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Abstract : Objective: To provide reference for improving the quality standards of Caulis Clematidis Armandii standard
decoction and its preparations,the specific chromatogram of Caulis Clematidis Armandii standard decoction was estab-
lished and the unknown characteristic peaks were separated, purified,and identified by column chromatography and pre-
parative chromatography separation techniques. Methods: 12 batches of Caulis Clematidis Armandii standard decoction
were prepared,and the specific chromatograms of Caulis Clematidis Armandii standard decoction were established u-
sing high-performance liquid chromatography ( HPLLC). The column chromatography of octadecylsilane bonded silica
(ODS) gel packing and semi preparative high-performance liquid chromatography were combined to separate and purify
the characteristic peaks of Caulis Clematidis Armandii standard decoction. The structure of the isolated unknown com-
pounds was identified using nuclear magnetic resonance (NMR) and mass spectrometry (MS) analysis. Results: A total
of 7 common characteristic peaks were identified in the specific chromatograms of 12 batches of Caulis Clematidis Ar-
mandii standard decoction, with an overall similarity of over 0. 90. After separation, preparation,and structural analy-
sis,a total of 5 compounds were identified, namely adenosine, lariciresinol-4 ,4'-bis-O-8 D-glucopyranoside, lariciresinol-
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4-O-F-D-glucopyranoside, secoisolariciresinol and lariciresinol. Among them,adenosine, secoisolariciresinol and laricires-

inol were first isolated from Caulis Clematidis Armandii. Conclusion: This study provides useful references for impro-

ving the quality standards of Caulis Clematidis Armandii medicinal materials, decoction pieces, and preparations by

studying the highly polar water-soluble components in Caulis Clematidis Armandii.

Keywords: Caulis Clematidis Armandii Standard Decoction; Specific Chromatogram; Chemical Components; Prepara-

tion Separation; Structure Identification

Ry N ARG A B EBHE Y /N K E Clematis ar-
mandii Franch, 8 45 Bk B Clematis montana Buch.
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T2 BN AR 200 g, hn 7K B2 6 7, 5 —
YN 10 F548 7K L 50 30 min, BT 3% 30 min. 2 $asd g
YEVR AR R H . B O 8 AFE K, BT 25 min,
T U8 PR Y A, 5 O PR IR IR DR R 4 L
IR A BN AGE PR R IR T8 .
2.1.3 ARk o9 R & B A AR E T R
TR L B B 0. 1 g KRR AE BT B IEHEIE
RSN A 70 % W 25 mL, BRGE T B A A B
G 30°C . T3 300 W, B % 40 kHz) 30 min, ilti% ,
PR i 70 96 Y AN A2 2K 1 5 L 4R 5T,
i ISR R B AR
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RSD &} 0. 27 % ,AHXT W TE AL RSD {E-M 2. 07% .
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Y5 I 1
S1 0.933
S2 0.923
S3 0. 920
S4 0. 956
S5 0. 950
S6 0.928
S7 0. 902
S8 0. 988
S9 0. 980
S10 0. 920
S11 0.934
S12 0.964
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(CM #BA0) . K CM FAL AT ODS # €8 3 , H i —
7K (10: 90 — 100 : 0, v/v) B J&E ¥ B, 38 i+ TLC K&
HPLC 4387, & 3 A [ 3 4 » 159 2 19 4~ 3 43 (Fr. 1~
Fr.4), Fr.1 £ ODS # a3 73 25, H i — 7K (10: 90
—100:0,v/0) BB JE PR, 4 TLC & HPLC 23 #r, &
FFARA A, 15 2] 6 4>+ 4 (Fr. la~Fr. 1D, Fr.
la £ 21145 HPLC(ZNE — 7K 8:92,v/v) 7 B 4lifk ,
BELE 109, 5mg) s Fr. 1b 222414 HPLC(ZJiE
—K15:85,v/v) 7 B itk . 153 2L &9 2(4. 3mg);
Fr. 1c &2 % HPLC(ZHE — 7K 20:80,v/v) 43 4l
b 15 F4EA W 3(4. Tmg) s Fr. 4 45 ODS #: i, 2,
i —7K (3:97—100:0,v/v) ¥ B LB, & TLC &
HPLC 43471, & 37 A 7] 3 43 A5 2 6 4>+ 3 43 (Fr. 4a
~Fr. 40, Fr. 4d &4l HPLC(ZHE — 7K 30:70,
v/v)5r B alifk 132G 4(5. 8mg) Fll 5(4. 9mg) .
2.2.2 #MEZ (DEEW 1. REEAH K
i — 7K )5 ESFMS m/z: 302[ M + Cl] .' H-NMR
(400 MHz, DMSO-d; ) 6:8. 35 (1H, s, H-8),8. 14
(1H,s,H-2),7.37 (2H,s,6-NH,),5. 87 (1H,d,J =
6.2Hz,H-1),5.47 (2H.,m,2'.5-OH).5. 23 (1H,s.,
3-OH),4. 61 (1H,m, H-2"),4. 14 (1H.s, H-3"),
3.96 (1H,q.J =3. 4 Hz, H4'),3. 68 (1H,dt. ] =
12.1,3.9Hz,H-5"a),3.56 (1H,m,H-5'b);"* C-NMR
(100 MHz, DMSO-d;) 8:156. 2 (C-6),152. 4 (C-2),
149.1 (C-4),139.9 (C-8),119.4 (C-5),87.9 (C-1"),
85.9 (C-4"),73.4 (C-2'),70.7 (C-3),61.7 (C-5"),
Ph s 5 SR 9 1l — 3L B e e & 1 iR
F (Adenosine) .

AW 2. R B AR Y (H ED ; ESEMS
m/z:719[ M+ Cl] .' HNMR (400 MHz, DMSO-d; )
8:7.02 (1H,d,J=8. 4Hz,H-5),6.98 (1H,d,J =
8.4Hz,H-5),6.88 (1H.,d,J=2.0Hz, H2),6. 82
(1H.d,J =2.0Hz, H-2"),6. 78 (1H,dd, ] =38. 4,
2.0Hz,H-6),6. 68(1H,dd, ] =8. 3,2. 0 Hz, H-6"),
4.87 1H,d, J=7.0Hz, H1"),4.85 (1H,d, ] =
7.2Hz,H-1").4.72 (1H,d,J=6.0Hz, H-7).3. 90
(1H,m.H-9'b),3.74 (6H,s,0OMe-3,3),3.58 (1H,
m H-9'a),2. 85 (1H.,dd.J =13. 4,4. 7 Hz. H-7'b) ,
2.62 (1H,m,H-8"),2. 46 (1H,overlapped, H-7"a) .
2.20 (1H,m,H-8);"* C-NMR (100 MHz, DMSO-d;)
8:148.8 (C-3),148.7 (C-3"),145.5 (C-4),144. 8 (C-
4'),137.6 (C-1),134.6 (C-1'),120.3 (C-6"),117.8
(C-6),115. 2 (C-5'),115. 0 (C-5),113. 0 (C-2"),
110.1 (C-2),100. 2 (C-1"),100.1 (C-1"),81.6 (C-
7),77.0 (C-5".5"),76.9 (C-3",3"),73.2 (C-2",2").,
71.9 (C-9",69.7 (C4",4"),60.7 (C-6",6"),58.6

(C-9),55.6 (-OCH;),55. 6 (-<OCH;),52.5 (C-8),
41.8 (C-8"),32.2 (C-7"), I E%¥E 5 k[ 104
BB A Y 2 ITE AR IR EE-4,4"- —-O
3 D~ Wi 78 %4 4 4 (Lariciresinol-4 , 4"-bis-O-3 D-glu-
copyranoside) ,

OIEEY 3. RE O MARY (FED ; ESEFMS
m/z:557[M+Cl] ,521[M-H] .’ H-NMR (400 MHz,
DMSO-d;) 6:7. 02 (1H.d,J=8. 4 Hz, H-5),6. 88
(1H,J=2.1,H-2),6.78 (1H,dd,J=8.4,2.1Hz,
H-6).6.74 (1H.d,J=2.0Hz,H-2"),6.67 (1H.d,J
=8.0Hz,H-6"),6.57 (1H,dd.,J=8.0,2. 0 Hz, H-
5'),4.87 (1H,d,J=7.0Hz,Gle H-1),4. 71 (1H.d,
J=6.0Hz,H-7),3.89 (1H.m,H-9'a),3. 75 (3H,s,
3-OCH;),3. 74 (3H,s,3-OCH;),3. 66 (1H,m, H-
9a),3.57 (1H,m,H-9'b),3.51 (1H,overlapped, H-
9b),2. 80 (1H,dd,J =13. 5.4. 8 Hz, H-7"a), 2. 57
(1H,m,H-8),2.42 (1IH,m,H-7"b),2.19 (1H,m,
H-8) ;% C-NMR (100 MHz, DMSO-d;) 8:148. 7 (C-
3),147.4 (C-3"),145.5 (C-4),144. 6 (C-4'),137.7
(C-1),131. 7 (C-1),120. 6 (C-6"),117. 7 (C-6),
115.4 (C-5"),115.0 (C-5),112. 7 (C-2"),110. 1 (C-
2),100.1 (C-1"),81.6 (C-7),77.0 (C-5"),76.9 (C-
3"),73.2 (C-2"),71.9 (C-9),69.7 (C-4"),60.7 (C-
6"),58.6 (C-9),55.6 (-<OCH;),55.5 (-<OCH,),52. 5
(C-8),41.9 (C-8),32.1 (C-7), VU % 5 Sk
[11-12 138 — 20, B e 0G93 R V& I FA R i -
4-O-B-D-Nlk g 75 25 i 17 (Lariciresinol-4-O-3-D-gluco-
pyranoside) .

WA EW 4. R B AR Y (D ; ESEMS
m/z:361[M-H] ,' H-NMR (400 MHz, DMSO-d;) &:
8.65 (2H,s,4,4-OH),6. 62 (2H, overlapped, H-5,
5'),6. 62 (2H,overlapped, H-2,2"),6. 49 (2H.,dd, J
=8.0,2. 0Hz, H-6,6"),4. 54 (2H, brs,9,9-OH),
3.67 (6H,s,3,3-OCH;), 3. 37 (4H, overlapped, H-
9,9",2.52 (4H,overlapped, H-7,7"),1. 82 (2H,m,
H-8.8") ;% C-NMR (100 MHz, DMSO-d;) §: 147. 2
(C-3,3"),144.3 (C4,4"),132.2(C-1,1),121. 1 (C-
6,6'),115. 0 (C-5,5),112. 9 (C-2,2"),60.2 (C-9,
9'),55.4 (3,3-OCH,),42. 4 (C-8,8),33.9 (C-7,
7. VL EBEE S SCERC13 IR E — B ik e AW
4 R TT IR 7 % HFA B IS B ( Secoisolariciresinol) .

Y& 5. WRE A HARY (HED ; ESEMS
m/z:359] M-H | ,' H-NMR (400 MHz, DMSO-d;) §:
8.82 (2H, overlapped, 4,4-OH),6. 82 (1H,d, ] =
1.8Hz,H-2"),6. 74 (1H,d,J=1.9 Hz, H-2),6. 71
(1H,brd,J=8.0Hz,H-6").,6.67 (2H,d.,J=8.0Hz,
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H-5.5).6.57 (1H,dd.J=7.9,2.0Hz, H-6),4. 71
(1H,brs,9-OH).4. 64 (1H,d.J=6. 3 Hz, H-7"),
3.87 (1H,dd,J=8.2,6.5Hz,H-9a),3. 74 (3H,s,3-
OCH;),3. 74 (3H,s,3-OCH;),3. 64 (1H,d,J =
8.2Hz,H-9'a),3.55(1H,dd,J=8. 2,6. 5Hz,H-9b) ,
3. 46 (1H, overlapped, H-9'b), 2. 82 (1H,dd, ] =
13.4,4.7Hz,H-7a),2. 58 (1H,m,H-8),2.41 (1H.,
dd,J=13.4,10. 9 Hz, H-7b), 2. 18 (1H, m, H-8");
BC-NMR (100 MHz, DMSO-d; ) &:147. 4 (C-3D),
147.4 (C-3),145.5 (C-4"),144. 6 (C-4),134. 7 (C-
1'),131.7 (C-1),120. 6 (C-6),118. 2 (C-6"),115. 4
(C-5"),115.0 (C-5),112.7 (C-2),109.9 (C-2),81.8
(C-7",71. 8 (C-9),58. 6 (C-9),55. 6 (3-OCH;),
55.5 (3'-OCH;),52.4 (C-8"),42.0 (C-8),32.2 (C-
7). Db BE S SCER 14 408 — 30 s E ik & 5
RV FA R B (Lariciresinol) ,

2.3 H{EENBHIE

B s 3800 ik 5 F B hsfb & 9 5E &, om
B3 00 A BE 1L B BT 100 pg V& AR -4
A'-Z-O-BD-ME IR T 50 pg 78 MR B R BE-4-O-3
D-ML I M 50 pg I ER 5 35 HERAREAE 1 100 pg I
TSP R BE 100 pg VAR, $22 HR“2. 3. 17 (3 45 1
AT BT A R WL 4 iR, 85 R BoR, Hisfb &9
55N E A5 1 700 FR A B IS RR AR 06 1.3.5.6.7 (R
B A (] S AR — B0, 28 SR A0 T UL WG 3 E X, 43 2 A5
SN B AR A 58 51 Al 0L W 1% 55 R R AR AIE 06 1)
e AP AT LI IS 8 4 — B

A

-

1 4
2 4 6

2468 1012141618 2'023 nii 26 28 30 32 34 36 38 40 42 44

VE A TR I BE AR s B R AR S0 C T IR eT AR S B

35D % oA RS BE-4-O-3 D-wib vl #) 48 4 B s E % oF A R

Bi-4,4'-=-O-BD-wk v B ¥ 3 4F 5 s F O KB AFE 7 A AR

B4 $HMEIERNTIE
3 it
3.1 HEEEMEI
AT H BN ARE R /NARGE Clematis arman-

dii Franch. (0 B HE 25 , b 1 V0 300 19 46 K 1105 o5 8¢
. BT, & TINAE o R R E R D, B
HWFFEEE R B N AGH 3224 R 5 0 2 L
FURREZ IS P I L A 1 3 AfF 5 1y L AT e R AE
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R o E R AE PG Y A ST 0 R v, g R —
KZHE— K H B — 0. 1% R IR TR 2 — 0. 1%
o T VS YR S VS ) R R IR R DR AR 25 2R Bl s L TE AR R
JFH AT ol 5 300 3R 8 0 B0 D11 A 38 A 1 2 391 11 T 3 o 1
SRR K R R 25 7 58 (0 U I LR
OYBSROR SR ONE — 0. | BRI IR N B . 7B
R T V) 45 A R, D0 A A S R AT
(1 0 T R/ R B SRy i b o 16Xl 1) B L 5
BT X AR IR [ R 790 B R AT 5 I R
AR B O & vk S5 12 HbRE S
A W DL, 356 5 40 S R A L e R A LA R Y 7
A SEAG WA A 1 A S8 s o 32 390 R A PR 10 5 06
3.2 FFEERS S HGUMERETE
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