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Study on Enrichment of Ginsenoside Rb

1 

in Shenxue Capsules by Macroporous Adsorptive Resin 

 

WANG Jingxia, CHEN Lin, QIAO Qing, WU Chao(The First Affiliated Hospital of Zhejiang Chinese Medicine 

University, Hangzhou 310006, China) 

 

ABSTRACT: OBJECTIVE  To study the technological parameters of the purification process of ginsenoside Rb

1 

in Shenxue 

capsules by macroporous adsorption resin. METHODS  Measured the content of ginsenoside Rb

1

 by HP1100, the HPLC 

conditions were ZORBAX SB-C

18

 column(4.6 mm×250 mm, 5 µm); the detector wavelength was 203 nm; the mobile phase was 

acetonitrile-water(30�70). The type of resin was selected by the resin adsorption, elution volume ratio and the content of 

ginsenoside Rb

1

. At the same time, wash solvent was selected and the L

9

(3

4

) orthogonal experiment was carried out to study the 

elution conditions, in order to determine the purification technological parameters of macroporous adsorption resin. RESULTS  

The linear of ginsenoside Rb

1

 had a good relationship from 0.752 µg to 9.4 µg. Determine the washing solvent solution was 

0.5 mol·L

−1 

NaOH and the optimal elution conditions were: extraction after standing for 12 h in column, with 15 times 60% 

ethanol, and the fiowrate was 1.0 mL·min

−1

. CONCLUSION  The method was simple and exclusive, which can be available to 

enrich ginsenoside Rb

1

 in Shenxue capsules. 

KEY WORDS: Shenxue capsules; ginsenoside Rb

1

; macroporous adsorptive resin; techology of purification 
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2.1  ½¾r¿ 

2.1.1  � � à á � � Y   ZORBAX SB-C

18 

(4.6 mmâ250 mm�5 µm)��aqr£ã203 nm�

äå1.0 mL·min

−1

�zæ¾10 µL8äç�Æ

ÇèÎ=30è708éê4ëì���� Rb
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í
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Fig. 1  HPLC chromatograms 

A−standard solution; B−sample solution; 1−ginsenoside Rb
1

. 

2.1.2  uº»ñ�.�ò   óôõA����

Rb

1

uº» 9.4 mg ö* 10 mL ¾÷��ÜÄÅñ

\ø¿ùúûü�ôý�þ�������� Rb

1

uº»ñ��� 1 mL uº»ñ��>�½���

� Rb

1

uº» 0.94 mg8 
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"ý��÷��óôÜ�Î����Å 50 mL�ô

ý��öx��¡¢�é 30 min�«x�óô¾

A «� 25 mL�öÏ!"�ÏÞ�#�ÜÄÅñ

\ø$�ú 5 mL ¾÷��ÜÄÅúûü�þ��

��8 

2.1.4  t%&'.�ò  óôUA���� Rb

1

uº»ñ�()*+, 0.94�0.47�0.376�0.282�

0.188�0.094�0.075 2 mg·mL

−1

���� Rb

1

uº

»ñ��ezæ¾(X)�-.t�/01(Y)�2.

t�3�t%&'������ Rb

1

^4�y�

Y=378.17X−4.242 6�r=0.999 7����� Rb

1

zæ

¾V 0.752~9.4 µg56LM.'=788 

2.2  op�ë9:;<� 

2.2.1  �vUWX.=�é;>Y  A�vU

WX�?¾>�WXY�Ü��*WX@ 20 cm

. 95%ÆÅAB 4 h�Cc�±¥D�8�hJf

¥úEF¥D�V¹G�Ü 3 H¾ÎIJKL�

M�N�)¤ÎO>¥DcúPÆÅ%Q8 

2.2.2  ZY�æ»�ò  �
©��? 1 000 g )

50%ÆÅñ�@A 3R�̂ ä@A 2 h·R

−1
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Sø 3 R«��5TUV^_úPÅQ��!�

uôüW� 1.08(60 X).AYò)8 
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Tab. 1  Results of purification effect of different types of 

resin for ginsenoside 

���� 

�� 

D101 DA201 D101+DA201(1�1) 

����/mg·mL

−1
 1.87 1.82 1.83 

����/mg·mL

−1
 1.79 1.73 1.76 

	
�� Rb

1

��/% 1.36 0.83 0.91 

�� 1dfD101WXcU¾�c¥�¾>

�� 1.87� 1.79 mg·mL

−1

�g`\^ D101 WX>

w�����.���� Rb

1

8 

cU¾(absorption ratio)A=(m

�

−m
�

−m
��

)/V�

c¥�¾(eluation ratio)E=m

��

/V8m

�

2m

�

2m

��

2

m

��

>�h�ZYæ»��2xY��#i2Î

¥���260%ÆÅ¥�j>.���� Rb

1

½¾

(e mg í) Vh�WXk1(e mL í)8 

2.2.4  ¥Dñ�.\^  )Î20.5 mol·L

−1 

NaOH

� 0.5 mol·L

−1 

HCl ñ�>�ul�U����

.WXz{¥D�e���� Rb

1

½¾�st�[

\¥Dñ�8m~�df�0.5 mol·L

−1 

NaOH ñ�

¥D��nM�¥�Fiop��,.æ»��

��� Rb

1

½¾n��Áe\^ 0.5 mol·L

−1 

NaOH

ñ��¥Dñ��~�ð� 28 

� 2  �	����������� 

Tab. 2  Results of different solvent on resin washing effect 

�� ��/� 

��/ 

mL·min

−1
 

 !"#$ 

	
��

Rb

1

��/% 

% 6 1.5 &# 0.36 

0.5 mol·L

−1
 NaOH 

6 1.5 '()# 2.18 

0.5 mol·L

−1
 HCl 

6 1.5 '()# 1.06 

2.2.5  ¥�àá.\^  ÄÅ2ÆÅ2ÆqÆr2

stdñ�u D101 WX�.��!>È#eM

.\U�)�m�u&v2!�dgw9x�\

^ÆÅ��&v���������.¥��8

e¥�À����� Rb

1

�st�ÆÅUü2yö

z{2ÆÅ)¾(WXk1.Hë)2äådgwu

¥�À.|}~�ð� 3~58 

� 3  � !"# 

Tab. 3  Table of factors and levels 

%* 

+,-./% 

A 

/012/h 

B 

+,��/� 

C 

�3/mL·min

−1
 

D 

1 50  8 5 1.0 

2 60 12 10 2.0 

3 70 18 15 3.0 

� 4  $%&'(� 

Tab. 4  Results of orthogonal test 

45� A B C D 	
�� Rb

1

��/% 

1 1 1 1 1 1.14 

2 1 2 2 2 1.16 

3 1 3 3 3 1.35 

4 2 1 2 3 1.95 

5 2 2 3 1 2.14 

6 2 3 1 2 1.44 

7 3 1 3 2 1.78 

8 3 2 1 3 1.38 

9 3 3 2 1 1.47 

K

1

 3.65 4.87 1.42 1.68  

K

2

 5.53 4.68 1.47 1.56  

K

3

 4.63 4.26 1.90 1.55  

R 1.88 0.61 0.48 0.16  
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� 5  )*+,(� 

Tab. 5  Results of variance analysis 

6789 !7*6: ;<. 67 F= 

A 0.589 2 0.295 22.9 

B 0.065 0 2 0.032 5 2.5 

C 0.286 2 0.143 11.14 

D(>7) 0.025 8 2 0.012 9  

?@A F=B

[4]

C F

0.05(2,2)

=19DF

0.01(2,2)

=99 

Note: Chek the table of F values

[4]

 F

0.05(2,2)

=19, F

0.01(2,2)

=99. 

�*���� Rb

1

r¿~��/��~z{�

f¹���(A��n3. D����� e�mB

�� F�8 

m� 4��b�~�df�b�Ã 5(A

2

B

2

C

3

D

1

)

op@A.���� Rb

1

½¾n��Bm��>]

~�dfn�@Aop� A

2

B

1

C

3

D

1

�m@���

�� Rb

1

½¾E!�S9x\A A

2

B

2

C

3

D

1

�@A

op��æ»�ZYcyöAB 12 h c)WXk

1 15 H¾. 60%ÆÅe 1.0 mL·min

−1

äå_�@

A�8 

�xWXZÃ[\2¥Dñ�³¥�àá.

\^��¿����.@Aop�æ»�ZY

yö 12 h c��) 0.5 mol·L

−1 

NaOH ¥Y��o

p¥��Î¥ú¥���P�[ pH �� 7 ���

b) 60%ÆÅ¥�������_� 60%ÆÅ¥

�j>���Þß�����d8 

3  �� 

m¥�ñ�\^. L

9

(3

4

)��¹�~�df�

��¥��äåu���� Rb

1

½¾|}I���

�MZY�x����\^¥�äå 1.0 mL·min

−1

8 

cU¾���p¾ÞWXU!>.�

��h�WX�bU(�8c¥�¾�U�

�z�¥�ú��c���p¾ÞWX¥�!>.

p¾8 I9�¿WX¡¢³)¾.7£�ë

[5]

8

�|}V�vUWX¢Z\^Z�z{ D101�

D201 ³ D101+DA201(1è1).[\�#�¿¤¸�

#¥Vec.o��¦§8 

�vWX>wÉ������¨�ij2!

�©�deª©g)#�ñ�u�k�«¬.

®�?¯*o°�&v8 
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