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ABSTRACT: OBJECTIVE  To compare two methods for the determination of tulobuterol. METHODS  Non-aqueous 

titration method was performed with acetic acid and acetic anhydride(7�3) as the solvent and crystal violet as indicator. The 

tulobuterol solution was titrated with 0.1 mol·L

−1 
perchloric acid solution. The end point was decided by potentiometric method 

and indicator method. The HPLC method was performed on a C

18 

column(250 mm×4.6 mm, 5 µm) with mobile phase of 

acetonitrile-5 mmol·L

−1
 phosphate buffer at flow-rate of 1 mL·min

−1
. The detection was conducted at 215 nm. RESULTS  

There was no significant difference in accuracy between the results of HPLC and the nonaqueous titration method. 

CONCLUSION  The results indicated that the two methods were simple, accurate and reproducible, and they both can be used 

to determine the content of tulobuterol. 
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2.1  ���c� 

2.1.1  nê�ë§D�
Pì�ëc  íî�ä

å� (ï��A³ð�1 g �ñåò 5.22 mL) 

800 mL�ñó 70%~72%nê� 8.5 mL�ôõ�t

ö÷øùù�ñåò 24 mL�úñúô�ñûüý

þô­õ���=ñî�äå��A� 1 000 mL�

ôõ��� 24 h���= 
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¬Ú����
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Fig. 1  Potentiometric titration curve of tulobuterol 

A−potentiometric titration curve of tulobuterol; B−Second derivative 
potentiometric titration curve of tulobuterol. 
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2.1.3.1  �?�èà  í����&Ì(ÐÑÒ25)

� 0.18 g�6Ù�º»�c�ï&Ì�c@ø��

�c�A�³ð�A?�A� 100.0%�RSD �

0.04%= 
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� 0.18 g�6Ù�º»�c�ï&Ì�c@ø��

�c�A�=>CèÌD�ö÷�� 0�1�2�3�
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�ADE=������tj^_F


�A�­4� 100.1%�RSD� 0.30%�GHCè

ÌD�tö÷ø 6 hBc= 
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0.144�0.180�0.216 gu 3Ù�º»�c�ï&Ì

�c@ø���c�A�³ðL¤x¤n 3 Me

fIKJ(n=3)?K� 99.9%�100.0%�99.7%ÃRSD

?K� 0.12%�0.06%�0.12%�³ð�­IKJ
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2.2.1.1  CèÌD�  í����&Ì� 10 mg�

º»�c�� 100 mLA�x�ñÚÛcP�!�

CèÌQì��- 4 �äRaS=º»AíCè
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 50 mL
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1 000 mL��[�^_ pH 
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�Y÷� 35 ��Î�a8�
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�
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Fig. 2  HPLC chromatograms 

A−degradation of products in 1 mo1·L

−1 
HCl solution; B−degradation of products in 1 mo1·L

−1
 NaOH solution; C−degradation of products under high 

temperature; D−degradation of products at high humidity; E−degradation of products under strong light; F−degradation of products in 3% H

2

O

2

 solution; 

1−tulobuterol. 

2.2.3.2  7��V=>  ?Kº»Aí����

��&ËÌQì� 0.5�2.5�5.0�7.5�10.0 mL�

� 50 mL A�x�VÚÛ]R
�f�ôõ=P

�ef�� 1�5�10�15�20 µg·mL

−1
V�&Ë

ÌD�=º»Jíu&ËÌD� 20 µL��ó�>

� ¾�./}�2�V}�2(A)���ë�e

f(C)���ë897�I���I����Ò

A=37.91C−2.03�r=0.999 9=GH����eft

1~20 µg·mL

−1
��k�
7��V= 

2.2.3.3  Î�À2cAÀ  íef� 0.5 µg·mL

−1

&ËÌD���ÚÛ��]R�ï��© 3�1 �

�LÎ�À�ï��© 10�1 �cAÀ���c=

����Î�À� 8 ng·mL

−1
�cAÀ� 25 ng·mL

−1
= 

2.2.3.4  ¾¿º»fèà  í&ËÌD�����

c 5 ����}�2
 RSD � 0.3%�GH}��


¾¿º»fk�= 

2.2.3.5  �?�èà  í^�Ð&Ì(ÐÑÒ25)�

6 Ù�ï�2.2.1.1�@ø��PìCèÌD���

c�ï�ë�³ð�����A����­�A

� 99.7%�RSD � 0.4%�GH���?�k�= 

2.2.3.6  Bc�èà  í�2.2.3.5�@øCèÌD

��?Ktö÷ø�� 0�6�12�24�36 2 48 h

ü���c�³ð����}�2 RSD � 0.4%�

CèÌD�t 48 h �Bc= 

2.2.3.7  IKJèà  º»�í���A(99.7%)


������L(ÐÑÒ25)9 Ù��Ù 25 mg�

�- 100 mL A�x�?Kº»ñó������

&ËÌ�A�ï�2.2.1.1�@ø��PìCèÌD

�����c�³ðL¤x¤n 3 MefIKJ(n=3)

?K� 99.6%�99.6%�99.4%ÃRSD ?K� 0.15%�

0.10%�0.15%�³ð�­IKJ� 99.5%= 

2.2.4  &Ì�A�c  ?K�íj^ÐÑ
��

��&Ì�ï�2.2.1�@ø��PìCèÌD�

2&ËÌD��ï�2.2.2�@ø� TU�íC

èÌD��&ËÌD�u 20 µL��ó�>� 

¾�./}�2�ï�ë�³ðCèÌx���

��A�ª«�G 1=" t ÎàGH HPLC ���

�c��A�cª«��îW³½��(Pe0.208)= 

� 1  ������(n=3) 

Tab. 1  Results of sample determination(n=3) 

NO/% 

PQRS 

TU:;V  HPLC 

25 100.0 100.0 100.1  99.7 99.3 100.1 

26  99.8  99.9 100.4  99.8 99.6  99.9 

27  99.9  99.8 100.1  99.6 99.9  99.8 

3  �� 

}ßà=>�ÚÛ-�¤ÜÝ-�2ÜÝ-[�

¬��ù\��É�Z�>VW=ßàGH��

ÚÛ-�VW_}�j�|�]LÃ��ÜÝ-�V

W�t�>xñó�A
Ú� [�_�}�2

�]­�Ï¡¢�£�7¤¥¦�Ã��ÜÝ-[

�¬��ù\�VW_�}�2�]+�=§&

ÜÝ-[�¬��ù\��V�=>�j^�@"

f2 pH 4&~L� 9�
¨��ª«²��@

"f&ª«�î²©¨��ªñZ�>
�fU

V¡¢~L� 9��£8��ªñ�f«¬�

�7­ø¤¥���a®� Y���[�¬�

�ef� 5 mmol·L

−1
�[�
Ac� 0.05%�pH

4� 2.4= 
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����?@ª¯x°�±²³�²,t��

��D-��D�xt�ª"�U�"��c=

�íµ3�c�´¨c�c#$���%�
D

E_�µ¶tµ3·D$���%�DEH²�

ÏVUV¸¹�����´89�c=��äå

�2åòºiD��`»ª¼�c·½���?

f4� 0.05 mL 
 10 mL ¾��c��a¿��

c
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(2.1 mm�100 mm�3.5 µm)� !�"�#-$(80�20�% 0.1%&�)'()*�(+' 0.30 mL·min

−1
�,�

-./0123�401�5�6789�(MRM):;�5<=9���>�?@A�0178@B' m/z372.3→315.9(�

�
�)C m/z 267.2→145.0(DE�F
�)��	  �	
��
��GHIJ' 0.5~1 000 ng·mL

−1
(r=0.995 2)��?K

L' 0.5 ng·mL

−1
MNDONP RSDQ<15%M RO
OS 3 T�����UVW@B'(80.6±1.6)%�(83.2±3.1)%C(87.5±4.5)%�

�
  X��Y+OZ[O\]�^_H`�abHc�d�>��	
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�������e8�>��
���
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Determination of Arotinolol Concentration in Human Plasma by LC-MS/MS 
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*

(Department of Pharmacy, Zhejiang Hospital, 

Hangzhou 310013, China)  

 

ABSTRACT: OBJECTIVE  To develop a LC-MS/MS method for determination of arotinolol concentration in human-plasma. 

METHODS  The plasma samples were processed with ethyl acetate extraction and separated on ZORBAX Extend C

18

 column 

(2.1 mm×100 mm, 3.5 µm) and eluted with acetonitrile-water (80�20, containing 0.1% formic acid). Detection of the analyte 

was achieved using positive ion electrospray ionization (ESI) in the multiple reaction monitoring (MRM) mode. The MS/MS ion 

transitions monitored were m/z 372.3→m/z 315.9 and m/z 267.2→m/z 145.0 for arotinolol and internal standard, respectively. 
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