
 

�1234�       Chin J Mod Appl Pharm, 2014 October, Vol.31 No.10                     

�������� 2014	 10
� 31�� 10


 

£ST�¤pq¿ª�O 40 �G�S�c%��

ñò-â�óô-â�ñò-0.5%¥~ú³&¦§,

E�KLHPIJ�7¨���wx[5]����

����ñò-â(38D62)e,E���UVÅ«�

_�a�QRST0
��_��U_��ÑXG

c%�©��e§�
�£¤¥¦:�¬sW­£

®��¯¦a�£¥O�����UVb�
�G 

REFERENCES  

[1] The Traditional Chinese Medicine Criterion of Ministry of 

Health Volumn 15(���������������� 15

�) [S]. 1998: 118. 

[2] GONG Y Z, PEI J Q. Study on quality standard of 

Shenrongzhenbao tablets [J]. Hebei J Tradit Chin Med(���

�), 2010, 32(10): 1547-1550. 

[3] Ch.P(2010)Vol�(���� 2010	�.  �) [S]. 2010: 43. 

[4] HUANG X P, WANG W C. Chemical constitutents of 

Ligustrum lucidum fruits: research advances [J]. J Int Pharm 

Res(�!��"#$%), 2011, 38(1): 47-51. 

[5] ZHU J, GU J Q. Determination of specnuezhenide in Qiyeling 

granules by HPLC [J]. China Pharm(���&), 2012, 15(9): 

1272-1274. 

�� !"2014-01-14

 

 

 

UPLC-MS/MS ½¾�ÔÕk��kSfÖ×Ø�ÙÚÛÜÙÇÝÞß

àáâ 

 

 
 

����������	
�(#$%&�'�()*+,-#$ 310017) 

 

�����  ���������	
��
������������� 3������ UPLC-MS/MS� !
"�

�  # BEH-C

18

(2.1 mm×100 mm$1.7 µm)%&'�($)*+,-.&/� $MRM01234546�7$89#

:;<=>?@AB$� ��C�����
������������� 3 �����"�	  3 ����5��

��.&� �D5EFG$HI5J$r

2

K0.996 7LMN5 RSD< 1.7%~4.7%L!
OPQ< 95.1%~104.2%L46R

< 4.0~11 µg·mL

−1
LSTUVW� RSD(n=9)< 1.7%~4.1%"�
  X!
YZ5[$\]^_$`a$b]<����

	
��
������������� 3����5�����cd� !
" 

��
�

��

�?edfH%&L.&L���L���L	
�� 

������R917.101       ������B       �����1007-7693(2014)10-1234-05 

DOI: 10.13748/j.cnki.issn1007-7693.2014.10.018 

 

Detection of Ibuprofen, Didofenac Sodium and Indometacin Illegally Added in Traditional Chinese 

Medicine Preparation by UPLC-MS/MS 

 

LI Jiong, ZHU Jian, SHEN Guofang, QIU Yijing(Hangzhou Institute for Food and Drug Control, Hangzhou 310017, 

China) 

 

ABSTRACT: OBJECTIVE  To develop a UPLC-MS/MS method to determine ibuprofen, didofenac sodium and indometacin 

illegally added in traditional Chinese medicine preparation. METHODS  The analysis was performed by a UPLC-MS/MS 

system of Waters ACQUITY UPLC/Quattro Premier, with BEH-C

18

(2.1 mm×100 mm, 1.7 µm) column. Multiple-reaction 

monitoring(MRM) was performed to identify and quantify ibuprofen, didofenac sodium and indometacin, which were extracted 

with methanol by ultrasonic. RESULTS  Three linear calibration curves were obtained with r

2

K0.996 7. The precision of the 

method were showed by RSD (n=6) ranged from 1.7% to 4.7%. The recoveries were determinated at three concentrations and 

ranged from 95.1% to 104.2%. The ranges of LOQ were from 4.0 µg·mL

−1 
to 11 µg·mL

−1
 and the RSDs (n=9) of inter-day 

precision were from 1.7% to 4.1%. CONCLUSION  The method is specific, simple and fast to detect ibuprofen, didofenac 

sodium and indometacin illegally added in traditional Chinese medicine preparation. 
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1.1  �� 

��Waters����*BVuv-wx� �
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Tab. 1  MS parameters for 3 antirheumatic drugs 

78 9:;< 

=�9:�/ 

m/z 

>?@A/ 

V 

BCD�/ 

eV 

EFG 

ES

−
 

205.3>161.3* 25 10 

294.3>250.4* 15 

HIGJK 

ES

−
 

294.3>214.3 

25 

15 

358.7>139.2* 25 

LMNO ES

+

 

358.7>111.0 

25 

20 

P"*QR�9:� 

Note: * was the ion pair for quantitation 

1.5  W¿¬ÖB�!ë 

\ìíîï_ 3 ����W¿¬ð 25 mg�ñ

25 mL �òH�dÈÉ¡!cð 1 mg·mL

−1
�W¿

¬óëÖB#\ìíîô_ 0.1�0.2�0.4�0.6�
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1.6  û®¬ÖB�!ë 
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Tab. 2  Linear regression results, LOD, LOQ and reproducibility of 3 antirheumatic drugs �� ����/µg·mL
−1

 ���� 	
� r
2
 LOD/µg·mL

−1
 LOQ/µg·mL

−1
 ���RSD(n=6)/% 
�� 16.55~165.5 Y=70.235X−1 247.02 0.996 7 7.3 11 3.6 ����� 12.14~121.4 Y=83.344X−86.094 0.998 0 6.9 9.5 4.7 ���� 14.93~149.3 Y=201.48X+34.492 0.999 1 2.7 4.0 1.7 

 

2.3  `Ô�8W H 12¡D(¡µ)�iuHH¡D 1 g���LMFIô·��Dt��ù
.Dt�L¡pq��rj'W'å 3¢O 10�30�50 µg·mL
−1�*é 3 u�Ùd1.6efY`Ô@E
.Dt���,êI�ïA�8W�¶$%� 3� 

2.4  £lG�q ó 30 µg·mL
−1ô·��Dt� 3 d ÷øè¡

(i¤÷øè¡ 3 c)-I¶$X RSD �r£lG�q�ab`ÔXv-µ�¶$%� 3� � 3  +,-./0123 

Tab. 3  The recoveries and inter-day precision �� 
���� ��/µg·mL

−1
 

���  !/% 

� ! 

RSD(n=3)/% 

"#$%�
RSD(n=9)/% 

16.55 95.7 5.1 

33.10 97.2 4.4 
�� 

49.65 97.8 3.9 

3.7 

12.14 95.1 4.7 

24.28 96.3 5.9 
����� 

48.56 95.4 4.2 

4.1 

14.93 104.2 4.0 

29.86 97.1 3.2 
�� �� 

44.79 97.9 1.9 

1.7 

2.4  ¡D-µ�, M`Ô�R MRM¥��,�¦� 1Ú§w3��`Ô�iýK�¨v{�(©ª«v 1 ��ë¬K� 2 �)�,�­�iý�­��ý�®,:���¡D�,	�¯°ýK���X{��­W��~���Dmk	lý�X3@�d±²³��:�X��´q���Dý��µ¶·-¡DW��sK��-µ¶$%� 4��WhK�X´qÞ��q·¸¹ 2002/657/EC Ô.º[-µ·»	��:�´qX¼½¾ß¿À�¶·»²Á�:�X��´qý��Ù_uÔ.X��Ô(w3��`ÔÂ-¹Þ)ïA�_u-µ��Ã�� 4��>3�Xj��¶·»¡D 2'4'6'7W���©ª«'ÄÅ«2Æ�ÇÈÉÊ 3 ¢6ËÌµÇÈK�� 

� 4  3���� ��' �4 

Tab. 4  Qualitative analysis of 3 antirheumatic drugs &'()*�+,+-�/% �� 
./,+0/ 

m/z 

01')+,+-�/% 
22 42 62 72 
�� 205.3>161.3* 97.3 98.2 97.9 97.2 98.0 

294.3>250.4* 83.7 83.1 84.5 83.0 84.9 ����� 294.3>214.3 17.2 17.5 16.7 17.8 16.9 

358.7>139.2* 91.1 90.7 91.9 90.5 91.3 ���� 358.7>111.0 9.0 9.3 8.9 9.3 9.0 34*567,+08 

Note: * was the ion pair for quantitation. 

2.6  ¡D-I�, ��-I®,:��X:�6&W3@@mnÍBÔïA¡DW 3 ¢6ËÌµÇÈK�XêI�-I¶$%� 5� � 5  56� 3���� 78����49: 

Tab. 5  Detection results of 3 antirheumatic drugs in 

samples                                   mg·g
−1

 92 &':; <2 
�� ����� ���� 

1 =>6?@ 121102 ABC ABC ABC 

2 =>DEF?@ 20130606 52.4 17.9 13.7 

3 =>DGH 20130101 ABC ABC ABC 

4 ��
IJ?@ 20120918 35.7 24.8 16.8 

5 =>KLMNO 130301 ABC ABC ABC 

6 PQRDST?@ 20050526 75.2 13.7 11.8 

7 PU?@ 130310 37.2 14.3 12.6 

2.7  öÎµ.
 rÏÐ�,¶$XÑÒµ��¶ÓµÒµ¡DèýÔèéw3öÎµxÕ�
.DWØ�©ª«'ÄÅ«2Æ�ÇÈÉÊ��Dmk	lý�X¡Dèéw3���¶$
.DWýÖw3��:�@A�Öw3ij×Ì:�¨���DXýÖw3:�@A�Öw3ij×Ì:��ý��L©ª«(205.3�161.3)'ÄÅ«2Æ(294.3�
250.4�214.3)'ÇÈÉÊ(358.7�139.2�111.0)���Dw3&%& 1� 
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Fig. 1  The masscan and daughter scan of ibuprofen, didofenac sodium and indometacin 
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Determination of the Six Residual Organic Solvents in Ambrisentan by GC 

 

ZHANG Ling

1
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1
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2

(1.Department of Pharmacy, Tianjin Central Obstetrics and 

Gynecology Hospital, Tianjin 300100, China; 2.Key Laboratory of Industrial Microbial Fermentation of Ministry of Education, 

Tianjin University of Science and Technology Biological Engineering Institute, Tianjin 300457, China) 

 

ABSTRACT: OBJECTIVE  To establish a method for determination of the six residual organic solvents(methanol, ether, 

dichloromethane, ethyl acetate, 1,4-dioxane and N,N-dimethylformamide) in ambrisentan. METHODS  Gas chromatography 

with headspace sampling was applied in the study. Agilent DB-624 silica capillary column(30.0 m×0.53 mm, 3.00 µm) was used. 

The inlet temperature was 250  and the FID detector temperature was 250�  �. N

2

 was carrier gas at a column pressure of 2 psi. 

The initial temperature was kept at 50  for 10 min� , then the temperature was raised to 200  at the rate of 20�  ·min�

−1 
and 

subsequently sustained for 4 min. FID detector temperature was 300 . The vial temperature was 100�  , and the vial time was �

30 min. RESULTS  The linear correlation coefficients of this method for methanol, ether, dichloromethane, ethyl acetate, 

1,4-dioxane and N,N-dimethylformamide were 0.999 6, 0.999 2, 0.999 5, 0.999 3, 0.999 3 and 0.999 6, respectively. The RSDs of 

precision and repeatability were all <5.0%. The limits of detection were 0.36, 0.034, 0.51, 0.43, 0.45 and 5.27 µg·mL

−1
, 

respectively. The average recovery were >90%. The sample solution was stable in 24 h. CONCLUSION  The analytical method 
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