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−1

!)*+,$ 30 min�-.#/01��� ZORBAX SB-C

18

(150 mm×4.6 mm!5 µm)
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3-0.02 mol·L

−1

456�7�#(15�85)$89/!:�;<$ 237 nm!8($ 1.0 mL·min
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!2=$ 30 ��
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���> 4.588×10

−2

~0.458 8 µg?@AB�CDEF(r=0.999 8)!GHIJK$ 98.1%!RSD$ 1.06%(n=9)L
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by HPLC 

 

WANG Fang

1

, CHEN Xiang

2*

(1.Department of Pharmacy, Hospital of Zhoushan City, Zhoushan 316021, China; 

2.Zhoushan Municipal Institute for Food and Drug Control, Zhoushan 316021, China) 

  

ABSTRACT: OBJECTIVE  To establish the method of dissolution determination of acetaminophen and moroxydine 

hydrochloride in Ganmaoqing capsule. METHODS  Paddle apparatus was used with 0.1 mol·L

−1

 hydrochloric acid solution as 

the dissolution medium at a speed of 50 r·min

−1

 and dissolution time limit was 30 min. The analysis was carried out on a 

ZORBAX SB-C

18

(150 mm×4.6 mm, 5 µm) column, the mobile phase was composed of acetonitrile-0.02 mol·L

−1 

sodium 

heptanesulfonate(15�85) at the flow rate of 1.0 mL·min

−1 

and the detection wavelength was 237 nm. RESULTS  Acetamino- 

phen showed good linearity in the range of 4.588×10

−2−0.458 8 µg(r=0.999 8), the average recovery was 98.1% with RSD of 

1.06%(n=9); moroxydine hydrochloride showed good linearity at the range of 4.654×10

−2−0.465 4 µg(r=0.999 6), the average 
recovery was 97.9% with RSD of 1.09%(n=9). CONCLUTION  The method is convenient, accurate and practicable. It can be 

applied to determine the dissolution of the preparations. 
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ÏËÐÑÒÏ�ÓÔ���Ë ¯ÎR9Å���

��ËÕ�Ö×�Õ�ÅÆ	ØÙs(A. Ú�ÛÜ

ÝÞß��7_¢£�ÅÆÇ20130117�B. àá

Øâã��äå7_¢£�ÅÆÇ120505�130104�

120804�C. æ��ç��7_¢£�ÅÆÇ

20121113�20120802�D. æ�èé�ê7_¢£�

ÅÆÇ121116�E. ëìíîµÃ�ê7_¢£�

ÅÆÇ110121�F. ïæðµñ�ê7_¢£�Å

ÆÇ130302)R 

2  ����	 

2.1  Éu�m�y 

2.1.1  ÌÍòó   ÌÍôÇZORBAX SB-C

18 

(150 mmõ4.6 mm�5 µm)�ôöÇ30 ÷�X�½

øÇ237 nm�H�}

[4]

Ç#Ê-0.02 mol·L

−1

ùúû

)ühý(15þ85)�H�Ç1.0 mL·min

−1

��ruÇ

10 µLR 

2.1.2  "Âshý	��  ����"#$%&

'"Âs 45.88 mg�()*+,"Âs 46.54 mg�

��� 200 mLu�
�	 0.1 mol·L

−1

	()hý

h:z
c��j���"#$%&'-()*

+,j �Ë 229.4 - 232.7 µg·mL

−1

	��"

Âs��ýR �������"Âs��ý 1.0�

2.0�4.0�5.0�8.0�10.0 mL�� 50 mLu�
�

	 0.1 mol·L

−1

	()hý��j����kË�

�"Âshý 1

#

~6

#

���R 

2.1.3  È�shý	��  ����	���!

��b������������ 0.2 g��

200 mL u�
�	! 0.1 mol·L

−1

	()hý

100 mL�A 37 ÷»¼ 20 min�"�#ö��

0.1 mol·L

−1

	()hým���j����$e�

��u�%$ý 5 mL�� 10 mL u�
�	

0.1 mol·L

−1

	()hý��j���R 

2.1.4  &'rshý	��  ��������

�� 6 �
��()�*+-�y��,"#$

%&'-()*+,	&'rs��&'rs!

���	-������������� 0.2 g�

(.2.1.3/Z[�y��&'rshýR 

2.1.5  -012��   ��&'rshý�È

�shý�4

#

��"Âshý�(.2.1.1/Z[Ì

Íòó�m�3456 1R78rs
"#$%&

'�()*+,!ÓÔ5 9:ß�&; <�

 <j>1.5�ÓÔ� Õ12"#$%&'-()

*+,	�mR 

 

� 1  ������� 

A−����B−����C−½T���1−� ¨¾§¿�2−ÀJÁÂÃ� 

Fig. 1  HPLC chromatograms 

A−standard solution; B−sample; 3−blank control; 1−acetaminophen; 

2−moroxydine hydrochloride. 

2.1.6  ;'~�`a  ����¿=��"Âs

hý 1

#

~6

#

> 10 µL� �?!@@ý}ÌÍ��

A�ru(µg)Ë XB�9CDË YB��EFGH

y�U;'IJ���"#$%&'	;'�f

Ë Y=2.40õ10

3

X+29.6�;'KLË 4.588õ10

−2

~ 

0.458 8 µg(r=0.999 8)�()*+,;'�fË Y= 

1.74õ10

3

X+19.1�;'KLË 4.654õ10

−2

~0.465 4 µg 

(r=0.999 6)R 

2.1.7  �ª��j��  ������å���

��È�shý�Ð�r 6 M��m"#$%

&'-()*+,	9CD�·N RSDR349

CD	 RSD �Ë 0.64%�0.79%�;8�ª��

jOPR 

2.1.8  Qm'��  �È�shý�{ 2�4�6�

8�12 h>�r 1M��m9CD�34"#$%

&'	 RSD Ë 0.79%(n=5)�()*+,	 RSD

Ë 1.07%(n=5)�78rs�R{ 12 h�QmR 

2.1.9  Ð'��  ���ÅÈ�s(ÃSÖ×Ç

A�ÅÆÇ20130117) 0.2 g�T 6å� �(.2.1.3/

Z[�y���z(.2.1.1/Z[ÌÍòó�m�

��"#$%&'-()*+,	°�Éu �

ËVUu	 94.72%- 93.04%�RSDV �Ë 0.8%

- 1.3%�;8�yÐ'OPR 

2.1.10  	rI�W��  ���ÅXYÉu	

È�s(ÃSÖ×ÇA�ÅÆÇ20130117) 0.1 g�

���m�°U 9 å� �(*+	!�mu	

��"Âs��ý�(.2.1.3/Z[�y��È

�shý�(.2.1.1/Z[ÌÍòó�r�m�

·N	rI�WR"#$%&'°�	rI�W

Ë 98.1%(RSD Ë 1.06%)�()*+,Ë 97.9% 

(RSDË 1.09%)�78�yWZj[@R345; 1R 
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� 1  �	
���(n=9) 

Tab. 1  Results of recovery test (n=9) 

�
�

�

 

j��/ 

g 

Ä��/ 

mg 

���/ 

mg 

���/ 

mg 

���/ 

% 

��� 

��/% 

RSD/ 

% 

0.101 7 4.705 2.294 6.923 96.7   

0.102 9 4.760 2.294 7.022 98.6   

0.105 3 4.871 2.294 7.108 97.5   

0.103 8 4.802 3.670 8.380 97.5   

0.100 4 4.645 3.670 8.297 99.5   

0.102 7 4.751 3.670 8.370 98.6 98.1 1.06 

0.103 1 4.769 5.276 10.009 99.3   

0.101 2 4.682 5.276 9.805 97.1   
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0.103 1 4.769 5.276 9.945 98.1   

0.101 7 4.621 2.327 6.890 97.5   

0.102 9 4.676 2.327 6.940 97.3   

0.105 3 4.785 2.327 7.089 99.0   

0.103 8 4.717 3.723 8.377 98.3   

0.100 4 4.562 3.723 8.256 99.2 97.9 1.09 

0.102 7 4.667 3.723 8.304 97.7   

0.103 1 4.685 5.352 9.935 98.1   

0.101 2 4.599 5.352 9.720 95.7   
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0.103 1 4.685 5.352 9.967 98.7   

2.2  hij�m�y 

2.2.1  \�	]^  
¡�_ 2010 `a�b� 3

4hij�m�yÇcy�dy-FeyR��

���
"#$%&'-()*+,lf[��

`g��sÉ7�u
�hi��	1jk�{

hief
:lmnGocpq�r\�dy�

Uhij`aR 

2.2.2  hist	]^   �AÏ�0.1 mol·L

−1

	()hý�pH 6.8- pH 7.2	tuý 900 mLË

hist�\�dy�U�m�o�Ë 50 r·min

−1

�

{ 5�10�15�20�30�45 min ��r 5 mL(�

^vw�ö	"xhist 5 mL)�$e��%$

ý(.2.1.1/Z[ÌÍòó�m�·N 9 yÅM

rs{>^z{	|DhiuR34{Ï�pH 6.8

- pH 7.2	tuý
�>ÅMrs
"#$%&

'-()*+,{ 15 min^	°�hiu(n=6)�

>85%R{ 0.1 mol·L

−1

	()hý
�Õ�rs{

15 min ^	°�hiu}�[��~�� rs

	°�hiu�<85%�`g 0.1 mol·L

−1

	()h

ý!�n�ý[Ë�����]^ 0.1 mol·L

−1

	

()hýkËhistR 

2.2.3  stnD	]^  ��dy	histn

DKL-�V� 	��òó�A 0.1 mol·L

−1

	

()hýËhist�o�Ë 50 r·min

−1

�`a�

rs(ÃSÖ×ÇA�ÅÆÇ20130117)
"#$%

&'-()*+,{histnDË 750�900�

1 000 mL ^�Õ�^z{	|Dhiu�34 2

4� {¿=nD[�|Dhi}�Õ�~�l

�Ohi�̀ g 900 mL!�n����ný�n

D[Ë��

[5]

���]^histnDË 900 mLR 

2.2.4  o�	]^   ���Ëdyo���{

50 r·min

−1

^�!���������}��zA

50~75 r·min

−1

	 o � E Ë � 5

[6]

� � � A

0.1 mol·L

−1

	()hý 900 mLËhist�o�

Ë 50�75 r·min

−1

�"�����(ÃSÖ×ÇA�

ÅÆÇ20130117)�Uhi��R{ 5�10�15�

20�30�45 min ��r 5 mL(�^vw�ö	"

xhist 5 mL)�$e��%$ý(.2.1.1/Z

[ÌÍòó�m�·Nrs{>^z{	|Dh

iuR34;8{o�Ë 75 r·min

−1

^�rs	�

�hi�We��� 20 min��rs
"#$%

&'-()*+,{ 2 4o�[	|Dhiu�

lß� 85%A¿~}�Õ����]^o�Ë

50 r·min

−1

R56 2R 

 

� 2  ������	����� 

A−� ¨¾§¿�B−ÀJÁÂÃ 

Fig. 2  Dissolution curves of sample by different rotation 

speed 

A−acetaminophen; B−moroxydine hydrochloride 

2.2.5  hi��'��  ���Års(ÃSÖ

×ÇB�ÅÆÇ120505)6��(¿=Zm	hij

�m�y�{ 5�10�15�20�30�45 min^� 

��hý�m�34�Urs
"#$%&'-

()*+,{� 1 y�r^z{	Å�hiu

RSD �<16%�Ó�>^z{Å�hiu RSD �

�8%�;8hi��'OPR 

2.2.6  hiÐ'��  �Ö× B	 3Års(Å

ÆÇ120505�120804�130104)> 6 ��(¿=Z

m	hij�m�y�{ 5�10�15�20�30�45 min

^� ��hý�m�34�U>�r^z{	
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°�hiu RSD�<5%�;8hiÐ'[PR 

2.2.7  hi�;	 �  �Õ�ÃSÖ×	rs

>�Å�(¿=Zm	hij�m�y�{ 5�10�

15�20�30�45 min ��r 5 mL(�^vw�ö

	hist 5 mL)�$e��%$ý(.2.1.1/Z

[ÌÍòó�m�·Nrs{>^z{	|Dh

iu� �hi�;�34;8�r^zË 30 min�

"#$%&'-()*+,	hi_j�ËVU

u	 80%*[�¡�56 3R 

 

� 3  	������ 

A−� ¨¾§¿�B−ÀJÁÂÃ 

Fig. 3  Dissolution curves of sample 

A−acetaminophen; B−moroxydine hydrochloride 

2.3  rshij�m 

�ØÙ 6 yÖ× 9 yÅM	������(

.2.2/Z[�y�m>5 	hij�345; 2R 

� 2  9 �	���������(n=6) 

Tab. 2  Dissolution results of samples(n=6) 

ÅÆ �� � ¨¾§¿/% ÀJÁÂÃ/% 

A 20130117  94  92 

B 120505 102  96 

 120804  96  89 

 130104  98  99 

C 20120802  88 104 

 20121113  92  89 

D 121116  91  82 

E 110121  94  98 

F 130302 101 108 

3  
� 

3.1  ¢V� 	]^ 

hij�m{���s	tu��
���

�x��}~�£¤[Ë�¥

[7-9]

��
���

��¦´A]:^_z�§¨�b	hi©ª�

,«¬"'-7@'RËP®pqS¯��t

u�7°±"Ó
ÄÉ	���s� �Uhi

j�mR�����
É7"#$%&'�()

*+,-./)0123��²³{��
	V

UÉu[@�Õ¡�Fey����
./)0

123	VUÉu[´(µ�É 1 mg)�(¿=h

ij�m�y�m^�rs
./)0123	

�mÐ' RSDË 15.3%�¶}[�R·�`g�

E¸]^"#$%&'-()*+,kË���

��
hij�m	¢V� ����
./)0

123	hij¹\�Fey"Ó��º`aR 

3.2  X�½ø	]^   

������"Âshý 4

# 

10 µL� �{"

#$%&'	E���½ø 249 nm-()*+,

	E���½ø 237 nm[�r�m�34"#$

%&'ÌÍ9CD{ 2 4½ø[»�[F��(

)*+,ÌÍ9CD»�[��¼�m�j`g�

]^ 237 nmËX�½øR 

3.3  �r^z-hi_j	Zm

[5]

 

hi�;;8��� rs{ 20~30 min^�

��
	"#$%&'-()*+,� 1 MiT

hiu�{ 85%A¿�~ 2 y^z{	hiu}

{ 5%A��½Ëhi¾-.°¿�/R`ghi

�r^z��Ë�À	ÁÂÃ�r]^ 30 minË

hij�m	�r^z��^��r{hiuÄ

Å 15%kËhi_j�Zm�����
"#$

%&'-()*+,	hi_j�ËVUu	

80%�Æ!}~����

[2-3]

TUVW
	hi_

j}�ÇR 
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