
 

�������� 2014	 10
� 31�� 10
                      

Chin J Mod Appl Pharm, 2014 October, Vol.31 No.10      �1225� 

Pharm(��������), 2009, 29(3): 228-232. 

[2] ZHANG S T. Pharmacokinetics of oral busulfan in patients 

undergoing allogeneic hematopoietic stem cell transplantation 

[J]. Chin Pharm J(������), 2009, 44(18): 1416-1419. 

[3] ZHANG S T. Pharmacokinetics of intravenous Busulfan in 

patients prior to allogeneic hematopoietic stem cell 

transplantation [J]. Chin Pharm J(������ ), 2010, 

45(12): 935-939. 

[4] SUN X L. Immunological research progress of hematopoietic 

stem cell transplatation [J]. Acad J Jiangsu Univ Med(���

�������), 2003, 13(1): 75-78. 

[5] MCCUNE J S, GOOLEY T, GIBBS J P, et al. Plasma 

concentration and graft rejection in pediatric patients 

undergoing hematopoietic stem cell transplantation [J]. Bone 

Marrow Transplant, 2002, 30(12): 167-173. 

[6] SALINGER D H, BLOUGH D K, VICINI P, et al. A limited 

sampling schedule to estimate individual pharmacokinetic 

parameters of fludarabine in hematopoietic cell transplant 

patients [J]. Clin Cancer Res, 2009, 15(16): 5280-5287. 

[7] OP DEN BUIJSCH RA, VAN DE PLAS A, STOLK L M, et 

al. Evaluation of limited sampling strategies for tacrolimus [J]. 

Eur J Clin Pharmacol, 2007, 63(11): 1039-1044. 

[8] MARCOS B, BOUZAS L, TUTOR J C. A limited sampling 

strategy for estimation of the area under the curve(0 to 8 hours) 

of mycophenolic acid administered three times daily to liver 

transplant recipients [J]. Ups J Med Sci, 2011, 116(5): 47-51. 

[9] ZHANG S T. Determination of busulfan in human plasma by 

HPLC with pre-colum derivazation [J]. Chin J Hosp Pharm(�

�������), 2007, 27(4): 458-461. 

�����2014-01-08

 

 

 

HPLC½¾¿ÀÁ��k 6-ÂÃÄ¬ÅÆÇ�È¼ 

 

 
 

���

1,2

���

1,2

����

1,2

�	
�

1,2

��
�

1,2*

(1.������� !"#$%���&'���()*+,-.�

/0 31005212.��23'�456�789:"#$%�/0 310052) 

  

�����  �������� 6-	
��
��(6-HKA)����������  ���� XDB-C

8

(250 mm×4.6 mm�

5 µm)��� � 0.1%!�-"#-$%(94�5�1)��& 1.0 mL·min

−1
�'�()� 350 nm���*+,-./�0 50%

$%12�34/5*����	  6-HKA 6 5.025~100.5 µg·mL

−1
789:;�<=>?5*�@:;89AB�

r=1.000 0�CDEFG� 99.86%�6H���I�� 6-HKA���� 0.22%~0.35%��
  �����JKLM�NO

PQ�RS9;� 

��
�������6-	
��
��������TUV ��� 

������R917.101       ������B       �����1007-7693(2014)10-1225-03 

DOI: 10.13748/j.cnki.issn1007-7693.2014.10.015 

 

Determination of 6-Hydroxykynurenic Acid in Ginkgo Preparation by HPLC 

 

QIAO Hongxiang

1,2

, WU Jian

1,2

, HE Houhong

1,2

, HU Jiangning

1,2

, WANG Ruwei

1,2*

(1.Zhejiang Conba 

Pharmaceutical Co., Ltd., Zhejiang Provincial Key Laboratory of Traditional Chinese Medicine Pharmacecutical Technology, 

Hangzhou 310052, China; 2.Zhejiang Institute of Modern TCM and Natural Medicine Co.,Ltd, Hangzhou 310052, China) 

 

ABSTRACT: OBJECTIVE  To establish the method of determining the 6-hydroxykynurenic acid (6-HKA) content with 

HPLC. METHODS  XDB-C

8

 column(4.6 mm×250 mm, 5 µm) was used. Mobile phase was mixture of 0.1% phosphoric 

acid-CH

3

CN-CH

3

OH(94�5�1). The flow rate was 1.0 mL·min

−1
. The UV detector was operated at 350 nm. Tablets were 

comminution, dissolution with 50% methanol, and determination after filtration. RESULTS  The linear range of 6-HKA was 

5.025−100.5µg·mL

−1
(r=1.000 0); the average recovery was 99.86%. The content of 6-HKA in 6 batches of Ginkgo tablets was 

0.22%−0.35%. CONCLUSION  The method is simple, the result is accurate, and the reproducibility is good.  

KEY WORDS: Ginkgo preparation; 6-hydroxykynurenic acid; content determination; HPLC 
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A3��BCDEFGHI� �J�K�LM

NO�
P ��6-78QRST�(6-hydroxyky- 

nurenic acid�6-HKA)�6-HKAUQRV��WX
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\]�Ubcdef�ghijklm�� 3
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[6]

�6 NMDA ^_�´µ¶·o¸QRV

��­6 AMPA �´µ¶·�¹º»QRV��

���6-HKA¼QRV�¯½����¾·� 

¿"�À�6» 6-HKA� ¡�IÁ�Â³

ÃH~ÄÅ���Æa	 6-HKA �
�ÇÈÉ

Ê��ËÌ��������Æa�m����

Í�Î�ÉÊ!³ÃÏÐ� 

1  ����� 

1260 ºÑÒ®ÓÔÕ(Ö× Agilent ØÙ)1

BS-210SÚÛÜuÝ(Þßà�áâØÙ)1XDB-C

8

ÓÔã(250 mmä4.6 mm�5 µm)� 

6-HKA 6åæ(çèéêëìíX�Æ��

îØÙ�ïðt120829�
� 99.85%)1���ñ

(òrtKEB�ïðt120301�101102�120104�

110705�110105�111107�óôtõö÷øù

9.2 mg·ñ

−1
�õcú 2.4 mg·ñ

−1
�ûüý���

40 mg·ñ

−1
)1��þ� (òrtKEB�ïðt

20110203�20110303�20100801�óôtõö÷ø

ù 9.2 mg·�

−1
�õcú 2.4 mg·�

−1
�ûüý��

� 40 mg·ñ

−1
)1ÓÔ:ø (Merck�ïðt

1689507323)1ÓÔ��(Merck�ïðt1714630343)� 

2  6-HKA ���	
 

2.1  ÇÈÉÊ 

2.1.1  ÓÔ��Y���¬i  �	
8�
�

µ�þ�
�a���®t0.1%����Ò-�-

:ø(94�5�1)1�� 1.0 mL·min

−1
1�Ç���

350 nm������ 6-HKA��ü¬�3 000� 

2.1.2  6åæ�Ò�Æ   � 6-HKA 6åæ�

��!"#È�$ 50%:øÆ�% 1 mL
 6-HKA 

0.1 mg��Ò�&'�()� 

2.1.3  Í*æ�Ò�Æ   � 30 ñ/����ñ

a/þ��#©2��üÝ+ñ©� ,ý-.�

~ 80¿/�#�LÈ�����Æa.0�ûü

ý���©�1� 50 mg1� 50%:ø�23È4

ý 10 mL�&'�5~��65Ò�()� 

2.1.4  ÇÈÊ  �7!"8�6åæ�Ò 20 µL

YÍ*æ�Ò 20 µL�9:Ò®ÓÔÕ�ÇÈ��

J�Ê��;<�ü�()�6åæ�ÒYÍ*

æ�Ò�ÓÔ=O= 1� 

 

� 1  6-HKA ��������	
�� 

A−XYZ1B−[CZ\ 

Fig.1  HPLC determination of 6-HKA  

A−control; B−the sample. 

2.2  ÉÊ>?@ 

2.2.1  ��AB  �7!"�� 6-HKA6åæ�

Ò(CD 201 µg·mL

−1
)5.0�2.5�1�0.5�0.2 mLE

10 mL �F	�� 50%:øGHýID�&'�

�7!"8�JCD6åæ�Ò 20 µL�9:Ò®

ÓÔÕ�ÇÈ��6åæCD�KL����;

<�ML��NOBiPQR���üPQÉS

�®T���) Y=27 727X−2.106 6�r=1.000 0�

´U���6-HKA� 5.025~100.5 µg·mL

−1
cY�

;<VªWBiT�� 

2.2.2  XÈi*Ã  �Y2.1.2Z!Y2.1.3Z[\

ÉÊ�7Æ 6åæ�Ò!Í*æ�Ò��7�

Æ 2 0�2�4�6�8! 24 hNZÇÈ�´U 24 h

c6åæ�Ò�;<� RSD � 0.79%�Í*æ�

Ò�;<� RSD � 1.87%�]�6åæ�Ò!Í

*æ�Ò�^_`E 24 h�XÈiªW� 

2.2.3  ©ai*Ã   �LÈ�����Æa.
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0�b 6 c��Y2.1.3Z[\ÉÊÆ Í*æ�

Ò��Y2.1.4Z[\ÉÊNOÍ*æ�Ò	 6-HKA


�ÇÈ�´Ud
�ÇÈÉÊ©ai*Ã RSD

� 0.75%� 

2.2.4  	e!"D  ?@opfg�ophi�

opÕj�³Ã!"D��Y2.1.3Z!Y2.1.4Z

�ÉÊNO�´UdÉÊ	e!"D*Ã RSD�

2.48%� 

2.2.5  Pkl*Ã   �LÈ�����Æa.

0�b 9c�$: 10 mL�F	��7$: 6-HKA

6åæ�Ò(8.05 µg·mL

−1
)0.8�1.0�1.2 mL�J 3

c�m� 50%:ø�23È4ý 10 mL�&'�

5~��65ÒNZÇÈ�?@$ZPk´U�

Ý+$ZPkl� 99.86%�RSD � 1.03%�´U

O� 1� 

� 1  
�������� 

Tab. 1  The result of recovery test 

]
�/ 

mg 


^_�/ 

µg 

`a�/ 

µg 

bc�/ 

µg 


�d/ 

% 

e�
 

�d/% 

RSD/ 

% 

119.2 8.01 6.44 14.41  99.41 

119.2 8.01 6.44 14.38  98.84 

119.3 8.01 6.44 14.38  98.83 

119.8 8.05 8.05 15.99  99.22 

119.6 8.03 8.05 16.08  99.95 

119.5 8.03 8.05 16.02  99.28 

119.2 8.01 9.66 17.72 100.53 

119.4 8.02 9.66 17.85 101.73 

119.5 8.03 9.66 17.79 101.04 

99.86 1.03 

2.3  Æa	 6-HKA
��ÇÈ 

� KEBòrX�� 6ïn���ñ! 3ïn

��þ���Y2.1.3Z!Y2.1.4Z[\ÉÊNO

6-HKA 
�ÇÈ�dòrX�����ñ	

6-HKA
�� 0.22%~0.35%oe�´UO� 2� 

� 2  ��� 6-HKA ������� 

Tab. 2  Determination the content of 6-HKA in preparation  

fg hi _�/% 

120301 0.345 

101102 0.221 

120104 0.249 

110705 0.255 

110105 0.308 

jklm 

111107 0.216 

20110203 0.262 

20110303 0.272 

jkno 

20100801 0.309 

3  �� 

o"�� ¡�ºÑpqÓÔÊ(HPTLC)!

ºÑÒ®ÓÔÊ(HPLC)ÇÈÆa	 6-HKA �


�

[7]

��U"R�ÉÊar�sH~��)tuv

Üwxyz{|)©´}~����� 6-HKA�

Æa	��R��mNO
��Ç�Ç)���

ña�
�� 0.1%~0.3%����´U���i

�hm��Â ¡ÄÅCLM HPLC ��ÉÊ�

6Æa��~��"R���s�Æa ,ý.�

� 50%:ø�2)È�)~5(��"R���)

��É�)ÇÈ��)´U��� 

��~

[8]

�@opa���Ucú6\]�

6jk�������¢� 100 µmol·L

−1
a�\V

�d�jk��ÑU1��~

[9]

K ¡Copa�

���cú B 6\]�6jk�������p

Z¢� 100 µmol·L

−1
�d���a���DE� 

CDxü�m�CD�6-HKA6 NMDA^_�´

µ¶· IC

50

¡� 25 mg·L

−1
�6 AMPA^_�´µ

¶· IC

50

¡� 4 mg·L

−1
1�Ucúd�jk��Ñ

UCD� 33 mg·L

−1
1��cú B� 43 mg·L

−1
�¢

��O�����£i��	�6-HKA 6jk-

¤�����dt���� ¢ 6-HKA6»��

�¥�jk�������[��"¦� 
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