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Simultaneous Determination of 4 Synthetic Colors in Child Paracetamol, Artificial Cow-bezoar and 

Chlorphena Mine Maleate Granules by SPE-HPLC  

 

ZHANG Xiru, ZHAO Jiangli, JIANG Jianguo, HAN Bin(Hebei Institute for Food and Drug Control, Shijiazhuang 

050011, China) 

 

ABSTRACT: OBJECTIVE  To develop a solid-phase extraction (SPE)-high performance liquid chromatographic( HPLC ) 

method for the simultaneous determination of tartrazine, sunset yellow, ponceau 4RC and amaranth in Child Paracetamol, 

Artificial Cow-bezoar and Chlorphena Mine Maleate granules. METHODS  The granule sample was dissolved in water, and 

the solution was purified and enriched by a polyamide SPE column. The eluate obtained was analyzed by  HPLC method with 

Inertsil ODS-3 C

18

 column(4.6 mm×250 mm, 5 µm), methanol-0.02 mmol·L

−1
 ammonium acetate solution as mobile phase with 

gradient elution. For quantitative analysis, the detection was performed at the maximum absorption of the synthetic colors, they 

were 428 nm(tartrazine), 521 nm (sunset yellow), 509 nm (ponceau 4RC) and 483 nm (amaranth). The column temperature was 

30 � and the flow rate was 1.0 mL·min

−1
. RESULTS  The linear ranges of tartrazine, sunset yellow, ponceau 4RC and 

amaranth were 0.05−4 µg·mL

−1
(r\0.999 5). The average recoveries were 98.0%(RSD=0.52%), 97.9%(RSD=0.38%), 98.6% 

(RSD=0.27%) and 99.5% (RSD=0.43%), respectively. CONCLUSION  The method is simple, accurate, and reproducible, can 

be used for the quality control of 4 synthetic colors in Child Paracetamol, Artificial Cow-bezoar and Chlorphena Mine Maleate 

granules. 

KEY WORDS: synthetic colors; HPLC; solid-phase extraction(SPE) 
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1  ����� 

1.1  �� 

���������� ¡¢LC-20AT £¤

�¥�SPD-M20A¦§¨©ª«z��SIL20A¬

;�­��CTO-20A®¯°�LC-solutionA±²³ 

CP225D ´µ¶·(¸_ Sartorius)³¹�º»®¢

Clernet¼ JXA(1 g½6 mL)�¾	¿ÀÁ	 2 mL>

Â� 6 mL/��ÃÄÅ�rÆ®LÇÈ4 

1.2  É� 

`ÊC¢ËÌ�(ÍÎ¢C17138000��!¢

90.0%)��Ï�(ÍÎ¢C17048000��!¢87.0%)�

ÐÑÒ(ÍÎ¢C16284000��!¢70.0%)�ÓÔÒ(Í

Î¢C10148500��!¢81.0%)dÕ¬ Dr.Ehrenstorfer 

GmbH4>Â�Ö×ØD��Ù�+ÚÉ�DÛÜ

Ù�/DÙ@/4 

2  ���	
 

2.1  ��ÝÞ  

��®¢Inertsil ODS-3C

18

®(4.6 mmß250 mm�

5 µm)³à;�¢>Â(A)-0.02 mol·L

−1
Ö×Ø0�

(B)�áâãä (0~5 min� 20% A→40% A³ 5~ 

12 min� 40% A→92% A³ 12~13 min� 92% A→ 

20% A)³àå¢1.0 mL·min

−1
³«z�¢¦§¨©

ª«z�³«zæçD^¬
èuéêæç(ËÌ

� 428 nm��Ï� 521 nm�ÐÑÒ 509 nm�ÓÔ

Ò 483 nm)³®¯ 30 �³�­! 10 µL4��ëì

ë 14 

 

� 1  HPLC ��� 

A−78�9:;B−<=�9:;1−>?@;2−ABC;3−DEC;

4−�F@ 

Fig 1  HPLC chromatograms 

A−control; B−sample; 1−tartrazine; 2−amaranth; 3−ponceau 4RC; 

4−sunset yellow 

2.2  `ÊC0�
íî 

Ûïðñò»ËÌ���Ï��ÓÔÒ�Ð

ÑÒ`ÊC !�	/óí�ôâ^D 20 µg·mL

−1


õî�4Ûïðñ!»õî� !�	/óí

�ôâdD 4 µg·mL

−1

ö�`ÊC0�4 

2.3  ÷ÉC0�íî 

ðñò»��� 2 g�#/ 10.00 mL01�v

ø0��­ùÃÄÅ}
¹�º»®i�ÀÁ	

/(	>×úû pH ù 4)6 mL�>Â->×(6½4) 

6 mL�/ 10 mL�$<2 mL·min

−1

àåüã�ý

þ��à��³	�/�Â-V/-/(7½2½1)6 

mLãä�ê�ãä�ù 10 mL!�i�	�×i

��	>Â-/(4½6)h�ù�â�	ø4
�2.1�


���ÝÞ��«��^�z�Û��UÛ�

â��4 

2.4  �����í 

Ûïðñ!»�2.2�
�ö�`ÊC0�	

>Â-/(4½6)���ôâD 0.05�0.1�0.3�1�2�

4 µg·mL

−1

 ª��0�4ðñé»��`ÊC

0�^ 10 µLÛï� ��������zh4$

!"#(Y)D$%���&
`ÊCôâ(X)D'%

���í�����4a����
()�~Ûï

D¢ËÌ� Y=29 431.78X−137.040 7�r=0.999 8³

�Ï� Y=25 628.94X−130.935 3�r=0.999 6³ÐÑ

Ò Y=23 100.24X−219.078 3� r=0.999 7³ÓÔÒ

Y=28 996.13−60.955 14�r=0.999 64 

*+,-�̂ �ÛI 0.05~4 µg·mL

−1
ôâM�

). ��4 

2.5  «�/  

»�2.4�
�`ÊC0��	01���z

h«z/�
 S/N=3 2�«�ôâd3D

0.005 µg·mL

−1
4 

2.6  ��ðñâ   

» 1 µg·mL

−1

`ÊC0��45�­ 6Á�

26 6 Á�­!"#
 RSD44 a��!"#


RSDd<0.52%�,-��ðñâ��4 

2.7  nh) 

»78÷ÉC0��ÛïI 0�3�6�12�24 h�

ðñ!» 10 µL�� ��������9:��

ë�*+;7<=��!"#W�8S�RSD< 

0.49%�,-÷ÉC0�I>¯� 24 hMnh4 
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���íî÷ÉC0� 6 B�� �����

����zh�
&��26�!4*+ËÌ�


·d�!D 5.77 µg·kg

−1
(RSD=0.5%�n=6)�Ð

ÑÒ·d�!D 2.02 µg·kg

−1
(RSD=0.7%�n=6)�

,-C��?@)��4 

2.9  (êD    

ðñò»��EF­C 2 g�Ûï# 8hô

â
`ÊC0���GH(ê�·�I± 3 B�


�2.3�
�����ÄÅ�ðñ!» 10 µL��

 ��������9:��ë�26(êD�

*+ì, 14 

� 1  �����	
(n=3) 

Tab 1  Results of recovery(n=3) 

GH 

���/ 

µg·mL

−1
 

���/ 

µg·mL

−1
 

	
�/ 

% 

�
	 


�/% 

RSD/% 

0.61 0.60  98.36 

0.51 0.50  98.03 

>?@ 

0.41 0.40  97.56 

98.0 0.52 

0.60 0.59  98.33 

0.50 0.49  98.00 

�F@ 

0.40 0.39  97.50 

97.9 0.38 

0.59 0.58  98.30 

0.49 0.49 100.00 

DEC 

0.39 0.38  97.43 

98.6 0.27 

0.62 0.61  98.38 

0.52 0.52 100.00 

ABC 

0.42 0.42 100.00 

99.5 0.43 

2.10  ­Czh 

­CD 140 JKLJB
 430 ÍÁ�,VX

�������+iO 5 MKLI�CN-Oi

�-�	���4P	����`Q���
�

!��zh�*+ì, 244MKL
­C«z�

ËÌ��1MKL«z�ËÌ��ÐÑÒ�+RK

L­CdS«�����KLN-O��W�8

S4< 5 M­C��«�!oTUu�$ËÌ�

DV��!è�
D 5.77 mg·kg

−1
�èu
D

84.42 mg·kg

−1
�¦W�oX 15Y4 

� 2  ��
������ 

Tab 2  Contents of coloring matter in Granules 

IJKL MNOP ��OP ����/mg·kg

−1
 

A 'QOP >?@ 25.17 

B 'QOP >?@ 84.42 

C 

 

>?@ 

DEC 

>?@ 

DEC 

 5.77 

 2.02 

D >?@ >?@ 32.57 

E >?@ >?@ 0.039 

3  �� 

3.1  ¿ÄÅÝÞ
Z@ 

��uH§)[\�p0]/�­C	/0

129^_�­ÛÜ�<���i`�
�![

u�vø0�pab��®������¨c4

�d�P	efY¹�º»®`������g

@�h��$iþ`���U4efYI×)Ý

Þ�`×)�Û
éj)��Ik)ÝÞ�1é4

l���	/012�­ùÃÄÅ}
efY�

®i�m2ÀÁ	/(>×úû pHù 4)�>Â->

×(6½4)ãþk)�i)�U�Û�	/nãùi

)�o	�/�Â-V/-/(7½2½1)l����ã

ä�p�ãä�	�×i��h�29^_� 

���zh�I±qr�(êD�4 

3.2  ��ÝÞst 

����u	«zæçD 254 nm�<;7�

Û
v&oT[u�«z
w�â[o

[1]

4�d�

�	¦§¨©ª«z��ÛïIËÌ���Ï��
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�h!|�~4����§)[u�I��L 

i$�µ@���I�"#��´1U9$x�

v&y���Û�â

[6]

��d�P	����zh

u	
>Â-0.02 mol·L

−1
Ö×ØDà;� ¡��

}ú�ãäáâ�{ø���
Û�â��Å


r�<=4 

3.3  ­Czh 

�Á«�
 430 ÍÁ������JBKL

140M�+iO 5MJBKLI�CN-Oi�-

�	���4P	�d���
������«

��4 MKL
­C«z�ËÌ��1 M«z�Ë

Ì��ÐÑÒ�+RKL­CdS«�����K

LN-O��W�8S4< 5MKL­C��«�

!oTUu�ËÌ�«�!è�
D0.039 mg·kg

−1
�

èu
D 84.42 mg·kg

−1
($ËÌ�2)�¦W�o�

�4x��Ci��
�	�.gb4 
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������������������� !�"�#$%&	'�	  (

) AS-11 *��+,-(4.6 mm×250 mm.5 µm) /0123+�.4 20 mmol·L

−1
"��56�789�.:


1.0 mL·min

−1
.;<=>?@�A@�'01) 0.4%BC6�DEFGH20'
�   NaHSO

3

IJKL7 4.07~ 

30.51 µg·mL

−1
.r=0.999 7MNa

2

SO

4

IJKL7 1.59~159.0 µg·mL

−1
.r=0.999 8MNaHSO

3

NNa

2

SO

4

01OPQRS(n=9)

+T7 98.82%.98.24%'
�  U&	VWXYNZ[N\�N]^J_.`)a������������� !�
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Determination of Sodium Bisulfite in Azasetron Hydrochloride and Sodium Chlodide Injection by Ion 

Chromatography 

 

YANG Lizhen

1

, YANG Weifeng

1,2

, SHI Yunfeng

2

(1.College of Chemical Engineering and Materials Science, Zhejiang 

University of Technology, Hangzhou 310014, China; 2.Zhejiang Insititue for Food and Drug Control, Hangzhou 310004, China)

 

 

ABSTRACT: OBJECTIE  To establish an ion chromatography method for rapid and precise determination of the content of 

antioxidant sodium bisulfite in azasetron hydrochloride and sodium chlodide injection. METHODS  The AS-11 anion 

analytical column(4.6 mm×250 mm, 5 µm) was adopted to separate the samples with the eluent of 20 mmol·L

−1 
potassium 

hydroxide. The flow rate was 1.0 mL·min

−1
, and the suppressed conductivity detector was adopted. Samples were diluted with 

0.4% formaldehyde solution followed by direct injection. RESULTS  This method exhibited excellent regression(r=0.9997) in 

the range of 4.07−30.51 µg·mL

−1
 for NaHSO

3

 and regression(r=0.999 8) in the range of 1.59−159.0 µg·mL

−1 
for Na

2

SO

4

, the 

average recovery (n=9) was 98.82%, 98.24%, respectively for NaHSO

3

 and Na

2

SO

4

. CONCLUSION  The method is simple, 

accurate, stable and precise, and can be userd for the determination of sodium bisulfite in azasetron hydrochloride and sodium 

chlodide injection. 

KEY WORDS: ion chromatography; azasetron hydrochloride; sodium bisulfite 

 

                              

�����^_`,3,abc    Tel: (0571)86459422    E-mail: 15807975068@163.com 

��������	
��
�����

��������������� !"#$%

&'�� !�(!��)*+,-./012

3�4	5678�9:;<=>?�
)@A

B��23��CDEFGHI�HJKL:M

6<=23��NOPQRST@AUVWX)

YWZ23�8�[8�\]��3��^_�

`abc)@AB��23��dCWXe�f

ghiUVj�kf)�lmn:
�9o23

��p�9q6 0.1%~1.0%

[1]

)rstua
�9

o23���vq
wx�yzq){|��}

~�����:��8����

[2]

�+����

[3]

�

��G��

[4]

���tu��������	


��o�23�4	vq���6��)���

���)��yq�:��[5]�P����	�

��4	����6���)� ¡¢6£u9




