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Tab 1  The results of recovery test 

	�� 

���/ 

mg 

���/ 

mg 

���/ 

mg 

���/ 

% 

��� 

��/% 

RSD/ 

% 

6.729 3 6.500 0 12.989 0  96.30 

6.675 7 6.500 0 13.120 3  99.15 

6.782 9 6.500 0 12.976 7  95.29 

6.756 1 6.500 0 13.030 2  96.52 

6.648 9 6.500 0 13.115 4  99.48 

�
� 

6.702 1 6.500 0 13.010 4  97.05 

97.3 1.71 

1.583 8 1.500 0  3.102 3 101.23 

1.571 2 1.500 0  3.018 5  96.49 

1.596 4 1.500 0  3.092 4  99.73 

1.590 1 1.500 0  3.071 9  98.79 

1.564 9 1.500 0  3.001 9  95.80 

�
� 

1.580 6 1.500 0  3.052 1  98.10 

98.4 2.05 

0.514 6 0.502 0  1.020 3 100.75 

0.510 5 0.502 0  1.007 4  98.99 

0.518 7 0.502 0  1.001 1  96.11 

0.516 6 0.502 0  1.004 1  97.11 

0.508 4 0.502 0  0.997 8  97.49 

��
� 

0.509 2 0.502 0  1.001 1  97.99 

98.1 1.65 

� 2  
���������������������

(n=3�

sx ± ) 

Tab 2� Determination results of baicalin, baicalein and 

wogonin(n=3, 

sx ± ) 
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 9.16±0.26 1.66±0.04 0.54±0.02 

�	
��

 

 27.52±0.66 6.87±0.19 2.13±0.09 
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Determination of Total Tritorpenoid Saponin in Different Buds Stages of Lonicerae Flos 

 

GAO Lixin(Puyang City Oil Field General Hospital, Puyang 457001, China) 

 

ABSTRACT: OBJECTIVE  To establish the determination method of total triterpenoid saponins in Lonicerae Flos. 

METHODS  The colorimetric method was used with vanillin-perchloric acid as the chromogenic reagent. The detection 

wavelength was set at 477 nm. RESULTS  The linear range of macranthoidin B was 0.501−6.012 µg·mL

−1
 and the average 

recovery was 100.1%. The contents of total triterpenoid saponin in the samples collected from the different stages of the buds of 

L. macranthoides were various and fluctuated from 8.00%−21.41%. CONCLUSION  The obvious difference of the total 

content of triterpenoid saponin is observed in six development stages of the whole flower season of L. macranthoides. The 

content of total teripenoid saponin in the silver phase is highest and the bud phase is lowest. The present investigation provides 

the scientific evidences for the optimal selection of collection and process of Lonicerae Flos. 

KEY WORDS: Lonicerae Flos; total triterpenoid saponin; macranthoidin B; colorimetric method 

 

��� Lonicerae Flos�����	
���

�(Lonicera macranthoides Hand-Mazz.)�
���

(Lonicera hypoglauca Miq.)�����(Lonicera 

Confuse DC.) � � � � � � (Lonicera 

fulvotomentosa Hsu et S. C. Cheng.)������
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1  ����� 

t}~
����VWX(���HPLC ��

��mc���98%����Da�`��): 

����~��������=�����

�����`�����	
���� Lonicera 

macranthoides Hand-Mazz.���������

��: 

T6 �����D  �¡(¢£¤a¥)¦

§�¨©ª«¬)­Sartorius®¯°±²(³>´n

µ¶)­KQ-100E®·¸��¹§(º�·¸¦§�

»�¨«¬)­¼)½¾¿�Da�: 

2  ����	 

2.1  ÀÁÂO�Ã�Ä`  

LÄÅÆ 0.1 mL
����VWXt}~Ç

È"50 µL���ÉÊËÆÈ�DÌÍ* 10 mL�

Î½Ï=�Ð�Ç¾�ÑÒ�ÓÔ�� 5%ÕÖ×

-ØÙUÇÈ 0.2 mL�ÚÑÒÛÜU 0.6 mL�ÝÎ"

Þß�* 65 �àá=Ñ� 20 min�âãÆä)å

àæçèé6�ÑÒØÙU 5 mL êë�Þß:

350~800 nm ìíîï�Ãðñ�ReÑt}~Y

ò½~��~Ï�óô:t}~Yò½~ÇÈG

477 nmõ¿�ÀÁÂO�Ä`���=xVW�

ö`�Ã� 477 nm: 

2.2  t}~ÇÈ��÷ 

Æt}~
����VWXøJ�ÉÊÇ 

F`ù�úû�� 0.501 mg⋅mL

−1
�
����V

WXt}~ÇÈ: 

2.3  ò½~ÇÈ��÷ 

üÆ�������~ýþ (���� )�

0.1 g��Ýü`�ÍÒ��	=�ÑÒÉÊ 25 mL�

·¸õ
 45 min�æçèé6�ÉÊ��
��

�J����Æ[�È 50 µL�Í* 10 mL�Î½

Ï=� ��2.1�MNbcíî���ö`Â �: 

2.4  ��d��� 

DÌ�ÝÂÆ�2.2�MNt}~ÇÈ 10�20�

40�60�90�120 µL�Í 10 mL�Î½Ï=�R

½¾ÇÈ���y���2.1�MN�������

G 477 nm õDÌö`ÂO (A)�RÂO �!"

K�zJ�#"K�$�KL%��ú&�b' Y= 

0.183 8X+0.019�r=0.998��()*
����V

WXG 0.501~6.012 µg⋅mL

−1
ì��d�+,: 

2.5  ¦§�Ý�½- 

�ÝÂÆ
����VWXt}~ÇÈ 30 µL�

. 5/�DÌÍ* 10 mL�Î½Ï=��01��

�����ö`Â ��2 RSD� 0.33 %: 

2.6  �3�½- 

üÆ������ýþ� 1 g�. 6/��Ý

ü`�R½¾ÇÈ���y���2.3�MNbcË

Æ���2.1�MNbcö`Â ��¡4zJ�R
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����VWX¡�xVW²¿zJ� 8.92 %�

RSD� 2.01 %: 

2.7  5`�½-  

Æ������ýþ� 1 g��Ýü`��

�2.3�MNbcËÆ"���DÌ*��6 0�1�

2�3�4 hö`Â ��RSD� 0.60%�)*õ


6��~G��6 4 hì5`: 

2.8  Ñ�&O7½- 

üJ89zJ�����~� 0.05 g�. 9/�

�Ýü`�DÌÑÒû�� 0.501 mg⋅mL

−1

��

��VWXt}~ÇÈøJ(û���~û��

80%"100%"120%)���2.3�MNbcËÆ�

��2.1�MNbc���ö`Â ��¡4Ñ�

&O7� 100.1%�RSD� 1.14%:�(:) 1: 

� 1  ��������	
��
 

Tab 1  The recoveries of macranthoidin B 

���/ 

mg 

��/ 

mg 

���/ 

mg 

���/ 

mg 

	
�/ 

% 

�
�/ 

% 

RSD/ 

% 

50.12 4.47 3.51 8.04 101.7 

50.05 4.46 3.51 8.02 101.4 

50.02 4.46 3.51 8.00 100.9 

50.10 4.47 4.51 8.95 99.33 

50.09 4.47 4.51 8.99 100.2 

50.10 4.47 4.51 8.92 98.67 

50.07 4.47 5.51 9.90 98.55 

50.04 4.46 5.51 9.94 99.46 

50.01 4.46 5.51 9.99 100.4 

100.1 1.14 

2.9  �~ö` 

üÆ;�~ýþ(����)� 1 g��Ýü`�

��2.3�MNbcËÆ�ö`Â ��R
���

�VWX¡�¡4;�~=xVWzJ:�(:) 2: 

� 2  ��������
�������� 

Tab 2  The contents of total triterpenoid saponin in 

Lonicerae Flos at different developmental stages 

�� ���� ��� ���/% 

1 2007� 6� ��� 8.92 

2 2013� 6� ��� 8.00 

3 2007� 6� ��� 9.84 

4 2013� 6� ��� 9.87 

5 2007� 6� ��� 14.55 

6 2013� 6� ��� 10.64 

7 2007� 6�  �� 13.19 

8 2013� 6�  �� 16.95 

9 2007� 6� !"� 20.87 

10 2013� 6� !"� 21.41 

11 2007� 6� #"� 18.15 

12 2013� 6� #"� 16.95 

3  
� 

w<-=âQ���?H=xVW�zJö

`bc�Fö`Q 6 >ef8gh����~=

xVW�zJ:�()*�����ef8gh

�~=xVWzJ{|�?�R
����VW

X¡�xVWzJG 8.00%~21.41%ì¿�D@�

2=��hzJÀÛ�A�hzJÀB:ef;

/�C�����~sy�xVWzJD�{|�

E 6>8gh�lmFG�H: 

Gò½~ÇÈ�÷bc���'=�I��

xVWGËÆ�'=JKLMNOPQ�QR�

�()*�NOPSÆtxVWö`�(T��

?UV­W)àXY�YZÊSÆ[CxVW\�

xVW
�uÁ�F]^m_��`a�bcÇ

¾·¸ËÆ6ËÆÈdeíî��fg�FtË

ÆÇ¾"·¸\h"Ç¾)J9íîi`j���

ÉÊBXÊsy�ÉÊËÆ((u,­·¸ 30�

45�60 min�yu�()*�45�60 minsk�

¿l* 30 min�ËÆ((­Ç¾)JDÌ��Q

20 m"25 mY 30 mn��25 mn�\ËÆ7À

Û:`a�ÀoÄ`���?H=xVW�ËÆ

pq�ÉÊ 25 mL�·¸ËÆ 45 min: 

�)y�cö`xVW\r)���¾�Õ

Ö×-ÛÜU"sÕ×-ûtUYtuÉvwxÉ×

9�<-I�yyuQz{t*���=xVW

���5`��tuÉvwxÉ×|G½¾óô

}�u~�����ö`�(���­ÕÖ×-Û

ÜUYsÕ×-ûtUn�}�u��E��65

`�¿e��­����=ÕÖ×-ÛÜU�Àr

)���n��`a�w<-ÀobcQÕÖ×-

ÛÜU����¾�F�)Y�½-tÑ�6��

ÛÜU)J�Ñ�\hYÕÖ×-ØÙUû�9�

���íîQlb�À6bcÑÒ 0.2 mL 5%ÕÖ

×-ØÙU�0.8 mLÛÜU* 65 �fg 20 min�

�����­��5`�<-��(�¨`�~

G��6 4 hìö`��: 
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����� SPE-HPLC�������  �� SPE�������� ��

!"#$%&'()� HPLC��*+��,�- Inertsil ODS-3 C

18

�(4.6 mm×250 mm.5 µm)(/01-0.02 mol·L

−1
2

3456-78�.9:;<(=�>?-@A�BCDE>?(FG� 428 nm.HI� 521 nm.JKL 509 nm.MN

L 483 nm)(�O 30 �(!P+ 10 µL(7Q 1.0 mL·min

−1
��	  FG�%HI�%MNLRJKLS 0.05~4 µg·mL

−1

TUVWXYZ[(r\0.999 5).]^_E`ab- 98.0%.97.9%.98.6%R 99.5%.RSD ^<0.9%��
  c�def

g%hi%jkYW.l�mno��������	
�
� 4
����� 

��
�����(pq6��,�(���� 

������R917.101       ������B       �����1007-7693(2013)10-1113-04 

 

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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