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�� Acanthoside-D
 �� � ���� ��� ���� ��� ���  !"#$%���& '

(�)�*+ ,-(.! /�01. ����� �2+ �34.! ���5 67.! �8�01. ���  !"#$%�

��& 9:; �*� <=>�� ?� water/acetonitrile/methanol=80/14/6 vol%, 20µl9@5 ��� ���  !"#$%�

��� ?� 70/15/15 vol%, 2 ml9@1. 4A& ���+ �B 93%& �C
 �D Acanthoside-D
 �E�01.

Abstract − To extract and separate Acanthoside-D contained in Acanthopanax Senticosus as a ginseng-like substance, the

optimum operating conditions were experimentally determined in the analytical and preparative chromatography. Acanthoside-

D was extracted from the powder of the trunk of Acanthopanax Senticosus by enthanol, and the resulting solution was parti-

tioned with n-hexane. The mobile phase composition and injection volume by analytical chromatography were water/acetoni-

trile/methanol=80/14/6 vol% and 20µl, respectively while those by recycle chromatography were 70/15/15 vol% and 2 ml. By
recycling the sample 4 times, Acanthoside-D with 93% purity was collected.
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1. � �

���(acanthopanacis cortex)� ������(araliaceae)� 	
�

�����(acan-thopanax sessiliflorum seeman) � � 
	 ��� �

�, �� � ��� ��� ���[1]. ������ ���(acan-

thopanax sessiliflorus seemenn), �����(acanthopanax senticosus

harms), ����(acanthopanax rufinerve nakai), ������(acan-

thopanax chiisanensis nakai),  !���(acanthopanax seoulense nakai)�

"�# � $ ������ %&'()*� sesamin, savinin� +,


- lignan ./01 acanthoside A, B, C, D2 chiisanoside, polyacetylene,

β-sitosterol, stigmasterol, campesterol, +34, 567 89 :;
- <

= >?* @ABC "�. � ./0 $ &D9 EF� GHI�  J

= KL� MNOC "� �� $ acanthoside-D� LP�� Fig. 1� �

3HQ�. acanthoside-D� RST LP�= C34H46O18, m.p.� 242oC

9C, (+)−syringaresinol di-O-β-D-glucoside, eleutheroside E � acankoreoside

D* �UOC "�[2-4]. Acanthoside-D� @V&D)* TWX Y� Z

[, \]^_` ab c
, def g', hi Yj2 Ski lm, n�

D of, pqr st, u0gi�a2 vw�D YM � xyz({|)

st Z[ 8� &D9 "� })* ~�� "�[4-6]. 9�� &D ��

� -� �v� KL� �� ��, �>�, R�� 8� I[t � ���

�, �e� � ��* 9[OC "C, ���� '( (�� &D� ��

}�� ��� C�� (�� j� KL� �	�  MNOC "�[7].

21C� %�� u��S (��  �a ���� (���* �[O

C "� HPLC� ��� (� � (  Di)* 1�  ¡¢�� u�

t� u�[ �b* � ;£OC "�. 
��, �¤� HPLC*� �

@ 5¥� (��9 �D
� ��� 2� (�� ¦� LP §1, ¨',

©mª« 8 ª[T)* T[
��� ¬­ Z= r9C, 9® ��


� p
- j[¥ ( [1 tP[ HPLC� �[
¯ °�. ±�² a

"� ��³9 J�� , ht° ( �� MS ́ � IR 8 �3 (��

��  µ�T1 h' (�� ² a "C, �V� ¶� %�0� ¨'

� 
¯ °�[8]. ��� ·¸ ¹K�9� >? 8 �r
C º»� ¼

¨�� ��® X½� ·¸T1 ¾­�  tP[ HPLC� ·¸ (�[

HPLC� ¾­� +�  (�'D9 ¬­ ¿�. ¶�  À J= r� À
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­a� (��* Á� p� �bT1 of9 �	 9ÂF�C "�. 9

$�  ¡¢� @ABC "� �b�� �¤ tP[ HPLC� +� 

[¬�[� ÃÄ
�Å ?�Æ (recycle) �D9 µ�OQ�. tP[ ?

�Æ HPLC� �Ç= j[¥)* ?�Æ Èa� ¶�  C�� (��

® PÃ² a "�. ?�Æ HPLC� É�� ¡Ê� @Ë�  ­�� É


� peak� ��� �n ?�Æ� �Z
- AT��� tI� �Ì

���Í� tÎ��. ?�Æ� aN� 
�� ÏÐ�  �Ñ ��Í=

�� ÏÐ)* @ËOÒ* �� �Ó AT��� tI� ���Í� t

Î² a "¯ °�. Ô 9�� ?�Æ �h� ¸º� ¦�  ­�� É


� AT���� Á� a "¯ °�. ́ � 9ÕÖa(number of theoretical

plates)� ×= column� @* �[
C 9�� ?�Æ �h�  9


m� ?�[9 �D
Ò* �¤� tP[ �bØ� 9
m� �[¥9

¡j 1/10aÙ)* ÃÄ°�. Ú? tP[ ?�Æ HPLC� �[ Ûp

� @* ¹K�� T[
C ")Ü Ý�C/ (�, ÞM)*;ß {à

g'� �M diterpenic acids� (�, ecdysteroid, �Xá � 
â
Ê

� � %['(� (� 8 Ç� �[ã�2 T[O� ��� äå�

Y�
C "� µW9�[9].

æ KL� AT= ������ ��� ½%OF "� ��� ./0

� µçP�� (�P�� §e
C, tP[ ?�Æ HPLC® 9[
-

%[ ��1 acanthoside-D® Á� }9�. tP[ HPLC� ht � (

�P�� §e
� p�  acetonitrile, water, methanol 8� 9
m P

'� èR�év  AT��1 acanthoside-D® Á� p� ¡T (�P

�� L
� }9�.

2. � �

2-1. �� � ��

­���� êu
� ���	 ��$ �����(2001ë ì )� �

G�����?.íî�  LË
ïC, 9
m)*� J. T. Baker��

methanol, acetonitrile� 2� Yå� Yåa® Äð ñò(division of

millipore, Waters)2 �ß(FH-0.5µm)® 9[
- Äð -� � ó� �

[
ï�.

µç° ��� ôõ� 
� p�  îd� Yö�(LABO-THERM

SW 200, Resona Technics�)® �[
ïC, ��� (�� �[°

HPLC� ÷ø��� M930 solvent delivery pump, 486 ù��(M 7200

Absorbance Detector, ÷ø��), rheodyne injection valve(20µl sample

loop)* L'OF "�. #9ß c� �^ú= autochrowin(ver. 1.42, ÷

ø��)9C PC� ûb
- �[
ï�. æ ª«�  (�[ HPLC�

ü�� 15µm1 lichrospher 100RP-18 âd�(Merck�)� stainless

column(3.9×300 mm)� âd
- �[
ïC, tP[ ?�Æ HPLC�

âd�� ü�� 13µm1 JAIGEL-ODS-AP column (21.5×300 mm, JAI

Korea)® �[
ï�.

tP[ ?�Æ HPLC(LC-918 R/U, JAI Korea)� PI-50Fý pump, UV-

310Bý ù��, RI-50ý ù��, reodyne injection valve(3 ml sample

loop)* L'OF "C, SS-250F2ý recorder(JAI Korea)® �[
ï�.

2-2. ����

����� �� (� 5 g®  
- ethanol [þ 100 ml® �
- Æ

å ÿ£�� �C �� Ñ�® 50oC�  3�n 
� Æå µç� 
ï

�. µçþ� -��® �[
- -�� ó Äð ôõ���. � ó �

50 ml� �- ���� �'�9* tÎ
� p� n-hexane 50 ml* (

.
ï�. (.�h ó water��  
- Äð ôõ ó methanol 50 ml�

�1 ó -�
ï�. 9 µçþ� âd�� ü�� 15µm1 lichrospher

100RP-18 column� �[
- 9
m� P', %	, UV ù���

wavelength® èR�év  ¡T (�P�� �h
ïC, ht � (�

P�� §e
� p�  tP[ ?�Æ HPLC® 9[
ï�. (.�h

9ó methanol� �1 [þ� filter(0.2µm nylon Alltech)® 9[
-

;%�Í� �� -�
ï�. tP[ ?�Æ HPLC�  ¡T� 9
m

P�� L
� p� P'� èR�év  ª«
- UV wavelength�

210 nm, 9
m %	= 5 ml/min�  2 ml	 injection
ï�. èR�


££� 9
m P'�� peak® ( 
- (�[ HPLC® �[
-

acantoside-D® (�
ï�. ª«��� �
v water/acetonitrile/

methanol=70/15/15 vol%� AT��1 acanthoside-D® Á� p� ¡

T 9
m P�9Q�. Acanthoside-D® C��* Á� p
-  tP

[ ?�Æ HPLC® �[
� p� � J= r� ��® Cô�* ô

õ
-� 
Ò* 20Ó� ¸ºª«� ¦
- J= r� ��� X½O

F"� [þ� Ù+
ïC îd Yö�® �[
- �Ó� @Ë �D

� 3 ml� r)* ôõ
- @Ë
ï�. 

3. �� 	 
�

������  acanthoside-D® Á� p�  �ç� Lee 8[10]� �

� 
�� T[
ï�. Ethanol� �[
- acanthoside-D® �ç
ï

�� ¹K�1 ������� J= ���Í9 X½OF "� ���

ht
� p� n-hexane/water® ��
� (.� Ö�® �[
ï�.

+�'� '(= @* n-hexane�)* 9

C acanthoside-D® X½

� �'� '(Í= water� 9

¯ °�. ¶�  water�� Äð ô

õ� � ó� �å�� ethanol� �-  HPLC� �
- (�
ï�. 

��� �
v ������  acanthoside-D� (� 
�)* µ-

Bondapak C18(Waters, 3.9×300 mm)� �[
- UV 210 nm, @Ë¥

10 µl, %	 1.0 ml/min, acetonitrile/water=15:85 vol%�  (�
ï�

[11]. æ KL� � acanthoside-D® (�
� p� âd�� ü��

15 µm1 column(3.9×300 mm)� �[
ïC 9
m� P'� èR�

év  AT��� j� (��® C�
ï�. wm þ0 ü*����

�� � 9
m)* �'�a� ×= ��� �[
¯ OÜ, æ KL

� � �[° water, acetonitrile, methanol [¬� �'�a� £�

10.2, 5.8, 5.19�[12]. (�[ HPLC�  ������ j� (� ��

� Fig. 2� �3�"�. 0å�n= 12()* ��� '(� � (�O

Q�.

Acanthoside-D® Ö�� µç�9 �á C�� �>�)* u�
�

p� � Ø� C��� ��� tP
� }� j¥u�
� }9 ¬

­ $V
�. ¶� , tP[)* scale-up
� p� (�[ HPLC� 

2 
·� 9
m� T[
C tP[ HPLC® 9[
- �� @Ë¥�

Y��év  acanthoside-D® ( 
C ¡äT)* �S[)* �[�

a "� C��� acanthoside-D® Á� p� �æT1 tP[ ?�Æ

HPLC� ª«� aN
ï�[7].

�ç� [¬µç� ¦� Á= [þ� îd Yö�® �[
- 10.

* ôõ
ïC methanol� [þ� +�� 2:1* ¼¨
C 9 [þH�

;%�� ��H� p
- filter(0.2µm nylon Alltech)* -�
ï�.

¡T� 9
m P�� L
� p� P'� èR�év  ª«� ��,

UV wavelength� 210 nm, 9
m %	= 5 ml/min�  2 ml	 @Ë


Fig. 1. Chemical structure of acanthoside-D Senticosus.
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490 �������
ïC 9
m= water/acetonitrile/methanol=70/15/15 vol%� P'� 

Fig. 3� ü*����� ÁQ)Ü ££� peak® ( 
- (�[

HPLC�  (�� ��, Fig. 3�  #1� peak�  acanthoside-D� ¤

?
ï�. Fig. 4� � tP[ HPLC� �� (�° peak #1� ( 


- ôõ�
 ó� (�[ HPLC® 9[
- Á= ��® Ø-@C "

�. Fig. 22 ����* 12(�  acanthoside-D� ¤?® §1
ï�.

Fig. 4�  §1� �2 �9, acanthoside-D9I�� J= '(� ��

Í9 ����� �� X½OF ")Ò* �a� acanthoside-D® Á�

p�  tP[ ?�Æ HPLC® T[
ï�. tP[ ?�Æ HPLC� 

�[O� column= �¾ 21.5 mm� �9 300 mm1 tP[ column9

� ��� �Ó� @Ë� J= r� ��� �V
ï�. ¶�  #1�

peak® ( 
� �h� 20Ó h� ¸º
- Á= ��Í� Cô�*

ôõ
ï�. ôõ� ��® tP[ ?�Æ HPLC� 3 ml® @Ë
- ?

�Æ� �h� ¸º aN
ï�. Fig. 5� � £� ?�Æ �h� �

ü*����� Ø-@C "�. ±� @Ë
ï� � É
� acanthoside-D

� dó* -� ���Í9 ùçOQ�. 9 ���Í� tÎ
� p�

acanthoside-D� peak� �3�� �Z
� �n ?�Æ� �Z
ïC

9 peak� �Ùf � H�!� � ä�
ï�. � ��* , ��

acanthoside-D� peak� Ø� C��* Á� a "Q)� peak� tailing

Fig. 2. Analysis of acanthoside-D from the trunk of Acanthopanax Sen-
ticosus(water/acetonitrile/methanol=80/14/6 Vol%, 20µµµµl injection
volume).

Fig. 3. Separation of acanthoside-D from the trunk of Acanthopanax
Senticosus by preparative HPLC column(water/acetonitrile/metha-
nol=70/15/15 Vol%, 2 ml injection volume).

Fig. 4. Analysis of acanthoside-D from the fraction #1 in Fig. 3(water/
acetonitrile/methanol=80/14/6 Vol%, 20µµµµl injection volume).

Fig. 5. Separation of fraction #1 by recycle preparative HPLC column
(water/acetonitrile/methanol=70/15/15 Vol%, 3 ml injection volume).

Fig. 6. Analysis of the sample containing acanthoside-D in the 4th recycle
(water/acetonitrile/methanol=80/14/6 Vol%), 20µµµµl injection volumn).
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.

Y.

).

:

9 ·F�Ò* peak� ";(= ?�Æ� 
�� ¦� tÎ
ïC 9

�� ?�Æ �h� 4Ó ¸º
- �� ��� ×= ��# peak® (

 
C ôõ
- (�[ HPLC* (�
ï�. 9 ��� Fig. 6� �3

�"�. 93% C��* acanthoside-D® (�® �$ a "Q�.

æ KL� � ������ ��*;ß acanthoside-D® Á� p�

d±� Ö�� 9F  ü�� 15 µm1 lichrospher 100RP-18 âd�9

ì%M column� 9[� (�[ HPLC® 9[
- acanthoside-D® (

�
� p� 9
m� P'� ª«T)* h
ï�. 9 ª«��� ¢

Î
- tP[ ?�Æ HPLC® 9[
- C;��b� C��

acanthoside-D® ( ² a "� P�� t�
ï�.

4. � �

æ KL� � tP[ ?�Æ HPLC® �[
- �����*;ß

acanthoside-D® C��* (�
� p� ¡T� ª«P�� L
ï�. �

���� ��� (�� ethanol [þ)* µç� ó n-hexane)* (

.
ï�. ht° µçþ� âd�� ü�� 15µm1 column(3.9×

300 mm)� 9[
- 9
m� P'9 water/acetonitrile/methanol=80/

14/6 vol%�  acanthoside-D® (�
ï�. Acanthoside-D® ( 
�

p�  âd�� ü�� 13µm1 tP[ column(21.5×300 mm)� �

[� ?�Æ HPLC� � 9
m� P�= water/acetonitrile/methanol

=70/15/15 vol%* %	� @Ë;�� £� 5 ml/min, 3 ml* 
ï�. ?

�Æ HPLC� � 93%� C�� acanthoside-D® tP[ &�* (�


ï�.
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