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Abstract: Three plants, Cynanchum wilfordii , Cynanchum auriculatum and Cynanchum bungei ,have been used for tradi-
tional Chinese medicine as<""Bai-Shou-Wu" or " Ge-Shan-Xiao" for a long time,in which the one of main bioactive com-
ponents are C,, -steroids. Since all of three plants contain caudatin, deacymetaplexigenin, kidjolanin, gagamine and their
glycosides , which can be used as the standard components for qualitative and quantitative controls of these plants. In this
study , HPLCranalytictechnology was used to detect the contents of the four C,, -steroids, providing the method of qualita-
tive and quantitative controls guiding the scientific usage of these medicinal herbs. The average content of C,, -steroids in
each gram of crude.drug (mg/g) was investigated. As the results, the content of caudatin in C. wilfordii ( before hydroly-
sis/after hydrolysis =0.3542/9.7142) was highest than other two species ( before hydrolysis/after hydrolysis =0.2577/
4.0825 for C.auriculatum ,and before hydrolysis/after hydrolysis =0.0734/0. 1895 for C. bungei ) ,while the content of
kidjolanin in C. auriculatum (before hydrolysis/after hydrolysis =0. 1102/0. 6094 ) was highest one among three species
(before hydrolysis/after hydrolysis =0.0751/0.3225 for C. bungei,and before hydrolysis/after hydrolysis =0. 0736/0.

2813 for C. wilfordii) . However,the contents of gagamine and deacymetaplexigenin in the three species were not obvious
difference.
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Fig. 1 Chemical structures of the common four C,, -steroids from C. auriculatum ,C. wilfordii and C. bungei
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Table 1

Sample sources of C. auriculatum ,C. wilfordii and C. bungei

EETE TR

Sample number

TP
Sample type

Tl 4t

Sample origin

C. auriculatum 01-06
C. wilfordii 01-06

C. bungei 01-06

Bk 2R B2 C. auriculatum
R Ll 2F B2 1 C. wilfordii
4R J2 3 C. bungei

S 52 FH Guiyang, Guizhou
S FH Guiyang, Guizhou

114 #£ % Taian , Shandong
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Fig.2 HPLC chromatograms of four C, =steroids standard and C. wilfordii sample
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Note: A :five C,, -steroids glycosides in eliminating”body /mixed standard ; B: C,, -steroids glycosides sample of C. wilfordii; C: C,, -steroids glycosides

samples of C. auriculatum;D;C,, - steroids glycosides sample of C. bungei;1. deacymetaplexigenin ;2. gagamine ;3. kidjolanin ;4. caudatin
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Table 2 Linearity of the four C,, -steroids
%y Bl 577 7% R LM
Component Regression equation Linear range (pg)

355 Caudatin y =10.197x +2.3088 0.9997 0.10 ~10.00

4 2% 4T Deacymetaplexigenin y=1.1061x +0. 0098 0.9999 0.16 ~16.00
HfE+ ¢ Kidjolanin y =14.869x +0.41 0.9998 0.12 ~12.00

Sk 7 Gagamine y=21.651x+0.6723 0.9999 0.14 ~14.00

2.2 HBEEEIE

BURE R W (C. auriculatum 04) % 1.2.1 B4
TR HERE  ESEHERE 6 U, HEFE Ry 10 pL, U5E
DU A>T 1 0 TR, AR 4R 1 S 174 06 T ARV A5 Xk g

B e s & BRSPS T ik
B RSD &4 %% 0.04% 0-01% .0.'11% . 0.

04% , 25 AR W T AL G A 38 R 43R 3) .

®3 UEBEERELER

Table 3 Precision experiment results

R4y W T FH Peak area (mAU s min) - XA 0T AR RSD
Average o

Component No. 1 No.2 No.3 No.4 No. 5 No.6 peak area (%)

3K 2 Caudatin 210. 5245 210. 3875 210.4567 210.5376 210.5883 210.5879 210.5138 0.04

ZEZ‘ME@EH‘E 6.5294 6.5297 6.5286 6.5298 6.5289 6.5295 6.5293 0.01
Deacymetaplexigenin

JF %54 56 Kidjolanin 45.8856 45.7617 45. 8766 45.8850 45.8846 45.8875 45.8635 0.11

Sk T Gagamine 45.5897 45.5768 45.5452 45.5864 45.5888 45.5792 45.5777 0.04

2.3 REMFIE A ARG A iR 52 R OIS BE T OT TR T

FEZEIR N, BURE fh 5 ( €. auriculatum 06 ) , #%
1.2, 1 W @GS ZEAFIERE, 7350 T 0.2 4,812 .24 h i
Frise , dErER Oy 10 pL, g AR E P ARYRIE %

0.05%

AN 9 RSD {43514 0. 04% 0.16% 0. 11% .
AR R IAA S AR S P 24 h N ARUE
PER#F(FR4) .

R4 HRBABRHREELEER

Table 4  Stability testing results

X OTRE EE T PIV)IB NS FEA T HikE
No. Deacymetaplexigenin Gagamine Kidjolanin Caudatin
(MAU * min) (mAU * min) (mAU % min) (mAU * min)

1 6.5298 45.5887 45.8846 210.5231

2 6.5294 45.5768 45.7617 210. 3869

3 6.5286 45.5452 45.8766 210.4582

4 6.5298 45.6164 45.8850 210. 5376

5 6.5489 45.5888 45.8846 210. 5879

6 6.5495 45.5792 45.8846 210.5879
SEAIETT AR Average peak area 6.5360 45.5825 45.8629 210.5136

RSD {#(% ) 0.16 0.05 0.11 0.04

2.4 EBHHEIE

IR BRI AR B I 25 AR 1. 00 mg 247 (6
1), BRVRFEAE AR R 4, 4% 1. 2. 1 i i A5 1 ik
BEL IR HERE 10 wL, TSR EE I3 2% e 1 B A

4B e

XTI 22 (RSD {H) , AR 0 57 B4 g T ARG A5 45 3k
K OB ET T ST OT IR T /Y RSD {H
5334 0. 04% 0. 06% 0. 03% 0. 09% , 45 F- K
ARSI I AT Tk BB R (R 4) .
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Table 5 The reproducibility of analytical methods
v FOWE T IVl SN I T CPLYy
Sam‘::le Deacymetaplexigenin Gagamine Kidjolanin Caudatin
(mAU # min) (mAU * min) (mAU * min) (mAU # min)
Er--04 6.5203 45.5887 45.8902 210.5478
Er--05 6.5256 45.5800 45.7903 210.3900
Er--06 6.5300 45.5502 45.8899 210. 4678
Er--07 6.5294 45.5907 45.8845 210.5778
Er--08 6.5289 45.5878 45.8867 210.5677
Er--09 6.5267 45.5787 45.8876 210.5765
S UETH AL Average peak area 6.5268 45.579%4 45.8715 210.5213
RSD (%) 0.06 0.03 0.09 0.04

2.5 fn#EE Y SEIEEHE

R FR L EL 3 a2 (0 R 2E R 2 b A f R R
1.00 mg, — 3t 45 £33, B AL 43 5 3 415 ) 4% =
(120% ) .1 (100% ) 1L (80% )3 PIKF-435ilIn A 4

FRAR VR St T, F2 HERE b A 3 YR 48 T v ol &8 i

IO L 4% 1. 2. 1 [ a3 S b RE IR 4 & B

SR 6 Sl o TR v b A A 8T 2 TR
41 100.10% ,RSD {4 0. 21% ; 2= Z, ok 35 i 15 o
-5 B0k % 100. 20% , RSD {f 4 0. 30% ; J1- i
H oL -2 Bl i % 2 101, 10% , RSD & 43 51l Ky
1.09% sinimek 57 i °F- 24 [l Y %54 100. 30% , RSD

{67 0.90% .

®6 RUEFEGAA G, EAF TMERYZE(n=9)

Table 6 Recovery rates of four Cj;-steroids in,Cynanchum samples (n=9)

o R AR BRI |, el i K FH I
Component Content in Added' standard Measured Recovery Average RSD (% )
sample (pg) quantity (pg) content (ug) rate (% ) recovery rate (% )

k= Caudatin 19.4656 15. 5450 35.0791 100. 44 100. 13 0.21
19.4599 15. 5450 35.0011 99.98
19. 4508 15. 5450 35.0129 100. 11
19:4370 19.4312 38.8624 99.97
19.4310 19.4312 38.8679 100. 03
19.4400 19.4312 38.9029 100. 16
19. 4398 23.3174 42.7397 99.92
19.4635 23.3174 42.7978 100.07
19. 4456 23.3174 42.8840 100. 52

F#E 5C Kidjolanin 0.5656 0.4506 1.0179 100. 38 101.13 1.09
0.5599 0.4506 1.0106 100. 02
0.5508 0.4506 1.0129 102.55
0.5522 0.5632 1.1289 102. 40
0.5657 0.5632 1.1279 99.82
0.5636 0.5632 1.1288 100. 36
0.5578 0.6758 1.2397 100.90
0.5635 0.6758 1.2478 101.26
0.5456 0.6758 1.2384 102.52

+£ 2B T 2.4865 1.9902 4.4857 100.45 100. 20 0.30
Deacymetaplexigenin 2.4875 1.9902 4.4685 99.54
2.4898 1.9902 4.4897 100.49
2.4878 2.4878 4.9825 100. 28
2.4871 2.4878 4.9786 100. 15
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%3 6 ( Continued Tab. 6)
s PR aht AR S EE: TR w
Component Content in Added- standard Measured Recovery Average RSD (% )
sample (pg) quantity (pg) content (ug) rate (% ) recovery rate (% )
2.4857 2.4878 4.9795 100. 24
2.4878 2.9854 5.4708 99.92
2.4835 2.9854 5.4797 100. 36
2.4849 2.9854 5.4807 100. 35
finfink 7 Gagamine 0. 8856 0.7071 1.5879 99.32 100.32 0.90
0.8799 0.7071 1.5906 100. 51
0. 8808 0.7071 1.5999 101.70
0.8822 0.8838 1.7689 100. 33
0.8757 0.8838 1.7679 100. 95
0.8936 0.8838 1.7708 99.25
0.8778 1. 0606 1.9307 99.27
0.8735 1. 0606 1.9478 101.29
0.8756 1. 0606 1.9385 100.22

2.6 HmEENE

A ity DM 5 = a8 FH I T 3 X AN T 7 e s L 1 24 44
FEAIEATIE o A W IRORE i OS5 1. 2.1
F7 EMFEHEBLSFEENEMNFREEMEHERRNA C, - SEETRE(n=3)

8 (1% S A i 4505 T AR A AL IO A A o4 it
StaaR AR IR T

Table 7 Content determination of four C,, -steroids of C. auriculatum , C. wilfordii and C. bungei (n=3)

KLY KOS

. Hikgt 5ikSE Meanx  EEYFIC . BETFOC  Mean = JFETFIC JFAETFIC Mean=  JIUNKT JmkT ,
FE G = . . L0 . 1 . . .~ Mean +sd
N Caudatin  Caudatin SD Deacymeta Deacymetap. ~ SD kidjolanin kidjolanin sd gagamine gagamine (me/g)
o (mAU # min) (mg/g) (mg/g) plexigenin  lexigenin (mg/g) (mAU #* min) (mg/g) (mg/g) (mAU * min) (mg/g) mee
(mAU s min) ( mg/g)
. . 0.3542 + 0.6126 + 0.0736 + 0.0464 =
C. wilfordii 01  20.3688 0.3542 0.0003 3.3971° 0.6125 0. 0008 5.8863  0.0737 0. 0006 5.6808  0.0463 0.0019
C. wilfordii 02 20.3697 0.3542 3.4011  0.6132 5.8798  0.0736 5.6999  0.0464
C. wilfordii 03  20.3599  0.354 3.3958 0.6122 5.8834 0.0736 5.6912  0.0464
I 9.7142 + 1.2445 + 0.2813 +
C. wilfordii 04 497.5071, 9.7126 0. 0002 6.8972  1.2453 0. 0006 21.3025 0.281 0.0011 48.3672  0.4406 o 1105
+
C. wilfordii 05 497.5951:-.9.7144 6.8899 1.244 21.3459 0.2816 48.4006  0.4409 0 0010_
C. wilfordii 06 497.6567 '9.7156 6.8905 1.2441 21.3317 0.2814 48.305 0.44
. 0.2577 = 0.5655 +
C. auriculatum 01 15.4586 '0.2579 0.0012 3.1361  0.5653 0. 0004 8.5967  0.1101 - 5.7507  0.0469 o o
. . = . =
C. auriculatum 02 15.4305 . 0.2574 3.1378  0.5656 8.6023  0.1102 0.0003 5.7678  0.0471 0.0017
C<auriculatum.03 15.4572  0.2579 3.1388  0.5658 8.5987  0.1101 5.7598  0.047
. . 4.0825 + 1.7772 0.6094 +
C. auriculatum 04 210.4082 4.0816 0. 0002 6.5187  1.1769 0.0014 45.6617 0.6087 0.0032 45.5552  0.4146 ot
+
C. auriculatum 05 210.4969 4.0833 6.512 1.1757 45.6066 0.6079 45.5768 0.4148 O 0004_
C. auriculatum 06 210.4631 4.0827 6.5298  1.1789 45.8846 0.6117 45.5887 0.4149
§ . 0.0734 0.5409 + 0.0751
C. bungei 01 6.053 0.0734 0.0003 2.9986  0.5404 0.0011 5.9916  0.0751 0.0014 5.5501  0.0451 o s
+
C.bungei 02 6.0548  0.0735 3.0002  0.5407 5.9878 0.075 5.5497  0.0451 O 0005_
C.bungei 03  6.0523  0.0734 3.005 0.5416 6.0025 0.0752 5.5543  0.0451
. . 0.1895 + 1.1325 + 0.3225 + 0.4156 +
C.bungei 04  11.9538 0.1892 0.0016 6.2725 1.1324 0.0006 24.3798  0.3224 0.0004 45.684  0.4158 0.0007
C. bungei 05 11.982  0.1897 6.2697  1.1319 24.3835 0.3225 45.6678 0.4156
C.bungei 06  11.9799  0.1897 6.2767  1.1332 24.3987 0.3227 45.6214  0.4152
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HPLC & 55 SEU0 45 SR R W - Hom4= J 3 b
Ly 2F 2 1 AR v A Bz 3 = A 25 61 19 10% 6 iR 7K i
A S REAM R, ks (1) &2 5
S A B 1L AR B 3 i (K # T 0. 3542 mg/
g JKIHIG 9. 7142 mg/g) fw i H-FH 2R B2 I (K AR
0.2577 mg/g JKff 5 4. 0825 mg/g) IR Z | Ifif § I 4
B & g (K # AT 0. 0734 mg/g /K fifJ5 0. 1895
mg/g) Fe fik ;s FU, B4 B T R R T (3) I
i (ZKAEHT 0. 1102 mg/g /K5 0. 6094 mg/g) LEHK
-2 B2 (KA 0. 0751 mg/ g JKf#J5 0. 3225 mg/
g) FI R L 4 K2 38 (K f# i 0. 0736 mg/g. K fif J5
0.2813 mg/g) &, M Je W& & s AHIT 5 BLAh, 25 £k
BEEHIT(2) FAK T (4) 19 & BT =Fh 2544
2N Gl ELABCT T, 1RG5 SRR R < oK i
Ja ks (1) THEHEIT(3) Ak 7 (4) iy & &
B PR, — T A 2 K A 12 R T HRE I g s
TR BE K AR A S50 , [ I 340 2 BH % K i 07 1 o e
12-0-PpE5E O Tk 77 (4) i 4 17-0-FE %) B
A BRI E

3 #ig

Xt B A= B2 (B L A Bz T A A B =
LM IR Co - EIRH T TR, 5365 (1) 0T
BT (3) A H 5 P LAAE S UM et = 2484
ObRIE. AR 18 DL 1k 5= AF g B P 0 T
A B AE bk =R 25 R ef RO 1 e o0 R il
Xt =R ) 73BT, O IE B R = A 2GR R A 1K
¥

&% 3k
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