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Study on the Orthogonal Test of Concocted Processing Integration in Fresh Corydalis Rhizoma 

 

KANG Li

1

, XU Jianzhong

2*

, YU Xuping

2

, SUN Yiming

2

(1.Cixi Hospital of Traditional Chinese Medicine, Ningbo 

315300, China; 2.Zhengjiang Research Institute of Traditional Chinese Medicine, Hangzhou 310023, China) 

 

ABSTRACT: OBJECTIVE  To study the technologies of concocted processing integration in fresh Corydalis Rhizoma. 

METHODS  The orthogonal test of three factors at three different levels was used. The effective constituents content was 

determined contrast with the traditional processing. RESULTS  The two methods of 4 mm slice, 4.6% acetic acid, vacuum 

pumping for twice and 4 mm slice, about 30% water content after drying, soaking in rice vinegar were optimal process, and can 

improve the concentration of etrahydropalmatine and achieve the effect of processing. CONCLUSION  The study provides the 

feasibility of concocting processing integration in fresh Corydalis Rhizoma. 
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2  ����	 

2.1  ��r?ÛJ 

2.1.1  �>9�����J  v)[l*k��

�À+
���(2.0 kg)�K���X@/oÃÎ

vP�Ù� 1,1
°k>­Õ��>9����

��v 2~3 minj��\ª«−0.095~ −0.1 MPaE

Y-.Î��2 minj/0��6�ÊX@Ë\(

>­Õ�Í���¬Î�ÏÈ�ÑÒ�TÔU 

Ö×� �ÑÒTÔ»1» 16 

� 1  ��������	
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Tab. 1  The levels and factors of orthogonal test for about 

vacuum force technology test in rice vinegar  

ú  û 

`� 

üuý_/mm þJ��/% ��	�����/� 

1 3 3.5 1 

2 4 4.6 2 

3 5 5.8 3 

2.1.2  X@��/>´WJ  v)[l*k��

�À+
���(2.0 kg)��ÊX@Ë\(�>´

W8X@ÕT�Í�>�� 3 ÑÒ 3 TÔU Ö

×� �ÑÒTÔ»1» 26´WE2��8��

�P�3oÙ45b67�
�>���K��

�X@/ 70 89:;<l=±°kÕT���¬

���P�Ù� 1,1
�>¥o´W6 

� 2  �����������
������� 

Tab. 2  The levels of factors of orthogonal test about 

soaking test in rice vinegar  

ú  û 

`� 

üuý_/ 

mm 

þ�	
üu�`�/ 

% 

��þ�/% 

(�
�Ò�) 

1 3 45 5.0 

2 4 30 10.0 

3 5 15 15.0 

2.1.3  ����r?J  29î�> 2010?@<

A���Bl
j_U ��r?6 

2.2  ��9����ÒÍ��@�Õ�ë� 

2.2.1  åæ;<  åæC�DEFïð Hypersil 

ODS2 C

18

o�C(4.6 mmG250 mm�5 µm)ñzH

ä��	(A)-0.3%����ã(B)(��­I pH ±

6.0)�F�J\KL�zHä A � 0~8 min�

10%~13%ñ8~25 min�13%~35%ñ20~50 min�

35%~65%ñ50~ 53 min�65%~95%ñ53~63 min�

95%ñ63~66 min�95%~10%ñ66~80 min�10%�

Mo�Es� 80 min6�NOÈ2����ÒÍ�

�@�P�5QR3 0006zS�1.0 mL·min

−1
ñê

ëTu�280 nmñC[�38 8ñUU��10 µL6

�NOÈ2����ÒP�5QR3 0006 

2.2.2  ÄV��ã
?W  oÃ�XY����

�ÒÍ��@�U�Z���	�²Ø[\�]

b^ 1 mLÕ 58 µg����ÒÍ��@� 0.124 

mg
_`�ã6 

2.2.3  a���ã
?W  *��bc(t��à)

d 1.0 g��XY��ÊÔefg9��X�h 70%

���ã 50 mL�Y�i��j´ 1 h��9kz

2 h�Îj�YY�i��� 70%���ãlm�

{i��n+�ot6�Xp*qoã 30 mL�r

��st�zHä�²�uv± 10 mL �g�[

\±w\�n+�ot�*qoã�ÉÝ6 

2.2.4  x�yz
{|  �Xp*}ÄV��ã

2�4�6�8�10�20�30 µL�2~2.2.1�Blå

æ;<ë�P���oÃ�P�����_(Y)�

ÄV�UU����_(X)��?_`�x�Ø�5

k�Ûw�����Òk�Ûw� Y=907.503 3X+ 

0.002 612 7�äyzÈ r=0.999 9�x����

0.116~1.74 µg6��@�k�Ûw� Y=755.128 4X+ 

0.617 71�äyzÈ r=0.999 7�x����0.248~ 

3.72 µg6��ÄV�Í��U�
åæ�1� 16 
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A−������B−�����1−Ä�uò�����2−ÀJ��ò

�����3−��� û����� 

Fig. 1  HPLC chromatograms 

A−mixture standard solution; B−sample solution; 1−standard of 

protopine; 2−standard of berberine; 3−standard of tetrahydropalmatine. 
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2.2.5  çì�X\�   �Xp*Õ����Ò

Í��@�
ÄV��ã�i0UU 5 Ï�^Ï

10 uL�{|ë�
�X\�����ÒP��RSD

� 0.361 1%���@�P�� RSD� 0.581 2%6 

2.2.6  ����   *k<ÄV��ã�)[l

ÎÊ�oÃv 0�12�24�96 hUU 10 uLë��

����ÒP�� RSD� 0.531 6%���@�P

�� RSD� 0.622 8%�»¼ÄV��ãv)[l

Ù]��6 

2.2.7  i0��   *k<��
�� 6 ��2

~2.2.1�Blåæ;<ë�����Ò(��@

�Õ��U�����ÒÕ�oÃ� 0.085 7%�

0.085 2% � 0.088 5% � 0.087 5% � 0.089 3% �

0.091 7%�RSD � 2.75%ñ��@�Õ��

0.052 4% � 0.051 9% � 0.053 4% � 0.054 9% �

0.055 3%�0.054 6%�RSD� 2.63%�»¼}ÛJ

i0�]�6 

2.2.8  �Uk���    *��Õ�
��U

��oÃ7�����ÒÍ��@�ÄV�/�

2~2.2.1�Blåæ;<U ë��¹ºoÃ1

» 3Í» 46 

� 3  "#$%�&'()*+, 

Tab. 3  Result of tetrahydropalmatine recovery test 

� 

� 

Ä��/ 

mg 

���/ 

mg 

���/ 

mg 

���/ 

% 

�����/ 

% 

RSD/ 

% 

1 0.338 5 0.29 0.614 1 95.05 

2 0.337 9 0.29 0.613 3 94.96 

3 0.341 2 0.29 0.619 6 96.01 

4 0.340 4 0.29 0.628 1 99.24 

5 0.340 6 0.29 0.630 8 99.89 

6 0.338 8 0.29 0.621 4 97.44 

97.10 2.18 

� 4  -.�/&'()*+, 

Tab. 4  Result of protopine recovery test 

� 

� 

Ä��/ 

mg 

���/ 

mg 

���/ 

mg 

���/ 

% 

�����/ 

% 

RSD/ 

% 

1 0.237 5 0.17 0.415 1 104.49 

2 0.232 0 0.17 0.411 0 105.31 

3 0.238 4 0.17 0.401 7 96.01 

4 0.232 1 0.17 0.404 5 101.37 

5 0.232 5 0.17 0.400 6 98.92 

6 0.232 1 0.17 0.401 1 99.39 

100.93 3.49 

2.3  Ö×� ¹º¬o�   

2.3.1  ���X@�����Ö×� ¹º  �

��X@�����°kÖ×��;<l
��

@�Õ�À]����r?
ÛJ^����\

� 0.49%~11.54%�©����ÒÕ�mÀ]��

r?
^����\v 34.79%~49.36%�s�x

1F���������v]¡Esje�>v
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Tab. 5  Results of orthogonal test about vacuum force 

technology test(n=2) 

�Úh� 

Ä�uò/ 

mg·g

−1
 

RSD/ 

% 

��� û/ 

mg·g

−1
 

RSD/ 

% 

1 0.537 5 1.05 1.2573 0.81 

2 0.530 2 1.51 1.2821 0.91 

3 0.535 5 1.96 1.1821 2.06 

4 0.485 1 2.40 1.2210 2.34 

5 0.526 1 3.14 1.1571 2.46 

6 0.486 1 2.03 1.2020 1.31 

7 0.522 9 2.06 1.2595 1.84 

8 0.525 1 2.53 1.2163 1.54 

9 0.484 3 2.69 1.2626 2.07 

����

�É 

0.481 9 3.41  0.8584 0.63 

Ä�Ú��s¹ºU ÛÞo��»¼Þß

°� 6Ñ�F�����ÒÕ�¡^
��¢

� 2 �� £�� £� ¹º
x¤�6 £

¹º�������X@Ë\� 4 mm�vÕ 4.6%

>­
�>9�����¬Î� 2 ÏÉy¥¦�

���ÒÕ��̈ ©ª«r?
"º6¹º1» 66 

� 6  0#��	
��
���1�(n=3) 

Tab. 6  Result of orthogonal test about vacuum verified 

test(n=3) 

)� Ä�uò/mg·g

−1
 RSD/% ��� û/mg·g

−1
 RSD/% 

)� 1 0.504 9 1.26 1.202 6 1.50 

)� 2 0.480 5 1.35 1.253 1 0.71 

2.3.1  ���X@��/>´WÖ×� ¹º  

���X@��/>´W��
��@�Õ�À

]����r?
��^����\°õ�©�

���ÒÕ�mÀ]��r?
^����\v

32.70%~43.92%�s�x1F��X@��{þA

oT�/§®>´Wy��������Ò
z

{�¨©�^�Õ��¹º1» 76 



 

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

Chin J Mod Appl Pharm, 2014 October, Vol.31 No.10      �1255� 

� 7  0#����������
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Tab. 7  Result of orthogonal test about soaking test in rice 

vinegar(n=2) 

�Úh� Ä�uò/mg·g

−1
 RSD/% ��� û/mg·g

−1
 RSD/% 

1 0.499 9 3.05 1.212 7 1.01 

2 0.480 6 2.98 1.191 8 2.00 

3 0.487 5 1.40 1.139 1 0.54 

4 0.524 3 2.23 1.204 5 1.45 

5 0.523 3 1.62 1.235 4 0.50 

6 0.523 9 1.57 1.188 3 0.73 

7 0.477 8 1.68 1.139 2 2.22 

8 0.497 9 2.36 1.191 4 1.78 

9 0.548 1 1.39 1.154 5 1.87 

���

��É 

0.481 9 1.56 0.858 4 1.20 

Ä�Ú��s¹ºU ÛÞo��»¼Þß

°� 6Ñ�F�����ÒÕ�¡^
��¢

� 5 �� £�� £� ¹º
x¤�6 £

¹º������X@� 4 mm(��±ÕT� 30%

¨©(�h 15%���P�
�>Ø¥o´W(d

6 2.0 h)Éy¥o¥¦����ÒÕ��¨©ª«

r?
"º6¹º1» 86 

� 8  0#����������
���1�(n=3) 

Tab. 8  Result of orthogonal test about soaking verified 

test(n=3) 

)� 

Ä�uò/ 

mg·g

−1
 

RSD/% 

��� û/ 

mg·g

−1
 

RSD/% 

)� 1 0.477 8 2.42 1.134 6 1.90 

)� 2 0.460 0 2.69 1.181 4 1.79 

3  
� 

ª·¸�«�+¬T(«�(95%��Í 70%

��4�­U 9kz�*� �¹º»¼�

70%���*ÜÝÚ¦o]®¯6°t°k�*E

s(1�2�3�4 h)
Ù]� »¼�2 hÚboÁ�

�*®¯629î�> 2010 ?@
ÛJ�zHä

�«�-0.1%±­�ã(���I pH ± 6.0)���

@�(����Ò¬�²bo°yf�
o��

�°kÙ³
�	-0.3%����ã� ���@

�Í����Ò¬�²boo�\]�6ª� 4

¾°k pH ´(pH ´� 5.75�6.0�6.2�7.0){|�

���Ò¬�²bo
o��¹ºµ� 6.0��6 

� ¹º»¼����<����r?�¿

�����>9�����¡¶�É� 4 mm��

�X@(vÕ 4.6%>­
�>9�����Î�

2Ïñ�Ï������>´�¿�É� 4 mm�

��X@(��±ÕT� 30%¨©(�h 15%�

��P�
�>¥o´W(d6 2.0 h)�;½ 2¾�

¿Ày������Ò
z{�¨©�^�Õ�6 
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