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ABSTRACT: OBJECTIVE  To investigate the application of AgNO

3

-impregnated silica gel in a format of column 

chromatography for the isolation and purification of Z-ligustilide from the essential oil of Ligusticum chuanxiong Hort.. 

METHODS  AgNO

3

(2%) was impregnated to the common silica gel to generate a new column chromatographic media. The 

essential oil was eluted with the mobile phase (petroleum ether: acetoacetate=98.5�1.5), and detected by TLC and UV-Vis 

spectrometer. The product Z-ligustilide was characterized by GC-MS and HPLC techniques. RESULTS  Z-Ligustilide with the 

purity of 98.87% was effectively purified. CONCLUSION  The present study describes a method for rapid isolation of highly 

pure Z-ligustilide at low cost, allowing future scale-up for modern industrial production. 
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Fig 1  The chemical structure of Z-ligustilide and schematic 

of complexation between Ag

+

 and C=C double bound 

A−chemical structure of Z-ligustilide; B−the schematic of complexation 

between Ag

+

 and C=C double bound 
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Fig 2  Scheme for the purification of Z-ligustilide from 

Ligusticum chuanxiong Hort. essential oil 

1  ����� 

1.1  ��Ú�� 

Waters J"�Èåæ�(� Waters!"�#

$Waters 626 Model LC %�Waters 996&�'(

��Waters 600S Model)Í*Y�>åæ+�,)�

Agilent�ÈåæÚ-æ.��(� Agilent!"�

#$ Agilent 6890N�Èåæ��Agilent 7653/

0´1��Agilent 5973 -æ'(�> Agilent 

ChemStationåæ+�,)�Lambda 35&�U�2

'(�(� Perkin Elmer)# 

��+,(3456789	:;<õ=,©

>?�@}A20070903)�B,C(30~60 )� �Dã

Dq�EFGèMµÒ�HI DUKSAN�JKå

æ�ÎÏ(Advanced Technology & Industrial Co., 

Ltd.)ÇÎÏ GF254JKL(Sigma-Aldrich)# 

1.2  FÙ 

1.2.1  MÑÒ»  MN� 150 gÎÏ(200~300O)

PÐ�Q� 10 mL��+,RST8�KµÐ��

�B,C-DãDq(99�1)èUV�´�UV�n

opqWK�XYZ[��Û\; 254 nm\��

��k]; 365 nm\�*H	�����^;_

2 `ab\'( TLC cj�decj	UV�Ø

QèfM A��cj	UV�ØQèfM B#gD

d 2%âãÖGhij�ÎÏkl��K 120 �m

npmo 6 hp�qrâãÖ2uÎÏ�íîDs

tuÙPÐ#�fM B RST8�qrâãÖ2

uÎÏKµÐ���B,C-DãDq(98.5�1.5)

èUV�´�UV# 

1.2.2  J"�Èåævw   ò�åæÐ Paked 

Column 5 C

18

-PAQ (4.6 mmx250 mm�5 µm)�9

yÈAz�-¾(56.0�44.0)�'(abA365 nm >

254 nm�ÐgA30 ��9{A1.0 mL·min

−1
�í©

íp�	nopq�óYv¹ 0.80 mg·mL

−1
	z

�|�´�(i# 

1.2.3  �Èåæ--æ.�vw   ò� HP-5MS 

5% Phenyl Methyl Siloxane (30 mx0.25 mm�

0.25 µm)�}�è He�d��~�gA50 ��� 

3 min D�Æ 8 ·min�

−1
	{Ó�J� 180 ��w

Æ 4 ·min�

−1
	{Ó�J� 240 �#́ 1�gÓè

270 �#ÑN�gÓè 200 ���N���Ñ-

:� 70 eV#íMÑÒ»	nopq�óYv¹

0.50 mg·mL

−1
	z�|��í 1 µL ´� GC-MS 

(i# 

2  ���	
 

2.1  nopqMÑÒ»�� 

��1.2.1��\FÙ�ò� 2 ºF��UV

fM��´�'�#Ë� TLC ���fM;

254 nm > 365 nm \cj����� 3A#ë TLC

�UÆ��nopqÚ·
��Äo^�ÊÄ�

MÑ#ò�&�U�2'(�'(�fM;

254 nm > 365 nm \	�2Ó OD ����Ú TLC

'(������� 3B#�¯��Mµ��Èá

	fM��p�eå��ïå��qõ�	,�

�#�,������å ��8jEF�K−20 ¡

¢n��£# 

2.2  nopq	¤-'¥ 

TLC ¦iAí§:���2.1��\MÑÒ»

	nopq�8z�|lv 1 mg·mL

−1
	|��� 



 

�554�         Chin J Mod Appl Pharm, 2014 May, Vol.31 No.5                          

�������� 2014	 5
� 31�� 5

 

 

� 3  �� B�� �!"#$%&'(�) UV 254 nm

* 365 nm+,�- 

A−TLC�B−'()*+,++-. OD /�2~11−�����12~19−
012 
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nm and UV 365 nm 
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Fig 4  HPLC profile and GC-MS analyses of purified Z-ligustilide.  

A−HPLC profile of purified Z-ligustilide; B−MS fragmentation pathway of Z-ligustilide; C, D−GC-MS analyses of purified Z-ligustilide 
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