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GC¬�ôõäöd÷õäö� N-=6øùdøù�úû� 

 ������(TU^¹]�_X4`º[TU ¹] 318000) 

 �����  ��������	
������� N-����������������	  �� Agilent HP 

CAM ����� (30.0 m×0.25 mm!0.25 µm)"#$%&'( 230 �"FID)�*&'( 280 �" &+,-.&!70 �/0 3 min!123 40 ·min� −1�45.&6 180 �!/0 2 min"37�(8�!94( 2.0 mL·min
−1":;#$!#$�( 0.2 µL"3<(=>?@!3AB(CD!�	E
������� N-������������
�  N-����F��GCDHIJKLM!NOPQLR( 10.09~201.88 µg·mL

−1
(r=0.999 6)!10.08~201.60 µg·mL

−1
(r=0.999 5)�
�  S��TUOJK!VW5XYZ	![�\
������� N-������������	� ��������"N-����"��"
��"��� ������R917.101       ������B       �����1007-7693(2013)03-0319-03 

 

Determination of N-Methyl Piperazine and Piperazine in Ofloxacin and Norfloxacin by GC 

 

LI Jun, WANG Yingying(Zhejiang Taizhou Institute for Food and Drug Control, Taizhou 318000, China) 

 

ABSTRACT����OBJECTIVE  To establish a method for determination of N-methyl piperazine and piperazine in ofloxacin and 

norfloxacin. METHODS  The determination was carried out with Agilent HP CAM capillary column (30.0 m×0.25 mm, 

0.25 µm) and FID detector. The inlet temperature was 230  and the detector temperature was 280 . The column temperature � �
rose by program: the initial temperature was 70 , maintained f� or 3 min, raised to 180  with a rate of 40 ·min� � −1

, maintained 

for 2 min, The carries gas was nitrogen and the flow rate of carries gas was 2.0 mL·min
-1

, the direct injection was used and the 

injection volume was 0.2 µL. The dissolved medium used was water and the internal standard was pyridine. RESULTS  

N-methyl piperazine and piperazine could be separated from internal standard in chromatogram obtained from system suitability 

test. The calibration curves were linear in the range of 10.09−201.88 µg·mL
−1

(r=0.999 6) for N-methyl piperazine, 10.08−201.60 

µg·mL
−1

(r=0.999 5) for piperazine. CONCLUSION  The repeatability and recovery met requirements, it can be applied in 

determination of N-methyl piperazine and piperazine in ofloxacin and norfloxacin. 
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������������������������������������� !"#$�%&N-'(������)*%�+��,-�.�����/01!�#$23�%45����65����7��� [1]89:;<=>?@AB�%	 N-'(��C��DEF�GH�IJKLMN�OPFC��QR�STU�%	 N-'(��C��DEF�GHVWX�8YZ[S�%	 N-'(��C��DEF�\]^_`abWcdefgLhi�j[klmn�odepqrs�tu�v�w��5���C����	 N-'(��C��DEF�GH8 
1  ����� xy FIDGHz� Agilent 6890N_`ab{

(|=Q}~�� )&BP221S ����� (�=
Sartorius��)85���(��������������DC-0304H-1007005�DC-0304H-1007006�
DC-0304H-1007007)&����(�����������������201008007�201008008�
201008009)&N-'(��(Aladdin Chemistry Co. 
Ltd.����24443���K 98%)&����(���}��j���������20100726����99.0%)&� KWc�&�K���8 
2  ����	 
2.1  ab¡¢ ab£�Agilent CAM¤r¥¦\]^£(30.0 
m§0.25 mm�0.25 µm)&f¨©ª�K 230 ��W«f¨�W«¬K 10 1� &FIDGHz�GHzª�K 280 �&_K®_�«¯K 2.0 mL·min−1&
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£ª�°±²ª³´�70 �Mµ 3 min�¶·¸
40 ·min� −1�¯¹²ªº 180 ��Mµ 2 min&»¼f¨�f¨FK 0.2 µL8 
2.2  ½¾�¿y 
2.2.1  >À½¾�x¿   ÁÂÃÄ� wF�Å�½ÆÇÈÉ¿�Ê 1 mLË 0.25 mg�½¾8 
2.2.2  Ì�SÍOÎy¾�x¿   WÏÁÂÃÄ N-'(�������ÐwF�Å�½ÆÇÈÉ¿�Ê 1 mLË N-'(�����ÐÑ 0.50 mg�½¾8 
2.2.3  Ì�SÍO½¾�x¿  ÁÂFÄ�ÒÌ�SÍOÎy¾ 2 mL�Ó 10 mLFÔ	�ÁÂÅÕ>À½¾ 2 mL�Å�ÈÉºÖ��×Ø�Ù�Ê 1 mLË N-'(�����ÐÑ 100 µg�½¾8 
2.2.4  ÚjO½¾�¿y  ÁÂÃÄ5���Ñ
0.10 g�Ó 10 mLFÔ	�ÅÕÛj¾ 0.2 mL�ÜÁÂÅÕ>À½¾ 2 mL�Ý×¨OÞßR½Æ�Å�ÈÉºÖ��×Ø�Ùà8ÁÂÃÄ����Ñ 0.10 g�Ó 10 mLFÔ	�ÅÕÛj¾ 1 mL�ÜÁÂÅÕ>À½¾ 2 mL�Ý×¨OÞßR½Æ�Å�ÈÉºÖ��×Ø�Ùà8 
2.3  áâw�rj[ ãä2.2åæç�de¿yÌ�SÍO½¾CÚjO½¾�ãä2.1åæç�ab¡¢WÏf¨Wc�abè<è 18klabè	ÐéH%abê`ë
�Wì�íî��ï�ðWì�WÏK
5.38�20.12�ñòóôWÏK 123 763�230 974�
158 1258 
2.4  {zÁÂ�j[ ÁÂFÄä2.2.3åæç�Ì�SÍO½¾õK{zÁÂ�Hj½¾��öf¨ 5 ö�¸éH%ê÷øù>À%ê÷øú¬KûüSý�Sabáâ�ÁÂ�fgûü8klHà N-'(��ù��� RSDWÏK 1.8%�2.3%�mn{z�ÁÂ�î�	=�þ 2010��S_`abeáâw�r��ï8 
2.5  ���j[ ÁÂFÄSÍOÎy¾wF�����ÈÉÇãä2.1åæç�ab¡¢WÏf¨H��klã S/N=3Hà N-'(��ù����	G
��WÏK 0.40�0.73 µg·mL−1�`��G
ÚjO½¾	�FWÏK 0.04%�0.07%8 

 � 1  ����� 

A−��9:#B−.½�¾¿À9:#C−Á½�¾¿À9:#
1−ÂÃ#2−N-��ÄÅ#3−ÄÅ 

Fig 1  Gas chromatograms 

A−reference substance solution; B−ofloxacin sample solution; 

C−norfloxacin sample solution; 1−pyridine; 2−N-methyl piperazine; 

3−piperazine 

2.6  r�áûü ÁÂFÄÌ�SÍOÎy½¾ 0.2�0.4�1.0�
2.0�3.0�4.0 mL�WÏÓ 10 mLFÔ	�ÐÅ>À¾ 2 mL�WÏÅ�ÈÉºÖ��×Ø�Ù¿�`��Ì�SÍO½¾� 10%�20%�50%�100%�
150%�200%�rá�Hj½¾�ãä2.1åæçab¡¢WÏf¨H�8¸Hj½¾���K��À�éH%ê÷øù>Àê÷øú¬K��À�fgr���à� N-'(��ù�����d°WÏK�Y=0.014 4X−0.052 3� r=0.999 6&Y= 

0.011 2X−0.083 2�r=0.999 58mn N-'(��+
10.09~201.88 µg·mL

−1 >���+ 10.08~201.60 

µg·mL
−1>�ê÷ø¬ù����s�r�á8 

2.7  ��rj[ Ä5���(���DC-0304H-1007005)C����(���201008007)ÚjOÐ���WÏÁÂÃÄ 6��ÐÑ 0.10 g�WÓ 10 mLFÔ	�ãä2.2.4åæçdeÅÕÛ½¾wF�ÜWÏÅÕÌ�SÍOÎy¾ù>À¾Ð 2 mL�Þ¨OßR½Æ�Å�ÈÉºÖ��×Ø8ãä2.1åæçab¡¢f¨H����éH%ê÷øù>À%ê÷øú¬� RSD�N-'(��K 2.9%���K
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3.8%8 
2.8  ��¹j[ Ä5���(���DC-0304H-1007005)C����(���201008007)ÚjOÐ���WÏÁÂÃÄ 9��Ð 0.10 g�Ó 10 mLFÔ	�ãä2.2.4åæçdeÅÕÛ½¾wF�ÁÂÅÕ>À¾ 2 mL�ÜãÊ���Ð 3 ��WÏÅÕræç 20%rÀt½¾ 0.4 mL�100%rÀt½¾ 2.0 mL�
200%rÀt½¾ 4.0 mL�Þ¨OßR½Æ�Å�ÈÉºÖ��×Ø8ãä2.1åæçab¡¢f¨H��klHà+5���	 N-'(��C����í��¹WÏK 97.1%�94.0%�RSDWÏK 1.2%�2.0%&+����	 N-'(��C����í��¹WÏK 88.3%�85.7%�RSDWÏK
2.6%�4.3%���¹íî���8klmn�YdeS� N-'(��ù���H��� s�tur8 
2.9  ¨OH� Ä5��� (���DC-0304H-1007005�
DC-0304H-1007006�DC-0304H-1007007)C����(���201008007�201008008�201008009)Ð 3��ãä2.2åæçde¿yÌ�SÍO½¾CÚjO½¾�ãä2.1åæçab¡¢f¨H��kl<m 18 � 1  ��� N-	
������������(n=2) 

Tab 1  The determination results of N-methyl piperazine 

and piperazine in samples(n=2) &�1 �
 N-��ÄÅ/% ÄÅ/% 

DC-0304H-1007005 0.07 M4N 

DC-0304H-1007006 0.06 M4N 

.½�¾ 

DC-0304H-1007007 0.06 M4N 

201008007 M4N M4N 

201008008 M4N M4N 

Á½�¾ 

201008009 M4N M4N 

3  
� 
3.1  ab£�!" +Yde	�ab£�!"º���8?@[2]

#� HP-5ab£Wc�	� N-'(���$¸ê%&Àefg�F�de�tur'(ñ)8*+WÏj�L HP-FFAP�DB-624�HP-5 3,'-�\]^£�kl./ N-'(��C��+T 30ab£	í1�23��eà� s�ê�84 HP CAMab£p5Wc6$��%�78j[�N-'(��C��+ HP CAMab£�í9à� s�ê��:!� HP CAMab£8 
3.2  ½��!" 5���C����+�	�½Æ�	�4+;r½¾	<½�ð=½�í'9->½Æ5���C����87j[�5���C�����½¾í?@�r��;r� N-'(��ù��í<ù�AB4'<C��:+ÚjO�½¾	ÅÕDF�Û�EFÅL¨O�½Ær�->�GHL½¾��;r�ÞéH%���¹à�LI%8 
3.3  H�de�JK 

N-'(��ù���LMí %�N��OPf¨eWc�:!�»¼f¨e8Yde	f¨FK 0.2 µL��IKf¨FQ�ê�RSQ�9(à�Ts�ê�C %�£U�->#�L>Àe�F�VWLf¨FQXY��Ftur�Z[�IJ9(\s]S�%	 N-'(��ù��fg�FGH8 5���C����íK�!�#$�%�ode�JKõKð=�!�#$�%	 N-'(��C���GHIÚ^û8 
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