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Tab 5  Analgesic ratio of different Corydalis yanhusuo 

samples and positive drugs by tail-immersion test 

¥¦§¨�/% 

> ? 

30 min 60 min 90 min 120 min 

K4 1 11.03 33.20 27.34 30.64 

K4 2  3.38 13.15 10.50 13.40 

K4 3  4.89 12.63  8.49 13.26 

����> 15.91 24.74 47.34 29.71 
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ABSTRACT: OBJECTIVE  To study the impact of the flowering on the content of stachydrine hydrochloride and leonurine 

hydrochloride in Leonuri Herba. METHODS  The samples of Leonuri Herba were harvested in different harvest period in 

Xinchang province. The content of stachydrine hydrochloride and leonurine hydrochloride in Leonuri Herba was determined 

according to pharmacopoeia methods. RESULTS  In the flowering period, the content of stachydrine hydrochloride and 

leonurine hydrochloride kept decreasing. CONCLUSION Flowering had a great impact on the content of stachydrine 

hydrochloride and leonurine hydrochloride in Leonuri Herba, thus in the end of flowering period, Leonuri Herba cann’t be used 

as medicine. 

KEY WORDS: Leonuri Herba; stachydrine hydrochloride; leonurine hydrochloride; quality of medicine 
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1.1  ÚÛ  

ÆÇ LC-15C �$ÈBÈÉÚ(Ê£ÆÇ)R

Alltech 3300 ELAD ËEÌ��Û(ÍÉÎÏ��

@ÌÍÎ)RBT125D ÝÞßà(ÐN¦Ñ�;ÚÛ

ÒÓ@ÌÍÎ)RAL104 ÝÞßà(ÔåÕ-Ö¦N

ÚÛ�î@ÌÍÎ)� 

1.2  ��Q 

�Æª�� (�É�Q�	PQ�n=�Ø

ÁÂ110712-201111��kÂ99.60%�<�M×Ø

�ÙÚ�Û�� 12 h)R�Æ¢���(�É�Q�

	PQ�n=�ØÁÂ110736-201111��kÂ

99.60%�<�M×Ø�ÙÚ�Û�� 12 h)� 

1.3  ÷Q 

£ÃH=�¢��÷Q+�ÁjC`�hA

�S¼½¾�ÜÝ�?Þß�-àáâã9ä�

�åæn�����	¢�� Leonurus japonicas 

Houtt.
[��=�÷Q 1Â2012 ç 4 è 1 Ê�7

���éh¢���2®ê�A�ë�ìÞ¢�

�R÷Q 2Â2012 ç 5 è 6 Ê�7���éh¢

��í'æMA�æî¶�=�<R÷Q 3Â2012

ç 6 è 1 Ê�7���éh¢��í'æ�A�

æ�=�ER÷Q 4Â2012 ç 7 è 10 Ê�7���

éh¢��í'æ0A�æï�ðñ� 

2  ����� 

2.1  �Æª��
�k�n

[6-7]

 

2.1.1  ÈÉOP  ÈÉòÂVenvsil 100A C

18

ò

(4.6 mmó250 mm�5 µm)RËEÌô#��Û(õ�

�öÂ1.6 L·min

−1
�÷øªëùÂ48.0 J)R�µBÂ

7ú-0.2%ûÅÆÇÈ(80ü20)R�öÂ1.0 mL·min

−1
R

�Ä©*_�Æª��ýkþf�6 000� 

2.1.2  ��QÇÈ
Pø  ��Æª����Q

10.39 mg�` 25 mLk���U 70%7�ÇÈU�

ù����P<� 1 mL� 0.413 9 mg
ÇÈ�Z�� 

2.1.3  ²ÃQÇÈ
Pø  �£Q 1 g����n�

`�Ð	������U] 70%7�ÇÈ 25 mL�

�n
k�U¨�� 2 h��
���n
k��

70%7�ÇÈ�W��

k����
���


È�Z�� 

2.1.4  �±��  ������QÇÈ 5�10�15�

20�25 µL =�"]�$ÈBÈÉÚ�_�2.1.1�

�MÈÉOP�n��ð÷k
�*���9�

ý ��*�Â�9�ð"�±�������

^� Y=1.658 4X−5.401 5�r=0.996 5�öJð÷k

C 2.07~10.35 µg (�±��â�� 

2.1.5  ÚÛ��ùÃH  ������QÇÈ 10 

µL�_�2.1.1��MÈÉOP�n�
�ð÷ 5

���:�Æª��ý � RSD � 0.8%�öJÚ

Û��ùâ�� 

2.1.6  mn±ÃH  �� ²ÃQÇÈ�C 0�3�

6�12�15 h =�ð÷ 10 µL ð"�n��:�Æ

ª��ý � RSD � 1.3%�öJ�^_ 15 h (

mn±â�� 

2.1.7  
�±ÃH  ��?�7hA÷Q 5 !�

_�2.1.3��M^_Pø²ÃQÇÈ�_�2.1.1�

�MÈÉOP�n��: RSD � 1.0%�öJ�^

_
�±â�� 



 

�������� 2013	 10
� 30�� 10


                              Chin JMAP, 2013 October, Vol.30 No.10        �1079� 

2.1.8  �7{ÃH  ����¢��÷Q(�k

2.34%)6!��" 0.2 g�=���U]�Æª��

��Q#k�_�2.1.3��M^_Pø²ÃQÇ

È�ð"�n��:à+�7{� 97.9%�

RSD=1.0%�ùö 1� 

� 1   ��������	
� 

Tab 1  Recovery test of stachydrine hydrochloride 

´KJ/g 

K4� 

IJ/mg 

LµJ/ 

mg 

¶·J/ 

mg 

¸��/ 

% 

¹º»/ 

% 

RSD/ 

% 

0.212 3 4.967 8 4.23 9.134 9 98.51 

0.228 1 5.337 5 4.01 9.210 5 96.58 

0.198 8 4.651 9 4.76 9.301 7 97.68 

0.207 4 4.853 2 4.19 9.012 1 99.26 

0.201 6 4.717 4 4.87 9.510 4 98.42 

0.207 9 4.864 9 4.36 9.101 1 97.16 

97.4 1.00 

2.1.9  ÷Q�n  �`�æA
¢��÷Q�_

�2.1.3��M^_Pø²ÃQÇÈ�_�2.1.1�

�MÈÉOP�n�Æª��
�k(n=3)�kþ

�÷Q��Æª��
�k����:ùö 2R`

�hA
÷QÈÉ$ù$ 1� 

� 2  �
���������(n=3) 

Tab 2  Determination results of stachydrine hydrochloride 

in samples(n=3) 

¼��� ½� ¹ºIJ/% RSD/% 

2012 & 4 ¾ 1 � ¿À� 2.34 1.6 

2012 & 5 ¾ 6 � ½Á� 2.28 1.2 

2012 & 6 ¾ 1 � ½�� 1.44 1.3 

2012 & 7 ¾ 10 � ½Z� 1.14 1.5 

2.2  �Æ¢���
�k�n 

2.2.1  ÈÉOP  ÈÉò Venvsil 100A C

18

ò(4.6 

mmó250 mm�5 µm)R�µBÂ7ú-0.4%&'(

Æ)
 0.1%ÚÆÇÈ(24ü76)R��*2Â277 nm�

�Ä©*_�Æ¢���ýkþf`|' 6 000� 

2.2.2  ��QÇÈ
Pø  ��Æ¢�����

Q 8.48 mg�` 100 mL k���U] 70%7�Ç

ÈU�ù����P<� 1 mL � 0.084 8 mg 
Ç

È�Z�� 

2.2.3  ²ÃQÇÈ
Pø  ��2.1.3��MPø


²ÃQÇÈ� 

2.2.4  �±��  =�������QÇÈ 1�2�

5�10�15�25 µL "]�$ÈBÈÉÚ�_�2.2.1�

�MÈÉOP�n��ð÷k���9�ý �

�Â�9�ð"�±�������^�

Y=57 983 689.03X+102 810.59�r=0.998�öJð÷

kC 0.088 5~2.212 5 µg (�±��â�� 

 

� 1  ����� HPLC ��� 

A−��4�B−¿À�K4�C−½Á�K4�D−½��K4�E−½Z

�K4�1−�Â�ÃÄ 

Fig 1  HPLC chromatograms of stachydrine hydrochloride 

A−reference substances; B−vigorous growth period; C−flower prophase; 
D−flower midterm; E−flower later; 1−stachydrine hydrochloride 

 

2.2.5  ÚÛ��ùÃH  ��Æ¢�����Q

ÇÈ 10 µL�
�ð÷ 5 ���:ý � RSD �

1.2%�öJÚÛ��ùâ�� 

2.2.6  mn±ÃH  ��2.2.3��M²ÃQÇÈ

10 µL�C 0�6�12�18�24 h =�ð÷ 10 µL ð

"�n��:ý �
 RSD � 1.0%�öJKC

24 h (mn±â�� 

2.2.7  
�±ÃH  ��?�7hA÷Q 5 !�

_�2.2.3��M^_Pø�_�2.2.1��MÈÉ

OP�n�Æ¢����k��: RSD � 1.9%�

öJ
�±â�� 
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0.20%)÷Q 6!��" 0.2 g�=���U]�Æ
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¢�����QÇÈ 5 mL����U] 70%7�

ÇÈ 20 mL�_�2.1.3��M^_PøÇÈ�_

�2.2.1��MÈÉOP�n��:à+�7{�

97.8%�RSD=0.9%�ùö 3� 

� 3  ���������	
� 

Tab 3  Recovery test of leonurine hydrochloride  

´KJ/g 

K4� 

IJ/mg 

LµJ/ 

mg 

¶·J/ 

mg 

¸��/ 

% 

¹º»/ 

% 

RSD/ 

% 

0.201 2 0.402 4 0.442 5 0.838 9 98.64 

0.211 2 0.422 4 0.442 5 0.856 9 98.19 

0.201 9 0.403 8 0.442 5 0.840 1 98.60 

0.217 9 0.435 8 0.442 5 0.865 1 97.02 

0.199 2 0.398 4 0.442 5 0.831 4 97.85 

0.214 8 0.429 6 0.442 5 0.856 9 96.56 

97.8 0.87 

2.2.9  ÷Q�n   �`�æA
¢��÷Q+

��_�2.1.3��M^_PøÇÈ�_�2.2.1�

�MÈÉOP�n�kþ�÷Q��Æ¢���


�k��:ùö 4R̀ �hA
÷QÈÉ$ù$ 2� 

� 4  ����
���������(n=3) 

Tab 4  Determination results of leonurine hydrochloride in 

samples(n=3) 

¼��� ½� ¹ºIJ/% RSD/% 

2012 & 4 ¾ 1 � ¿À� 0.20 1.1 

2012 & 5 ¾ 6 � ½Á� 0.19 1.1 

2012 & 6 ¾ 1 � ½�� 0.17 1.3 

2012 & 7 ¾ 10 � ½Z� 0.04 1.2 
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� 1  ������ HPLC ��� 

A−��4�B−¿À�K4�C−½Á�K4�D−½��K4�E−½Z

�K4�1−�ÂÅÆÇÄ 

Fig 1  HPLC chromatograms of leonurine hydrochloride 

A−reference substances; B−vigorous growth period; C−flower prophase; 
D−flower midterm; E−flower later; 1−leonurine hydrochloride 
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Formulation Optimization and the Release Mechanism of Garcinia Glycosides Sustained-release Tablets 

 

LI Wenjun, CHEN Ye, LI Tongmin, WANG Yang, LIU Zhongchen, DENG Jingjing(School of Pharmacy, 

Liaoning University, Shenyang 110036, China) 

 

ABSTRACT: OBJECTIVE  To prepare the garcinia glycosides sustained-release tablets and study drug release mechanism in 

vitro. METHODS  Garcinia glycosides sustained-release tablets were prepared using hydroxypropylmethyl cellulose(HPMC) 

as gel matrix material, ethyl cellulose (EC) as skeleton material, lactose as filler and so on. The formulation was optimized using 

orthogonal experimental design. DDslover software was used to fitting drug release curve. RESULTS  Garcinia glycosides 

sustained-release tablets had good sustained-release profile. The release behavior of the tablets in vitro followed Higuchi 

equation. It was the synergies of diffusion and dissolution and the main mechanism of drug release was diffusion for fitting well 

with Higuchi equation, r=0.999 3(1−12 h). CONCLUSION  The garcinia glycosides sustained-release tablets prepared meet the 

release requirement in vitro. 

KEY WORDS: garcinia glycosides; HPMC; sustained-release tablets; release mechanism 
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