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Simultaneous Determination of Zinc Gluconate and Lysine Hydrochloride in Lysine Hydrochloride and 
Zinc Gluconate Tablet by RP-HPLC 
 

DONG Li�YANG Jie�YANG Zhijun�SUN Xiangde(Xinxiang Medical University�Xinxiang 453003,China) 

 
ABSTRACT:OBJECTIVE  To establish a RP-HPLC method for simultaneous determination of zinc gluconate and lysine 
hydrochloride in lysine hydrochloride and zinc gluconate tablet. METHODS  Reverse phase ODS column was used as the 
stationary phase and 0.05mol·L-1 KH2PO4 (pH=3.00) was used as mobile phase with 210 nm for detection wavelength. RESULTS  

The calibration curve was linear over the range of 0.0453�5.80 mmol·L-1 for zinc gluconate and 0.133�17.0 mmol·L-1 for lysine 

hydrochloride.The recovery was 98.8%~101.9%. The coefficients of variation for within day and between days were all less than 
2.0%(n=5). CONCLUSION  The method could be easily employed with high precision and accuracy for simultaneous 
determination of zinc gluconate and lysine hydrochloride in lysine hydrochloride and zinc gluconate tablet without prior separation, 
and could be used for the quality control in production process of the tablet. 
KAY WORDS: HPLC; zinc gluconate; lysine hydrochloride; simultaneous determination 
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1.1  |} 

shimadzu LC-6Ao`pnhi|~SPD-6AV�

��6}~XK96-A \]��}��������

}�<����~pHS-3C �� pH �������
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1.2  �� 
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�0¢£����¤�¥�¦�����-.��
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°�±²�³´<����µ¶Y061102 070201 

070401�/bc	@·Y§X�¸¹º@/ 
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2.1  hijk  

hi*»D¼SpherigelC18D�4.6 mm×200 mm�

10 µm�~½D¼C18�4.6 mm×25 mm�~¾¿n¼0.05 

mol·L-1 KH2PO4�pH=3.00�~�6À�¼210 nm~

¾]¼0.6 mL·min-1
~DÁ¼25 �~T­5¼20 µL/ 
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5�Ç¾¿n«ÈÉIX 11.6 mmol·L-1
�-.��

� 34.0 mmol·L-1 L-���«puY0¢£ÊÄp/

Ë�-.��� L-���0¢£ÊÄp'ÌÍ�

��ÎÏÇ¾¿nÐÑ�ÒÓÔÕÖ×Ø>0¢£

��«p�mmol·L-1
�¼�-.��¼5.80�2.90�1.45�

0.725�0.363�0.181�0.090 6�0.045 3~L-���

�mmol·L-1
�¼17.0�8.50�4.25�2.13�1.06�0.531�

0.266�0.133/*RÙ�Úª^��p 20 µLT­/

ÇÉ3*Ø>�Y�0nÛ�ÜÝÍ(X)Þß�L-��

��Þß8à¼Y =7.902á10-6
â0.117 3�r =0.999 5~

�-ã���Þß8à¼Y =1.870á10-6
â0.052 80�

r =0.998 8/äå L-�����-.��*Ræ

0.133~17.0 mmol�L-1
� 0.045 3~5.80 mmol�L-1

ç

ÃzèÖ${/ 

2.3  �6��75� 

Ùé2.2êëÕì	��-.��� L-���0

¢£��p 20 µLíîhi|67�ïðñòY 3K

�T­«pØ>óY�6��L-�����6�Y

1.10á10-3 mmol·L-1
��-.���6�Y 3.00á10-4 

mmol·L-1
/ïðñòY 10K�T­«pØ>óY75

��L-����75�Y 2.80á10-3mmol·L-1
��-.

��75�Y 7.10á10-4 mmol·L-1
/ 
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÷øP�³ù 2005 ú³£V5ª^* 89

cûüýþ��õör89�ô	z/�¢�_7

�hijkTUbc�J2­£ì	J2hiD

�SpherigelC18D�4.6 mm×200 mm�10 µm�æ 3

�#J|}�67�shimadzu LC-6A�shimadzu 

LC-6AD�Varian PROSTAR210�~ì	J2�|}

�shimadzu LC-6A��*R	 sinochrom ODS-BP�4.6 

mmá200 mm�5 µm� Shimadzu VP-ODS�4.6 mm

á250 mm�5 µm�� Spherigel C18�4.6 mm×200 mm�

10 µm�3÷#J¦��hiD�æ#JK�s#J

bc��67/¨	�
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 3 000�4
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���p pH �'������g0*»>�ÜÝ

Í���/¨	���ï¾]�
 0.7 mL·min-1
K�


3 �*»>Õ!���
 0.6 mL·min-1
K�¾

]"�*»>"��#$%K�&�/�'�bc

KWX¾]#�
 0.7 mL·min-1
�()ÒÓ�{�

*»>�4567¨	*+��/ïDÁæ,5-

./çÀ¿�67¨	+å�01/*R	 pH �

Y 2.80 2.90 3.10 ���puY¾¿n�c�0

bc¨	�*»>*+å���/ì	abc¡�

�,«p2¾¿n�3467 10 h�
3 �*»

> 
����Ü56�7(8<�g�õ9Ó�

:ì	#4<;n���,«p0hiD<7n

����3467 10 hÏ
K	¡<;«��=>

?@A��BhiD+C��/�Ú�c¨	���

a89æ67jk<����¿K�­£67¨	

#D���89�ô	z${/ 

2.5  EFz�c 

������GH<I. JKL K30 M°

N�OP�Q'/�¢R8òSXÄ#4,���

���-.���TzX�­£��¢é2.7êëÕ

�89*RXÄU�£«p�TzX�«p�Ç

é2.1êëÕ�89TU* �Ò­£«p�Tz«

phiV�NV 1/̈ 	���æ 210 nmÕ�6K�

­£PGH'#WX�����-.���*»/

æaYhijkÕ�L-�����-.��
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Fig 1  HPLC chromatograms 
A-control;B-sample;C-negative sample 
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^_5Ù�`45�­£«p
 10 mL5ãP�

*R^_aî#J5��-.��� L-���0¢

£�bÁÕ7c�IXo P ] 3QØ>«p/*

RT­ 20 µL�(P
doØ>«peÇ¾¿nÆï

ÐÑÏT­�Ç_$T­«pØ>æÃz./fç��

ghhiV/iÞß8à�\67��a­Þ^_/

j2Ø>«pkUIX 5 �67lç��>/jm

xyIX�Ú 3QØ>«p 1 �3467 5 d��

\l���>/��>�Þ^_¨	Nn 1/ 
� 1  �	
��
������n=5� 

Tab 1  Results of recovery and precision(n=5) 

2.7  ­£67 

Ùa£20��ª�5¼,����40 mg��-1
~

�-.��35 mg��-1
��opqrs���Å7�

tu���ÅÙÆ5�vnï
,����16.7 mg~

�-.��14.6 mg��w100 mL5ãP�a¾¿n

Æ5�xyR
ì«È�z{�	¾¿nÐÑ|}

>�~���e/T­20 µL67/67¨	Nn2/ 
� 2  �������n=3� 

Tab 2  Results of content determination of the samples(n=3) 
���	 
��
�/���% �����/���% 

061102 100.3 103.8   

070201 96.4 99.5   

070401 98.5 100.0   

2.8  «p��7z�c  

Ù�IX�­£U�«p
bÁÕzw�
 1�

3�5�7�10 dT­É 20 µL�L-�����-.�

��ÜÝÍ� RSD*RY 1.39%� 1.67%�nåU

�«p|�)�7 10 d/ 

3  �� 

3.1  �6À���� 

�-.������P(�æ<;�÷»7�

�<;�÷»7P�¥���¥���0A7��

�u	�ì(æ 205~215 nmR<�^�/¥
'�

aYÇ 210 nmY�6À���	æ���^À��

�	 HPLC 67/Y�:;� HPLC 67����

��	F�9���F��or�6���>�#
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����«pi
æ 210 nm ��<����

^�ìÒa���o���>!]�Ç�+967/
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!]a���

o�6��>�£��¤��Ö/#i
¥6­£

P4< Zn2+
�Ûí¦§¨�)(��,©ª/«�

��*¬ÂÃ­`�æabc� pH �Õ�i
¾

¿n«pP PO4
3-
� HPO4

2-
Ø>®]��U�«p

� Zn2+
Ø>¯���'K»7Í�
«>Í�#°
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3.3  *»jk��� 

�-.�Y2±²��æ«pPÇ*7��÷

»7
Q³Ì�æ/� L-���*7P4< 2d´

�¥� 1 d�¥�µo­»È�V7�Y 3�æ«

pP< 4Q�æ³Ì/É³Ì�*¬Ö�Ù¶
@

«p� pH �/·Qk¸ÌÖ��æ�ìÒJ23

*æhiVP­)¹q�Ü�?º)Ü»¼?Ü5

6���75�^_z/�'�ÛWX¾¿n«p

� pH ��ì½*»3*Ç12³Ì�æ/Y�:

;

[8]
�*»²�K���«p� pH�./Y 2¾pH

¾pKa-2/¿ pKa<4�Àl	����Á67(45�

pH�./Y pKa+2¾pH¾9/bÂ��Ã�$û�

�«p���c5ÄÅÆWX( pH ��� 2¾pH

¾pKa1-1 ��bcjk�Ç)ÒÓÈ¦�¨	/�

-.� pKaY 3.56[9]
�ÉÊV7g���¯»7Y

2.04�pKa1� 9.08�pKa2� 10.69�pKa3�
[10]
�ËÎ

­ÇË¾¿nWXæ pKa+2¾pH¾9�67(��

Á�# pH �&�<­)ì­£P�»7�)��

,?��gÌ©ª/�'�abcõör pH �Y

2.10�2.50�2.80�3.00� KH2PO4��«p�¨	

pH 2.10~3.00f�� 0.05 mol·L-1 NaH2PO4��«p

0
)*�*»��#��¹ÜÍÎ#��õ9�

�� �� 
�  � 

���

/mmol·L-1 

��� 

/mmol·L-1 
���/mmol·L-1 RSD/% ���/mmol·L-1 RSD/% � !/% 

L-�
� 0.925 0.133   1.055    1.34 1.057         1.39 99.0    

 0.925 1.060   1.945    2.05 2.005         1.80 101.9    

 0.925 17.000   17.820    1.31 17.920         1.40 100.0    

����� 0.322 0.045   0.367    1.18 0.366         1.27 98.8    

 0.322 0.363   0.688    1.89 0.682         1.00 99.3    

 0.322 5.800   6.072    1.75 6.212         1.17 101.6    
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z0<7n������ pH=3.00uY��«p�

�>jk�æ'�>jkÕ����*7P�
d

�¥(ËV7g��V7g����*7�®z�


�-.���£���*7ÏÐ½BÑ/��«

p�Ø>o]GH��(��c5�������

æ¾¿nP��æ�Ò
«p�»7�>�«��

�hiD�*»`	/	 pH=3.00 Ø>Ó¸Y

0.025�0.050�0.10 mol·L-1 KH2PO4«pTU�c�

�qØ>0
3*�*»>�$%K���#��

#ÔÕØ>�&��«pÖ>&��Ö×ØÙ&o/

0.025 mol·L-1KH2PO4«p2¾¿nK�
3*Ü<

�å��56�£�� 0.05 mol·L-1
�Ø>jk/¾

¿nP�5=>?@A�aî�)ÚÛ<;�3*

�Ü��¯)ÜX��»È/æabcjkÕ��

5=>�aî0
3*�*»>��#��·ÝY

�

[11]
¨	2�/µÞ_7ì	 0.05 mol·L-1 KH2PO4

�13*«p2Y¾¿n�æ'jkÕ�
3*(

Ç1Ü¹q�*»>�ª^ÂÃ�ÃzèÖ${/ 

a�cZ[�mno`pnhiJK67,

������-.���89�v1 \]���

>bc¨	nå�(67¨	^_­ß�­	
�
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Determination of Nitidine Chloride in Zanthoxylum nitidum (Roxb�
��

�) DC�
��

�by HPLC 

 
CHEN Qiuhong(Guangxi Center for Analysis and Test Research�Nanning 530022,China) 
 
ABSTRACT: OBJECTIVE  To establish an HPLC method for the determination of nitidine chloride in Zanthoxylum nitidum 
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