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ABSTRACT: OBJECTIVE  To optimize the extraction process for polysaccharides in Inonotus obliquus. METHODS  The 

content of Inonotus obliquus polysaccharides was used as index based on the one-factor tests, and the method of response surface 

method with 4 factors and 3 levels was adopted. The content of heavy metal in the extraction was detected. RESULTS  The 

optimum conditions of Inonotus obliquus polysaccharides extraction as follows: ethanol concentration was 30%, extraction 

temperature was 95 �, time of extraction was 2.5 h and the ratio of material to solvent was 30�1. Response surface analysis 

predicted that the production of crude polysaccharide was 33.6% and the content of polysaccharide was 6.177%, respectively. By 

using verification test, Inonotus obliquus polysaccharides reached 5.993% without significant difference compared with the 

prediction. And the level of heavy metal significantly decreased. CONCLUSION  The optimized extraction process can obtain 

high extraction rate, low level of heavy metal content, and can be used for extraction of Inonotus obliquus polysaccharides. 

KEY WORDS: Inonotus obliquus; polysaccharides; extraction; response surface method 
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Fig 1  The extraction process of Inonotus obliquus polysac- 

charides 
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ñ�TÓEñ�~:� 3 �Ö×êÅ�­�
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Fig 2  Effects of different concentrations on the extraction 

yields of polysaccharides 
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Fig 3  Effects of different temperatures on the extraction 

yields of polysaccharides 
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Fig 4  Effects of different time on the extraction yields of 

polysaccharides 
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Fig 5  Effects of different ratio of material to solvent on the 

extraction yields of polysaccharides 
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Tab 1  The table of levels of independent variables in coded 

«> A ¬*­®/% B ¯°t®/± C ¯°¦²/h D ³´p 

−1 25 75 1.5 30�1 

 0 30 85 2.0 35�1 

 1 35 95 2.5 40�1 

� 2  �!"#$%&'() 

Tab 2  Designs and results of the response surface tests 

µ¶· 

A ¬* 

­®/% 

B ¯° 

t®/± 

C ¯° 

¦²/h 

D 

³´p 

¸¹ 

¯°º/% 

 1 −1  0  0  1 4.562 

 2  0 −1 −1  0 4.028 

 3  0 −1  0 −1 4.206 

 4  1  0 −1  0 4.756 

 5  1  0  1  0 5.014 

 6 −1  0  0 −1 4.247 

 7  0  1 −1  0 4.757 

 8 −1  0  1  0 4.618 

 9 −1  0 −1  0 4.034 

10  0  1  0 −1 6.036 

11  0  0  1 −1 5.665 

12  0  0 −1 −1 4.657 

13 −1 −1  0  0 3.918 

14  1  1  0  0 5.169 

15  0 −1  0  1 4.415 

16  0  0  0 0 5.237 

17  0  0  1  1 5.233 

18 −1  1  0  0 4.960 

19  0 −1  1  0 4.062 

20  0  0 −1  1 5.162 

21  1 −1  0  0 4.224 

22  0  0  0  0 4.998 

23  0  1  0  1 4.774 

24  0  0  0  0 4.861 

25  1  0  0  1 4.589 

26  0  0  0  0 4.949 

27  0  1  1  0 5.048 

28  1  0  0 −1 4.683 

29  0  0  0  0 5.017 
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0.23CD−0.36A2−0.26B2−0.078C2

+0.072D
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2.2.2  ã¹=F  ã¹=Fxyz{�º¶�Ü

ÝÞ¸YPìÌ 0.0015�²�»���I(P<0.01)(

¼é½ P =0.065 1�z{:�­��¾¹	¿Ì 
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Tab 3  Analysis of variance of the extraction yields of 

polysaccharides 

»V¼½ >»¾ ¿À® T» F Y P Y ÁÂk 

ÃÄ 5.86 14 0.42 5.48 0.001 5 

1) 

A-¬*­® 0.37  1 0.37 4.80 0.045 9 

2) 

B-t® 2.89  1 2.89 37.92 <0.000 1 

1)

 

C-¦² 0.42  1 0.42 5.51 0.034 1 

2)

 

D-´³p 0.048  1 0.048 0.63 0.440 8  

AB 2.352E-003  1 2.352E-003 0.031 0.863 1  

AC 0.027  1 0.027 0.35 0.564 4  

AD 0.042  1 0.042 0.55 0.471 2  

BC 0.017  1 0.017 0.22 0.648 9  

BD 0.54  1 0.54 7.09 0.018 5 

2)

 

CD 0.22  1 0.22 2.88 0.111 9  

A

2

 0.84  1 0.84 11.03 0.005 0 

1)

 

B

2

 0.43  1 0.43 5.63 0.032 5 

2)

 

C

2

 0.039  1 0.039 0.51 0.485 7  

D

2

 0.033  1 0.033 0.44 0.519 1  

ÅV 1.07 14 0.076    

ÆÇ@ 0.99 10 0.099 5.10 0.065 1  

ÈÉV 0.078  4 0.019    

ÊV 6.92 28     

R

2

 0.845 8      

Ë�

1)

P<0.01�

2)

P<0.05 

Note: 

1)

P<0.01; 

2)

P<0.05 

2.2.3  ÜÝÞ=F  ,Ö×êÅ�ÄÅ�7­%

¾Ö×±��Übo 6~11( 
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Fig 6  Effects of different temperatures and concentrations 

of ethanol on extraction yields of polysaccharides 

 

� 7  ��0./
���������� 

Fig 7  Effects of different time and concentrations of 

ethanol on the extraction yields of polysaccharides 
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Fig 8  Effects of different ratio of material to solvent and 

temperatures on the extraction yields of polysaccharides 
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Fig 9  Effects of different time and temperatures on the 

extraction yields of polysaccharides 
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� 10  ���0����������� 

Fig 10  Effects of different ratio of material to solvent and 

temperatures on the extraction yields of polysaccharides 
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Fig 11  Effects of different ratio of material to solvent and 

time on the extraction yields of polysaccharides 
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Fig 12  The heavy metal content of the extract in different 

solvents 
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