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Study on LC-MS Method for Detection of 16 Kinds of Adrenal Cortical Hormone Illegally Added in 

Chinese Medicinal Lotions 

 

PAN Jun(Binzhou Institute for Drug Control, Binzhou 256618, China) 

 

ABSTRACT: OBJECTIVE  To establish a specialized detecting method for the adrenal cortical hormone added illegally in 

Chinese medicinal lotion. METHODS  Used LC-MS/MS to simultaneous detect 16 components added illegally in Chinese 

medicinal lotion. Though qualitative and quantitative analysis, validated a methodology. RESULTS  Each of the 16 chemical 

components separated in chromatographic column, at the same time, used the two grade mass spectrum for qualitative and the 

peak area of multiple reaction monitoring mode for quantitative calculation, it’s recovery and linear relationship met the demand 

of screening. CONCLUSION  This method is simple and accurate to detect chemical components of the adrenal cortical 

hormone added illegally in Chinese medicinal lotion. 

KEY WORDS: Chinese medicinal lotion; adrenal cortical hormone; LC-MS 

 

                              

�����HI������	
    Tel: 15725088083    E-mail: panjun2003@sina.com  

��������	
��
������

������������� �!"��#$

%&'()*�+,-.

[1]

/�������
0

���123456�78�79:*;</=

>?@02AB
�CD�?@02AE�FG

%-H8�IJ?KLMNO�5</PA�I



 

�1392�      Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11                    

�������� 2014	 11
� 31�� 11


 

J-H8%�FG�Q<AR�S2TUVW�

E	XYZS2�[\?]^_`?abDc/

�������
0�Dd��ef�78;

<�ghijk�Ll�mno(p;</Eq

rst�uvm�bv2A��ef�wx�J

y�z{|}~M	XE?@02A?����

�����
0���E0��e�?���e/

����������������#$���

�5

[2]

����0��<��}~�D�����

�5

[3]

�'�v<���������@��

[4]

/ 

���� 16BQc�h <¡¢£����

������¤¥¦§�¨©hª«¬­ 16B�

������
¢£����wx®¯_£/°

<±²³´-µ¶·¸¹�´º<»¼�½¬­@

¾¤¥¿À�¿Á¾Â�ÃÄÅÆ�ÇÈÀÉ�

Ê<¡��ËT;ÌÍ�ÎÏ��?0PA¤¥

®¯/ 

1  ����� 

SHIMADZU LC-MS/MS 8030±²³´-µ¶

·¸¹�´º<Ð(ESIÑÒÓ)/ÔÕP±(Ö×t

Ø0rÙÚ�ÛÜÝ�Þßà100 mL�áâà

131008)ãäå(æç TEDIA ÜÝ�³´è�áâà

1203366)ã¶é�(ê2)ãëì(íîÎïð�T�

ÛÜÝ�¾Âè�áâà121001)ã�ñ�òóê

¡?çô�0�¬¿¦§õ�öÁà100%�áâ

ck 1/ 
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Tab. 1  The adrenal cortical hormone drugs usually added 

illegally 

JK L M NK OPQ CAS K 

1 RSTU 0129-9702 C

22

H

29

FO 50-02-2 

2 VWRSTU 100122-200805 C

24

H

31

FO

6

 1177-87-3 

3 XYU 101128-201001 C

21

H

28

O

5

 53-06-5 

4 ZOXYU 100152-200206 C

21

H

30

O

5

 50-23-7 

5 VWXYU 0123-9302 C

23

H

30

O

6

 50-04-4 

6 VWZOXYU 100013-0106 C

23

H

32

O

6

 50-03-3 

7 VW[ZXYU 009-8702 C

23

H

31

FO

6

 514-36-3 

8 \]U 100199-199401 C

21

H

26

O

5

 53-03-2 

9 VW\]U 012-9204 C

23

H

28

O

6

 125-10-0 

10 \]U^ 0153-9302 C

21

H

28

O

5

 50-24-8 

11 VW\]U^ 100124-200303 C

23

H

30

O

6

 52-21-1 

12 VW[_U 10010-0206 C

26

H

32

F

2

O

7

 356-12-7 

13 `aTU 10118-9502 C

22

H

29

FO

5

 378-44-9 

14 bcd^ 100333-200201 C

21

H

27

FO

6

 124-94-7 

15 bcef 100055-201103 C

24

H

31

FO

6

 76-25-5 

16 VWbcef 100125-200404 C

26

H

33

FO

7

 3870-07-3 

2  ����	 

2.1  ¾Â÷ø 

2.1.1  ±²³´÷ø   ³´ùà SHIMADZU 

Shimpack VP-ODS(150 mmú2.0 mm�5 µm)ãû

ü²bäå(A)-0.1%ëì(B)�ýÅPþ�0 min�

25.0%A�40 min�40.0%Aã�¥«�b 10.0 minã

ûxb 0.4 mL·min

−1
ãù���Åb 40.0 �ã¤

�Áb 2.0 µL/ 

2.1.2  �´÷ø  ��	ÑÒÓ(ESI)��	
�

� 1.5 mmãÑÒÓ
���à4.5 kVã	��à

�� 3.0 L·min

−1
ã���à�� 12.0 L·min

−1
ã�

��à��(99.999%)ãþ�Ao�Åà250 �ã

�����Åà400 �ã����àD�5�­�

��ÑÒ��ã !«�à50.0 msã¾Â«�à

40 minãMRM"dck 2/16 B�������


¢£��0��#�ÑÒ�´$c$ 1�%ÑÒ

û$c$ 2/ 

� 2  
��
������ MRM��� 

Tab. 2  The MRM argument list of adrenal cortical hormone 

drugs 

L M 

ghi- 

jkl/ 

m/z 

mni- 

jkl/ 

m/z 

Q1 

op/V 

qrs 

op/V 

Q3 

op/V 

RSTU 393.20 373.10

*

 −30 −11 −18 
  355.10 −30 −13 −25 
VWRSTU 435.20 415.15

*

 −24 −10 −21 
  397.15 −24 −13 −20 
XYU 361.20 163.05

*

 −19 −27 −17 
  121.05 −19 −37 −24 
ZOXYU 363.20 121.10

*

 −20 −25 −24 
  327.10 −20 −17 −23 
VWXYU 403.20 163.05

*

 −21 −28 −17 
  343.10 −21 −22 −25 
VWZOXYU 405.20 309.10

*

 −23 −18 −22 
  327.05 −23 −19 −23 
VW[ZXYU 423.20 239.10

*

 −13 −29 −16 
  143.15 −13 −43 −15 
\]U 359.20 341.00

*

 −30 −13 −25 
  147.05 −30 −27 −30 
VW\]U 401.20 295.00

*

 −30 −16 −21 
  313.10 −30 −14 −22 
\]U^ 361.20 343.05

*

 −30 −12 −24 
  147.05 −30 −22 −15 
VW\]U^ 403.20 385.15

*

 −30 −11 −28 
  147.05 −30 −26 −30 
VW[_U 495.15 121.20

*

 −15 −34 −24 
  337.00 −15 −21 −16 
`aTU 393.20 373.10

*

 −30 −9 −18 
  355.10 −30 −12 −26 
bcd^ 395.20 375.10

*

 −30 −11 −19 
 

 357.05 −30 −16 −17 
bcef 435.20 415.15

*

 −30 −11 −21 
  397.10 −30 −17 −29 
VWbcef 477.20 457.10

*

 −30 −11 −23 
  339.10 −30 −16 −24 

t?

*

uv2i-0 

Note: 

* 

was quantification ions. 
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Fig. 1  The product ion mass spectrum of adrenal cortical hormone drugs 

2.2  ��2& 

2.2.1  �ñ��±�2&  ¾'( 16B����

����ñ��<äå-�-ëì(30)70)0.1)�

*�+,-.ö�ñ�/b 10 mg·L

−1
��±;�

ñ��±/ 

2.2.2  01��±�2&  (1� 5 mL��äå-

�-ëì(30)70)0.1)�*+¿2. 50 mL�j3�

43±;b01��±/ 

2.3  _£5�6 

2.3.1  ÇÈÀ1�   7<ÔÕP±;b8À�

��9[2.2.2`:m01��±�2&_£�¾

'2&8À��;ö� 16B���<À��01

��±/9[2.1`:m÷ø¤¥���=><À

��ò¬}?@@¾�8À��A�B/ 

2.3.2  ÐCD+Å1�  ¾'( 16B�ñ��±

E4¤� 5 F�16 B@¾� MRM ³´G�GH

I RSD ò<2%�J!«� RSD ò<0.4%�=>k

eD+Å�K�LM¾ÂNO�=>ck 3/ 

2.3.3  PQR1�  E8À��?�� 16B��

������ñ�����Sb 0.1�0.5�1 g·L

−1
�

<�_£S¥­¿ 5 F/16 B@¾SòPQRE

69%~101%�RSD ò<5%�ke�_£TUÅ V

LMwx®¯�WN�=>ck 3/ 

� 3  ��� !"#$% 

Tab. 3  Precision experiment and average recovery test 

wxyz{ 

JK 

|}~ RSD/% ���� RSD/% 

:;789/% 

1 0.6 0.2 100.5 

2 1.3 0.2 82.3 

3 0.4 0.3 99.1 

4 0.4 0.3 95.6 

5 0.8 0.2 79.3 

6 0.6 0.2 69.9 

7 0.6 0.2 81.6 

8 0.4 0.3 96.9 

9 0.8 0.2 78.1 

10 0.4 0.3 99.1 

11 0.6 0.2 85.6 

12 1.2 0.1 81.0 

13 0.5 0.2 70.8 

14 0.2 0.3 99.5 

15 0.6 0.2 98.9 

16 1.2 0.2 90.6 

2.3.4  XÀ-.YZ  ¾'(�ñ��± 1�2�4�

8�10 µL�¤����¾Â÷ø9[2.1`:m"

d­¿�[¤�Á(µL)b\]@(X)��ñ�GH

II¾^b_]@(Y)¤¥XÀP`�²-.d r
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òa0.99(n=5)�ke 16 B�������
0�

E 1~10 µLbXÀ-.LM®¯WO/ 

2.3.5  ¬­Û  9cde(S/N)b 3fg�16 B�

������
¢£���¬­Ûò<0.3 mg·L

−1
ã

9cde(S/N)b 10 fg�16 B�������


¢£���¿ÁÛò<1 mg·L

−1
/ 

3  
� 

Eûü²�7h�����?������

��� 8 Bbi�j&��Eûü²?�kp(

À�lìhmÆÑÒ�yR�ª«n�s¡i


���o¿/�äìep�ëì�¾ÒÁpq�

ìÀpÉ�r�s¡���ÑÒ�%�´�*Â/

	stum�v<äåeëv�ÑÒ�yRÆ�

�wäå�xÅpy�r�s¡zq±{�|@�

Z[���7häå;�l²�0.1%ëì;�²

�ûü²}@/v<ýÅPþ÷øhv½­}¾

�pK�¾Ñy>�c$ 2/ 
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Fig. 2  TIC of standard solution of adrenal cortical hormones 

�~ÑÒ���7h��j1�(~~ÑÒ

��ÃÄÅpyw�´$Zm0�c�Ápq�

�s¡½¬­���¿À�����°<�ÑÒ

����/ 

¢£���50�NJ6��yÀ��v�

����ÅlL0���y�Å������5

����Å�QpÆ��½¾ÂÐC¬}

[5]

/Y�

L�������
0����<���IJ�

ÅDb 0.01%~0.25%

[6]

������E�ñ��±

�Å�7h�°<M 10 mg·L

−1
/ 

EPQR1�?���PQR�y�h �

�� 2 �/	��¡?02A@¾���E�j

ESI Ó¤¥ÑÒ�j�?2�#&epef��

�y5/�����N
�wx®¯�bMmÆ

®¯yR��01�������VW���è

����j�/�EPQR��?��ñ��k

?02A ��¡��y5�ÑÒÓ�ÑÒ�y

R#&~H�����PQR�y/¡��¾�

�������i�j&�E�±?o¿À�

K�(&M�*/ 
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