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ABSTRACT: OBJECTIVE  To establish a method of simultaneous determining for fructose, glucose, sucrose and maltose in 

red ginseng, Ophiopogon japonicus and Shengmai injection. METHODS  Alltech Prevail Carbohydrate ES(4.6 mm×250 mm, 

5 µm) was adopted with acetonitrile-water(72�28) as molile phase. The flow rate was 1.0 mL·min

−1

. The column temparature 

was maintained at 25 �. ELSD was was adopted with the drift temperature of 40 �. And Nitrogen pressure was 3.5 bar. 

RESULTS  The linear range of fructose, glucose, sucrose and maltose were 1.01−20.20 µg, 0.48−9.66 µg, 0.95−19.08 µg and 

0.96−19.28 µg, respectively. The corresponding average recovery rates were 95%−105%. CONCLUSION  The method was 

simple, accurate and reproducible and can be used for the quality control of Red ginseng, Ophiopogon japonicus and its 

preparation of Shengmai Injection. 
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+, HPLC -./�%01���2%�3�

4�56�78�9:;<=/)>?�@AB

��C3��,DEDFGHI

[1]

*JK%LMN

O-,AB�P��QR HPLC ��+�C3�

STUV*KLWX(NYJK%LMZ[\]P

^�,AWX_�`abO-,AWX_

[2-3]

�+

c3d]
�efghi^jk��

[4-5]

�l�

i^��m`c3d]�STUVno*pq

rstuv&'($��-wx�yX��	�z

{|��JK�LMAB}+]_KLWX(,

~���������L�� 4v��C3* 

1  ����� 

Agilent 1100&'($���(�� Agilent�

�)�SEDEX75� ELSD���(	�����)�

BS224s!����(������������)* 

~�f�:(,��:A:��ST�����

100231-200303����100%)�D-�����f

�: (,��:A:��ST�����

110833-200503����100%)���f�: (,�

�:A:��ST�����111507-200001��

��100%)�L��f�:(,��:A:��ST

�����100287-200701����l C

12

H

22

O

11

·H

2

O

�` 99.5%)* ¡(������ Merck��)��

`WX-�(¢])*KLWX((£¤¥�¦§�

10 mL·¨

−1
)�JK©LMAB(£¤¥)* 
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2  ����	 

2.1  ��ª« 

��¬� Alltech Prevail Carbohydrate ES 

(4.6 mm250 mm�5 µm)�®¯$� ¡-�°(

(72�28)�®6�1.0 mL·min

−1
�¬±�25 ²�ELSD

����³#´µ�3.5 bar�¶· ±��40 ²*

<¸¹º»~�¼�½¾¿2 000�~������

���L��©$À¼���¾>1.5* 

2.2  f�:°(]Á 

Â\ÃÄ[~�f�:�D-�����f

�:���f�:%L��f�:Å3�Æ 80%

ÇÈ°É]^Ê 1 mL ËC~� 1 mg����

0.5 mg��� 1 mg�L�� 1 mg�ÌÍf�:°

(�ÎÏÐÑ* 

2.3  ÒÓ:°(]Á 

2.3.1  JKÒÓ:°(�]Á  JKABÔÕ�

[ÖÕË 1.0 g�\ÃÄ��×. 250 mL�ØÙÚ

Û,�\ÃÆÜ� 100 mL�ÆÝÞ® 30 min�Z

[(�ßà- 0.45 µmáâáã�[äá(�Ð`

JKÒÓ:°(* 

2.3.2  LMÒÓ:°(�]Á  LMABåæ�

[LMË 2.0 g�\ÃÄ��×. 500 mL�ØÙÚ

Û,�\ÃÆÜ� 200 mL�ÆÝÞ® 30 min�Z

[(- 0.45 µmáâáã�[äá(�Ð`LMÒ

Ó:°(* 

2.3.3  KLWX(ÒÓ:°(]Á  \Ã3[K

LWX(9:°( 5.0 mL�×. 25 mL3Û,�

Æ�çèéê��ÎÏ�Ð`KLWX(ÒÓ:

°(* 

2.4  �	ëìí 

2.4.1  îï2Ór  Â[ðñ°_(�)�JK%

LM�ÒÓ:°(�KLWX(ÒÓ:°(�Ì

Íf�:°(�»ò2.1óôõ��ª«j9��

ö~R÷ 1*ö~øù�JK,��%L��©L

M,�~�����$ú��û�üý�þðñ

°_f 4������üý¼��@�ö~R÷ 1*

 

� 1  ������� 

A−	
��B−�����C−��D−��E−�����1−��2−���3−��4−���  

Fig. 1  HPLC chromatograms  

A−blank; B−mixed references; C−red ginseng; D−Ophiopogon japonicus; E−Shengmai injection; 1−fructose; 2−glucose; 3−sucrose; 4−maltose. 

2.4.2  �2��  Â\Ã�[ÌÍf�:°(

1�2�4�8�10�15�20 µL�j9���lj9

3(µg)�fº`�	
(X)�l¼���fº`

	 
 (Y)�ÑG~���2Þ���`�

Y=1.472 7X+4.709 2�r=0.999 1������2Þ

���`�Y=1.497 3X+4.697 4�r=0.999 6���

��2Þ���`�Y=1.471 8X+4.705�r=0.999 0�

L����2Þ���`�Y=1.500 1X+4.589 1�

r=0.999 4*ö~øù�~���������L

��Â@ 1.01~20.20 µg�0.48~9.66 µg�0.95~ 

19.08 µg�0.96~19.28 µg�����fº�2��* 

2.4.3  \Ã�Ór  ��\Ã�Ór�\Ã�[

ÌÍf�:°( 10 µL��äj9 6���Ñ�¼

����½�¼�� RSD�~�� RSD ` 0.51%�

���� RSD ` 1.07%���� RSD ` 1.27%�

L��� RSD ` 1.23%* 

��\Ã�Ór�\Ã�[ÌÍf�:°(

10 µL��äj9 6 d�Ê�j9 1���Ñ�¼�

���½�¼�� RSD�~�� RSD ` 2.26%�

���� RSD ` 2.83%���� RSD ` 3.02%�

L��� RSD ` 3.17%* 

2.4.4  ��2Ór  [JKAB(���hs09133)�

»ò2.3.1óôõ�	�k]Á 6 �9:��	�

�+,��©L��C3���½ RSD�*ö~�

��C3 RSD ` 2.20%�L��C3 RSD `

2.35%* 

[LMAB(���md09133)�»ò2.3.2óô

õ�	�k]Á 6 �9:��	��+,���

©~�C3���½ RSD�*ö~����C3

RSD ` 1.11%�~�C3 RSD ` 3.79%* 

[KLWX((���0910241)�»ò2.3.3ó

ôõ�	�k]Á 6 �9:��	��+~��

�������L���C3���½���C

3� RSD�*ö~øù�~���������
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L��� RSD Â` 0.46%�1.29%�0.69%�

0.76%* 

2.4.5  Æ9Þ��Ór  \ÃÄ[ !�C3�

JKAB 9"(���hs14046)�Ê"Ë 0.5 g�\

ÃÄ��Â\ÃÆÜ$#.9:��C3 80%�

100%�120%���f�:%L��f�:�\$

Æ� 100 mL�ÆÝÞ® 30 min�Z[(�ßà-

0.45 µm âáã�[äá(��	����C3�

��½+Þ���ö~Rø 1* 

� 1  �	
��������������(n=9) 

Tab. 1  Results of recovery for sucrose and maltose in red 

ginseng(n=9) 

�� 

!� 

"#$/ 

g 

%&$/ 

mg 

'($/ 

mg 

)*$/ 

mg 

+,-/ 

% 

�.+ 

,-/% 

RSD/ 

% 

0.501 2 42.8 34.4 75.5 95.2 

0.507 6 43.3 35.9 77.7 95.8 

0.505 5 43.1 34.7 76.5 96.2 

0.501 6 42.8 43.7 85.8 98.4 

0.503 8 43.0 42.9 84.2 96.1 

0.506 1 43.2 42.4 83.2 94.4 

0.502 9 42.9 51.3 92.2 96.1 

0.507 6 43.3 50.5 93.4 99.2 

�� 

0.500 3 42.7 51.9 91.3 93.7 

96.1 1.83 

0.501 2 64.5 51.6 115.3 98.4 

0.507 6 65.3 51.2 113.5 94.1 

0.505 5 65.1 51.9 116.7 99.5 

0.501 6 64.6 64.5 126.6 96.2 

0.503 8 64.8 64.1 125.3 94.3 

0.506 1 65.1 65.2 128.0 96.4 

0.502 9 64.7 77.9 139.3 95.7 

0.507 6 65.3 76.5 138.3 95.4 

��� 

0.500 3 64.4 77.3 140.3 98.2 

96.5 1.95 

\ÃÄ[ !�C3�LMAB 9 "(���

md14044)�Ê"Ë 1.0 g�\ÃÄ��Â\ÃÆ

Ü$#.9:��C3 80%�100%�120%�~

�f�:%���f�:�\$Æ� 200 mL�Æ

ÝÞ® 30 min�Z[(- 0.45 µm âáã�[ä

á(��	����C3���½+Þ���ö

~Rø 2* 

\$Ä[~�f�: 84.6 mg�D-�����

f�: 43.1 mg���f�: 89.6 mg�L��u

�Í%f�: 90.2 mg × 100 mL 3Û,�-��

&�ÎÏ�m`ÌÍf�:'Á°(* 

� 2  ��
��������������(n=9) 

Tab. 2  Results of recovery for fructose and glucose in 

Ophiopogon japonicus(n=9) 

�� 

!� 

"#$/ 

g 

%&$/ 

mg 

'($/ 

mg 

)*$/ 

mg 

+,-/ 

% 

�.+ 

,-/% 

RSD/ 

% 

1.008 2 87.3 69.6 155.2 97.6 

1.009 4 87.4 68.5 153.2 96.1 

1.002 4 86.8 69.3 153.7 96.6 

1.003 8 86.9 86.5 170.2 96.3 

1.007 6 87.2 87.1 168.3 93.1 

1.010 4 87.4 87.0 171.1 96.2 

1.005 8 87.0 104.2 184.9 93.9 

1.015 2 87.9 104.8 186.5 94.1 

�� 

1.000 6 86.6 104.1 188.6 98.0 

95.8 1.77 

1.008 2 20.0 15.6 34.4 92.3 

1.009 4 20.0 16.2 35.8 97.4 

1.002 4 19.9 16.1 35.2 95.1 

1.003 8 19.9 20.1 39.6 97.9 

1.007 6 20.0 19.8 38.6 94.0 

1.010 4 20.0 19.1 38.4 96.1 

1.005 8 20.0 24.5 43.2 94.9 

1.015 2 20.1 24.1 42.3 92.0 

��� 

1.000 6 19.8 25.3 43.9 95.1 

95.0 2.14 

\Ã·[ !C3�WX((���1404251) 

1 mL�× 10 mL 3Û,�Â\ÃÆÜÌÍf�

:'Á°( 4�5�6 mL� 3"�-��&�ÎÏ�

()] 9"�{	����½Þ���ö~Rø 3* 

2.4.6  *�2Ór  [JKAB��	]ÁJK

ÒÓ:°(�Â@+× 0�1�2�3�4�8�12�

18�24 h à����©L����½��¼��

RSD�*ö~���� RSD�` 1.65%�L��

� RSD �` 1.93%�øùJKÒÓ:°(,L�

�©��@ 24 h�*�* 

[LMAB��	]ÁLMÒÓ:°(�

Â@+× 0�1�2�3�4�8�12�18�24 h à�

�~�©�����½��¼�� RSD�*ö~�

~�� RSD �` 1.69%����� RSD �`

1.74%�øùLMÒÓ:°(,~�©���@

24 h���N*��* 

[KLWX(��	]ÁLMWX(�ÒÓ

:°(�Â@+× 0�1�2�3�4�8�12�18�

24 h à�������½��¼�� RSD�*ö

~�~�� RSD�` 1.39%����� RSD�`

1.57%���� RSD �` 1.48%�L��� RSD

�` 1.93%�øùKLWX(�ÒÓ:°(,��

@ 24 h���N*��* 
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� 3  	����
����������(n=9) 

Tab. 3  Results of recovery for sugars in Shengmai injection 

(n=9) 

�/ 

01 

%&$/ 

mg 

'($/ 

mg 

)*$/ 

mg 

+,-/ 

% 

�.+ 

,-/% 

RSD/ 

% 

4.164 7 3.384 0 7.527 0 99.4 

4.164 7 3.384 0 7.490 0 98.3 

4.164 7 3.384 0 7.484 0 98.1 

4.164 7 4.230 0 8.385 0 99.8 

4.164 7 4.230 0 8.387 0 99.8 

4.164 7 4.230 0 8.405 0 100.2 

4.164 7 5.076 0 9.216 0 99.5 

4.164 7 5.076 0 9.364 0 102.4 

�� 

4.164 7 5.076 0 9.313 0 101.4 

99.9 1.38 

2.128 9 1.724 0 3.823 0 98.3 

2.128 9 1.724 0 3.816 0 97.9 

2.128 9 1.724 0 3.844 0 99.5 

2.128 9 2.155 0 4.259 2 98.9 

2.128 9 2.155 0 4.188 6 95.6 

2.128 9 2.155 0 4.177 6 95.1 

2.128 9 2.586 0 4.696 4 99.3 

2.128 9 2.586 0 4.710 3 99.8 

��� 

2.128 9 2.586 0 4.667 7 98.2 

98.0 1.71 

4.474 2 3.584 0 8.030 3 99.2 

4.474 2 3.584 0 7.995 9 98.3 

4.474 2 3.584 0 7.969 9 97.5 

4.474 2 4.480 0 8.789 5 96.3 

4.474 2 4.480 0 8.919 6 99.2 

4.474 2 4.480 0 8.919 6 99.2 

4.474 2 5.376 0 9.909 5 101.1 

4.474 2 5.376 0 9.815 6 99.4 

�� 

4.474 2 5.376 0 9.704 8 97.3 

98.6 1.44 

4.134 7 3.410 6 7.543 5 99.9 

4.134 7 3.410 6 7.492 9 98.5 

4.134 7 3.410 6 7.463 9 97.6 

4.134 7 4.263 3 8.316 9 98.1 

4.134 7 4.263 3 8.256 6 96.7 

4.134 7 4.263 3 8.376 5 99.5 

4.134 7 5.115 9 9.190 0 98.8 

4.134 7 5.115 9 9.218 4 99.4 

��� 

4.134 7 5.115 9 9.102 3 97.1 

98.4 1.14 

2.4.7  ���©�3�  [ò2.2óôõÌÍf�

:'Á°( 1 "�-�,-çè�\Ã3[ 10 µL 

j9�Ó�ö~�Ñp	����»./0 311 

�½|~�` 1.78 µg·mL

−1
����` 2.07 µg·mL

−1
�

��` 1.88 µg·mL

−1
�L��` 2.56 µg·mL

−1
��

3�»./0 1011 �½|~�` 5.33 µg·mL

−1
�

���` 6.21 µg·mL

−1
���` 5.65 µg·mL

−1
�L

��` 7.67 µg·mL

−1
* 

2.5  9:�� 

\Ã�[ÌÍf�:°( 10 µL % 20 µL��

ÒÓ:°( 10 µL�j9���l2
3?	fº

���½���C3�ö~Rø 4 ©ø 5* 

� 4  �	����
 �!��(n=10) 

Tab. 4  Determination of sugars in red ginseng and 

Ophiopogon japonicus (n=10) 

��2�!$/% ��2�!$/% 

��34 

�� ��� 

��34 

�� ��� 

hs09126 10.46 12.89 md09126  9.86 2.41 

hs09127 10.42 12.27 md09127 11.98 2.87 

hs09128  9.41 12.48 md09128 13.43 2.82 

hs09129 10.25 12.97 md09129  9.8 2.66 

hs09130 11.63 12.02 md09130 11.17 2.77 

hs09131  9.71 12.39 md09131  8.35 2.04 

hs09132 10.61 11.96 md09132 11.53 2.74 

hs09133  9.45 12.87 md09133  8.80 1.84 

hs09134 10.96 11.90 md09134  8.61 1.98 

hs09135  8.64 12.93 md09135  9.62 2.89 

� 5  	����
 �!��(n=10) 

Tab. 5  Determination of sugars in Shengmai injection(n=10) 

!$/mg·mL

−1
 

34 

�� ��� �� ��� 

0910152 4.139 2.141 4.448 4.084 

0910161 4.535 1.896 4.538 4.118 

0910172 4.437 2.016 3.997 4.224 

0910181 3.844 1.633 4.038 3.762 

0910192 3.862 1.650 3.957 3.797 

0910201 3.81 1.490 3.825 3.547 

0910212 4.003 1.516 4.176 3.726 

0910221 4.522 1.894 4.959 4.626 

0910232 4.376 1.833 4.042 4.043 

0910241 3.545 1.425 3.982 3.630 

3  �� 

�i@42�56p�����	-42�

����*78�pqr9- ELSD ����:

Nuv;�<.9:��ë=2�c3>-��

���?�'-.�i^��

[6]

* 

@JK%LMABÒÓ:°(�]Á�	>

@,�ÂfZ[°_(AB��50% È�70%

 È�90% È))jkC0n�fZ[�	AB

ÆÝÞ®Z[�DEZ[)jkC0n�fZ[

|�FGjkC0n*ö~øù�l�m`°_�

ÆÝÞ®Z['~HI��þ 30 min JZ[KL* 

>ãMN�	fJK�LMAB}+]_K

LWX(��i^��øù�JKAB,
�

C���©L���þ3OC3nPQ�Ë`

10%~12%�LMAB,
�C�~�©����

+,~�Ë` 10%~12%�©JKAB,���©
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L��C3PQ�P���ËC 2%*KLWX(

,~�����L��C3nPQ�Ë` 4 mg·mL

−1
�

���C3Ë` 1.5~2 mg·mL

−1
*{|�øù�K

LWX(, 4 ��i^C30R©SABJK

©LM,�iC30R6puT* 

pqrstCuvU$?V�îï2W�=

X5Y��3�	�>ãf���L���~��

��� 4��i^�{|���ZGd]JK�

LMAB}+]_KLWX(�i^���* 
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���          � 913777868156          E-mail9ganranyaoxue@sina.com 
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