: 831 [M+Na]", 'H NMR(DMSO-
dg, 500 MHz)d: 12.60(1H, s, 5-OH), 7.91(2H, d, J =
8.9 Hz, H-2', 6), 7.15(2H, d, J = 8.9 Hz, H-3", 5"),
6.63(1H, s, H-6), 5.35(1H, brs, tha-H-1), 5.18(1H,
t,J=17.0Hz, H-2"), 5.00(1H, m, glu-H-1), 4.16(1H,
d, J = 1.7 Hz, xyl-H-1"), 4.02(1H, d, J = 2.3 Hz,
rha-H-2), 3.86(3H, s, 4'-OCH;), 3.71(2H, m, glu-H-
6'), 3.60(2H, m, H-1""), 1.69(3H, s, H-5""), 1.61
(3H, s, H-4""), 0.87(1H, d, J = 6.2 Hz, tha-H-6 ); °C
NMR (DMSO-d,, 125 MHz)6: 178.8(C-4), 162.0(C-
4'), 160.9(C-7), 159.5(C-5), 157.6(C-2), 153.4(C-
9), 135.1(C-3), 131.6(C-3"), 130.9(C-2, 6'), 122.6
(C-1"), 122.5(C-2""), 114.7(C-3", 5'), 108.8(C-8),
106.8(xyl-C-1), 105.9(C-10), 101.4(rha-C-1), 101.0
(gle-C-1), 98.6(C-6), 81.0(rha-C-2), 77.6(glc-C-5),
77.0(gle-C-3), 76.7(xyl-C-3), 74.2(xyl-C-2), 73.8
(gle-C-2),72.1(rha-C-4),70.9(xyl-C-4), 70.7(rha-C-
5),70.1(glc-C-4),69.7(rha-C-3),66.3(xyl-C-5),61.1
(gle-C-6), 55.9(4’-OCH3), 25.9(C-4""), 21.9(C-1""),
18.3(C-5"), 17.9(rha-C-6) . VA b %#f 5 k"™ X
M, WA 9K 3,5,7-=F2 Hh4- 1 45 2L 8- 5
IR s e T -3-O-p-D-it g A B -(152) -a-L-ik
MR B 28 B 3k -7-O-B-D-NIk Il 3851 28 4 1, BV R 72 2 B
(epimedin B) .

1641 10: 8 {58 K, Molish 52 1 B, HCI-
Mg #3 E BH P, HE Wiz A6 9 o B R 2R A5 9 -
ESI-MS m/z: 825 [M+H]", 'H NMR(DMSO-d,, 500
MHz)d: 12.54(1H, s, 5-OH), 7.81(2H, d, J = 8.5 Hz,
H-2',6'),6.94(2H, d, J = 8.5 Hz, H-3", 5'), 6.62(1H,
s,H-6),5.57(1H, d,J= 1.0 Hz, tha-H-1), 5.16(1H, ¢,
J=6.0 Hz, H-2"), 5.00(1H, d, J = 7.5 Hz, glu-H-1),
4.24(1H,d,J=7.5Hz,glu-H-1,4.11(1H,d,J=2.0 Hz,
rtha-H-2), 3.71(2H, m, glu-H-6"), 3.58(2H, m, H-1""),
3.56(1H, m, rha-H-3), 3.46(1H, m, glu-H-6), 3.43
(1H, m, glu-H-5"), 3.35(1H, m, rha-H-5), 3.31(1H,
m, glu-H-2), 3.30(1H, m, glu-H-3), 3.19(1H, m, glu-
H-5), 3.14(1H, m, glu-H-3"), 3.13(1H, m, rha-H-4),
3.02(1H, m, glu-H-4"), 3.01(1H, m, glu-H-4), 2.99
(1H, m, glu-H-2"), 1.69(3H, s, H-5""), 1.59(3H, s, H-
4'"), 0.86(1H, d, J = 6.0 Hz, rha-H-6); *C NMR
(DMSO-dy, 125 MHz)d: 178.7(C-4), 160.9(C-7),
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160.7(C-4"), 159.5(C-5), 157.9(C-2), 153.4(C-9),
135.1(C-3), 131.5(C-3""), 131.1(C-2", 6'), 122.7(C-
2),120.9(C-1"), 115.9(C-3",5'), 108.7(C-8), 106.6
(gle-C-1"), 105.9(C-10), 101.5(rha-C-1), 101.0(glc-
C-1),98.5(C-6), 81.8(rha-C-2), 77.6(glc-C-5'), 77.1
(gle-C-3), 77.05(gle-C-4), 76.7(gle-C-3"), 74.3(gle-
C-2"), 73.8(glc-C-2), 72.1(rha-C-4), 70.9(rha-C-5),
70.6(rha-C-3), 70.1(glc-C-5), 69.7(glc-C-4"), 61.1
(gle-C-6"), 60.8(gle-C-6), 25.9(C-4""), 21.9(C-1""),
18.3(C-5"), 17.8(rha-C-6) . VA %k #ig 5 SCakt"™ xt
M, e a W 10 H KAEEFFE 1T Clikarisoside
C)s
4 e

AR BN E AL G b 25 - FE I H B
U5, HAb o I 2 BRIG HET 5T — A 52 Q1 . Bt
RAEY A9 R B, 2R A ) B R AR A 22 1
B K HE A A U, o DL R R
(icariin) | 7 2 (epimedin) R 51| L3R AT 8- K
05 5 B I 28 40 G Sy AT 2 R B 5 T
T, FCERAAR P AP S B0 SR A 5 B R AT e
JEVHT | BB TS PO AIUBAR . 0O I i
TRAETE | (eI A Tl 2R G P A Bl N A I I RE L T
KPR . BUE B E N, AR 2 AR
FELFENIFES G, X Horh i B 2k A i T
BT o (2 ) R SR TG SR S B
T RO, X256 el e AL WIEEE B WAE
E CFEFET AT T a8, Ak
AR W E SWEE A WIFEE B, IR
C FRAFAETT, 52 MR b 3 R A2 4 R
TE A m AR . A9 DAk 22 ) o S Al 4 1
WESE AR A AE AR Ry i R SR AR o 24 B R Y
BEBERYF, X —RIRAMCNZ GG E 251
IR R BRI B AL TR RO R, W R ST K
R AE R 2 A R IS T e LA,
J SN A T 22 46 R AR RS AL A AR A 5

Lol PR A S PEAY, LA 3 26 PR (7 ol A
etk
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