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ABSTRACT�

��

�OBJECTIVE  To optimize the extraction process of Jianpi Xiaoshi granules. METHODS  The orthogonal design 

was used to select the optimum extraction of Jianpi Xiaoshi granules according to the amounts of naringin and the yield of 

extraction�RESULTS  The optimized extraction process was 12 times of water, and three times for 3 hours each time. 

CONCLUSION  The process selected in this experiment is practicable and can be applied for preparation of Jianpi Xiaoshi 

granules� 
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2.1  '(	¿ÀÁ 

ÂÃÄÅÆÇ

[1-2]
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Tab 1  Design for factors and levels of orthogonal test 
*+ 

,- 
A.,//0 B1234/h C1256/5 

1 8 1 1 
2 10 2 2 
3 12 3 3 

2.2  ��TU]^ 

,Þ	ßàáU��âã60 g�ä18�%,d

e×_�TU�TUyå����}Kæçè100 

mL"�y�GY�é�f(êë2Ó% 

2.3  ìZí¥[3-4] 

2.3.1  {|ÜÝ   {|îµAgilent ZORBAX 

Eclipse XDB-C18{|î~4.6 mm×250 mm�5 µm�ï

ðñzµ¸¹-b~20�80�~YòóôõpHöè3�ï

·í÷øµ283 nmïîùµ30 �ïðúµ1.0 mL�min-1
% 

2.3.2  rûüý"0G  þ�áUhij\-²

5.06 mg��10 mLZ�)�Yº»���¥�è�

R��	�pæRL506 µg�mL-1
"
Gy�;¯þ

�ZU�
Gy0.2�0.4�0.6�0.8�1.0�1.2�1.4�

1.6 mLå10 mLZ�)�Yº»¥�è�R��	%

,K�{|ÜÝ_�í¥%g\-²�yæRCL

�rX����"�;öAL��rY��0rûüý� 

ý�	�LY = 34.736 X�4.924 6~r = 0.999 9�%h

ij310.12�80.96 µg�mL-1
�������"ý

�@A% 

2.3.3  �²í¥  �U�y2.0 mL�� 5 min  

~10 000 r�min-1
���UK!y�0.45 µm "#$%

Ã$�U&$y�'L(f²�y%þ��U10 µL

�y�,)2.3.1*+ÜÝí¥�C,Ö×2% 

2.4  noí¥[4-5] 

þ��Uæçy10 mL�;¯�-n.è/

ê"��0)�b1�n�23å45n.6

n.è/ê�78oê�Á9nopl�C,

Ö×2%  
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Tab 2  Results of orthogonal test 
*    + 

789 
A B C D :;</

1) /mg =>�?/% @ABC

2) 

1 1 1 1 1 308.37 12.68 47.86 
2 1 2 2 2 447.12 19.73 71.03 
3 1 3 3 3 598.06 21.85 89.48 
4 2 1 2 3 476.55 20.12 74.60 
5 2 2 3 1 621.15 24.65 95.32 
6 2 3 1 2 410.20 17.27 64.15 
7 3 1 3 2 665.69 22.31 97.15 
8 3 2 1 3 420.81 15.53 63.15 
9 3 3 2 1 641.81 20.89 92.91 

K1 69.457 73.203 58.387 78.697    
K2 78.023 76.500 79.513 77.443    
K3 84.403 82.180 93.983 75.743    
R 14.946  8.977 35.596 2.954    

D�

1)60 g
EF:;<GH/I2)
@ABC=:;<H/BC+=>�?BC�:;<H/BC=�:;<H//JK:;<H/�×0.7×100�=>�

?BC=�=>�?/JK=>�?�×0.3×100 

Note: 1)The amounts of naringin in 60 grams of drugs; 2)The comprehensive score= the score of AN (amounts of naringin) + the score of YE (yield of 
extraction), the score of AN = (amounts of naringin /the maximum amount) ×0.7×100, the score of YE= (yield of extraction/ the maximum yield) 
×0.3×100
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Tab 3  Variance analysis of orthogonal test 

LM 

NO 

P  M 

-LQ 
RS� FT FUVT WXY 

A 337.495 2 25.601 19.000 <0.05 

B 123.711 2 9.384 19.000 >0.05 

C 1 922.840 2 145.858 99.000 <0.01 

D 13.183 2 1.000 19.000  

ZM 13.180 2    

:×2;<�ÍÎ��TU"=ÓÏÐL

C>A>B�'TUÓÔ>ÑbZ>TUÒ?%×3"	

>;<×?�ÑbZ:TUÓÔ\TUC,�@A

�ÍÎ�TUÒ?ÍÎBC%
DE;<Ì¥OÛ

]^Lµ A3B3C3%'Ñ12FZbTU3Ó�éÓ3 h% 
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LÉÊ¦vH"TU]^IJK¥�,�]^

êë3Ó�'Ñ12FZbTU3Ó�éÓ3 h%
åÑ

bZ:TUÓÔ\TUC,�@A�ÍÎ�LÉÊ

uÑbZ14FmTU4Ó\C,"ÍÎ�'Ñ14F

ZbTU3Ó�éÓ2 h�gmÑ12FZbTU4Ó�

éÓ2 h�C,Ö×4%C,×?Ñ12FZbMÑ14

FbTUmTU3ÓMTU4ÓßB>¯NP�Os
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Tab 4  Results of evaluation test (n=3) 

No 
140, 

135 

120, 

145 

120, 

135 

120, 

135 

120, 

135 

:;<//mg 695.32 701.04 683.37 675.28 673.57 

=>�?/% 25.05 25.14 24.95 24.83 24.89 
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