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� Acanthoside-D� 

�� ��� ��� ������ ����� ��  ��! "#�$

%& $	' () *�+,-.�(RP-HPLC)�  ��! 
/�01. ��� �����2 345 67, �2 8� 9:

Acanthoside-D2 ;<� Lichrospher 100RP-18(15µm)2 $=&5 >=�? @	2 
/@A�� BCDE� $F�01.

������� Acanthoside-D2 "#G ���� HI�J KG LM��N 34� O�;P Q OG ;<� RS1. ��

� "#��2 TU�� HIV Acanthoside-D2 ;<G "#�2 ;< W1 OX YZ[1. �?"#5 open tubular

chromatography(OTC)� 2�� ��� "#�� =��$ RP-HPLC� 2�� 

\ ; ]S1.

Abstract − Acanthoside-D from Acanthopanax Senticosus was extracted using carbon dioxide at supercritical state and the

additive of water, and analyzed by reversed-phase high performance liquid chromatography (RP-HPLC). The chromatographic

column was packed with Lichrospher 100RP-18 (15µm) and the analysis was performed on the isocratic condition. The yield

of Acanthoside-D in supercritical carbon dioxide with pressures, temperatures, and amounts of additive was investigated. In the

experimental run without water additives, the yield of Acanthoside-D was increased with higher pressures. But the residual

phase of supercritical extraction contained the larger amount of Acanthoside-D at the water additives than no additives. The

sample was purified by solvent extraction and open tubular chromatography, and further isolated by RP-HPLC.
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1. � �

��� ��� ��� �	 
� �
� �� ����� �� 19�

��� ���� �����, 19����� �
�  !" �!� #�

$%&' (� )�� *+� ,-��	. /0 "	1 +23 456

78� 9:3� ;�" <=�	 >?@�. A B 1950C# B�� D

EF �!G �H IJ�K LMNO� �$?� PQ R /0 ST�

)��U +S3� V$' ?	 >?�" 1960C#� �
�  !G �

$� WXYZ� [\F B ]^3� ;�_ V$ ̀ " ab���[1, 2].

�
�  !� �!  � $c_ de"	� f g[h NO' ij

3 k� lm�K $%?� n&' (� )	. �! $cL� op�

qr Nh' (� )4, $O' s ?� )� NO t�� u v wx

yx, WXN' s �  !" zG 7�� D&{?" |�. �
�  

! WX�K� 
�lm" k� �!G $c� *$?� 78� }�

~TJ� NO' �� �� WX� p )�x, �
�  ! WX� *

$�� �!� #�� �EF ���K � 	Yh' U���� �h

NO�U ��� NO' v $%?	 
� ��h� ��x, 3�� D

&� lm1 ���� WX��_ �H��G �3� � pm )�, �

"SG *$?/ $%m_ ��mG ,"�� p )�[3]. �
�  !

1 ��h� 6�h� �� Ph� �!_ �� ��?�, $%&� �

! $c_  *?/ �! ����� WX� �o� co ��3��.

 � lm_ D&1 ¡�� 1� $%&1 ¡�" ¢K WX $c_ W

XN1 �H" $�?�. �£�¤a� �
� ���K1 $c�K o

p� Ph' "	� )' ¥ �¦§ ¨h� ��, "^� f©?� 6
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qlm" k� �� �ª�� �H" «	 
¬­ �hO!, } ¡h ®

¯N1 �H, ���NO1 JS, °;�N��� 1±, ²�_ ��  

�h�1 �H R V$³´" µ#�� )�[4, 5].

�¶ £·1 [r� ¸¹ #� º pO»¼�� �% ½¾ ¿Àh O

Áy� Â4U� ÃÄpÅ1 ²�� �Æ1 �Ç�" �È4É��K

Ê{� #� ËÌ� ,#�� )� 78� �0� ½¾ ~ÀÁy' À

�?� ´� ;�" Í³´?Î <=�� )�[6]. »"Ï(Acanthopanacis

Cortex)� »"ÏUÐ�(Araliaceae)� t?� »"ÏUÐ(Acanthopanax

sessiliflorum Seeman) º A t �N1 ÑH, Ò� º "	1 ÓO' �

��[7]. �ÔH� �Õ�§ ~H� »"Ï t �N� �Ç{Ö, ×Ø,

Ù�Ø, :Ú R1 ±�¥. �¦§ Ù<#* Äh|$� )�� Û5

Ü )�. »"ÏUÐ� »"Ï(Acanthopanax sessiliflorus Seemenn), "

�»"Ï(Acanthopanax Senticosus), Ý»"Ï(Acanthopanax Rufinerve),

	H£»"Ï(Acanthopanax Chiisanensis), KÞ»"Ï(Acanthopanax

Seoulense)" )�. A :� "�»"Ï1  �h���� sesamin, savinin'

iß?/ lignan àá!� Acanthoside-A, B, C, D_ Chiisanoside,

polyacetylene, β-sitosterol, stigmasterol, campesterol, i�â, ãäå R

� Ú�?/ �� ±�� æçè� )�. "�»"Ï1 é� Ò��K

WXF »êÏ àá!(Acanthoside-A, B, C, D)� ��#*(p�#*,

	Y#*, áO#*)1 Ã!�n' Lq?� Í³´?Î |$?� hO

� )�. »"Ï àá! : �n� ë4U ì�í�K î� ;�" <

=�� )� NO� Acanthoside-D1 �M�' Fig. 1� U����. ç

3NO� »"Ï àá! Acanthoside-D1 �ï3 �M�� C34H46O18,

m.p.� 242oC��, (+)-syringaresinol di-O-β-D-glucoside, Eleutheroside-E

º Acanthoside-D� 	ð�� )�[8-10].

Acanthoside-D1 æ×�n�� T�ñ ," |$, òówôõ pÀ f

?, qö� Äh, J& ,#_ ï÷n& ²�, ø �n b�, ´ùÇ ú

S, Ã!Ä&	p_ ûü�n ,<, ýþÁúS |$ º ÿ � |$ R

� �n� )� ��� Û5Ü )�[4-6]. �0� �n 78� /0 �

û' ;�� �� ��, 1±�, �Ö� R1 �"S� *$?x, Ê{

��, �ö� º ��� �$�� )�, »"Ï1 h� ��� �n�

Ë� ;�� �t%K <=�4 »� )�[11].

ìí�K� �Õ� "�»"Ï1 WXN�K  �h�� ±�G i

j?/ "�»"Ï1  �h�� �ÕL� Ã!Ä&	p_ �ñ Äh

� �Î ,#�� �' µ�?@�[12]. ì��K� �Õ� "�»"Ï

1  �h�� ginsenosides_ eleutheosidesG ij, ��?/ ø �n

b�� #� ;�G ?@�[10]. �� "�»"Ï1 	£	� ì��K

�  �h�1 �� º �n� #� ;�" Ä[
 <=�ûK î� Ë

Ì' ��� )�[13-16].

�?# ��m�H ;�+�K� �¤
 $c WX' �$� "�

»"Ï��� Acanthoside-DG JS� ;�� �4K[16], ] ;�

�K� ÿ�S�K �$"À" ë4¿ Acanthoside-DG �H?� ́ %K

�
�  ! WX�ª' 3$?@�. �"S� N' *$� �o

Acanthoside-D1 �3 �
� WXMÊ' µö?� �� ;�1 ç3��.

2. � �

2-1. ��

+2� *$� ��� �ì�K �Ã�� »"Ït �N : "�»"

Ï(2001C ��)G �ì"�»"Ï�à���K ��?@�. ����

�¤
, ���U���(Duksan Co.)� 2� ,�� ,�pG �D ��

(Division of Millipore, Waters)_ ��(FH-0.5µm)G �$?/ �D /

�� B *$?@�. Acanthoside-D1 \Å��1 SM� "�»"ÏS

M���K ��� ��G �¤
 WX?/ HPLC� ��� B, �?

#ïÁ	1 1�ï;�a1 ��ÊMÖÀ(LYPH ·LOCK 12, LABCONCO

Co.)G *$?/ 1,000 ppm1 \Å��G .y��.

2-2. ��� ��

��WX� *$�� �
� WXÖÀ� Fig. 2� U����. �
�

WX' ?� ´%K �£�¤aG 
�lm_ D& ���� "D�"

}' %� ��. "D$ �!��(Duty MASTER@A.C. Motor, Reliance

Electric Co.)G *$?@�. ÖÀ�K ��� æ��� �£�¤a� �

D"wG *$?@� 78� �£�¤aG ����� ��. �£�¤

a" ��� æ��� q� ��G ́ %K �½ � ÖÀ(RBC-11. JEIO

Tech.)G �$?/ ��1 �£�¤aG �!��� "D?@�. �D1

�£�¤a� "�»"Ï1 �
� WX' ´% WX�(50!500 mm)

� y4"� �£�¤a1 "}' ´% "}ÖÀ(No. D-64060, #Ú)

G *$?@�. �£�¤a� WX� ��K �
� ��" �x �


� ��1 �£�¤a� ���K WXF NO' ñs?/ WX�G U

ø�. �£�¤a1  "�  D1 M�� WX�� ;��4 )� M

� #$(10000psi, TESOM Co.)G �$?/ %J� D&'  	?@�.

�
� �£�¤a� �H��K �D� �4 WXN' &4'H�, �

£�¤a1 �! ���. àXF�. àX�� �£�¤a1  "�J

� "w "�(#�"w��)G �$?/ �J?@�.

2-3. Acanthoside-D� 	


WXF ��� �E' ?� ´%K �q� ,[�(LABO-THERM

SW 200, Resona Technics Co.)G *$?@�, ��1 ��� *$F HPLC

� ()��1 M930 Solvent Delivery Pump, 486 *	�(M 7,200 Absorbance

Detector, ()��), Reodyne injection valve(20µl sample loop)� �h

�4 )�. +�� fÖ �w,� Autochrowin(version 1.42, ()��)

' PC� -À?/ *$?@�. ] +2�K ��$ HPLC�K� ��

" 15µm� Lichrospher 100RP-18(Merck Co.)' wô�ów ./(3.9

!300 mm)� 0q?/ *$?@�.

2-4. ��
�

"�»"Ï��� ��m1 Acanthoside-DG 1� ´?/ Fig. 3�K

�
�1 YZ� 1?/ WX, �2,�, ��3, HPLCG Ø� ��'

?@�. "�»"Ï Ò� �� 120 g' �?/ WX�� 4�, �!��,

"}ÖÀG *$?/ "D�"}�5 �
� �£�¤aG �$?/

��1 �
� WXN' 1��. �
� WX�ø� 6�ø���, *$

F �£�¤a1  "� 1.2 m3/hr���. �
� WX1 lm� 50oC

��, D&� 200, 250, 300 bar� ¡��6�, �"S� N' 0, 0.5, 1.0,

1.5, 3 ml/g1 i7� WX��1 "�»"Ï� �"?@�. �
� W

XN' �¤
 $� 100 ml� 8� B /�?� �D �E�5 �B�

N 50 ml� 8/ ~�N' S�?� ´% 9£ 50 ml� �à?@�. �à

IJ B N:' �?/ �� �D �E �¤
� 1 : 11 i7� ®¯?

/ 0.2µm U�; ��(Alltech Co.)G �$?/ �� /�?@�. �

WX�' HPLCG *$?/ %J$c MhZ1 �3 ��MÊ� ��

� Mh N/���U���/�¤
=80/14/6 vol%,  t� 1 ml/min, æ

Fig. 1. Chemical structure of Acanthoside-D.
���� �41� �2� 2003� 4�
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��Ï� 20µl���. UV *	�1 <Ö� 210 nm�x +l�K �

�?/ �3 �
� WXMÊ' �?@�[16, 17].  �, �
� WX�

K �"S� *$?� N1 Ç� 1.0 ml/g��% 7� N� �
� �

£�¤a� 1%K WX�í�� àX�	 
�, WX��� N� =�

?@�. WX�� =�?� N' �D �E, �2,�_ ��3?/ �


� WXN1 ��YZ� �� YZ�� ��?@�.

3. �� 	 
�

3-1. Acanthoside-D� ����� ��

"�»"Ï�K Acanthoside-D1 �p� \Å��G 1� ´?/ �

q� [\F YZ' 3$?@�[16]. �¤
' *$?/ Acanthoside-D

G WX?@� °;N� "�»"Ï� î� ~�Ny� ñs�4 )�

78� $cWX' ?/ JS?m> 9£� N' �"?� �à��

(partition step)G *$?@�. i�h1 h�� æ� 9£�� ��?�

Acanthoside-DG ñs� �h1 h�y� N� ��?Î F�. N' �

D �E' � B µ-Bondapak C18 ./(Waters, 3.9!300 mm)' *$?/

Acanthoside-D1 �3��MÊ� æ�" 20µl,  t 1.0 ml/min, N/���

U���/�¤
=80/14/6 vol%�K ��?� ��ÊMG ?/ \Å�

�G 1��[15]. Fig. 4�K� ́  MÊ�K Acanthoside-D1 ��� �

���. ��� 1?/ 14< Acanthoside-D1 \Å��� �m 1,000

ppm�� .y��. æ��Ï� ¸¹ Ï�1 û3� Fig. 5� U���

�, �?��� 1?/ �� *"�� ��� ��.

Fig. 2. Schematic diagram of SFE system used in this study.

Fig. 3. Extraction and purification procedure from Acanthopanax senti-
cosus.
HWAHAK KONGHAK Vol. 41, No. 2, April, 2003
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Y=0.0187 X (1)

� (1)�K X_ Y� ½½ _ ��d�A@�K Ï�û3� \Å$�

1 æ��Ï� ̧ ¹ Acanthoside-D1 Ç' U�A�. �Ëm(r2)� ��

�� 1%K �£?@�.

r2B (2)

� (1)1 r2� 0.9741�K +2 +��� ij3 +2�� v %À?@�.

3-2. Acantoside-D� ��� ��� �� 	


�
�  ! WX' �$?/ "�»"Ï��� Acanthoside-DG W

X?@�. °;N�K1 WX� 3¯� �
� �£�¤a� #�� i

�hNO� #%K C $%&' (� ��m" �	. �hNO' W

X?5û MÊ� D��6 �o" î�. �E �o�� �
�  !1

g[m_ WX?5� NO1 g[m1 :øJm1 g[mG (� �"

SG *$��. �"S�� LØ $c� *$?� N, ÛF
, 9£, �

�G R� î� *$F�[18]. �"SG *$?û $%m" ¢	� A

��� �p �
�  !.' *$� 7 L� WXD&� k�	��, l

m. ¡���K WXN� $cG �H� p )�. A0U �"SG *

$?� �o �HIË�� JK%	� ��1 WX 7_ �� $c1

=� 8S" ÃL�. "�»"Ï�K �
� WX� (1)ÊM� ��_

(2) N' ñs?� ��(0, 0.5, 1.0, 1.5, 3 ml/g)� ½� +2' ?@�.

"�»"Ï 120 g' WX� �� 0q?/ �
� �£�¤aG �$

?/ WX?@�. WXN1 ��' ´% ��G +2YZ�K MN�#

� �
� WXN' �¤
� $%?� 9£� N' *$?/ �à�

�G 	¿B� RP-HPLC� ��?@�. ½½1 �
� MÊ�K WX

� �
� WXN' ij?/ ��?@�. WX p7� ½½ Table 1�

K U����. WX p7� ��� �� J1?@�.

p7(%) = !100 (3)

��� %J$cMhZ�� 40� ��� � O1 ��' P�� p

)��. Fig. 6� �"SG *$?	 
� �p� �
� �£�¤aG

�$?/ WX� ��G %J$c Mh�� ��� ����. ����

� Acanthoside-D1 !��ø� 13.82����, �m" 1,000 ppm� \

Å��_ ij%Lû �m� 163.3 ppm���. Table 1�K �"S�

*$�� N1 s"� 1.0 ml/g% 7� "�»"Ï��� Acanthoside-

D1 p7� "Ö �¬�. � 71 ����� Fig. 7� U����. �

"S�K N' 1.0 ml/gG *$?/ WX� ���K� Acanthoside-D

1 !��ø� 13.92����, WXN1 �m� 824.5 ppm���. N1

s"� 0.5, 1.0, 1.5, 3 ml/g1 4"	1 +2' � �� k� N1 s"

� �o�� WX� �� =�N� �1 ��	., N1 s"� 1.0 ml/g

���K� �
� WX B WX� N� =�?� �' Û p )��.

� =�?� N�� �"1 "�»"Ï1 WXN� ��?@�. WX�

1
yi yest–( )2∑
yi yi〈 〉–( )2∑

-------------------------------– yi〈 〉
yi∑

N
----------=,  

WXF Acanthoside-D1 Ç

	�� ñsF "�»"Ï1 Ç

Fig. 4. Chromatogram of Acanthoside-D standard(20µµµµl inj. vol., 1.0 mg/ml,
water/acetonitrile/methanol=80/14/6 vol%).

Fig. 5. Measurement of peak area with different injection volume.

Table 1. Yield of Acanthoside-D

# of sample Experimental conditions Yield(%)

1 Water 0.0 ml/g, 50oC, 200 bar 0.0001
2 Water 0.0 ml/g, 50oC, 250 bar 0.0001
3 Water 0.0 ml/g, 50oC, 300 bar 0.0002
4 Water 0.5 ml/g, 50oC, 300 bar 0.0020
5 Water 1.0 ml/g, 50oC, 300 bar 0.0103
6 Water 1.5 ml/g, 50oC, 300 bar 0.0093
7 Water 3.0 ml/g, 50oC, 300 bar 0.0034
8 Residual phase, water 3.0 ml/g, 50oC, 300 bar 0.1687

*weight of Acanthopanax senticosus in the extractor: 120 g

Fig. 6. Supercritical fluid extraction with Acanthopanax senticosus(50oC,
300 bar, 20µµµµl injection volume, 1.0ml/min flow rate, 8.2mg/ml, water/
acetonitrile/methanol=80/14/6 vol%).
���� �41� �2� 2003� 4�
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al

-

l

in

er-

d

-

ly-
� =�?� N' ��?@�. A ��� Fig. 8� \�?@�. N1 s

"� 3.0 ml/gG *$?@' �o !��ø� 13.32 ��� Acanthoside-

D1 �m� 67466.9 ppm���, p7� 0.168668%���. Acanthoside-

D� �
� WXNL� WX� �� =�?� N� u î� Ç� ��?

@�. ] ;�G Ø% "�»"Ï�K Acanthoside-D1 �
� WX�

K� ��1 �
� �£�¤aG �$� WX�K� p7� k¬	.,

N' *$?/ WX p7' Q@�, �� WX� �� =�?� N�K

"Ö Q� p7' (Î �� �' ÛÎ ���. ;� ��� 1?û �


� WXN :� ñsF Acanthoside-D1 �h� 1?/ N� $%�

4K �
� �£�¤a_ sR WX� S�� U"	 
� =�?Î

F�[19, 20]. T N1 �h� 1%K Acanthoside-D� N� �E� �

��. "�»"Ï1 �
� WXN :�K i�h1 NO� �
� �

£�¤a� 1%K ��?Î �� Acanthoside-D_ �� �h' "	� N

O� N� =�?Î F�. "�»"Ï1 �
� WX�K Acanthoside-

D1 �hNO� �"S� *$� �h1 N� 1?/ �E�4 WX�

� =�?Î ���. �
� WX� í�� àXF �
� �£�¤a

�� �"1 i�h NO� s F �' Fig. 9� U�U )�.

4. � �

�
� �£�¤a� 1� "�»"Ï���  $h�� Acanthoside-

D1 WX� RlMÊ�K D&� ,"�p> WX �7� ,"?@�.

�"S�K �h1 N' *$?/ �p� �
� �£�¤a. *$?

� �L� WX p7� ²���� N' �"S� 1.0 ml/g� *$?@

' �o" �
� WX�K "Ö Q� p7' U����. A0U WX

�� U�)� =�N� 1� Acanthoside-D1 Q� WX p7� î�

N1 Ç' �"?/ =�?� N� Acanthoside-DG �E?Î ?� I

J' ST?Î ���.

� 


] ;�� �?#ïj_ �JVÃN�H�ªW�1 ;�i 		� 1

%K p=���x, �� �*Xö¦�.

�
��

1. McDaniel, L. H., Ashraf-Khorassni, M. and Taylor, L. T., “Supercritic

Fluid Extraction of Wood Pulp with Analysis by Capillary Gas Chro

matography-Mass Spectrometry,” The Journal of Supercritical Fluid,

19(3), 275-286(2001).

2. Yak, H. K., Mincher, B. J., Chiu, K. H. and Wai, C. M., “Supercritica

Fluid Extraction/-radiolysis of PCBs from Contaminated Soil,” Jour-

nal of Hazardous Materials, 69(2), 209-216(1999).

3. Lucien, F. P. and Foster, N. R., “Solubilities of Solid Mixtures 

Supercritical Carbon Dioxide,” The Journal of Supercritical Fluid, 17(2)

111-134(2000).

4. Lee, C. H., Lee, Y. W., Kim, J. D. and Row, K. H., “Separation of P

illyl Alcohol in Korean Orange Peel by Supercritical CO2 and Prepara-

tive High-Performance Liquid Chromatography,” Korean J. Chem. Eng.,

18(3), 352-356(2001).

5. The Korea Pharmacopoeia, 6th ed., 1027(1992).

6. Zhao, W. M., Qin, G. W., Xu, R. S., Li, X. Y., Liu, J. S., Wang, Y. an

Freg M., “Constituents from the Roots of Acanthopanax Setchuenen

sis,” Fitoterapia, 70, 529-531(1999).

7. Chang, S. Y., Yook, C. S. and Nohara, T., “Lupane-Triterpene G

Fig. 7. Supercritical fluid extraction with Acanthopanax senticosus(water
content 1.0 ml/g, 50oC, 300bar, 20µµµµl injection volume, 1.0 mg/min
flow rate, 7.4 mg/ml, water/acetonitrile/methanol=80/14/6 vol%).

Fig. 8. Residual phase with Acanthopanax senticosus(water content 1.0 ml/g,
50oC, 300 bar, 20µµµµl injection volume, 1.0ml/min flow rate, water/ace-
tonitrile/methanol=80/14/6 vol%).

Fig. 9. Supercritical fluid extraction with Acanthopanax senticosus(water
content 3.0 ml/g, 50oC, 300 bar, 20µµµµl injection volume, 1.0 ml/
min flow rate, water/acetonitrile/methanol=80/14/6 vol%).
HWAHAK KONGHAK Vol. 41, No. 2, April, 2003



 212 ���������	
���


 “A

n

ion

J.,

n,

or

ple
cosides from Leaves of Acanthopanax Koreanum,” Phytochemistry,

50, 1369-1374(1999).

8. Hahn, D. R., Kim, C. J. and Kim, J. H., “A Study on Chemical Con-

stituents from the Roots of Acanthopanax Setchuenensis,” Yakhak

Hoeji, 29(6), 357-361(1985).

9. Lee, K. J., Kang, J. H. and Row, K. H., “Extraction and Purification

of Acanthoside-D from Acanthopanax Chilsanensis,” Korean J. Biotech-

nol. Bioeng., 16(1), 71-75(2001).

10. Wagner, H., Heur, Y. H., Obermeier, A., Tillel, G. and Bladt, S., “Die

DC-and HPLC-Analyse der Eleuthercoccus Dorge,”Plant media, 44,

193-198(1982).

11. Hahn, D. R., Kasai, R., Kim, J. H., Taniyasu, S. and Tanaka, O., “A

New Glycosyl Ester of a 3. 4-Secoterpene from Korean Medical Plant

Acanthopanax Chilsanensis(Araliaceae),” Chem. Pharm. Bull., 32(3),

1244-1247(1984).

12. Yook, C. S., Kim, I. H., Hahn, D. R., Nohara, T. and Chang, S. Y.,

Lupane-Triterpene Glycoside from Leaves of Two Acanthopanax,” Phy-

tochemistry, 49(3), 839-843(1998).

13. Lee, K. J., Kim, M. H. and Row, K. H., “Extraction and Purificatio

of Chiisanoside and Acanthoside-D in Acanthopanax Chilsanensis:

Determination of Analytical Condition(I),” Theories and Applica-

tions of Chem. Eng., 6(2), 3281-3284(2000).

14. Subramanian, M. and Hanson, F. V., “Supercritical Fluid Extract

of Bitumens from Utah Oil Sands,” Fuel Processing Tech., 55, 35-53

(1998).

15. Hawthorne, S. B., Grabanski, C. B., Martin, E. and Miller, D. 

“Comparisons of Soxhlet Extraction, Pressurized Liquid Extractio

Supercritical Fluid Extraction and Subcritical Water Extraction f

Environmental Solids: Recovery, Selectivity and Effects on Sam

Matrix,” J. of Chromatography A., 892, 421-433(2000).
���� �41� �2� 2003� 4�


	초임계유체를 이용한 가시오가피로부터 Acanthoside-D의 추출
	송명석·이윤우*·김재덕*·노경호†
	인하대학교 화학공학과 초정밀생물분리기술센터 402-751 인천시 남구 용현동 53 *한국

	Extraction of Acanthoside-D in Acanthopanax Senticosus by Supercitical Fluid
	Myong-Seok Song, Yoon-Woo Lee*, Jae-Duck Kim* and Kyung Ho Row†
	Center for Advanced Bioseparation Technology and Department of Chemical Engineering, Inha Univers...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	감  사
	참고문헌



