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Study on separation method of alkynysides in Codonopsis Radix
and its hypoglycemic activity in vitro

JIA Wen-jing"* | BI Qi-mao*,JIANG Si-rong'*,
ZHANG Ting"* ;HAO Xiao-hui’,ZHOU Guo-ying' ,ZHAO Xiao-hui'*

" Northwest Institute of Plateau Biology ,Chinese Academy of Sciences , Xining 810008 , China;
> University of Chinese Academy of Sciences , Beijing 100049 , China;’ Qinghai University , Xining 810016 , China;
*Qinghai Normal University , Xining 810000, China

Abstract ; This study confirmed that the chloroform methanol part of Codonopsis Radix (5 mg/mL) had good a-glucosidase
inhibitory activity in vitro,the main component is alkynosides,the inhibition rate in vitro is more than 50% ,and has good hy-
poglycemic activity in vitro. Taking the glycosides from Codonopsis Radix as the research object,combined with the UV spec-
tral data of the compounds, construct an efficient and systematic preparation method for reversed-phase two-dimensional liquid
chromatography and systematically separate it. The chloroform methanol part of Codonopsis Radix was obtained by extraction,
sugar removal by D-101 macroporous resin column and chromatographic separation by silica gel adsorption column. using re-
verse column Cjg (4.6 mm x 250 mm,5 pm) as a one-dimensional and two-dimensional separation column, acetonitrile and
water as mobile phase,finally five alkynyside monomer compounds with purity greater than 95% were separated by semi-pre-
pared high liquid chromatography, and the compound structure was determined according to the physicochemical properties
and spectral data and identidentified as pratialin B, pilosulyne E, corfifolioidyne, lobetyolinin , lobetyolin.
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Fig. 1  Inhibition rate of chloroform-methanol fraction on

a-glucosidase ,maltase and sucrase in vitro
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Fig.5 HPLC chromatograms of Fr 7 and monomer compound
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tEm1 T‘%@(H%’H(%é%%ﬁjﬂ C32H48018;1H
NMR (600 MHz, CD,0D)8:6.24 (1H,dq, J = 16.0,
7.0 Hz,H-13),5.86(1H,dt,J =16.0,7.0 Hz,H4) ,
5.49(1H,d,J =16.0 Hz,H-12),5.39(1H,dd,J =
16.0,7.0 Hz,H5) ,4.35(2H,d,J=7.0 Hz,H7),
4.28(1H,d,J=7.0 Hz),4.28(3H.,d,J =7.5 Hz,
H-1"),4.23(3H,d,J=7.5 Hz,H-1") ,4. 19(2H, dd,
J=7.5,5.5 Hz,H-6) ,4.05(2H,m,H-6"a,H-6"a) ,
3.69(2H,dd,J =7.5,5.5 Hz ,H-6"a,H-6'b) ,3. 38
~3.19(4H,m,H-2",3",4",5"),3.33 ~3. 18 (4H,m,
H2'"" H3" ,H4"" ,H-5"""),3.33 ~3. 13(4H,m, H-
2",3",4",5"),2.09(1H,q,J =7.0 Hz,H6""") ,1.72

(1H,d,J =7.0 Hz,H-14a),1.57(1H,q,J =7.0

H-2) ;" C NMR (150 MHz, CD,0D)§:62.2 ( C-
1),32.9(C-2),29.8(C-3),138.6(C4),126.4(C-
5),82.2(C-6),81.3(C-8),70.1(C9),71.1(C-
10),78.1 (C-11),110.5 (C-12),145.3 (C-13),
101.1(C-1"),72.6 (C-2"),77.8 (C-3"),71.5 (C-
4'),75.1(C-5"),68.7(C-6"),104.9 (C-1"),74.7
(C-2"),77.9(C-3"),71.1(C4"),76.9(C-5") ,68.5
(C-6"),104.8 (C-1"""),75.0 (C2"""),77.9 ( C-
3'),71.5(C4""),77.1(C-5"""),62.7(C-6"""),
DL E B 5 semkt 1 R B, e Sy e
FRE B,
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LEW 2 WA MRY; 757U CyHy
0,;;'H NMR (600 MHz,CD,0D)§:6.40(1H,dd, J =
15.1,7.0 Hz,H-13) ,6.26 (1H,dd,J =16,6.1 Hz,
H-6),6.11(1H,t,J =14.5 Hz,C-7),5.85(1H,d, J
=16.0 Hz,H-12) ,4.60(1H,d,J =7.6 Hz,H-1"),
4.37(1H,d,J =7.6 Hz,H-1") ,4.41 (2H, m,H-5) ,
4.15(1H,dd,J =4.8,2.0 Hz,H-14) ,3.88(1H,dd,J
=12.0,2.0 Hz,H-6"a) ,3.86(1H,dd, J =12.0,2.0
Hz,H-6'a) ,3.71(1H,dd,/ =12.0,5.2 Hz,H-6"b),
3.65(1H,dd,J =12.0,6.0 Hz,H-6'b),3.55(1H,t,
J=6.5Hz, H-6"a,H-1),3.55(1H,dd,J =9.2,8.8
Hz,H-3"),3.47(1H,d,J=7.6 Hz,H2") ,3.39(1H,
dd,J =8.8,8.8 Hz,H-3"),3.34(1H,dd,J =9.2,
8.8 Hz,H4"),3.31(1H, m,H-5"),3.30(m,H4"),
3.26(1H,dd,J =8.8,7.6 Hz,H-2") ,3.23(2H,dd,J
=14.1,9.3 Hz, H-5"),1.61 (3H, m, H4),1.55
(2H, m, H-2),1.45(2H, m, H3) ;" C NMR ( 150
MHz, CD,0D)§:62.7(C-1),33.3(C-2),22.3(C-
3),36.1(C4),78.6(C-5),147.8(C-6),111.8(C-
7),80.3(C-8),74.7(C-9),75.1(C-10),80.6(C-
11),108.8 (C-12),147.8 (C-13),62.6 ( C-14),
100.4(C-1"),83.1(C-2"),77.83(C-3"),71.6 (C-
4'y,77.9(C-5"),62.9 (C-6"),105.4 (C-1"),76.1
(C2"),77.7(C-3"),71.5(C4"),78.2(C-5") ,62. 8
(C-6") o L EHUHR 5 Scimk ™ il — 5%, MUEE N
pilosulyne E

WEWI  FREIHRY) ;2 730k CHy, Oy
H NMR (600 MHz, CD,0D) §:6.40 (1H, dt, J =
15.9,4.7 Hz,H-2) ,6. 19(1H,dd,J =16.0,6.9 Hz,
H-9),5.98(1H,d,J=16.0 Hz,H-8),5.85(1H,d,J
=15.4 Hz,H-3) ,4.38(1H,dt,J =13.0,6.9 Hz, H-
10),4.24(1H,t,J =8.4 Hz,H-1") ,4. 14 (2H,dd, J
=4.7,2.0 Hz,H-1),3.85(1H,dd,J =12.0,2.0
Hz,H-6'a),3.64(1H,dd,J =12.0,6.0 Hz,H6'h),
3.54(2H,t,J =6.3 Hz,H-14) ,60(m, H-11),1.40 ~
1.47(2H, m,H-12),1.48 ~1.59(2H, m, H-13) , H-
2',3".4",5'(4H,m) ;”C NMR(150 MHz,CD,0D)$§:
62.8(C-1),147.9(C-2),108.7(C-3),80.6(C4),
78.1(C-5),74.5(C-6),80.1(C-7),111.9(C-8),
148.0(C9),78.1(C-10),36.1(C-11),22.5(C-
12),33.3(C-13),62.8(C-14),101.5(C-1"),75. 1
(C-2),75.1(C-3"),71.7(C4"),77.9(C-5") ,62.6
(C-6") o DLl %t 5 3cik ™ 4l — 8, Bos E N

corfifolioidyne,

'pﬁ'él'%"' ﬁ@(ﬂﬂ’“\%,ﬁ'¥ﬁ:j‘7 C26H38013 ;]H
NMR (600 MHz,CD,0D)§:6.36(1H,dd,J =15.1,
7.0 Hz,H-13),5.93 (1H,dd, J = 15.6,7.2 Hz, H-
4),5.62(1H,t,J =16.5 Hz,H-12),5.47 (1H, dt,J
=15.6,8.4 Hz,H-5),4.46 (1H,d,J =4.5 Hz, H-
7),4.41(1H,d,J=7.0 Hz,H-1") ,4.32(1H,d,J =
7.4 Hz,H-1") ,4.26 (1H,s,H-6) ,4.13(2H,dd, J =
12.0,1.8 Hz, H6'),3.83 (1H,t,J = 15.5 Hz, H-
6"),3.77(1H,d,J =12.0 Hz,H-6"""a) ,3. 58 (1H,t,
J =7.2 Hz,H-1) ,3.57(1H,d,J =12.0,5. 1 Hz, H-
6'''b),3.38(H, m,H-3"),3.38(4H, m,H-3" ,H4',
H4" H-5"),3.27(1H,t,J =8.0 Hz,H3"""),3.26
(2H,m,H-2" ,H-5") ,3.23(1H,dd,J =8.4,8.0 Hz,
H4'""),3.21(1H,dd,J =8.4,7.8 Hz, H-2"),3.18
(1H,m,H-5"""),3.13(1H,t,J =8.0 Hz, H2"""),
2.18(3H,d,J =6.2 Hz,H-3),1.82(4H,d,J =5.9
Hz,H-14),1.68 (3H,m,H-2) ;" C NMR (150 MHz,
CD,0D)§: 62.1(C-1),32.8(C-2),29.7(C-3),
138.5(C4),126.3(C-5),82.1(C-6),66.5(C-7),
81.7(C-8),71.0(C-9),72.6(C-10),78.2(C-11),
110.3(C-12),145.6(C-13),19.0(C-14) ,101. 1 ( C-
1'),75.0(C2"),77.8(C-3"),77.8(C-3") ,71.4(C-
4"y, 77.0(C-5"),69.6 (C-6"),104.7 (C-1"),74.6
(C2"),71.4 (C4"),77.8 (C-5"),62.6 (C6"),
105.3(C-1"""),75.5(C=2"""),78.2 (C-3"""),72.0
(C4""") 78.3(C-5"""),603.0(C-6""), LI I %4
Hcmk Rl — 3, B E N B R T

WEWS FEEIHRY); 5Tk CHy Oy 5!
H NMR (600 MHz, CD, 0D) §:6.33 (1H, dq, J =
15.8,6.9 Hz,H-2),5.91(1H,dt,J =15.6,6.8 Hz,
H-11),5.58 (1H,dd, J =15.8,1.2 Hz, H3),5.46
(1H,dd,J =15.5,8.2 Hz,H-10) ,4.45(1H,t,J =
9.8 Hz,H9),4.32(1H,d,J =9.8 Hz, H-8),4.27
(1H,d,J =7.5 Hz,H-1"),3.86 (1H,dd, J =11.9,
1.9 Hz,H-6a’),3.67(1H,dd, J =12.0,5.9 Hz, H-
6b’),3.59(2H,t,/=6.5 Hz, H-14) ,2. 17(2H,dd, J
=14.2,7.2 Hz,H-6a"),1.81 (3H,dd,J =6.9,1.7
Hz,H-1),1.65(2H,m) ,H2",3",4",5'(4H,m) ;" C
NMR (150 MHz,CD,0D)§:17.6(C-1),144.0(C-2),
109.0(C-3),80.5(C4),79.8(C-5),71.1(C-6),
69.9(C-7),65.1(C-8),80.5(C9),125.1(C-10),
137.3(C-11),28.4(C-12),31.5(C-13),60.9 ( C-
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14),99.3(C-1"),73.3(C-2"),76.5(C-3"),70. 1 ( C-
4'),76.8(C-5"),61.3(C-6") . Lh Hcde 530k
B — 2, B e SR
3 itRE%it

AR, S8 B TR AL PR R S S 2 B
VERIZHTS 1R 1 N Shai 8 1 8l i, BAT 454
RIZRE B 2 B 8 R s AR SRR
SE S AT BRI AL 7 B AT o3 B RS E , A
HREERE 5 MRIEFRILEY) . FEr Bl R P AR A%
GUALENTITIE , 528 b R MU B AR 4 (% o B 4L
AR A B IR IV SR FE A AR S/ ) B AR
e ELAS 20 77 i USRI A B Ty O TR R
i, B2 RR Aoy 6 HE R E W 1 ~ 4,18 %
HI13.5% Mo T E RIS S, ARk
31.8% o [AJR, BEE T 0 2385 0 M S AR AR
b AR R e, AR R AL S Y T ikl
B SR, (12 8 A B IR B S BEAY
HRSHM . M52 @AW EHALIELT -5 W |
HZ ZF W ORI ) 0 PR O 2 S 1C, (B, B R
ARIF R IR A TR T ST o A
kA1 e e O R A R, BE A8 SN X 58 SR 26 Ak
B YIRS YE O ER AL TR A
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