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1.  1.   

 

1.1     

 

 ( )    

 ,     

      [60].  

    Bacillusmegaterium   1888 .  

       ,   

 -  . 

 
 1-    

: 

n = 1: R = ο -  (3- ), R =  -  (3-

), R =  - ο  (3- ),R =  -  (3-

),R =  -  (3- ),R =  -  
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n = 2: R = ο  -  (4- ο ),  

n=3: R =  - ο  (5- ).  
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   (3-5  )  

 (6    ) [30]. 

        

    [58].    

  (  55-80%),   

     .   

 ,   (3 - -3 ),   
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,    .    
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 ,    [39]. 

  1     

   [35]. 

      , 

 -   . 

      

( ,       ) , 

  3     .    

    (  , ,  

 .) [15]. 
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 - 1.  (KhannaandSrivasta, 2005;Williams and Martin, 2002) 
 

 
 

(3 -
-3%3 ) 

(3 -
-20% 

3 ) 
(4 ) (3 -

-3%-4 ) 
(3 -

-16%4 ) 
(3 -

-64%4 ) 
(3 -

-12%3 ) 

 
 (о ) 177 170 145 60 166 152 50 61 

 
 (о ) 4 - -1 -50 - -8 - -35 

 
( ) 40 38 32 104 28 26 17 9 

  
( ) 3,5 2,9 1,2 149 -  30 0,008 

  
 (%) 6 

 
50 1 45 444 591 380 

: [( R )-3- ]; 3 : 3- ; 3 : 3- ; 4 : 4- ;  
3 : 3- ; 3 : 3- ; -   
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     , [(R)-3-

] ( 3 ) –  β-   ( 4 8 2)  

   90%     [2].  

 

 
 2-    

 

3  - ,      

       

     . 3  

      

  . 3    

   . 

     (   270°C) 

   (   180°C)   

     .    

   (R) - 3-  (3 )  4-

 (4 )  5-  (5 ) [35]. 

          

0,2  0,5  [63].        

[37].   ,       

   ,    

      

    [43]. 

,       

      ,   

       ;  
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 ,  ,      



11 
 

.       

       

 ,      . 

,       - ,  

    .  

,           

      [54]. 

 

1.2  я  

 

-        

 .       . 

    ,   ,    

     ,   

       .     

 ,        [9]. 
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,  )   
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    : , , o o , 

  . [12]. 
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 ,  ,      . 
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  ( , , , , , 
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1.3 -3-  

 

        

 ( ),        

[40].       ,  

      [63].  

,    ,  - , -
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[38].  –    .    

        [27]. 

       [40].  

   1994  Pieper-Fürst  Steinbüchel,   

   (GA14),     
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   3 .        

,       .  

    - .   
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  , -   
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oA    (S)-3- -    
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   3- - oA-   (S)-3-

- . 3- - -   -   
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(Ongetal 2017.) 
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 ,   ,    .   
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       .   

: , , , ,  
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 ,      
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   ,  ,   

,   [6]. 

    Ralstoniaeutropha 
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   ο  ( ), 

 ( )    
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 ( ) [10].     

   .   

  90%    .  

     5  15 %,   

         [11]. 

 ( )     

  .     : 

 ,     .    

 ,  O   

  ,     

        -   [14, 64].  

    ,  ,  

          

,      [14].  

    5. 

 

 
 5-   

 

      ,  
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      2, 3, 2’  3’  
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 6-   E.coli (Li, Y et al.,2016) 

 

1.7     

 

      . 

         

 [17]. 

       

 10- 20.        : 

 (    ),  

(      - -

        –  - -  ), 

 (      )  

 (      , 

   ).    

    :  

( 12:0),  ( 14:0),  ( 16:0),  ( 18:0). 

       

 ( 16:1ω7)     9  10  

  -   ( 18:1ω7)     11  

12  .   (    
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    )     

.     , 
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   ,      

 ,       

 [17, 51].     

      S – 
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 -  ,   -  (2-OH-  3-
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 [41]. 
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  . 

        

  [7].       . 

     ,    [21, 34]. 
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    (  2  10 %   

) [25]. 
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1.10 я      

 

      ,   

   ,  ,  

     [28]. 

      .    

,   ,       

 ,    

,     . .  

Johnsoncc  (Johnsonetal., 2010) ,   

         

      30˚  [32].Perez  

 (Perezetal., 2019)     

   25 ˚  [47].  Gohc  

(Gohetal.,2012)       

Pseudomonas       5 ˚ ,  

    [23].  ,  

Obruca   (Obrucaetal.,2016) ,     

.  -   CupriavidusnecatorH16 

       

        

-   [42]. 

      ,  

        ,  

     ,  

    . 

    ,    

       

      , 

    [50]. 
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2.  2.    

 

2.1  я 

 

      

CupriavidusnecatorB-10646. Ш      

   . -

  : , -  

(  - ,    -  ,  0.3-

0.5×1.2-2.0 ), .   30-31°C, pH 6,7-7,2. 

 .  .   

   (   )   

  , - ,    

   2-4 .     

(   )   (1,5-2,5 ), - , 

.       

     .   

          

 :  ( , ),  ( , 

, , , , , , ), 

  ( , , , , 

, 3- -  4- -  , , , 

, ),  ( , ), 4-   

 ,  2, CO2  CO    [22]. Ш  

  :   , 

  ;        

;     ,   

 ,     50%. 
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2.2   я  

 

     , 

         

     -

 «IncubatorShakerInnova»  44 («NewBrunswickScientific», 

Ш )     0,5     0,5 

  30˚   200 /    24 .    

 .     

  Ш .  : Na2HPO4*H 2O-9,1; KH2PO4-1,5; 

MgSO4*H2O-0,2; Fe3C6H5O7*H2O-0,025, NH4CI-1,0 ( / )   

 (H3BO3-0,288; CoCI2*6H2O-0,030; CuSO4*5H2O-0,008; 

MnCI2*4H2O-0,008; ZnSO4*7H2O-0,176; NaMoO4-0,050; NiCI2-0,008 ( / )). 

      1   

  0,5.      

10˚  - 37˚ .      72 .   

   ,   

  20 / .        

       ,  

.  

 

2.3    

 

        

      -2 ,  

    1:5  λ=440  (  

   1 ).      

  .   25   

  10   6000 /    

(«Eppendorf», ).       
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    .   

  ,     . 

    105°     Sanyo 

(«SanyoElectricCo., Ltd.», )   24 ,     

    4-    (MettlerToledo, 

Ш ).         

     . 

     :  

t

XX




 12 lnln    (  -1), 

 X1  X2 -    ( / )       ∆t. 

    1     

25   .    1     

,   1     (1   

  1000  95%  )  3    

:  (   5:1).   

   .     

     (t=80° )  20 .   

        . 

      -2  

   540        50 . 

      . 

       

          

 - -  (7890 /5975C, AgilentTechnologies, USA).  

   (3,9 - 4,5 )    1   

 (  50     100  ), 

 0,85    0,15    . 

        80    

  2  40 .       
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1         .  

    –   

      

  AgilentTechnologies 1260 Infinity ( Ш ) 

   (Fluka, Ш , ). 

  ( )   ( )  , 

    ( = / ).  

 

2.4 я   

 

       

   (2:1).       12 

.  ,        

      .  

   .      

     (1:2).    

       . 

         

  .     

     .  

       .   

   ,        

     . 

 

2.5      я  

 - -  

 

       10   

 0,2      80     .  

   1     2  . 
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    ,      

   ,        

      .  

      

         Na2SO4  

 ,      . 

      - -

. 

 

2.6       

 

     -  

 (7890 /5975C, AgilentTechnologies, USA). 

    :     

 «split», . .       ;  

     ,     

;           

20-40 ,       ,  

   1-3  .    «  

»   ,    

,    . 

 : -  - ,  - 1 

/ ;    - 2200 ;   

 - 1200 ,    2300    

50   ;   HP-FFAP,  30 ,  - 0.25 ; 

   250oC,   -  165oC,  

   70 eV,     45  500 

m/z   0.5 / .        

    -     

;   , , , , 



30 
 

-        10  20,   β-

.  

    1 ,    

       , 

  -  ,   

   ,   , 

        

. 

       

,     100    

  1   1  .     

    .  

      

 ,  -  . .  ,  

. .   ( -   ., 1980,   ., 1998). 

tP

m
Vm




 ,  

Δm –         Δt, 

P  –          

    . 
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[  15 ] 
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,     25-37 ˚      

   .    7,1-7,9 

/  ,  73,7-82%.   40˚    . 

   25˚     

   . 

,       

     . 

   (2013,3 )    

(861,3 )    10˚   15˚ . 

,     ,   

   1,8-2,4%. 

       

. ,    30˚    

   16:0  -17:0    

 16:1ω7  18:1ω7.   35˚   . 

        

   . 

      

( , , ).   30˚  

  16:0 24-48    146,4 /    . 

 35˚   48-72     16:0   1036,4 /  

   

  ,   16:1ω7  18:1ω7  

 203,7  783,9 /    .    
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