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Determination of Residual Organic Solvents in Rocuronium Bromide by Capillary Gas Chromatography 
with Headspace Sampling  
 
SONG Gengshen, JIANG Jianguo, ZHANG Xiru(Hebei Institute for Drug Control, Shijiazhuang 050011,China) 

 
ABSTRACT: OBJECTIVE  To establish a headspace GC method for the determination of residual organic solvents-methanol, 
pentane, ethyl ether, acetone, acetonitrile, dichloromethane, ethyl acetate and isobutyl acetate in rocuronium bromide. METHODS  
The residual organic solvents were separated on DB-624 capillary column using temperature programming. FID was used as detector 
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with a temperature of 250 �. The inlet temperature was 150 ,�  and water as the solvent. RESULTS  The linear ranges of methanol, 

pentane, ethyl ether, acetone, acetonitrile, dichloromethane, ethyl acetate and isobutyl acetate were respectively 0.06-3.00 (r=0.999 9)�

0.01-2.0(r=0.999 9)�0.01-2.0 (r=0.999 8)�0.01-2.0 (r=0.999 9 )�0.008 2-0.410 0 (r=0.999 8)�0.012-0.600(r=0.999 8)�0.01-2.0 

(r=0.999 9)�0.01-2.0mg·mL−1 (r=0.999 9). The average recoveries were ranged from 97.1% to 99.6% with RSD ranged from 1.1% 

to 2.2%. The detection limits were 0.15-6.44 µg·mL−1. The residual levels for the eight organic solvents in 3 batches samples were 
all up to the standard stipulated in Ch.P(2005). CONCLUSION  The method is simple, accurate, sensitive and reproducible. It can 
be used for the determination of the residual organic solvents in rocuronium bromide. 
KEY WORDS: rocuronium bromide; headspace capillary gas chromatography; residual organic solvents  
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2.1  deª« 

de¬�DB-624 ­�%¬(60 m×530 µm×3 

µm)�¬®�70 �¯° 8.5 min�g 15 ·min� −1
.±

²³´ 120 ��¯° 6 min¢FID�o���o�®

zi 250 �¢µ¶���µ¶· 1�1���¸®z

150 �¢¹$iº$�¶± 3.0 mL·min−1
¢bc���

�»®z 90 ���»n¼i 30 min�bc½¾¿

n¼i 0.2 min���n¼i 1 min�`ÀÁÂÃ 1 

mL�`ÀÁ®z 100 ��ÄÅÆ®z 110 �( 

2.2  -Ç.ÈÉ 

2.2.1  ÊË�ÌÉÇ  xyÍÎ@A 300 mg�BC

D 500 mg�EF 500 mg�GH 500 mg�EI 41 mg�

JK@D 60 mg�ELEM 500 mg�ELNOM 500 

mg�Ïm� 100 mLÀ½>�¾ 50%. N,N-J@£

@¤¥-Ç 50 mL�-j�Ð�hÑÒ´Óz�Ô

Õ�Ö×( 

2.2.2  ÊË�-Ç   xyÀÎÊË�ÌÉÇ 10 

mL�Ï 100 mLÀ½>��hÑÒ´Óz�ÔÕ�

uiÊË�-Ç(xyÀÎÊË�-Ç 5 mL�Ï

20 mLbc��½>�yØ�ÔÕ�Ö×( 
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Fig 1  Gas chromatograms of reference substances solution(A) 
and sample solution(B) 
1�methanol� 2�pentane� 3�ethyl ether� 4�acetone� 5�acetonitrile�

6�dichloromethane�7�ethyl acetate�8�isobutyl acetate 
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Tab 1  Linear ranges of the organic solvents(n=6) 

��� ���� ����/mg·mL−1 r 

�� A=814.99C�0.04 0.06~3.00 0.999 9 

��� A=13 782.05C�27.72 0.01~2.0 0.999 9 

�	 A=20 376.19C�0.03 0.01~2.0 0.999 8 


� A=4 294.97C�0.13 0.01~2.0 0.999 9 

�� A=2 226.71C�1.11 0.008 2~0.410 0 0.999 8 


��� A=4 918.12C�1.11 0.012~0.600 0.999 8 

���� A=6 195.78C�0.19 0.01~2.0 0.999 9 

����� A=25 600.12C�0.16 0.01~2.0 0.999 9 
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Determination of Calculus Bovis Artifactus in Compound Paracetamol and Amantadine Hydrochloride 
Granules by HPLC 
 
YU Ruhai, MA Yueying(Datong, Shanxi Provincial, Institute for Drug Control, Datong 037006, China) 
 
ABSTRACT: OBJECTIVE  To establish an HPLC method for calculus bovis artifactus of compound paracetamol and�
amantadine hydrochloride granules.� METHODS  To establish a determination method of bilirubin in calculus bovis artifactus by 

HPLC, SHIMADZU-C18 column(4.6 mm × 250 mm�5 µm) was used, the mobile phase consisted of methanol-chloroform-1% 

phosphoric acid solution (80�14�6), the detection wavelength was 449 nm and the flow rate was l.0 mL·min−1. RESULTS  

Bilirubin showed a good linear relationship at the range of 2.50-17.5 µg·mL−1(r=0.999 7). The average recovery of assay was 

l.6%(n=9). CONCLUSION  This mehod is accurate and fast, and can be used for the quality control of these granules� 

KEY WORDS�compound paracetamol and amantadine hydrochloride granules; calculus bovis artifactus; HPLC 
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