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Substance Basis of Bitter Resolution and Composition from Fructus Evodiae

YANG Zhi-xin, MENG Yong-hai, WANG Qiu-hong, YANG Bing-you, KUANG Hai-xue"
(Key Laboratory of Chinese Materia Medica( Heilongjiang University of Chinese Medicine) , Ministry of Education,
Heilongjang Key Laboratory of TCM Pharmacodynamic Material Bases, Harbin 150040, China)

[ Abstract] Objective:To investigate the effective substance basis from 95% Alcohol elution constituents -
bitter resolution and composition of Evodia rutaecarpa ( Juss. ) Benth. Var. bodinieri ( Dode) Huang. Method;
Isolation and purification were carried out by silica gel column chromatography, ODS RP- column chromatography,
HPLC etc. Structural determination of the pure compounds was based on physico-chemical properties and various
spectral data analysis. Result; Seven compounds were obtained from E. rutaecarpa. They were identified as
narcissin( I ), Isorhamnetin-3-O-galactoside ( II ), hyperoside ( Il ), isoquercitrin ( IV ), syringoside ( V), 8-
sitosterol ( VI) , dehydrolimonin( VI ). Conclusion: Compound [ ,IV, V are isolated from E. rutaecarpa for the first

time.
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SR 15 5% 2R B M R T A%ORH OC B9 T A L BEL R L T BBt
¥ IR | 1E VS 5T A 24 B A AR AR AR by 5 2K B R T
ROTAN R ZR 0 52 28 80 1 25 AL 2 3 20 241 0 0 AR 9 7
BB AT T HF G BE AR R W, Ak R A 4l
Wi 95% £ Tk W 20 4 R I IETEAE L R
T 22 N7 1 5 A o P R 2 32 DA A R DU LA
SWRAT O o Ry ik — 2 ) B SR A DR AR 0 2H 3 Y
Yy ot Bl AR SCXF 95% £ WEVE L 4H 43 #EAT T R G4
B9, N R 38 43 1) 6 5% 2R 83X — 245 71 o R 4 it
SEER R
1 ##

Bruker-400 #8534 i 2 4R 6 35 AL (TMS g 4
#») , Finnigan MAT LCQ Jfi i ¢ , Waters 2695-2996
1 HPLC {¥ . Delta-600-2487 %l ] 45 HPLC X, %3 ¥t
9 (5, 85 R 1T AR R/ 7 Hypersil ODSTI ( 4. 6
mm x 200 mm,5 wm) ,Senshu Pak PEGASIL ODS [ 2
il & 2 %A (10 mm x 250 mm, 10 pm) , KZEKF
57> 7] Hypersil-ODS II i & 5 8,3 A ( 20 mm x 300
mm, 10 pm) , i (75 & % 946 T, 80 ~ 100,
200 ~300 H ) , 1 )2 (3% FI ik B2 B2 ( Silica gel60F,, )
AR (Rp-18 ) 24 2 78 5] Merck 24 5] 7™ i 5 A 535
FH AR ODS(ODS-AM) 2y HA YMC 23 1) 7 i o

S HIAE #2006 4 7 W IR T2 R
N o SRV R 24 KA 2 2 B v 2 W8 R o Lt
T ERA B E = F Y BB R K B Evodia
rutaecarpa ( Juss. ) Benth. var. bodinieri ( Dode )
Huang ) T30 AR 52 o FE A AR A DR AF T B e 7L
R 24 R 242 e (20060132)
2 RBESEH

BT PR BB R A8 4. 0 ke, /K FIUAE S, $2 1
TR A7 S8 AT A I, TR A 2 R R 25 S 0 vk A, 1 R AL
W R RS A b U8 95 % ZL BRI R4y o LLRE R
3% (200 ~ 300 H) 738, LS 07 - BB 5 vk i,
TLC #y A & IFAH R 20 5, 7 58] Fr. 1 ~Fr. 5 585 4
W53 Fro 1 LURE AR 63 £ i k- £ 2 & 16 06 BE Uk
JBE, BT HE 2 AT AT R i o 11 mg (L& 9 VD) Al
25 mg(fLEWIVI) o Fr.2 DLG - BB B2 R A , TLC
KA G IR AR 23 453 Fro 2.1 ~ Fr. 2.3 % 3
gy, Fr. 2.2 DL ODS H: 6 3% /3 5, 4 pre-HPLC K
semi-HPLC B (041 & 20 mg (fb5#) 1) (2 @4 K
17 mg(fbA 9 1) 5Fr. 3 DLS A7 - B Aeh 3 v i, TLC
K G IFAHE 20 5, 75 3] Fr. 3.1 ~Fr. 3.3 43 4>

#h43, Fr. 3.2 L ODS ¥ 4 i 4 85, 24 pre-HPLC J
semi-HPLC 53] & A4 K 80 mg(fb&W 1) M5 —
WA AR 16 mg(fLEPIV) ;Fr. 3.2 UL ODS H: ik
IYES, %% pre-HPLC J semi-HPLC 75 %] JC {0 4] & 12

mg(LEWV) o
3 HFHERE
fea 1 WwEast i, 5% T H . Molish

S 5B R B by S N A 2T 0, SR A
Tk R B A AR 5. UV Ot (MeOH) 7 255.6,
355.3 nm Kb 73 51 i BB KWW, 26 B LT RE = B
FAEY , EMOIK G, OB R o 289 2 005 K PUIE
B35 A 0 2 0 0 B2 A TG Ry A e A L
ZEWELH LA B 2R AL S . ESI-MS (pos. ) 1+,
1E m/2624 AR R[ DL M| " 8 1 U6, 32 WA X 0 B i
624, 4E4 H- P C-NMR %, #0040 7 30k Cy
H,, 0, 15 R AT o 12,"H-NMR:6. 20 (1H,
d,]=2.0 Hz,H-6) ,6.42(1H, d, J=2.0 Hz,H-8),
7.85(1H, d,] =2.0 Hz,H-2"),6.90 (1H, d, J =
8.4 Hz,H-5"),7.51 (1H, dd, ] =8.4,2.0 Hz, H-
6'),3.83(3H, s,C,-0-CH,),5.44(1H, d, ] =7.6
Hz,H-1"),3.03 ~3.72 (6H, m, H2" ~6"),5.17
(1H, d, J=4.4 Hz,H-1") ,3.03 ~3.72(4H, m,H-
2" ~5"),0.97(3H, d, ] =6.0 Hz,H-6") ,”C-NMR :
156.4(C-2),132.9(C-3),177.2(C4),161.1 (C-
5),98.6(C-6),164.1(C-7),93.7(C-8),156.4(C-
9),101.1(C-10) ,122.2(C-1") ,113.2(C-2") ,146.8
(C-3"),149.3(C4"),115.1(C-5"),120.9(C-6"),
55.5(C,.-0-CH,),103.9(C-1"),74.2(C-2"),76.3
(C-3"),71.7(C-4"),75.8(C-5"),66.7(C-6"),
101. 1(C-1"),68.2 (C-2"),70.5(C-3"),70.2 (C-
4"),70.0 (C-5"),17.6 (C-6") o LA I % dls 5 SCHk
(5] RIE A —B, MBI EW A S, 7, 4'-=7
FE-3-H AR R EE-3-0-Z% B OBE R (5,7, 4/-
trihydroxy-3’-methoxyflavonol-3-O-rutinoside ) , B[l 7K 1il|
F (narcissin)
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[M] "B 7, A X4 F 5 i ol 478, 454 'H-
1" C-NMR i S5 4 H 43 7 208 €, H,, 04, 3R
R FEE S 12,'"H-NMR ;6. 20 (1H, d, J =2.0 Hz,
H-6),6.43(1H, d, J=2.0 Hz,H-8),8.03(1H, d,
J=2.0 Hz,H-2"),6.90 (1H, d, ] =8.4 Hz,H-5"),
7.49(1H, dd, J=8.4,2.0 Hz,H-6") ,5.52(1H, d,
J=7.6 Hz,H-1") ,3.25 ~3.70(6H, m,H-2" ~6"),
3.84 (3H, s, C,-0-CH,)."” C-NMR 156.2 (C-2),
133.3(C-3),177.4(C4),161.1(C-5),98.6(C-6) ,
164.1(C-7),93.4(C-8),156.2(C-9),103.8 (C-
10), 121.9 (C-1"), 115.8 (C-2"), 144.7 (C-3"),
148.4(C-4"),115.1(C-5"),121.0(C-6") ,101.6(C-
1”),75.7(C-2"),73.1(C-3"),71.1(C-4") ,67.8(C-
5"),60.0(C-6"),55.9(C,-0-CH,) ., A F##u5 X
BRL6 )il B A — B, i %8 AL G W ol 7 R -
3-0-2F W Fr (Isorhamnetin-3-0-galactoside ) ,

el wEETLERH K, 5% T H I,
Molish J Jif 5 5 (35 , £R R BE By S 7 W 2160, — S %
B S0 Bk R B (A BB 25, UV O (MeOH) 7E
256.3,355.0 nm &b 43 51| H 0 5 KW i, 2% B AT g
Je WAL G, e ROK R, BRI o 22 2 @
GR35 A 2 FUME , #0035 A 2 2L B A4 2 R
RS . ESI-MS (pos. ) i, 78 m/z 487 4k wl
WIM+Na] "B 7, /£ m/z503 b WM +K]"
B U WM 4 F O 464, 45 4 H-f P C-
NMR 3 3% , #E 5 53+ X €, H,, O, 113 A M A
Bk 12,'H-NMR:6.20 (1H, d, J=2.0 Hz, H6),
6.40(1H, d, J=2.0 Hz, H8).,7.84(1H, d, J =
2.0 Hz, H-2'),6.85 (1H, d, J =8.4 Hz, H-5'),
7.58(1H, dd, J =8.4, 2.0 Hz, H-6'),5. 18 (1H,
d, ]=8.0 Hz, H-1"),3.45 ~3.85(6H, m, H-2" ~
6") ,C-NMR:158.4(C-2),135.7(C-3),179.5(C-
4),163.0(C-5),99.9(C-6),166.1(C-7),94.7(C-
8),158.8(C-9),105.6(C-10),122.9(C-1"),116. 1
(C-2"),145.8(C-3"),149.9(C4"),117.8(C-5"),
122.9(C-6"),105.3 (C-1"),73.2 (C-2"),75.1(C-
3"),70.0(C4"),77.2(C-5"),61.9(C-6"), DI E%
P 5 SCHR [ 6 ] 4138 B A — B, B Ak & W o i
M & -3-0--D-it TR = F H 17 ( quercetin-3-0-8-D-
galactoranoside ) , Bl 4 2Z ¥k F ( hyperoside) ,

EHN  REETERH AR, 5E T H B,
Molish J5z )i 5% 5 (8, FF | 5 B2 B 43 S It 21 £, — (4R
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B TN A Bk IR v A AR 25, UV i (MeOH) 7
256.3,355. 6 nm 4b 431 H B A KW I, 2% B AT R
SEE MG, MK G HoRE R o 22 W2 Ak
Aoz YRIE B 5 7 A 40 Sy A A Y B
TWRAEGY . ESI-MS(pos. )i, 7 m/z 487 kb 7T
DL[M+Na] "8 17,4 m/2503 Z&bn] BLIM +K] 7
B0 3 W LM 4 T A O 464, 454 TH-RIY
C-NMR 558 H 4370k €, H,0 0, , 35 HORN I
FNEEH 12,'H-NMR 6.20(1H, d, J=2.0 Hz,H-6),
8:6.40(1H, d, J=2.0 Hz,H-8),5:7.52(1H, d,
J=2.4 Hz, H2") ,5:6.81 (1H, d, J = 8.4 Hz, H-
5'),8:7.68 (1H, dd, J =8.4, 2.4 Hz, H-6"),§:
5.39(1H, d, J =8.0 Hz,H-1"),3.20 ~3.70 (6H,
m,H2" ~6") ,” C-NMR:156.2(C-2),133.3(C-3),
177.4(C-4) ,161.1(C-5),98.6(C-6),164.1(C-7),
93.4(C-8),156.2(C9),103.8(C-10),121.9 ( C-
1'),115.8(C-2"),144.7(C-3"),148.4(C4"),15.1
(C-5"),121.0(C-6"),101.6 (C-1"),71.1 (C=2"),
75.7(C-3"),67.8(C-4"),73.1(C-5"),60.0(C-6"),
PR 5 SCmk [ 7 ) il A — 20, i s e e &
Wy R it Bz 2 -3-0-B-D-7 %5 Nk TR 4 1 ( quercetin-3-0-
B-D-glucopyranoside ) Bl 54 f7 # (isoquercitrin)

GV ARG, S TR, Bk
T R . W €, Molish [z )i 52 BHAE . SRR K fif e , Fobk
B4y 22 2 3% A R IE B & A B A B, ESI-MS
(pos. )& 7E m/z 373 AbRT VLM + H] ™ 8§+ Ui%,
FHMN 4> T B 372, 454 H-f1"° C-NMR %,
e H Ay =0 C,H,, 00, 3 H R A EE R 6, H-
NMR:6.75 (1H, s,H-3),6.75(1H, s, H-5),6.54
(1H, d, J=15.6 Hz,H-1") ,6.32(1H,dt, J=15.6,
5.6 Hz,H-2"),4.22(2H, dd, J =5.6, 1.2 Hz, H-
3'),4.87(1H, d, J=7.6 Hz,H-1") ,3.20(1H, m,
H-2"),3.40 (1H, m,H-3"),3.40 (1H, m,H4"),
3.46 (1H, m,H-5"),3.77 (1H, dd, ] =12.0, 2.4
Hz,H-6"a),3.66 (1H, dd, J=12.0, 2.4 Hz, H-6"
b),” C-NMR:130.0(C-1),154.4(C-2),105.4 ( C-
3),135.2(C4),105.4(C-5),154.4(C-6),135.8
(C-1"),131.3(C2"),62.6 (C-3"),105.3 (C-1"),
75.7(C-2"),77.8(C-3"),71.3(C-4"),78.4(C-5"),
63.6(C-6") . LI Huds 5 SCk [ 8 ] il BA —2, i
Y ZAG W RS T A H (syringoside) .
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S FEPE , Molish Jz 7 522 B, Ui B3 Z 46 & 90 AS 2
o AW VIR IR S6i%: V., 3 420(O0H) ,2 960,
2 863(CH,),2 935,2 851 (CH,),1 637(C=C),1
466 (¥ C-H,%%) ,1 382(CH,, %) ,1 050 (ff C-0) .
2 F A S VI IR 5 3CHR[9 ] %R, ¥ 5 B-4
B — 20 B WS p-AF 1 B0 IR AT A R
TLC R, 75 2 PRI RGN A MR REE, ik
2 Ak 5 W VIR S50 Sy B-4% S I

AWV B EEHRES &, 2 % T 8 R A 5
10% BifR £, B B 55 0. b & % VI %) ESI-MS ( pos. )
T AE m/z 507 Jh AT WL M + K] © 8 0, 3 B AR X
TN 468, 454 TH-FIY C-NMR 3% 3% , 4f ) H:
TN CuHy Oy, H AR E 4 12, H-NMR ;
4.08(1H, ¢, J=6.0 Hz,H1-),2.97(1H, dd, J =
18, 2.4 Hz,H-2a),2.85(1H, dd, J =18, 2.4 Hz,
H-2b) ,6.24(1H, s,H6-),2.67(1H, dd, J=12.8,
1.6 Hz,H9),1.95(1H, m,H-11a),1.69 (1H, m,
H-11b),1.85 (1H, m, H-12a),1.46 (1H, m, H-
12b) ,4.13(1H, s,H-15) ,5.44(1H, s,H-17),1.05
(3H, s,H-18),4.67 (1H, d, J =16 Hz,H-19a),
4.62(1H, d, J =16Hz,H-19b) ,7.40 (1H, d, J =
1.2 Hz, H21),6.34 (1H, d, J =0.8 Hz, H-22),
7.41(1H, br s, H23),1.50 (3H, s, H28),1.55
(3H, s,H29),1.16(3H, s,H-30)."” C-NMR:79. 1
(C-1),34.8(C-2),166.4(C-3),81.8(C-4),169.0
(C-5),139.4(C-6),195.2(C-7),46.8(C-8),46.3
(C9),48.3(C-10),20.6(C-11),31.7(C-12),37.3
(C-13),65.2(C-14),52.1(C-15),140.1 (C-16),
77.7(C-17),18.1(C-18),68.5(C-19),119.7 (C-
20),141.1 (C-21),109.6 (C-22),143.3 (C-23),
25.2(C-28),25.7(C-29),20.5(C-30), L) I %
5ICHRI10 B A -8, S izt &0 h LA
8 7% 2 (dehydrolimonin)
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