
 
��������	
 2009� 6�
 26�
 6�                               Chin JMAP, 2009, June Vol.26 No.6      �457�

�����cd e���¡¢�fg�`�hij

k�lm�­��nop���m�5637s���

mhiqr�UVs`sfg����tuVv¯3

37���¬,wx�~37s����� 

3.2  ,.'()175;<:=>:?@:ABs

�������wx��V�����yz�37

���{v����?@|�°úI�þ}û�m

¶��
�)').~��£¤)').~�ÜI

v�û��2m¶��
£¤s§¨���¶��


l~�7��;< TLC� M5���ÜI5,

�' 2 mL���,��� 1 h�
©ª;ÐÑÒÓ

s©������m¶��
OP©�����m

�l�7¬,¼��y�v¤�­� 
 
REFERENCES 

 
[1] Ch.P (2005) Vol I (���� 2005 ��.��) [S]. 2005: 

Appendix 31.   
�����2008-04-25

 
 
 
 

{|}~���>�B����<������������ 
 

����������	�
���

(��������� 030024) 

 
�����  ��������	
��
����
������������  �� RP-HPLC �����YWG-C18

���(4.6 mm�250 mm 10 µm)!"#$%&�-0.125%'(�)*(10�90) "+ 1.0 mL�min-1
!,�-. 275 nm��	  


���/ 0.08�0.56 µg012345 6789% Y = 83 995 X:10 368, r = 0.999 5!
���/ 0.01�0.07 µg0123

45 6789% Y = 111 202 X:35 323, r =0.999 8!��/ 0.42�2.94 µg012345 6789% Y = 139 922 X:32 003, 

r = 0.999 6��	
��
������ 10;<=> 
���?����� 4;<=>��
  @8ABC�D+�E

FGH I�J�	
��
����
������KLMN��O��!I�J�	
��P�QR�STUV�	


�W 10;<X 4Y5;<��%Z� 

��
��	
!���!
���!
���!�� 

������R284.1      ������A      �����1007-7693(2009)06-0457-04 

 
Determination of Protocatechuic Acid, Protocatechuic Aldehyde and Tyrosol in Different Seasons 
Collections of Syringa Oblate Leaves 
 
ZHANG Shurong, PEI Xiangping, PEI Miaorong, HUANG Canlin, HUANG Xuan (Shanxi College of Traditional 

Chinese Medicine, Taiyuan 030024, China) 

 
ABSTRACT: OBJECTIVE  To establish a RP-HPLC method to determine the contents of protocatechuic acid, protocatechuic 
aldehyde and tyrosol in Syringa oblate. METHODS  The samples were determined by RP-HPLC on a YWG C18 column(4.6 mm�
250 mm�10 µm),  using methanol-0.125% glacial acetic acid solution(10�90)as the mobile phase with flow rate of 1 mL�min-1and 
detected by UV at 275 nm.  RESULTS   The regression equation of protocatechuic acid: Y=83 995 X:10 368, r=0.999 5�the 
linear ranges was at 0.08:0.56 µg. The regression equation of protocatechuic aldehyde: Y=111 202 X:35 323, r=0.999 8, the linear 
ranges was at 0.01:0.07 µg. The regression equation of tyrosol: Y=139 922 X:32 003, r=0.999 6, the linear ranges was at 0.42�
2.94 µg. The samples collected in October had the highest contents of protocatechuic acid, while the highest content of 
protocatechuic aldehyde and tyrosol was in April.  CONCLUSION  The method is simple�rapid and accurate, and can determine 
the three components at one time. It can be used for quality evaluation of Syringa oblate. The results show that the optimum 
collection time of Syringa oblate can be in October or April to May. 
KEY WORDS: Syringa oblate Lindl.; collection periods; protocatechuic acid; protocatechuic aldehyde; tyrosol 
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YWG-C18Æ(4.6 mmÇ250 mm�10 µm)�ÈÉ
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mL�min-1
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A-������B-��	
�1-��
��2-��
��3-�� 

Fig 1  HPLC chromatograms  
A-reference standard�B-Syringa oblate sample�1-protocatechuic acid�

2-protocatechuic aldehyde�3-tyrosol 

2.2  �j�Ì���Ó   

Ô����ÕÖ 1 g�×ØÙo�ÚÛÜÝÞß

q�×Øàá 70%YP 50 mL�60 âãäå� 30 

min�æç�æ�èéêëPì�íæ�îï< 5 mL

�Nðñò�óôæ�hñ��<YSYõöÔ 3

ð�÷ð 20 mL�óôYSYõöÔ���øù�Ì

��îï<�PÌú�ûüê 2 mLtßq�à�P

êýf�þ��< 0.45 µm��æ�çæ���� 

2.3  *��Ì��Ó 

N�×ØÙÔ1QRS:1QRT:OP*�

��t�lÚ 50 mLtßq�à�P�M÷ 1 mL

s1QRS 0.40 mg:1QRT 0.05 mg:OP 2.10 

mg�*��	ÓÌ��×Ø
Ô��Ì� 1 mL�

Ú 10 mLtßq�à�Pêýf�þ����÷ 1 mL

s1QRS 0.040 mg:1QRT 0.005 mg:OP

0.210 mg�*��Ì�� 

2.4  
-�����   

×Ø
Ô*��	ÓÌ� 0.2�0.4�0.6�0.8�1.0�

1.2�1.4 mL�Ú 10 mLtßq�à�Pêýf�þ��

N��� 10 µL�no¦}��N��0¦}��N

��������t�����Ñ�1QRS���

�� Y=83 995 X �10 368�r=0.999 5�
-���

0.08¯0.56 µg�1QRT����� Y=111 202 X��

35 323� r=0.999 8�
-��� 0.01¯0.07 µg�OP

���� Y=139 922 X �32 003� r = 0.999 6; 
-�

�� 0.42¯2.94 µg� 

2.5  ��×Øfjk   

×Ø
Ô�ó*��	ÓÌ� 10 µL�N��

� 6ð�no¦}��N��1QRS:1QRT:

OP� RSD�N�� 1.30%�2.44%�2.31%� 

2.6   !-jk   

Ôl�§��(20060501)N��Ó 5 "�j�

Ì��×Ø
Ô 10 µL����no¦}��N��

ô#$st�1QRS:1QRT:OPst%E

�N�� 0.094 5 mg�g-1(RSD � 3.62%):0.005 5 

mg�g-1(RSD � 4.10%):0.340 1 mg�g-1(RSD �

4.56%)�&'()�*g !-+H� 

2.7  ,o-jk   
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� 1  �������(n=6) 

Tab 1  Results of recovery test(n=6) 
�� 
�� 

��� 
/g 
���� 

/mg 
�	� 

/mg 

�� 

/% 

�� 

/% 
RSD 
/% 

���� 0.501 4 0.047 38 0.086 70 98.3 97.9 1.61 

 0.503 8 0.047 61 0.086 65 97.6   

 0.507 3 0.047 94 0.087 50 98.9   

 0.501 3 0.047 37 0.087 41 100.1   

 0.501 6 0.047 40 0.086 00 96.5   

 0.502 9 0.047 52 0.085 84 95.8   

���� 0.501 4 0.002 758 0.007 673 98.3 98.4 1.71 

 0.503 8 0.002 771 0.007 666 97.9   

 0.507 3 0.002 790 0.007 855 101.3   

 0.501 3 0.002 757 0.007 717 99.2   

 0.501 6 0.002 759 0.007 634 97.5   

 0.502 9 0.002 766 0.007 586 96.4   

�  � 0.501 4 0.170 5 0.373 2 96.5 96.8 1.68 

 0.503 8 0.171 3 0.372 3 95.7   

 0.507 3 0.172 5 0.372 2 95.1   

 0.501 3 0.170 5 0.380 1 99.8   

 0.501 6 0.170 6 0.374 1 96.9   

 0.502 9 0.171 0 0.374 3 96.8   

�:�������	 0.04 mg
�����	 0.005 mg
�
�	 0.21 mg 

Note: The added amount of protocatechuic acid was 0.04 mg, protocatechuic 
aldehyde was 0.005 mg, tyrosol was 0.21 mg 
2.9  ����   

����	
��
�2.2���������

���������� ���! 10 µL�"��

��#$%�&'()�*+,- 2� 
� 2  �	
��
����
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Tab 2  Contents of protocatechuic acid, protocatechuic aldehyde, 
tyrosol in samples of different collection seasons(n=3) 

���� 
����

��/mg�g-1 
����

��/mg�g-1 
�
�� 

/mg�g-1 
���� 

/mg�g-1 
20060401 0.054 0 0.007 2 0.548 9 0.610 1 
20060402 0.053 8 0.007 5 0.541 7 0.603 0 
20060403 0.052 9 0.006 9 0.549 6 0.609 4 
20060501 0.094 5 0.005 5 0.340 1 0.440 1 
20060502 0.089 6 0.004 8 0.361 2 0.455 6 
20060503 0.090 3 0.005 1 0.330 8 0.426 2 
20060601 0.051 9 0.003 8 0.220 6 0.276 3 
20060602 0.075 1 0.004 4 0.216 7 0.296 2 
20060603 0.059 3 0.002 3 0.229 0 0.290 6 
20060701 0.017 7 0.001 9 0.127 6 0.147 2 

20060702 0.021 9 � 0.118 9 0.140 8 

20060703 0.019 6 � 0.130 7 0.150 3 

20060801 � � 0.181 0 0.181 0 

20060802 � � 0.186 8 0.186 8 

20060803 � � 0.170 1 0.170 1 

20060901 0.004 3 � 0.090 9 0.095 2 

20060902 0.005 4 � 0.101 9 0.107 3 

20060903 0.006 1 0.002 1 0.109 7 0.117 9 
20061001 0.104 5 0.004 0 0.246 2 0.354 7 
20061002 0.107 7 0.003 1 0.240 3 0.351 1 
20061003 0.097 5 0.002 8 0.252 9 0.353 2 
20061101 0.006 3 0.004 2 0.124 9 0.135 4 
20061102 0.005 6 0.004 8 0.123 0 0.133 4 
20061103 0.006 0 0.003 9 0.130 7 0.140 6 

����������  

Note: �not detected 
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Studies on the Chemical Constituents in Ranunculus muricatus L. 
 
WANG Lingjie1, GAO Xiaozhong2(1. Shengzhou MCH hospital, Shengzhou 312400, China; 2. Shaoxing University, 

Shaoxing 312000, China) 
 
ABSTRACT�

��

�OBJECTIVE  To isolate and determine the chemical constituents from Shengzhou Ranunculus muricatu L. . 
METHODS  Eight compounds were isolated and purified by extraction and different kinds of column chromatography. The 
structures were determined on the basis of extensive spectral analysis such as EI-MS� 1H-NMR�13C-NMR and DEPT. 
RESULTS  The structures were elucidated as stigmasta-4-ene-3�6-dione(I)�stigmasterol(�)�anemonin (�)�scoparone (IV)�
β-sitostero1(V), protocatechuic aldehyde (� )�protocatechuic acid(� ) and 1uteolin (� ), respectively. CONCLUSION  
Compounds( I���V��) were isolated from Ranunculus muricatus for the first time.  
KEY WORDS�Ranunculus muricatus L.	stigmasta-4-ene-3�6-dione	stigmasterol	anemonin	scoparone	β-sitostero1	
protocatechuic aldehyde	protocatechuic acid	luteolin 
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