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Abstract; Chemical constitution was thoroughly investigated to explicit active ingredients and action mode
through isolation and identification of compounds using silica gel column chromatographic, MCI gel column
chromatographic and preparative thin layer chromatography method with aerial part of Codonopsis pilosula
(Franch. ) Nannf as source material. Results obtained as follows: (1) eight compounds were isolated from
aerial part of Codonopsis pilosula including two steroids, two fatty acids, one glyceride, and three glyco-
lipids: e-spinasterol (1), (22E)-5a,8a-epidioxy-ergosta-6,22-dien-38-ol (2), 9,12-linoleic acid (3), 1-a-li-
noleoylglycerol (4), stearic acid (5), 3-a-linolenoylglycerol 1-O- [a-D-galactopyranosyl-(1—>6)-O-3-D-ga-
lactopyranoside (6), 3-a-linolenoylglycerol 1-O-3-D-galactopyranoside and 3-(7,10, 13-hexadecatrienoylg-
lycerol) 1-O-B-D-galactopyranoside mixture (7). (2) Compounds 2, 4, 6 and 7 were firstly isolated from
C. pilosula. (3) Compounds 1,2,3,6 and complex 7 could inhibit activities of pancreatic lipase. As the
pancreatic lipase was responsible for metabolism of lipid, compounds 1,2,3,6 and complex 7 probably

would reduce lipid accumulation and were defined as anti-obesity ingredients of C. pilosula.
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36 2 [ Codonopsis pilosula (Franch.) Nannf |
FEAERLSE 2 R A R (b A N RS TR 24 ) 2010
RT3 SR P Al AN il L D55 1M
AR Z IR, EIRIE B R = ) RS
REWG % L e AR BT AT R AR
B AL 4G 22 HE L = R 2R RN R AR
BCAG  ELAT 3 98 G ) | e I L B ILRE (U BT
g SRR, T 2 B 2Rk A LAY T 2
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YE I BL A 2 v 245 1) BEACAR AE 1] tHE SR ) DG B . AR 52
5% 2 R0 43 B9 00 i T B s 36 2 i 25 0 v 73
ET 8 M HEW: o & B (a-spinasterol, 1),
(22E)-5a, 8oty — %A £ fi §i-6. 22-— J&-30- %
((22E )-5a, 8a-epidioxy-ergosta-6, 22-dien-3p3-ol,
2), W3 iR (9, 12-linoleic acid,3), 1-VF I 2 H i Fis
(1-a-linoleoylglycerol ,4) , ifi J§ 2 (stearic acid,5),
3-a- W KR H B 1-O-[ o D FLBER-(1>6)-0-5
D-EFL B ] (3-a-linolenoylglyceroll-O-[ o-D-galac-
topyranosyl-(1—6)-O-5-D- galactopyranoside, 6) ,
3-a-MEJRRR H i Fig 1-O-p-D-2 FL 0 . 3-(7, 10, 13-
TR =R B 1-O-p DR AR &Y (3-
a-linolenoylglycerol 1-O-g-D-galactopyranoside and
3-(7,10, 13-hexadecatrienoylglycerol) 1-O-g-D-ga-
lactopyranoside, 7)., k& ¥ 2.4.6 IR G 7 ¥
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7 W % A I IR O PR AT

1 U5 R R
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HEAT .
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k& 1. A ik, H NMR (400 MHz,
CDCly) 6 5.17(2H,m,H-22,H-7),5. 06 (1H,dd, J
=15.2,8. 8Hz, H-23),3. 62 (1H, m, H-3), 0. 95
(3H,d.J=6.4Hz,H-21),0. 87(3H,t,] =7. 2Hz,
H-29),0. 85 (3H. s, H-19),0. 82(6H,d, J = 3. 2
Hz,H-26,27),0.57(3H,s, H-18). " C NMR (100
MHz, CDCl;) 8§ 139. 64 (C-8), 138. 16 (C-22),
129. 48(C-23),117.47(C-7),71. 08(C-3),55. 94 (C-
17),55.15(C-14),51. 26 (C-24) ,49. 48(C-9) ,43. 31
(C-13),40. 81 (C-20),40. 29 (C-5),39. 49 (C-12),
38.03(C-4),34.23(C-10),31. 88(C-25),31. 51(C-
1),29.66(C-2),29. 21 (C-6),28. 49(C-16),25. 39
(C-28),23.02(C-15),21. 56 (C-26),21. 37(C-11),
21.07(C-21),19. 00(C-27),13. 04(C-19) ,12. 23(C-
29),12.05(C-18) . BREEAE S o B & B — B0 €
ok R

k& 2. A& H NMR (400 MHz,
CDCly) 6 6.49(1H,d,J=8. 5Hz,H-7).6. 23(1H.,
d,J=8.5Hz,H-6),5.22(1H.dd,J=15.3,7. 7THz,
H-23),5.14(1H,dd,J=15.3,7. THz, H-22),3. 95
(1H,m,H-3),1.00(3H.d,J =6. 6Hz, H-21),0. 91
(3H,d,J=6.8Hz,H-28),0. 88(3H,s,H-19),0. 84
(3H.,d.,J=6.8Hz,H-27),0.82(3H,s,H-18),0. 81
(3H,d,J =6. 4Hz, H-26).“ C NMR (101 MHz,
CDCly) § 135.47(C-22),135. 20(C-6),132. 30 (C-
23),130.68(C-7),82. 19(C-5),79. 42(C-8),66. 32
(C-3),56.21(C-17),51. 68(C-14),51. 12(C-9),
44.56(C-13),42. 78(C-24),39. 68(C-20) ,39. 35(C-
12),36.96(C-10),36. 90(C-4),34. 72(C-1),33. 06
(C-25),30. 04 (C-2),28. 61(C-16),23. 39 (C-11),
20. 88(C-15),20. 62(C-21),19. 94(C-27),19. 64(C-
26),18.16(C-19),17. 56 (C-28),12. 87(C-18), #
TGO 5 SCHR G B B 22 Sl (22E)-5a, 8o B L E
1 #55-6 . 22- " M-3p-E

G 3. ek .'H NMR (400 MHz,
CDCly) & 11. 41(1H,COOH), 5. 37 (4H, m, H-9,
10,12,13),2. 80 (2H, m, H-11),2. 36 (2H, t, ] =
7.2Hz,H-2),2.07(4H,m, H-8,14),1. 64(2H,m,
H-3),1.26~1.42(14H, m, H4~7,H-15~17),

—Aus) X100%

0.90(3H, t, J = 7. 2Hz, H-18)."” C NMR (100
MHz, CDCl,) & 180. 43 (C-1), 130. 13 (C-10),
129.94(C-12),128. 07(C-13),127. 90(C-9), 34. 11
(C-2),31. 93(C-6),31. 53(C-16),29. 70 (C-7),
29. 68(C-15),29. 60 (C-5),29. 58 (C-4),27. 20 (C-
8),27.17(C-14),25. 62(C-11),24. 65(C-3),22. 68
(C-17),14. 06 (C-18). #% W B 55 SCHR XF BB 22
TR

a4 WE A MRY. ' H NMR (400
MHz,CDCl,) 85.35(4H,m,H-9,10,12,13),4. 12
(2H,d, J =5. 2Hz, H-1"),3. 90 (1H, m, H-2"),
3.67(1H,dd,J=3.6,11. 6Hz, H-3"),3. 56 (1H,
dd,J=7.6,11. 6Hz,H-3"),2. 77 (2H,m, H-11),
2.33(2H,t,J =7. 6Hz, H-2),2. 05(4H, m, H-8,
14),1.59(2H, m, H-3),1. 36 (14H,m) ,0. 88 (3H,
t,J=6.8Hz,H-18). " C NMR (100 MHz,CDCl,)
5 174.23(C-17),130. 12(C-107),129. 90(C-127),
128.04(C-137),127. 86(C-97),70. 15(C-2),64. 97
(C-1),63.36(C-3),34. 08(C-2"),31. 46 (C-16"),
29.56(C-67),29. 28(C-77),29. 14(C-157),29. 07
(C-47,57),27.14(C-87,147),25.58(C-117),24. 82
(C-37),22.50(C-17"),13. 98(C-18"), 5 3k %4
Xof R LR Ry -3 ol R IR

&Y S AEERY .'H NMR (400 MHz,
CDCly) 82.34(2H,t,7. 6Hz,H-2),1. 63(2H,m, H-
3),1.32~1.24(m, 28H, H-4~17),0. 88 (3H, t,
6.8 Hz, H-18). C NMR (100 MHz, CDCL,) &
180. 16(C-1),34. 07(C-2),31. 92(C-16),29. 69 ~
29.64(C-8~14),29. 59(C-6),29. 43(C-7),29. 35
(C-15),29.23(C-4),29. 07(C-5),24. 68(C-3),22.
68(C-17), 14. 08 (C-18) . 5 3CHk X} H8 #4 & A A
e

fe&¥ 6. HEERY."H NMR (400 MHz,
CD,;0OD) & 5.39~5.19(6H,m, H- 97,10",12",
137,157,167),4.82(1H,m,H-1"""),4. 21 (1H,d,
J=6.8Hz,H-1""),4. 09(2H,m, H-3),3. 94 (1H,
m,H-2),3.88~3.57(12H, m), 3. 48 (2H, m, H-
377,577),2. 76 (4H.t,J =5. 8 Hz. H-117,147),
2.30(2H.t,J=7.4 Hz,H-2"),2.02 (4H,dd,J =
14.2,7. 1Hz, H-87,177),1. 56 (2H, m, H-37),
1.28(s,8H,H-4"-7"),0. 92 (3H,t,J =7. 5Hz, H-
187).%C NMR (100 MHz,CD,0D) § 174. 10(C-
17),131.38(C-16"),129. 73(C-97),127. 85(C-12",
137),127. 49(C-157),126. 88(C-10"),103. 90 (C-
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177),99. 16 (C-1777),73. 30 (C-5"7), 73. 18 (C-
5777),71.20(C-377),71.12(C-3"77),70. 77(C-1) ,
70.10(C-2777),69. 66 (C-277),68. 88(C-4"""),
68.73(C-477),68.31(C-2),66.44(C-6"7),65. 21
(C-3),61.37(C-6"77),33.57(C-2"),29.32(C-6"),
28.93(C-77),28.83(C-47),28.82(C-5"),26. 80(C-
87),25. 17(C-14"),25. 06 (C-117),24. 61(C-3"),
20.13(C-177),13. 33(C-18’), HR-ESI-MS. m/z
699. 356 4 [M + Na]" (Cy; Hs; NaO,y,, i 24 {8
699.356 2), C177(5 103.90) A& M & 1 fk 27 i
Bh 4,208, 5 C1(5 70. 77 mFEHH 6, C1777 (8
99. 155 HHEM A kil 4.82, 5 C677 (§
66. 44) 5 B AH OC . Hh o6 AT LA o BE 0 A B
174.10 5 C3 : 65.21(5 4. 099) L FEAH & . B E R
R e L 5 H Y 3 AL % . 5 SCHERXT BREEE R 3o
KR H il 1-O-L o-D-2E FLBEH-(1>6)-O-5-D-
U

REY 7. AEEKRYY C NMR (100 MHz,
CD,0OD)& 174. 06(C-1"a),174. 01(C-1"b),131. 38
(C-14"b),131. 37(C-16"a) ,129. 71(C-9"a) ,129. 53
(C-7"b), 127. 88 (C-11" b), 127. 84 (C-10" b),
127.83(C-13%a, C-127a),127. 80(C-13"b),127. 65
(C-87b),127.49(C-157a),126. 87(C-10"a) ,103. 89
(C-177),75.35(C-577),73.43(C-377),71. 18 (C-
277),70. 51 (C-1),68. 87 (C-477), 68. 24 (C-2),
65.20(C-3),61.09(C-6""),33.56(C-2"a),33. 53
(C-27b),29.32(C-6"2a),29. 04(C-4"b),28. 93(C-7’
a),28.84(C-4"2a),28.82(C-5"a),28. 46 (C-5"b),
26.80(C-872a),26. 66(C-6"b),25. 16(C-14"a, 12’
b),25.05(C-11"a,9’b) ,24. 60(C-3"a) ,24. 50(C-3’
b),20.13(C-17"a,15’b), 13. 34(C-18"a, 16’ b),
HR-ESI-MS: m/z 537. 303 3,509. 274 6 [M +
Na]" (Cy; H,;sNaO, . C, H,,NaO, i {H 537. 304
0,509.272 1), HHBRIEECHE 7T %0, & 6 X XLEE, 2 20
SEAREAMWHEGES, B 2 DA S H e 3 £z
R G 45 B PO EE  rT LS 1 7 S — 4 4503k
WAHLAIR AW . S a a1 2 0.9, 5 3CHk X
MRS 5 A 3-a- W BR AR H il g 1-O-p-D-2f ZL R
3-(7,10, 13- 75 filk =& 2) H i lig 1-O-g-D-2f 3L
R,
3.2 HPHIAR B BRI 1 SL IR

FEMREE S 200 pg/mL 5. k&9 1.2.3.6
FARA W) T $46F g 17 Wi % 1 A — S 4 o 1 L
25 31%6.,19% . 18% 15 % F1 19% (& 1),

45
Q 401
ME 35T
SN E s
3-2325 ® % .
EEE2T
|
= B
S | 2 3 4 5 6 7

&) Compounds

* R 0. 05 K- M 2 5
BE1 Ak Wt i s i 3% 1 A 40 ) 76 FH
* means significant difference at 0. 05 level

Fig. 1 Inhibition effect of the compounds on lipase activity
4 3
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W LR 2803 i A0 I T REAOCR B2 5340 T
TR PR 5 I AR TGRS P 0 107 B W DR L A6 7 B9
() B i PR PR IF 7 (AR BB 38 2 R SR, A
MLEARCKSLVHET S B RNE R A
A7 D S B R A FH [R]RFL DR AR

BAIRGES  T5 7R G LR 7 TSR 4 )
[PZRR (E D0 SN 1 1R L &9 s R 1 e SUUE 81 R LR
Ay TR 2 2 IR A I I AR A R T e R
LA RS - i 5e 2 F 2GR IR AL 53 A BTSN N 5 2
o R AL VR AR B R AT R BESCR £
B FBNE S EN R EARE T FE
PR AR W R B HC AT A B H IR R Rk & 1.
FeATxE 20 B A5 BN A9 AL 5 W BEAT 1 1B M5 16 114 9% 7 410
il Se g AR RV AW 1.2.3.6 A1 7 BX) AR U
eI A LA VR R RS O A 0 T A Ak
A X I T ) 0 A 2 el A A X i
FRT IR MAT » BT 2 91 I ot R B ol A #9 #F T. BRF D Atk
VE Ry A BRME — i) OTC WAL 25 , w2 — b s s g 0
i 750 A R BB L Ak O A e S O R N
Pl Ko e B v BRI M5 3 i D2 D 7 ) 0 DA i 3k
WeE 1ML i Ko P (9 R R e T AR AR S 1
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