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Establishment of Bacterial Endotoxin Test Method for Milrinone Raw Material 
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ABSTRACT: OBJECTIVE  To establish bacterial endotoxin test method for milrinone raw material. METHODS  Milrinone 

was dissolved with dimethylsulfoxide and then diluted by water for bacterial endotoxin test. The experiment was carried out 

according to the bacterial endotoxin test method indexed in the appendix of Ch.P 2010 Vol ^. Tachypleus amebocyte lysate 

from two manufacturers were used to for interference test. RESULTS  According to the dose of clinical medication, the most 

suitable limit of bacterial endotoxin for milrinone was 13 EU·mg

−1
. Under this experimental condition, the maximum 

noninterference concentration for milrinone was 0.5 mg·mL

−1
. It was effective that bacterial endotoxin was tested by tachypleus 

amebocyte lysate with arbitrary sensitivity on the market. CONCLUSION  Bacterial endotoxin test can be used to control the 

quality of milrinone raw material.  

KEY WORDS: milrinone; bacterial endotoxin test; interference test  
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�Z��t(�������������)v��

��}(50~250 µL� ¡¢��\�£����)v

STUVWXY%¤(¥¦§¨¡)�����

�)E©Hª%«¬t}­® 250 ¯°± 2 hE 

���9o(a²³���´µ¶111001�°

·^¸�¶99.7%�¹º¶0.73%v´µ¶110902�

°·^¸�¶99.6%�¹º¶0.74%v́ µ¶110901�

°·^¸�¶99.6%�¹º¶0.81%)E 

»©�(¼�½¾�\�¿�����´µ¶

11122312�ÀÁÂ¶0.125 EU·mL

−1
v¥¦aÂÃ

�������´µ¶ 1209101�ÀÁÂ¶

0.125 EU·mL

−1
)vSTUVW�$ÄÅ^ (Æ°

^)(KLÇ^M^X�ÈÉÊ�2Ë¶100 EU·Ì

−1
�

´µ¶150601-201176)vSTUVWXY%¹(BET

¹�¼�½¾�\�¿�����́ µ¶11102021�

ÍÎ¶100 mL·Ï

−1
)v�ÐÑÒ(DMSO�LM��

\]©������´µ¶T20100323�ºÓÔ)E  

2  ����� 

2.1  Õ^Ö×qZ	ØÙ 

���Ú¹3ÛÜKÝÞßÖ�àÖ'

DMSOEáGHâ4ãä�å DMSOæÂçèé

5%êàë(STUVWì»©���íc1°

î$%Emïð��� DMSOÖ�ñòóôçè

� DMSO æÂ� 5%	Ö��®á©H�õ�

40 mg·mL

−1
	��� DMSO Ö�çè 20 ö÷

(DMSOæÂ� 5%)�øùÓúõû�20 mg·mL

−1

	��� DMSOÖ�çè 20ö÷(DMSOæÂ�

5%)�ü�Óúõû� 10 mg·mL

−1
	���

DMSOÖ�çè 20ö÷(DMSOæÂ� 5%)f�

­óýø	Ö��þà$�p©^Ö�%'��

©HE 

2.2  »©�ÀÁÂ��©H 

�KLMN 2010OP�Q��STUVWX

YZ(¼�½¾�\�¿�����¥¦aÂÃ

������ 2 ��		»©�ò
ÀÁÂ��

©H��â4à��2λ!­�
��0.25λ!��

�(�!­����2�ß��		»©�ÀÁÂ

���­Ú 0.5λ~2.0λU������à%'ST

UVWXY��gÄäÀÁÂ λ ��´»©�	

ÀÁÂEâ4�� 1E 

� 1  ���������	
� 

Tab. 1  Results of TAL sensitivity verification test 

¡¢C£o/EU·mL

−1
 

¤;¥RS 

¦§¨©o/ 

EU·mL

−1
 

0.25 0.125 0.06 0.03 

�ª78 

¨©o λ

c

/ 

EU·mL

−1
 

11122312 0.125 ++++  ++++  

+++−  − − − −  − −  0.074 

1209101 0.125 ++++  ++++  − − − −  − − − −  − −  0.125 

«W+ −¬E­®¯°±­®²³¬´µ¶�− −·¬E­®´¬E­®¸°±³¬D 

Note: + −gel forms and does not deform or slide when inversion; − −not to form gel or gel forms but deforms when inversion. 

2.3  DMSO (STUVWì»©���íc	°

îá©H 

� DMSO % BET ¹º���� DMSO æÂ

� 20%�10%�5%�2.5%�1.25%	çè���þ

��Ö��� NPCE �STUVW�$ÄÅ^ 1

Ì�! DMSO 1.0 mLÖ×÷��Z�" #��

Ö��º�% BET¹hicæÂ	 DMSOÖ�ç

è�$%óæÂ	Ö�K­¸� 2λ(0.25 EU·mL

−1
)

æÂ	STUVW��þ��Ö�� PPCE� 2

��		»©�º�ì # NPC � PPC ò
í

c��&��(�(NC)�
�(�(PC)E°î�m

'â4�ø�DMSOæÂÚ 5%g êàë(ST

UVWì»©���íc����°î$%�

DMSO æÂÚ 5%hg(êàë(íc1°î$

%Eâ4�� 2E 

2.4  á)*!ÄÅUVW	���DMSOÖ�	

STUVW°î©H 

�n+,Ø-�./Ú°î:W	01��

STUVW�$ÄÅ^ 1 Ì�!2���9o

10.1 mg(´µ¶111001)�3!2 DMSO 1.0 mLx

y 30 sÖ×÷�% BET¹çè� 0.5 mg·mL

−1
�3

º�% 5%	 DMSOÖ��çè���� 2λ�λ�

0.5λ�0.25λ	Ö���KLMN 2010OP�Q�

�4ERSTUVWXYZ[��Z°î©H5ò


©H�â4�� 3E6%¼�½¾�\�¿��

���¥¦aÂÃ�������7	ÀÁÂ­

� 0.125 EU·mL

−1
	»©�ò
©H�E

s

­Ú

0.5λ~2.0λ U8 E

t

/E

s

­Ú 0.5~2.0 9:���°î
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©Hâ4�ø�ÚFGH;<(�DMSO hxy

30 s (STUVW	=�1øù01��ê 5% 

DMSO Ö�(STUVW�»©�	��íc>

1°î$%E 
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� 

Tab. 2  Results of preliminary interference test for dimethylsulfoxide 

DMSO £o/% 

¤;¥RS G9 ¹º 

20 10 5 2.5 1.25 

NC PC 

NPC − −  − −  − −  − −  − −  − −  ++  

11122312 DMSO »¼ 

PPC − −  − −  ++  ++  ++  − −  ++  

NPC − −  − −  − −  − −  − −  − −  ++  

1209101 DMSO »¼ 

PPC − −  − −  ++  ++  ++  − −  ++  

«W+ −¬E­®¯°±­®²³¬´µ¶�− −·¬E­®´¬E­®¸°±³¬D 

Note: + −gel forms and does not deform or slide when inversion; − −not to form gel or gel forms but deforms when inversion. 

� 3  ������������� DMSO���
��	
� 

Tab. 3  Results of formal interference test for milrinone dimethylsulfoxide solution added standard endotoxin in advance 

½¾¡¢C£o/EU·mL

−1
 

¤;¥RS G9 

0.25 0.125 0.06 0.03 NC/NPC 

E

s

/EU·mL

−1
 

E

t

/EU·mL

−1
 

¿ÀÁ(RSW111001) ++++  ++++  ++++  − − − −  − −   0.062 

11122312 

BET Â ++++  ++++  

+++−  − − − −  − −  0.074  

¿ÀÁ(RSW111001) ++++  ++++  − − − −  − − − −  − −   0.125 

1209101 

BET Â ++++  ++++  − − − −  − − − −  − −  0.125  

«W+ −¬E­®¯°±­®²³¬´µ¶�− −·¬E­®´¬E­®¸°±³¬D 

Note: + −gel forms and does not deform or slide when inversion; − −not to form gel or gel forms but deforms when inversion. 

2.5  UVW��(L)	Ø�

[1]

 

IJ���_`�	?ø@¶AB_`�C

D� 25~75 µg·kg−1
�5~10 min E>A_�g÷

0.25~1.0 µg·kg−1
·min

−1
FGE%H+���ßxI

1.13 mg·kg

−1
EF^%JêUàë	+�p©^�

�(M)� 130 µg·kg−1
�IJ�� L=K/M�_`�

K=5 EU·kg

−1
·h

−1
��K M ��%KLMN�%J

ê	+�p©^����­MN�� 60 kgOP�

f���	UVW�� L=38.46 EU·mg

−1
EIJK

LMN 2010OP�QR\]M^_`�ab�X

YZc%de9f[��'M��&cQ(RST

U,SVW,B !MX=YZQ%M,[\]

�%M,��%M,�^�X)	ß����à&

å_ÎéOP�	 1/3~1/2�g`aab%MEF

^UVW��OP�	 1/3� 12.82 EU·mg

−1
�ª

g+,Ø���(L)� 13 EU·mg

−1
E 

2.6  p©^Ö�(STUVWì»©���íc

	°îá©H 

bcd����9o 10.1�5.1�2.5 mg(´µ¶

111001)�7! DMSO 1.0 mLxy 30 sÖ×÷�º

�% BET¹çè�% 1 mLK¸��� 0.5�0.25�

0.125 mg	Ö���þ��Ö��� NPCE �

STUVW�$ÄÅ^ 3 Ì�º�!2 #��

	 NPC Ö�ò
çè�$%óæÂ	���

DMSO Ö�K­¸� 2λ(0.25 EU·mL

−1
)æÂ	S

TUVW��þ��Ö�� PPCE� 2 ��		

»©�º�ì # NPC� PPCò
íc��&�

�(�(NC)�
�(�(PC)E°îá©Hâ4�

ø�Õ^æÂe0.5 mg·mL

−1
êàë(STUVW

ì»©���íc1°î$%�â4�� 4E

 

� 4  ���
���	
� 

Tab. 4  Results of preliminary interference test for milrinone 

:;9»¼£o/mg·mL

−1
 

¤;¥ 

RS 

G9 

RS 

¹º 

0.5 0.25 0.125 

NC PC 

NPC − −  − −  − −  − −  ++  

11122312 111001 

PPC ++  ++  ++  − −  ++  

NPC − −  − −  − −  − −  ++  

1209101 111001 

PPC ++  ++  ++  − −  ++  

«W+ −¬E­®¯°±­®²³¬´µ¶�− −·¬E­®´¬E­

®¸°±³¬D 

Note: + −gel forms and does not deform or slide when inversion; − −not 
to form gel or gel forms but deforms when inversion. 

2.7  p©^Ö�(STUVWì»©���íc

	°î©H 

bcd����9o 10.1 mg (´µ¶111001)�
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10.1 mg (´µ¶110902)�10.2 mg (´µ¶110901)�

º�! DMSO 1.0 mLxy 30 sÖ×÷�% BET

¹çè����æÂ� 0.5 mg·mL

−1
	Ö�

(DMSO æÂ� 5%)�IJKLMN 2010 OP�

Q��4ERSTUVWXYZ[��Zò
°î

©H�â4�ø�0.5 mg·mL

−1
	p©^Ö�(S

TUVWì»©�	��íc1°î$%Eâ4

�� 5E

� 5  ���
��	
� 

Tab. 5  Results of formal interference test for milrinone 

½¾¡¢C£o/EU·mL

−1
 

¤;¥RS G9 

0.25 0.125 0.06 0.03 NC/NPC 

E

S

/EU·mL

−1
 

E

t

/EU·mL

−1
 

¿ÀÁ(RSW111001) ++++  ++++  − − − −  − − − −  − −   0.125 

¿ÀÁ(RSW110902) ++++  ++++  − − − −  − − − −  − −   0.125 

¿ÀÁ(RSW110901) ++++  ++++  

+− − −  − − − −  − −   0.105 

11122312 

BET Â ++++  ++++  

++− −  − − − −  − −  0.088  

¿ÀÁ(RSW111001) ++++  ++++  − − − −  − − − −  − −   0.125 

¿ÀÁ(RSW110902) ++++  ++++  − − − −  − − − −  − −   0.125 

¿ÀÁ(RSW110901) ++++  ++++  − − − −  − − − −  − −   0.125 

1209101 

BET Â ++++  ++++  − − − −  − − − −  − −  0.125  

«W+ −¬E­®¯°±­®²³¬´µ¶�− −·¬E­®´¬E­®¸°±³¬D 

Note: + −gel forms and does not deform or slide when inversion; − −not to form gel or gel forms but deforms when inversion. 

2.8  N�ÄÅ<f 

����9o�% DMSO�� 10 mg·mL

−1
	

Ö��gZXY(KLMN 2010 OP�Q��

XIE)�% 1 mg���K¸UVW	�c<13 EU(p

_`%)E 

2.9  Õ^STUVWXY 

IJR2.7[5(â4�� # 3 ´Õ^�º

�% 2�ß��	ÀÁÂ� 0.125 EU·mL

−1
	»©

��F©H<f	ÄÅ�KLMN 2010OP�Q

��4ERSTUVWXYZ[���Â©H(Õ

^ò
STUVWXY�3´Õ^	STUVWX

Y­��<f	N�ÄÅ��Eâ4�� 6E 

� 6  ��������� 
� 

Tab. 6  Results of bacterial endotoxin test for milrinone 

¤;¥RS G9RS NPC PPC PC NC 

111001 − −  ++  ++  − −  

110902 − −  ++  ++  − −  11122312 

110901 − −  ++  ++  − −  

111001 − −  ++  ++  − −  

110902 − −  ++  ++  − −  1209101 

110901 − −  ++  ++  − −  

«W+ −¬E­®¯°±­®²³¬´µ¶�− −·¬E­®´¬E­

®¸°±³¬D 

Note: + −gel forms and does not deform or slide when inversion; − −not 
to form gel or gel forms but deforms when inversion. 

3  �� 

�����	STUVWXYàghIij

Õ^ pH �ékK�÷ò


[5]

�l���9oßÖ

'¹�:þmn�&	Öo�FGH	jpEI

JÖ×�mYâ4�6% DMSO $�ÖoÖ×Õ

^�3%STUVWXY%¹òóôçè÷qð

­óýø	p©^Ö�E©Hâ4aG�DMSO

hxy 30 s (STUVW	=�1øù01��

ê 0.5 mg·mL

−1
	��� DMSO Ö�(DMSO æÂ

� 5%)(STUVWì 2 ��	»©�	��í

c­1°î$%E 

9oM	STUVWXYcmï¹º�¸�	

:W��ÚUVW��&�ê���^8	9oM

ìr��	UVW��sFót	uvEIJKL

MN 2010 OP�Q��4ERSTUVWXYZ[

���wxMR\]M^_`�ab�XYZc

%de9f[gh���	yzG{c%|}�

Ø����	STUVWXY��� 13 EU·mg

−1
E

���_`�L	M^ÄÅ WS

1

-(X-101)-2006Z

�~����_`�L	Ç^M^��!��Ä

Å YBH04302011 	STUVWXY��­�

66.7 EU·mg

−1
���'OP� 38.46 EU·mg

−1
�õ


L	M^ÄÅ��ß�g`ayz%Mab��

�ò
��EF^�'=YZQ%M���R\

]M^_`�ab�XYZc%de9f[	�

���������	STUVWXY��ìr

9oMót���� 13 EU·mg

−1
E 

����»©� λ h�Ú 0.03~0.5 EU·mL

−1
�

IJ��MVD=C�L/λ�fFGHKg 10 mg·mL

−1

�9�OP����(c	+��2çèö�º
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�� 260�520�1 040�2 080�4 160 öE°î©

Hâ4�ø�ÚFGH;<(����(STU

VWX�	+�ß°îæÂ� 0.5 mg·mL

−1
��à

������ÀÁÂ	»©�(F^ò
STU

VWXYEF©H<f	N�ÄÅà%'���

	STUVWXY���9oN�E 
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HPLC ­®âãäWåC��æçè���Nâ��NâÐºéêÐ

*»¼ 

 

 
 

���(ÃYÄ=9�9��d)bc ÃY 324000) 

 

�����  �� HPLC������	
��
����������������������  Eclipse XDB-C

18

���(4.6 mm�250 mm 5 µm) !"#$%&(A)-1%'()*+(B) ,-./ !0$0.8 mL·min

−1
12�34$295 nm1

�5$30 ��	
  
����6789: 1.27~124.70 µg r=0.999 9 ;<=>?: 98.3%(RSD=1.1%)1���67

89: 8.07~538.20 µg r=1.000 0 <@;<=>?: 98.0%(RSD=1.2%)1���6789: 1.12~111.60 µg r=1.000 0 

;<=>?: 98.5%(RSD=0.9%)1���6789: 1.06~106.40 µg r=1.000 0 ;<=>?: 99.0%(RSD=1.4%)�	

�  ABCDE�FG HI7J KL7M N�OPQ�R�SP� 

�
������	
�1MT+#��C1
����1���1���1���1���� 

������R917.101       ������B       �����1007-7693(2014)09-1114-04 

DOI: 10.13748/j.cnki.issn1007-7693.2014.09.021 

 

Determination of Scopoletin, Baicalin, Baicalein and Farrerol in Qinbaohong Zhike Capsule by HPLC 

 

SHU Jinfu(Quzhou Institute for Food and Drug Control, Quzhou 324000, China) 

 

ABSTRACT: OBJECTIVE  To establish a method for determining the content of scopoletin, baicalin, baicalein and farrerol in 

Qinbaohong Zhike capsule. METHODS  An Eclipse XDB-C

18

 column (4.6 mm×250 mm, 5 µm)  was  used with  methanol 

(A)-1% acetic acid (B) as the mobile phase at the flow rate of 0.8 mL·min

−1
, and the UV-detection wavelength was set at 295 nm 

with the column temperature of 30 �. RESULTS  Scopoletin showed a good linear relationship at the range of 1.27−124.70 µg 
(r=0.999 9), the average recovery was 98.3% with RSD of 1.1%. Baicalin showed a good linear relationship at the range of 

8.07−538.20 µg(r=1.000 0), the average recovery was 98.0% with RSD of 1.2%. Baicalein showed a good linear relationship at 

the range of 1.12−111.60 µg(r=1.000 0), the average recovery was 98.5% with RSD of 0.9%. Farrerol showed a good linear 

relationship at the range of 1.06−106.40 µg(r=1.000 0), the average recovery was 99.0% with RSD of 1.4%. CONCLUSION  

This method is simple, accurate and reproducible. It can be reliable for the quality control of Qinbaohong Zhike Capsule. 

KEY WORDS: Qinbaohong Zhike capsule; HPLC; scopoletin; baicalin; baicalein; farrerol; content determination 
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