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.       ,    
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D- , D- )   .     

   ,  ,    
  β-1→2-, β-1→3-, β-1→4  β-1→6-
 [21].     

, . .        
    100  . ,   

,    ,    
      

. ,     
  .      
     [56]. 

     ё     
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  .     25-30%   
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 .  
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     .  

       , 
     .  

        
 ё      .   

   ,    [68]. 

    :  
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(   )   (   ),  
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  ,    [62]. 
     , 

-     ,   
. ,      

    ,  Bacillus, Cellulomonas, 
Pseudomonas, Xanthomonas, Clostridium,     

       [47]. 
,      

     : Bacillus polymyxa, 
Acidothermus cellulolyticus, Pyrococcus furiosus, Rhodospirillum rubum и 
Saccharophagus degradans [30, 44, 61, 66].      

      ,  ,  
         

 [31, 46].      
     ,   

Trichoderma,       
: ,   β-  [69].  

  Trichoderma,   Trichoderma viridae   
       

 : Fusarium oxysporium, Piptoporus betulinus, 
Penicillium purpurogenum, Penicillium  echinulatum, Aspergillus niger и Aspergillus 
fumigatus [48,57,58,64].  
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  [25].  ,      
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 ,   C:N,   

       ,    
     ,    

 [33]. 

    C:N,      . 
  , ,       
        

    [27].    , 
      C:P   

   120:1  240:1. 

1.2.2.3 pH    

     pH    
4.2  7.5.        
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pH    9,         
 .    pH     

      [52].   
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  ,     [40, 65]. 

         
 ,      .   
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         ,  
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   ,    
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      [24].   
        

      [29]. 
     ,  

   40 °      
   .    60 °  
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      [49,59]. 
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    ,   .   

   ,  38   . .  
«  »      . 

 : 56°22′07.48′′ . . 92°57′17.95′′ . . 

       II-III  . 
 ,   , ,   

 – .   , , 
,   . 

       250–300 .  
 , - ,    

+1,7 ° .     52,6. 
   144 .    

  0 °  — 202–210,    5°  — 140–155, 
 10°  — 105–114 .    10° .  

  470 ,      320–630 . 
      330–350 ,     — 

110– 120 .  : -  -   
    [4, 7]. 
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   :   , 
   2-        (  
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,    ; , 30    (Picea 

obovata),  ,   (  150    )   
8   . 
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      8   
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 .        
     .   

    ,   
. .  [19].  

 : 5  -      ё  100 , 
 20  2%-          (pH 6,7)  

200  .        
 37   4 .    1  50%-   

 .      ё  
  50  1 .   .   

. 

2       ё  50 ,    30 
,   2  50%-     2   

.  , ,    
    400 .     

      .       
  .    

   . 

     N-NH4  1    4 .  
   . 

  :  -3, 2%-   
   (pH 6,7), 50%-    , 

50%-   CCl3COOH, 1%-   KCl,  , 
  NH4Cl   0,005  N-NH4  1 . 

  2.3.2.2  

 (β- - .  3.2.1.26)   
 ,   

  ,     
    [26].      

     ,  
  .     

    [19]. 

 5    5  20%   5   .  
   3    37 ° ,       

 40     40° , . 
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 10       50    4   
.  25    .   

(  ),  2  0,2  Na2HPO4   5  
 .  ,     50   

    1   620 . 

:  

1. 20%  

2. 2   : : 120     

   1 . : 164   CH3COONa  

 1 .,      (1:8).  

3.  : : 50  CuSO4*5H2O   500   : 

25  Na2CO3 25   , 20  NaHCO3 200  Na2SO4 

       1 .     

370 .        (1:25).  4) 0,2M 

Na2HPO4*12H2O (71,63   1  ).  

4.  : : 5%    : 200  

H2SO4   800  .       (1:1). 

 

2.3.2.3  

 (      3.1.3.1-2) 
 ,     

 . 

      
       

.      
        

.      
    .   
    . .  [19]. 

 :        1 ,  ё  
  50 .   1     

  90%.   1  1%-   
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 ,      5 . 
    1    30 ° .  

  45      5 . 
      . 10    

  ,  1  10%-  , . 
      480   
   1 .  , 

   ,   . 
 

       1    
24 . 

:  1%-    ,  10%-   , 
 - ,     , 

  : 0,01     60 
3       100 3. 1 "   

 0,1  .     
,  0,02; 0,04; 0,06; 0,08; 0,1  P2O5  50 ", 
,    ,    

 . 

 

2.3.2.4   

 (H2O2 – .  1.11.1.7)   
   (  , , ) 

        , 
      . 

       .  
       . . , 

. .  [19]. 

    ,    
       1,4- - , 
  . 

 : 1       50   10  
 1%-   , 1  0.05%-  

  ,       
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 30   30 ° .        
      .    

       10   , 
      .  

,   ,    
     .  

    ,   
   .   

   1,4-   1    30   30 ° . 

:  1%-   , 0.05%-  
 H2O2,  ,   1,4- - . 

 

2.3.2.5  

 ( - : - .  1.10.3.1) 
        

 .     
( -, -, -)      .   

        
    . 

        . . 
, . .  [19] 

    ,    
       1,4- - , 
  . 

 : 1       50   10  
 1%-   ,   

     30   30 ° .      
        .  
         10  

 ,       
.  ,   ,  

     (   400 )  
 .     

 ,      
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.      
1,4-   1    30   30 ° . 

:  1%-   ,   
,   1,4- - . 

 

2.3.3  -    

      
 .   -    

      
,    -   

.   -   
      (   

103)    :  (  ),  
( -  ),  ( - ), (  ).  

     ё   ,    
  25-27 oC  7 . ё      

 . 

      
 [11]    Microsoft Office 2010.   

       p = 0,05.  
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