
 

�1474�      Chin J Mod Appl Pharm, 2014 December, Vol.31 No.12                    

�������� 2014	 12
� 31�� 12


 

4  �� 

ÅÆ·#�!�"#X�fz!"gx¬�

� 222 n=Ê�í��=&'�xÉ����v

oX=Ê���� GAP Û=ðLX�rúMn¿

�����Jé��¾��[\Jé	æ�(!��

01�./�æz)�Â�.����TX¶
v

o=Ê�$ÉvÊnøðñ���X GAP Û=¹�

íìÝOJé=Ê��N�úMÉvÊn¸¹�

ðñÉvÊFâ=ÊXMñ��ôm¦KG]

GAP Û=Ù}n 

REFERENCES 

[1] XIE H, QIAN Z G, YANG Y W. The preliminary study on the 

breeding biology of Psammosilene tunicoides in group [J]. J 

Chin Med Mater(���), 2003, 26(10): 702-703.  

[2] XIE H, QIAN Z G, YANG Y W. Basically studies on 

biological characters and protection of Psammosilene 

tunicoides in Yunnan [J]. J Yunnan Univ Tradit Chin Med (�

�������), 2003, 26(1): 8-11. 

[3] XU R M. Biological Invasion(���� ) [M]. Beijing: 

Science Press, 2003: 175-178. 

[4] YU H, WEN Y, ZHANG J H. The potential geographic 

distribution of the peach fruit fly, Bactrocera (Bactrocera) 

zonata, in Tibet [J]. Plant Protect(����), 2011, 37(2): 

76-80.  

[5] WANG Q, WANG Z M, GUO J B. Analysis of suitability 

forDendroctonus simp lex Leconte in China [J]. J Environ 

Entom(������), 2010, 32(2): 287-290.  

[6] ZHU C C, XU S K, QING Z G. Study on the geographic 

distribution of Psammosilene tunicoides [J]. Chin J Mod Appl 

Pharm(��������), 2007, 24(1): 28-31. 

ÁÂÃÄ�2014-03-18

 

 

 

¼½¾¿ÀÁ<Â�ÃÄÅ 3ÆÇºÈÉ�§zÊË 

 

 
 

���

1

����

2*

��	


3

���


1

����

4

(1.ÅvKÆÇ'ÇÈ<É�Êm Åv 324000�2.ÅvËÌÍÎ#$�Ê

m Åv 324000�3.Åv Ï!'ÐÑÒÓ�Êm Åv 324000�4.jÔKÕÖ"$�Êm jÔ 315010) 

 

�����  �� HPLC ������	
���
����
����������������������	


���
���� 3 !"���#$%&�'()���	
*+,-./�0123�45�	  2- HPLC��

��	
���
����
����������� 3  !"����678+9:; ZORBAX SB-C

18

(4.6 mm× 

250 mm�5 µm)<=#>+?@-0.2%AB(15�85)<C�D
E284 nm<=FE1.0 mL·min

−1
<8GE40 �<HIJKL

���5
�  
������������MNOP"Q+ 28.45~284.50 ng(r=0.999 8)�18.09 ~180.93 ng(r=0.999 8)�

85.86~858.55 ng(r=0.999 6)�RST3U"Q+ 98.83%(RSD=2.12%)�99.05%(RSD=2.30%)�98.83%(RSD=1.85%)5��

	
���
����
��������������"Q+ 12.65~109.66�0.45~17.50�8.06~218.90 mg·g

−1
�
��

V 6W�0X����Y����V 5W�0X�Z� 5~7W423���
��Y�������S[\�],^_

`ab���cd5
�  e��f*gh�iF�j�k)�lm�noNp�q\*+���������+��

	
*+,-./�23rstuvwx5 


�����	
��<
��<���<����<#$%& 

������R284.1�R917.101       ������A       �����1007-7693(2014)12-1474-05 

DOI: 10.13748/j.cnki.issn1007-7693.2014.12.012 

 

Study on the Dynamic Changes of Three Contents in Citrus Changshan Huyou Fruit in Different Growth 

Periods 

 

SONG Jianfeng

1

, FENG Jingqian

2*

, HU Jianhua

3

, XU Liping

1

, FU Houdao

4

(1.Quzhou Institute for Drug Control, 

Quzhou 324000, China; 2.Quzhou College of Technology, Quzhou 324000, China; 3.Quzhou Nankong Chinese Medicine Limited 

Company, Quzhou 324000, China; 4.Ningbo No.2 Hospital, Ningbo 315010, China) 

 

                              

�������������	
��(2014J018)
��������������	
��(2014006) 

���	�������������    Tel: (0570)8358021    E-mail: sjfqz@163.com    

*


���� !"���#$�%�    Tel: 

(0570)8068339    E-mail: fengjingqian@126.com 



 

�������� 2014	 12
� 31�� 12
                    

Chin J Mod Appl Pharm, 2014 December, Vol.31 No.12      �1475� 

ABSTRACT: OBJECTIVE  To establish a method for simultaneous determination of naringin, hesperidin and neohesperid in 

Citrus changshan-huyou fruit in different growth periods by HPLC, to study the dynamic changes of three contents, and then to 

determine the best harvest period of Citrus changshan-huyou as the medicinal resource. METHODS  The analysis was 

performed on an Agilent ZORBAX SB-C

18 

column (4.6 mm×250 mm, 5 µm) with acetonitrile-0.2% aqueous phosphoric acid 

(15�85) as the mobile phase at the flow rate of 1.0 mL·min

−1
. The detection wavelength was set at 284 nm. And column 

temperature was 40 �. The analysts were quantified by external standard method using peak areas. RESULTS  The linear 

ranges were 28.45−284.50 ng(r=0.999 8) for naringin, 18.09−180.93 ng(r=0.999 8) for hesperidin, and 85.86−858.55 ng(r= 
0.999 6) for neohesperidin. The average recoveries were 98.83%(RSD=2.12%) for naringin, 99.05%(RSD=2.30%) for hesperidin 

and 98.83%(RSD=1.85%) for neohesperidin. The contents of naringin, hesperidin and neohesperidin in Citrus changshan-huyou 

fruit in different growth periods were determined simultaneously. As a result, the content ranges were 12.65−109.66 mg·g

−1
 for 

naringin, 0.45−17.50 mg·g

−1
 for hesperidin, and 8.06−218.90 mg·g

−1
 for neohesperidin, respectively. Naringin had the highest 

content in June, the highest in May for hesperidin and neohesperidin. The contents of naringin and neohesperidin in Citrus 

changshan-huyou harvested during May to July met the requirements of Chinese pharmacopoeia. CONCLUSION  The 

described HPLC method is simple, accurate and reliable, and is suitable for the determination of naringin, hesperidin and 

neohesperidin. The results provide reference for determining the best harvest period of Citrus changshan-huyou as the medicinal 

resource. 

KEY WORDS: fruit of Citrus changshan-huyou; naringin; hesperidin; neohesperidin; dynamic change 
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Fig. 1  HPLC chromatograms 

A−sample solution; B−neohesperidin; C−hesperidin; D−naringin; 
E−mixed standard solution. 
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� 1  �	
��
���(n=6) 

Tab. 1  Results of recovery tests (n=6) 

� � 

���/ 

mg 

���/ 

mg 

���/ 

mg 

���/ 

% 

��� 

��/% 

RSD/ 

% 

2.042 9 2.270 1 4.269 2 98.07 

2.199 5 2.270 1 4.391 0 96.53 

2.281 6 2.270 1 4.509 7 98.15 

2.340 5 2.270 1 4.604 4 99.73 

2.140 2 2.270 1 4.383 6 98.82 

�	
 

2.053 2 2.270 1 4.316 0 99.68 

98.83 2.12 

0.116 1 0.129 2 0.244 5 99.39 

0.121 8 0.129 2 0.246 9 96.80 

0.127 5 0.129 2 0.254 4 98.28 

0.136 0 0.129 2 0.265 7 100.41 

0.118 3 0.129 2 0.248 6 100.86 

�	
 

0.116 7 0.129 2 0.243 6 98.20 

99.05 2.30 

1.618 3 1.796 8 3.375 5 97.80 

1.733 1 1.796 8 3.460 7 96.15 

1.797 5 1.796 8 3.557 9 97.97 

1.818 7 1.796 8 3.549 1 96.30 

1.693 3 1.796 8 3.453 3 97.95 

��	
 

1.621 4 1.796 8 3.403 3 99.17 

98.83 1.85 

� 2  ��������������
���(n=6) 

Tab. 2  The contents of composition in Citrus changshan- 

huyou Fruit harvested in different growth periods(n=6) 

�	
 �	
 ��	
 

�   

��/% RSD/% ��/% RSD/% ��/% RSD/% 

!��/ 

% 

20130526  5.200 0.7 1.750 0.1 21.890 0.3 28.840 

20130623 10.966 0.2 0.548 0.2 8.311 0.2 19.825 

20130721  5.208 0.5 0.291 0.7 4.259 1.1  9.758 

20130831  2.571 1.6 0.127 1.2 1.972 1.9  4.670 

20131013  1.265 1.6 0.045 2.0 0.806 1.6  2.116 

� 3  � !"�#���$%&�
��� 

Tab. 3  The cumulative contents in average fruit 

�   
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−2
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�	
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−2 
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��	
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×10

−2 
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$%!&/ 

×10

−2 
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20130526  0.4 2.08 0.70 8.76 11.54 

20130623  4.8 52.64 2.63 39.89 95.16 

20130721 14.0 72.91 4.07 59.63 136.61 

20130831 27.0 64.28 3.43 53.24 126.09 

20131013 57.2 74.89 2.57 46.10 121.04 
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ABSTRACT: OBJECTIVE  To establish an HPLC method for the simultaneous determination of mussaendoside G in 

Mussaenda pubescens in different areas of Guangxi province. METHODS  Mussaendoside G was separated on Techmate C

18 

(4.6 mm×250 mm, 5 µm) column and detected at 265 nm. The mobile phase was acetonitrile-water(38�62). The flow rate was 

1.0 mL·min

−1
. RESULTS  Mussaendoside G was linear within the range of 0.06−0.60 mg·mL

−1
(r=0.999 9). The average 

recovery was 99.34%(RSD=2.32%). The contents of mussaendoside G in different areas were different. CONCLUSION The 

method is simple, rapid, and it can be used for the quality control of Mussaenda pubescens. 

KEY WORDS: mussaendoside G; Mussaenda pubescens; content determination; HPLC 
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