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ABSTRACT: OBJECTIVE  To establish a method for determinaion of two costuslactone in Muxiang Shunqi pills by 

quantitative analysis of multi-components by single marker(QAMS) for more perfect quality. METHODS  Taking  

costunolide, as reference, a relative correction factor(RCF) of dehydrocostuslactone was established. Then the RCF was used to 

calculate the contents of the dehydrocostuslacton. In this way, the calculated value was compared with the external standard 

method. RESULTS  No significant differences were found in the quantitative analysis results of dehydrocostuslacton between 

external standard method and QAMS method. CONCLUSION  The described method is reliable, accurate, and can be used to 

control the quality of costuslactone of Muxiang Shunqi pills. 

KEY WORDS: Muxiang Shunqi pills; costuslactone; QAMS; HPLC 
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� 10 ������������������ 

!�"���#$��"���%# 2&'()�

%*��+'(�,-��'(.�/�0 2010

12

[1]

�3��456789�:;<=>"45�

?@ABC�DEF6GH�IJKLMANOP

��+'(:'9�Q!RS6TUVWXY,-

��'(PZ567[W�\]RS6TUV[W

^_`a9Wb�cd�eOfghi. 

1  ����� 

Agilent 1200 jEGkMlmn(o/ Agilent

pq)rst LC-2010A EGkMlmn(uIs

t)rUltimate XB-C

18

v(4.6 mmw250 mm�5 µm)r

Hyperclone C

18

v (4.6 mmw250 mm� 5 µm)r

Agilent Tc-C

18

v(4.6 mmw250mm�5 µm)rWaters 

sunfire C

18

v(4.6 mmw250 mm�5 µm)rBP211D

xyz{(|/}T~���pq)rKQ5200DE�

=���D��(�����n���pq). 

��+'((��*111524-201107)�,-��

'((��*111525-201008)ABC����/�C

��>CF7���� 100%r��:lm���

:�����"����:% �������
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¡C(��*120403�111102�111107):�¢C[£

¤{¥¦§(¨ )����pq]. 

2  ���	
 

2.1  lm©ª    

lmv: Ultimate XB-C

18

v (4.6 mmw

250 mm�5 µm)r«¬M*��-�(6535)rv®*

25 ¯r«°*1.0 mL·min

−1
rF6�±*225 nm.

²³lm©ª´�µ�%%¶�·<�hi¸¹ 1. 

 

� 1  HPLC ��� 

A−��èùN�B−úûèùN�1−üÂýþÉ�2−�ÓüÂþÉ 

Fig 1  HPLC chromatograms 

A−standard solution; B−sample solution; 1−costunolide; 

2−dehydrocostuslactone 

2.2  ABCºkP>»    

¼½¾���+'(ABC 12.13 mg�,-

��'(ABC 9.58 mg%¿À 50 mL5Á��µ

Â��ºÃ\ÄÅÆÇ��ÈÉ�>OµABC

Ê»kË5.Ì%¿¼½Í�²³µABCÊ»

k 9 mLÀÎS 25 mL5Á��Â��ÄÅÆÇ��

ÈÉ�ÏOÐÑABCºk (��+'(

87.34 µg·mL

−1
�,-��'( 68.98 µg·mL

−1
). 

2.3  Ò�CºkP>»   

������@ 5 g�ÓÔ(ÕÖ�×)��Ø

Ù@ 1.0 g�¼½¾7�À 100 mLÚÛÁ��¼½

ÂÜ�� 25 mL�¾7�5���ÝÞ 30 min(ß

H*300 W�àH*50 kHz)��á�âã�!��

äåæç�5�ÈÉ�èÕ��éèk :Ò�

Cºk. 

2.4  êëìíîï    

¼½ð�ÐÑABCºk*2.5�5.0�10.0�

15.0�20.0�25 mLÀ 50 mL5Á��Â��ÄÅ

ÆÇ��ÈÉ�èÕ�%¿¼½� 20 µLñÜkM

lmn�Lb¡5(X)Aòóôô%õ(Y)b�êë

ö÷�Oö÷[ø*��+'( Y=2 024.2X+4.480 7 

(r=0.999 9)�,-��'( Y=1 363X+0.656 9(r= 

0.999 6)�ùú��+'(û 0.087~0.873 µg�,

-��'(û 0.069~0.69 µgêëìí·<. 

2.5  ¼½��K   

¼½Í�ÐÑABCºk 10 µL��üb¡ 6

ý�þ�lmò�����+'(�,-��'

(òóôP RSD%¿: 0.63%�0.32%. 

2.6  �7ë�K   

�ÎS������(��*120403)@ 5 g�

ÓÔ(ÕÖ�×)��ØÙ@ 1.0 g�¼½¾7�>»

Ò�Cºk�%¿�>»� 0�2�4�8�12�24 h

b¡ 10 µL�þ�lmò���O��+'(�,

-��'(òóôP RSD%¿: 1.1%�0.54%�

ùúÒ�Cºkû 24 h'�7ë·<. 

2.7  ��ë�K   

�ÎS������(�� 120403)@ 10 g�Ó

Ô(ÕÖ�×)��ØÙ@ 1.0 g�� 6��¼½¾7�

%¿>»Ò�Cºk�%¿b¡ 10 µL�67��

+'(�,-��'(òóô�\��Z5	

RSD.hiÒ�C���+'(�,-��'(Z

5%¿: 1.139 3�1.014 0 mg·g

−1
�RSD %¿:

1.8%�1.3%. 

2.8  Â¡ö
�K  

���Z5PÎS�¡C�����(��

120403)ØÙ 0.5 g�� 6��%¿ÂÜ��+'(�

,-��'(ABCÊ»kµ 2.5 mL�>»Ò�

Cºk�67���O��+'(�,-��'

({�Â¡ö
H%¿: 98.53 %�97.18%�RSD

%¿: 1.1%�1.7%�hi¸ù 1. 

� 1  �����	
��(n=6) 

Tab 1  Results of recovery tests(n=6) 

è � 

�è, 

�=/mg 

��=/ 

mg 

�J=/ 

mg 

�#�/ 

% 

��� 

#�/% 

RSD/ 

% 

0.572 2 0.606 5 1.171 5 98.81 

0.572 6 0.606 5 1.165 9 97.83 

0.569 1 0.606 5 1.154 7 96.56 

0.571 6 0.606 5 1.176 0 99.65 

0.570 7 0.606 5 1.167 9 98.46 

üÂýþÉ 

0.571 3 0.606 5 1.176 9 99.86 

98.53 1.1 

0.511 9 0.479 0 0.972 3 96.12 

0.512 3 0.479 0 0.988 7 99.46 

0.509 2 0.479 0 0.964 4 95.04 

0.511 4 0.479 0 0.971 4 96.03 

0.510 6 0.479 0 0.984 0 98.83 

�ÓüÂþÉ 

0.511 1 0.479 0 0.978 5 97.57 

97.18 1.7 
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3.1  lmvîï    

�R2.4V´>»P 6 &�Î45��PÐ

ÑABCºk�ûst LC-2010AEGkMlmn

²%¿b¡ 20 µL�L��+'(:'9����

�+'(A,-��'(P���y�îï�

Ultimate XB-C

18

v�Hyperclone C

18

v�Agilent 

Tc-C

18

v�Waters sunfire C

18

v 4�lmvAMA

���yP���hiùú�Îlmv�O�P

MA���y�IS��hi¸ù 2. 

� 2  ����������� 

Tab 2  Related correction factors of different columns 

füÂýþÉ/�ÓüÂþÉ 

üÂýþÉ 

�=	�/ 

µg·mL

−1
 

Ultimate 

XB-C

18

 

Hyperclone 

C

18

 

Agilent  

Tc-C

18

 

Waters  

sunfire C

18

 

4.366 8 1.502 8 1.530 2 1.483 5 1.511 2 

8.733 6 1.476 1 1.493 2 1.508 2 1.496 4 

17.467 2 1.512 4 1.498 1 1.475 8 1.490 9 

26.200 8 1.481 7 1.483 2 1.479 6 1.502 2 

34.934 4 1.480 9 1.475 9 1.516 9 1.508 4 

43.668  1.506 5 1.484 4 1.499 3 1.473 5 

��� 1.493 4 1.494 2 1.493 9 1.497 1 

RSD/% 0.9 1.2 1.0 0.8 

3.2  EGkMlmîï    

�R2.4V´>»P 6 &�Î45��PÐ

ÑABCºk�%¿b¡ 20 µL�L��+'(:

'9�����+'(A,-��'(P���

y�îï�st LC-2010A� Agilent 1200EGk

MlmnAMA���yP���hiùú�û

�ÎkMlmí�´�O�PMA���y�I

S��hi¸ù 3. 

� 3  �������������� 

Tab 3  Related correction factors of different HPLC 


 � �� f üÂýþÉ/�ÓüÂþÉ 

Ultimate XB-C

18

 1.493 4 

Hyperclone C

18

 1.494 2 

Agilent Tc-C

18

 1.493 9 

�� LC-2010A 

Waters sunfire C

18

 1.497 1 

Ultimate XB-C

18

 1.498 8 

Hyperclone C

18

 1.491 1 

Agilent Tc-C

18

 1.496 0 

Agilent 1200 

Waters sunfire C

18

 1.493 2 

���  1.494 7 

RSD/%  0.1 

3.3  lmò��ëîï  

~!MA�� !b�7"�ÏL#6�%

lmò^��+'(lmòPMA�� !$%

7�,-��'(^��+'(òMA�� !

P{�õ: 1.145 2�RSD: 1.7%�hi¸ù 4. 

� 4  2������� !�����  

Tab 4  Retention time and relative time of the two 

compenents 


� �� 

t

R

�ÓüÂ 

þÉ/min 

t

R

üÂý 

þÉ/min 

t

R

�ÓüÂ 

þÉ/üÂ 

ýþÉ 

��

LC-2010A 

Ultimate XB-C

18

 15.642 13.458 1.162 3 

 Hyperclone C

18

 13.204 11.265 1.172 1  

 Agilent Tc- C

18

 16.179 14.116 1.146 2 

 Waters sunfire C

18

 12.797 10.564 1.211 4 

Agilent 1200 Ultimate XB-C

18

 14.902 12.662 1.191 9 

���    1.176 9 

RSD/%    1.9 

4  ��� 

%¿�µ�¡C>»Ò�Cºk.%¿¼½

Í�ÐÑABCºk�Ò�Cºkµ 10 µLñÜE

GkMlmn�67.%¿Q!a9W�RS6

TUVW����������+'(�,-�

�'(PZ5�hi&'�Q!RS6TUVW

	a9W�6OP��������+'(�,

-��'(PZ5�IS��hi¸ù 5. 

� 5  "#$%&'"#()*+,-"#)*�	
 

Tab 5  Determination of costunolide, dehydrocostuslactone 

in Muxiang Shunqi pills 

�ÓüÂþÉ/mg·g

−1
 

�� 

üÂýþÉ/ 

mg·g

−1
  

���� �� 

120403 1.14 1.01 1.02 

111102 1.10 1.00 1.03 

111107 1.12 1.02 1.03 

5  �� 

RS6TUVW(quantitative analysis of multi- 

components by single marker�QAMS)#8ûA�

�b�T8945U( �L¡C�)S0j�

%(*NOABC):'9�XY+�%^",�%

-!PMA���y(relative correction factor�

RCF)�.ÕMA���y��",�%PZ5

[2]

�

S6TUWË!�ABC/O*>»�IE*�

�7P01´Î)T�%PÎ 67

[3-5]

.67 �

L��+'(:'9�XY"^,-��'(-!
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PMA���y�2�.Õ���y��"Z5. 

Q!«¬M��-�(6535)�%¶Giú&�

3L4��+'(�,-��'(^",�%5

6%¶

[1]

.7!���8��ÎD�º��hi&

'��� º��� 30 minP99�%D�GH

E

[5-6]

.� 2 &'(�%P:��7ë�;<îï

ö«�=>D��:D�[?. 

Q!'9òP�� !�Â²MA�� !�

Ì@AòÛBC�ÏDE�%BCá99òPF

%"À�hiùú�~!²³[Wb�òP7"

#3�P. 

IJKîï�ÎCGPlmv�kMí�A

��+'(�,-��'(-!MA���yP

���HúJK�O�P���yI�dEP3

¦��.Õ��3�RS6TUVW^a9W6

�PZ5J&KëLM�RS6TUVW3LûA

BCNOP01´J�7567P�P. 
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Total Synthesis of Martynoside 

 

KONG Xiangwen(Hangzhou Zhongmei Huadong Pharmaceutical Co., Ltd., Hangzhou 310011, China) 

 

ABSTRACT: OBJECTIVE  To synthesis the natural phenylpropanoid glycoside, martynoside. METHODS  Using 

D-glucose as the starting material, martynoside was successfully synthesized via acetylation, bromination, etherification, 

removing acetyl, introducing protective groups and substituted rhamnose, removing benzylidene, acylation, and removing 

protective groups. RESULTS  The chemical synthesis of the phenylpropanoid glycoside martynoside was realized for the first 

time. Its structure was identified by 

1

H-NMR, 

13

C-NMR and MS spectroscopy, as well as by elemental analysis. CONCLUSION  

The starting materials are easy to get and the method is feasible. 

KEY WORDS: martynoside; phenylpropanoid glycosides; synthesis; protective groups 
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