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Staphylococcus 3 – – – – – – – 

Serratia 2 – – – – – – – 

Escherichia 5 – – – – – – – 

Proteus 5 – – – – – – – 

Salmonella 3 – – – – – – – 

Citrobacter 5 – – – – – – – 

Shigella 2 – – – – – – – 

Klebsiella 5 – – – – – – – 
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Aeromonas 5 – – – – – – – 

Pseudomonas 5 – – – – – – – 

Bacillus 5 – – – – – – – 
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    ,     1    

 58 °  60 °  62 °  64 °  66 °  

YP – 1 1,5×10 5± 0,3×105* 3,0×103 ± 1,0×103* 1,3×101 ± 0,3×101*   1,3×108 ± 0,3×108

YP – 2 3,0×104 ± 1,1×104* 2,7×104 ± 1,6×104* 6,3×102 ± 1,3×102* 4,7×101 ± 0,8×101* 3,0×101 ±1,1×101* 4,6×108 ± 1,2×108

YP – 3 3,3×104 ± 1,8×104 2,3×103 ± 0,8×103    1,6×108 × 0,6×108

YP – 4 6,0×103 ± 2,0×103** 3,0×104 ± 0,5×104** 3,1×102 ± 1,0×102**   8,0×107 ± 1,1×107

YP – 5 8,7×104 ± 0,8×104* 11,7×104± 0,8×104* 2,3×104 ± 0,6×104* 5,0×101 ± 1,1×101*  1,3×108 ± 0,3×108

YP – 6 3,7×106 ± 1,2×106* 4,7×105 ± 0,8×105** 9,0×105 ± 2,6×105* 7,0×102 ± 1,5×102**  5,0×107 ± 0,5×107

YP – 7 7,0×104 ± 1,0×104 1,3×103 ± 0,3×103 1,4×102 ± 0,2×102 2,7×101 ± 0,8×101  2,6×108 ± 1,2×108

 
    ,     1   

  15  30  45  60  

YP – 1 2,0×108 ± 1,0×108 2,3×108 ± 1,3×108 1,3×108 ± 0,3×108 9,0×107 ± 1,0×107 1,3×108 ± 0,3×108

YP – 2 1,2×108 ±0,3×108* 2,3×108 ± 1,3×108* 1,6×108 ± 0,7×108* 7,7×108 ± 2,3×108 1,3×109 ± 0,3×109

YP – 3 1,6×108 ± 0,6×108 2,0×108 ± 0,5×108 2,3×108 ± 0,8×108 1,3×108 ± 0,3×108 4,0×108 ± 3,0×108

YP – 4 4,3×108 ± 1,2×108 6,0×108 ± 2,6×108 2,9×108 ± 1,2×108* 4,0×108 ± 0,5×108* 1,3×109 ± 0,3×109

YP – 5 5,0×108 ± 1,5×108 2,3×108 ± 0,3×108 3,3×108 ± 1,2×108 3,2×108 ± 1,0×108 6,0×108 ± 1,5×108

YP – 6 1,3×108 ± 0,3×108 6,3×107 ± 2,0×107 4,0×107 ± 1,0×107 2,7×107 ± 1,2×107 5,7×107 ± 0,8×107

YP – 7 4,0×108 ± 3,0×108 5,0×108 ± 0,5×108* 4,0×108 ± 3,0×108 1,5×108 ± 0,7×108 2,7×108 ± 0,3×108

                        :  *P < 0,05; **P < 0,01
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Рис. 2.3. Схема остановка реакции нарастания титра фага
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-61  

-2  

-3  

-67  

6 

6 

6 

6 

4 

4 

4 

6 

,43895,51659,XLI 

,43895.51659,XLI 

904,43895,51659,XLI 

,904, 35150.43895 

51659, XLI 

66,6 

66,6 

66,6 

100 
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,  
-61  -2  -3  -67  

60 –63 1,2 108 3,7 108 2,3 108 3 108 

64 –66 3,2 108 4,5 108 1,2 108 1,8 108 

67 –70 2,5 108 3,1 108 2,4 108 1,8 108 

71 –73 1,4 108 1,3 108 2,3 108 1,4 108 

74 –76 6,2 108 3,1 108 2,6 108 1,0 108 

77 –80 5,3 108 1,7 108 2,6 108 3 108 

81 –83 1,5 106 1,2 106 3,4 106 4,1 106 

84 –85 3,1 102 1 101 8 101 2,5 102 

86 –88 4±1,2 - 1±0,1 1,5 101 

88-90 - - - - 

  4 108 5 108 1 108 1 108 
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                                                                             I                                                               II 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 

 
 
 
                                            
 
 
                                   
 
 
 

 
 
                       : 48  (2 ) 

                                                                                                             : 120  (5 ) 
 

 

  
- .coli 157 
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   157 

24
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18

 
 

24
 

 
24

 
 

24
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24
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  2.5  

  5  

  5    
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. . 

    , 
   

,    
 (  ) 

  
   .   .  

     

-61 

5 103 104 22 96 

16 102 .  32 .  

24 102 .  40 .  

-67 

5 103 104 22 96 

16 102 .  32 .  

24 102 .  40 .  

 

 
. . 

    , 
   

,    
 (  ) 

  
  

 .   .  

     

-61 

10 103 104 22 96 

16 102 .  32 .  

24 102 .  40 .  

-67 

10 103 104 22 96 

16 102 .  32 .  

24 102 .  40 .  
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138
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140



141



142
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. .      , 
  

  , 
  1  

1 n-1  E.cloacae  10005 10-10 9  108

2 n-2  E.cloacae  10005 10-9 1,2  109 

3 n-3  E.cloacae  10005 10-8 1,6  109 

4 n-4  E.cloacae  10005 10-6 3  107 

5 n-5  E.cloacae  10005 10-9 3  108 

6 n-6  E.cloacae  10005 10-6 3  108 

7 n-7  E.cloacae  10005 10-7 1  109 

8 n-8  E.cloacae  10005 10-5 1  108 

9 n-9  E.cloacae  10005 10-6 2  107 

10 n-10  E.cloacae  10005 10-4 4  106 

11 n-11  E.aerogenes  2601 10-5 3  106 

12 n-12  E.aerogenes  2601 10-7 2  108 

13 n-13  E.aerogenes  2601 10-8 1,6  1010 

14 n-14  E.aerogenes  2601 10-5 1,9  108 

15 n-15  E.aerogenes  2601 10-5 4  107 

16 n-16  E.dissolvens  802 10-6 1  108 

17 n-17  E.cloacae  1487 10-7 5  108 

18 n-18  E.cloacae  1487 10-4 2  105 

19 n-19  E.cloacae  1487 10-4 4  106 

20 n-20  E.cloacae  1487 10-5 3  106 

21 n-21  E.cloacae  1487 10-5 2  106 
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 Enterobacter  

 
, 

  
 

%
 

 
  

E.
clo

ac
ae
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52
0 

n-1  + + - + + + + - - - 6 60 

n-2  + + - + + + + + - - 7 70 

n-3  + + - - + + + - + - 6 60 

n-4  + + - - - - - - - - 2 20 

n-5  + + - + - + + - - - 5 50 

n-6  + + - - - - - - - - 2 20 

n-7  + + - + - - - - - - 3 30 

n-8  + + + + - - + - - - 5 50 

n-9  + + + - - - - - - - 3 30 

n-10  + + - - - + + - - - 4 40 

n-11  - - + - - - - - - - 1 10 

n-12  - - + - - - - - - - 1 10 

n-13  - - + + + - - + + + 6 60 

n-14  + + + + + + + - - - 7 70 

n-15  - - + + + - - - - - 3 30 

n-16  - - + + + + + + - - 6 60 

n-17  + + - - - - - - - - 2 20 

n-18  + + - - + - - - - - 3 30 

n-19  + + - - - - - + - + 4 40 

n-20  + + - + - - + - - - 4 40 

n-21  + + - - - + - - - - 3 30 

 
 . .     n - 2  n - 13   ( )

1 Klebsiella 10 - - - 

2 Citrobacter 10 - - - 

3 Escherihia 10 - - - 

4 Proteus 10 - - - 

5 Yersinia 10 - - - 

6 Salmonella 6 - - - 

7 Morganella 6 - - - 

8 Pseudomonas 4 - - - 

9 Bacillus 3 - - - 

10 Staphylococcus 4 - - - 

11 Streptococcus 2 - - - 

12 Enterobacter 10 + + - 
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 , 0  
 ,   ,     1 

 n – 2   n – 13  

60 – 63 8  109 1  1010 

64 – 67 1  108 8  108 

68 – 70 1,6  106 2  105 

71 – 73 1,7  104 7  105 

74 – 76 1,5  103 1  105 

77 – 79 3  102 1  104 

80 – 82 1  101 2,9  103 

83 – 85 - 2,5  103 

86 – 88 - 2  102 

89 – 91 - - 

92 – 94 - - 

   1,4  109 1,6  1010 
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. . 

 
    ,     1  

 10  20  30  40  

1 n – 2  1  109 7  109 1,2  109 2  109 1,4  109 

2 n – 13  1  1010 1,5  1010 1,7  1010 8  109 1,6  1010 
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. . 

   
,  

 n - 2 
 

 n - 13 
 

,   
 ,  

1 5 103 103 22 

2 16 102 102 33 

3 24 102 102 41 

 

  

 
. . 

  
   ,   n - 2   n - 13  ,    

 ,  

1 5 104 103 17 

2 7 103 103 19 

3 10 102 102 22 

4 16 102 102 28 

5 24 102 102 36 
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   %   

1 
 
2 
 
3 

-52  
 

-61  
 

-66  

13 
 

13 
 

13 

6 
 

7 
 

7 

16,11,8, 
101/57,12,7 

1,4,16,6, 
101/57,11,12 

1,2,9,16,7, 
12,13 

46,1% 
 

53,8% 
 

53,8% 
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  2,5  
  3  5  
  5  
  10  
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. . 

    , 
   

,    
 (  ) 

   
   

    
C-52 

 
1 5 103 104 22 96 

2 16 102 .  32 .  

3 24 102 .  40 .  
C-61 

 
1 5 104 104 22 96 

2 16 103 . . 32 . . 

3 24 103 . . 40 . . 

-66 
 

1 5 103 104 22 96 

2 16 102 .  32 .  

3 24 102 .  40 .  
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. . 

    , 
   

,    
 (  ) 

     
 

 
 

   
 

-52 
 

1 5 103 104 22 96 

2 10 103 104 22 96 

3 16 102 .  32 .  

4 24 102 .  40 .  

C-61 
 

1 5 104 104 22 96 
2 10 104 104 22 96 
3 16 103 .  32 . . 
4 24 103 .  40 . . 

-66 
 

1 10 103 104 22 96 
2 10 103 104 22 96 
3 16 102 .  32 .  
4 24 102 .  40 .  

   : . . –  . 
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169

 

  
  

.   

    %   % 

10 2 20 6 60 
      
8 3 37,5 5 62,5 
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-16  40 22 55,0 

-261  40 27 67,5 

    95,0 

 
 
 



178



179



180



181

 

  

 
 

  , 
   

,    
, 

(  ) 
  

    
   

 
 

-16 
 

1 5 102 104 22 79 

2 16 102 102 32 88 

3 24 102 102 40 96 

-261 
 

1 5 102 104 22 79 

2 16 102 102 32 88 

3 24 102 102 40 96 
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  , 
   

,    
, 

(  ) 
   

     
   

 
 

-16 
 

1 5 102 104 18 79 

2 10 102 103 23 82 

3 16 102 102 29 88 
4 24 102 102 41 96 

-261 
 

1 5 102 104 18 79 

2 10 102 103 23 82 

3 16 102 102 29 88 

4 24 102 102 41 96 

 
         

-16  2,0 109±1,0 109 1,0 109±0,4 109 

-261  1,8 109±0,7 109 1,0 109±0,2 109 
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B. subtilis /   

-  
 

,    

  
  35 

,% 

 
  1  

 ( , 1936) 

1. Bacillus subtilis 61/ Bs – 1  2,5±0,5 – 3,0±0,5 48,6 3,5 107± 
0,5 107 

2. Bacillus subtilis 3/ Bs – 2  3,0±0,5 – 4,0±0,5 42,9 1,0 108± 
0,3 108 

3. Bacillus subtilis 3 / Bs – 3  1,0±0,5 71,4 2,2 107± 
1,2 107 

4. Bacillus subtilis 98 / Bs – 4  1,0±0,5 – 1,5±0,5 51,4 2,4 108± 
1,6 108 

5. Bacillus subtilis 8 / Bs – 5  0,5±0,5 – 1,0±0,5 37,1 2,0 107± 
0,9 107 

6. Bacillus subtilis 21 / Bs – 6  1,0±0,5 – 1,3±0,5 34,2 6,0 108± 
3,4 108 

7. Bacillus subtilis 17 / Bs – 7  1,0±0,5 – 1,5±0,5 20,0 4,0 107± 
2,9 107 

8. Bacillus subtilis 5 / Bs – 8  1,0±0,5 – 1,5±0,5 28,6 1,7 106± 
0,3 106 

9. Bacillus subtilis 16 / Bs – 9  1,0±0,5 22,9 2,4 107± 
1,1 107 

10. Bacillus subtilis 32 / Bs – 10  1,0±0,5 – 1,5±0,5 25,7 3,0 108± 
1,5 107 

11. Bacillus subtilis 10 / Bs – 11  2,6±0,5 – 3,0±0,5 31,4 1,0 108± 
0,3 108 

12. Bacillus subtilis 12 / Bs – 12  1,0±0,5 – 1,5±0,5 34,3 4,0 107± 
0,5 107 

13. Bacillus subtilis 26 / Bs – 13  6,0±0,5 – 8,0±0,5 80,0 2,8 109± 
0,8 109 

14. Bacillus subtilis 23 / Bs – 14  1,0±0,5 22,9 2,4 108± 
1,3 108 

15. Bacillus subtilis 12 / Bs – 15  1,5±0,5 28,6 4,0 107± 
2,1 107 

16. Bacillus subtilis 4 / Bs – 16  2,5±0,5 – 3,0±0,5 88,6 8,0 109± 
0,5 109 

17. Bacillus subtilis 19 / Bs – 17  1,5±0,5 17,1 1,5 107± 
0,7 107 

18. Bacillus subtilis 4 / Bs – 18  1,0±0,5 – 1,5±0,5 54,3 5,1 108± 
2,4 108 

19. Bacillus subtilis 31 / Bs – 9  1,0±0,5 – 1,5±0,5 37,2 3,0 107± 
1,6 107 

20. Bacillus subtilis 25 / Bs – 20  3,0±0,5 – 3,5±0,5 20,0 1,2 107± 
0,4 107 

21. Bacillus subtilis 27 / Bs – 21  2,6±0,5 – 3,0±0,5 51,4 2,0 107± 
1,7 107 

22. Bacillus subtilis 14 / Bs – 22  2,0±0,5 – 2,5±0,5 28,6 3,4 108± 
1,9 108 

 

 
          

Bs – 13  40 31 77,5 

Bs – 16  40 34 85,0 

    

  

Bs – 13 ;  

Bs – 16  

   

 

95,0 
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                                       : 48  (2 )                                            : 96  (4 ) 
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24

 
 

24
 

 

6 
 

20
 

 
18

 
 

5 
. 

18
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   45  
 70 0  

   
   6  

 370  

      

  
   

 Bs-13  
Bs-16   

  
    

 

   2,  
 

    
  

   

 , 1%  
,  ,  

 , 
-  ,  
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B. subtilis 

    

  
 B. subtilis 
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       9,0        9,0                           1,0       1,0                        1,0       9,0  

 

 
           1                                2                           3 
             6   37 º                                        6   37 º                                   6   37 º  
              0,25                                           0,25                                       0,25  

  

 

     4,5                  4,5                4,5   
  \                \              \    
                1,0                                             1,0                                        1,0  

 

 

       2,5                           2,5                        2,5  
           0,7%    +                              0,7%      +                            0,7%       + 
   0,2                     0,2                   0,2   
                                                                                        

 

 

          1                            2                         3 
             1,5%                                      1,5%                                   1,5%  
             18   37 º                                      18   37 º                                   18   37 º  
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200

 . .            

1. 1 – Bacillus mesentericus 1     ,  .  .  

2. 2 – Bacillus mesentericus 2  ,   .  .  

3. 3 – Bacillus mesentericus 3  ,   .  .  

4. 4 – Bacillus mesentericus 4     ,  .  .  

5. 5 – Bacillus mesentericus 5  ,   .  .  

6. 6 – Bacillus mesentericus 6  ,   .  .  

7. 7 – Bacillus mesentericus 7  ,   .  .  

8. 8 – Bacillus mesentericus 8  ,   .  .  

9. 9 – Bacillus mesentericus 9  ,   .  .  

10. 10 – Bacillus mesentericus 10  ,   .  .  

11. 11 – Bacillus mesentericus 11  . . ,   

12. 12 – Bacillus mesentericus 12  . ,   

13.  13 – Bacillus mesentericus 13  . ,  , 
  

14.  14 – Bacillus mesentericus 14  . ,  , 
  

15. 15 – Bacillus mesentericus 15  . ,  , 
  

16. 16 – Bacillus mesentericus 16    .  .  

17.  17 – Bacillus mesentericus 17  .  .  

18.  18 – Bacillus mesentericus 18   .  .  

19. 19 – Bacillus mesentericus 19  .  .  

20. 20 – Bacillus mesentericus 20   .  .  
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 . .   
B. mesentericus /   

-   
,    

   
 22 , % 

 , 
   

1   

1. Bacillus mesentericus 1/ Bm – 1  1,0±0,2 22,7 1,8 108±0,2 108 

2. Bacillus mesentericus 6/ Bm – 2  2,0±0,2 13,6 2,6 107±1,1 107 

3. Bacillus mesentericus 66/ Bm – 3  2,5±0,3 68,2 1,5 109±0,1 109 

4. Bacillus mesentericus 66/ Bm – 4  1,4±0,1 31,8 1,0 106±0,4 106 

5. Bacillus mesentericus 5/ Bm – 5  2,4±0,3 22,7 3,2 108±1,2 108 

6. Bacillus mesentericus 44/ Bm – 6  0,8±0,2 36,4 4,9 107±0,3 108 

7. Bacillus mesentericus 7/ Bm – 7  1,4±0,4 18,2 8,1 108±0,7 108 

8. Bacillus mesentericus 2/ Bm – 8  2,2±0,2 77,3 4,0 109±0,3 109 

9. Bacillus mesentericus 9/ Bm – 9  1,8±0,4 40,9 6,8 106±0,5 106 

10. Bacillus mesentericus 66/ Bm – 10  1,0±0,4 45,5 9,0 107±1,5 107 

11. Bacillus mesentericus 44/ Bm – 11  1,6±0,3 9,1 4,6 108±1,0 108 

12. Bacillus mesentericus 12/ Bm – 12  2,0±0,4 22,7 3,5 108±0,9 108 

13. Bacillus mesentericus 13/ Bm – 13  1,8±0,2 54,5 4,2 107±1,1 109 

14. Bacillus mesentericus 3/ Bm – 14  2,4±0,3 45,5 9,4 106±0,5 109 

15. Bacillus mesentericus 15/ Bm – 15  1,7±0,5 18,2 5,3 108±0,6 109 

16. Bacillus mesentericus 6/ Bm – 16  2,6±0,2 36,4 3,2 107±0,8 107 

17. Bacillus mesentericus 17/ Bm – 17  1,7±0,4 27,3 1,2 109±0,1 109 

18. Bacillus mesentericus 4/ Bm – 18  1,8±0,2 13,6 7,5 107±0,7 107 

19. Bacillus mesentericus 9/ Bm – 19  1,0±0,3 22,7 4,2 106±1,3 106 

20. Bacillus mesentericus 20/ Bm – 20  2,0±0,2 36,4 5,4 108±1,1 108 

21. Bacillus mesentericus 66/ Bm – 66  1,7±0,3 31,8 3,2 108±0,5 108 

22. Bacillus mesentericus 44 / Bm – 44  2,3±0,2 18,2 2,8 109±0,2 109 
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           I                                                                                                            II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  
 
 
 
 

 
 

 
 
 
 
 
 
 
 
                         : 32                                                : 107   
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80 0

    
  6   370  
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 , 
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1%  ,  
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 ,  , 
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,    
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18
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                      9,0                                         1,0                                   1,0     9,0  

 

 
 
                                                                    
 
 
 
 
 
 
 
                     0,25                                        0,25                                      0,25  

  

 

 

 

 

 

 
              
                       1,0                                        1,0                                          1,0  

 

 

 

               2,5                       2,5                        2,5  
                 0,7%  +                               0,7%  +                                0,7%  + 
          0,2                 0,2                     0,2   
                                                                                               

 

 

 

                  1,5%                                   1,5%                                    1,5%  
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72
 

 

1 .  
 , , 

   
   

B. cereus  

: 
-  66-70  – 30 . 
-  80  – 10-15 . 

    
  

. cereus (  . ., 1995) 

  , 
     

  ( .1) 

    
(  , ,  

  .)  

  

Bacillus 
cereus 

18
-2

4 
 

 

: 4-5  

  

2 .  
 , . 
,   

   
 B. cereus  
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Bacil 
lus cereus 

Bacil 
lus 

megaterium 

Bacil 
lus 

mesentericus 

Bacil 
lus mycoides 

Bacil 
lus anthracis 

Bacil 
lus subtilis 

Bacil 
lus 

thuringiensis 
    + - - + + ± + 

  + - - + + - + 

 + + + + + + + 

 + ± ± - - + + 

 -  + - - ± + + + 

  - - - - - - + 

 + ± + - - + + 

  . 45  + + + - - + + 

     

 2 
± ± - - ± - ± 

 + - ± + - - + 

 + ± - - - - ± 

    + ± - + ± + + 

  + + + ± ± + + 

  + ± - ± + - ± 

 ± - + - + + + 

 + + - + + + + 

 ± - - - - + ± 

 - - + - - + - 

 - + + + - + ± 

 - + - - ± - - 

 + + ± + + - + 

 - + + - - + - 

 - + - - - - - 

 - ± + - - + - 

 - + - - ± - - 

 ± - ± - - + ± 

 + - - + ± + + 

: «+» - ; «-» - ; « ±»-  .  
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B. cereus 

  
 

 
     B.cereus 

1-   
FBc – 7  2   8035,  96, 4, 8, 18, 12, 17, 18, 20, 37, 42, 49, 50, 54 

FBc – 28  4  1, 2, 4, 8, 18, 12, 17, 18, 20, 21, 37, 42, 49, 50 

2-   

FBc – 3  2  5, 6, 16, 25, 29, 30, 31, 33  

FBc – 6  1  16, 31, 33 

FBc – 56  4  13, 25, 26, 29, 30 

3-   
FBc – 1  2   2527, 53, 64, 82, 85, 87, 90, 95, 98, 100 

FBc – 17  4  38, 65, 82, 101 

4-   FBc – 50  3  22, 76, 83 

5-   
FBc – 43  4  56 

FBc – 44  2  102 

6-   
FBc – 30  2  9, 27, 55, 77 

FBc – 47  4  9, 72 

7-   FBc – 33  2  19, 28, 32, 36, 57, 68, 71, 80 

8-   
FBc – 14  2  7, 15, 39, 41, 74, 89 

FBc – 38  4  14, 52 

9-   
FBc – 21  1   75 

FBc – 55  3  75 

10-   
FBc – 9  1   23 

FBc – 15  3  23 

11-   
FBc – 18  2  92 

FBc – 49  1  92 

12-   
FBc – 41  1  46, 51 

FBc – 46  2  51, 94 

13-   
FBc – 23  2  84 

FBc – 37  1  84 

14-   
FBc – 19  2   45, 59 

FBc – 52  4  45, 62 

15-   FBc – 27  1  60, 70, 88, 91, 97 

16-   FBc – 20  2  66, 78, 79 

17-   FBc – 34  2  43, 81 

18-   FBc – 51  2  35, 47, 48, 61, 67, 93, 99 
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 - «+» - ; «-» -  .  

 
 

1-
 

 

2-
 

 

3-
 

 

4-
 

 

5-
 

 

6-
 

 

7-
 

  

8-
 

 

9-
 

 

10
-

 
 

11
-

 
 

12
-

 
 

13
-

 
 

14
-

 
 

15
-

 
 

16
-

 
 

17
-

 
 

18
-

 
  ( ) 

 
 
1-   + - - - - - - - - - - - - - - - - - 
2-   - + - - - - - - - - - - - - - - - - 
3-   - - + - - - - - - - - - - - - - - - 
4-   - - - + - - - - - - - - - - - - - - 
5-   - - - - + - - - - - - - - - - - - - 
6-   - - - - - + - - - - - - - - - - - - 
7-   - - - - - - + - - - - - - - - - - - 
8-   - - - - - - - + - - - - - - - - - - 
9-   - - - - - - - - + - - - - - - - - - 
10-   - - - - - - - - - + - - - - - - - - 
11-   - - - - - - - - - - + - - - - - - - 
12-   - - - - - - - - - - - + - - - - - - 
13-   - - - - - - - - - - - - + - - - - - 
14-   - - - - - - - - - - - - - + - - - - 
15-   - - - - - - - - - - - - - - + - - - 
16-   - - - - - - - - - - - - - - - + - - 
17-   - - - - - - - - - - - - - - - - + - 
18-   - - - - - - - - - - - - - - - - - - 
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 ( ) 
 

 
 

 

   

EF–1 EF–2 EF–3 EF–4 EF–5 EF–6 EF–7 

   
E.faecalis 120 48,3 58,3 60,8 90,2 86,6 76,7 79,2 

E.facium 83 – – – – – – – 

E.raffinosus 3 – – – – – – – 

E.casseliflavus 3 – – – – – – – 

E.durans 2 – – – – – – – 

E.avium 1 – – – – – – – 

E.gallinarum 1 – – – – – – – 

E.hirae 1 – – – – – – – 

Streptococcus 5 – – – – – – – 

Staphylococcus 10 – – – – – – – 

Escherichia 2 – – – – – – – 

Proteus 5 – – – – – – – 

Morganella 3 – – – – – – – 

Citrobacter 5 – – – – – – – 

Enterobacter 5 – – – – – – – 

Klebsiella 5 – – – – – – – 

Yersinia 5 – – – – – – – 

Providencia 5 – – – – – – – 

Aeromonas 5 – – – – – – – 

Pseudomonas 5 – – – – – – – 

Bacillus 5 – – – – – – – 

:  «–» -  . 
 

 
   E.faecalis    

EF – 1  E.faecalis   1   .   , 2006 

EF – 2  E.faecalis   1      , 2006 

EF – 3  E.faecalis  13   -   , 2007 

EF – 4  E.faecalis  189    « »  , 2007 

EF – 5  E.faecalis  189       9  , 2007 

EF – 6  E.faecalis  345   .   , 2007 

EF – 7  E.faecalis  189   .   , 2007 

 

 
   

   
(  ) 

    
(    1 ) 

EF – 1  10-9 4  109 

EF – 2  10-10 1  1010 

EF – 3  10-10 2  1010 

EF – 4  10-9 6  109 

EF – 5  10-9 4  109 

EF – 6  10-10 2  1010 

EF – 7  10-9 8  109 
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, °  

 ,   , 
    1  

 EF – 1 EF – 2 EF – 3 EF – 4 EF – 5 EF – 6 EF – 7 
60 – 62 7 109 1 108 2 108 5 108 1 108 3 108 2 107 2 108

63 – 64 6 109 2 102 1 102 6 102 7 103 2 103 3 103 1 103

65 – 66 6 109 – – 4 102 1 101 7 101 – 7 101

67 – 69 6 109 – – – – – – – 

 7 109 5 109 2 109 7 109 1 109 5 109 2 109 3 109

  
,  

 ,   , 
    1  

 EF – 1 EF – 2 EF – 3 EF – 4 EF – 5 EF – 6 EF – 7 
15 – 2 109 2 109 9 109 1 109 7 109 3 109 6 109 

30 – 1 109 1 109 9 109 1 109 5 109 3 109 5 109 

45 – 1 109 1 109 6 109 1 109 5 109 1 109 5 109 

 7 109 5 109 2 109 7 109 1 109 5 109 2 109 3 109

:   –      E.faecalis  189. 
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 ,  
  , . ./  

  
,  101 102 103 104 105 

  
5 – + + + + 22 

16 + + + + + 33 

24 + + + + + 41 

 

 

 ,  
  , . ./  

  
,  101 102 103 104 105 

  
5 – – + + + 22 

16 – + + + + 33 

24 + + + + + 41 
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 ,  

  , . ./  
  

,  101 102 103 104 105 

  
7 – + + + + 19 

10 + + + + + 22 

16 + + + + + 28 

24 + + + + + 36 

 

 ,  
  , . ./  

  
,  101 102 103 104 105 

  
7 – – + + + 19 

10 – + + + + 22 

16 + + + + + 28 

24 + + + + + 36 
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Рис. 5. Морфология негативных колоний бакте-
риофага Psp72-УГСХА

 
 . .      

1 Psp1-  10-9 

2 Psp2-  10-8 

3 Psp4a-  10-9 

4 Psp4b-  10-10 

5 Psp6-  10-8 

6 Psp10-  10-9 

7 Psp17-  10-8 

8 Psp26-  10-9 

9 Psp41-  10-8 

10 Psp43-  10-7 

11 Psp56a-  10-9 

12 Psp60-  10-10 

13 Psp72-  10-8 

14 Psp75-  10-9 
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 . .       

1 Psp1-  2 1010 

2 Psp2-  4 108 

3 Psp4a-  7 108 

4 Psp4b-  2 1010 

5 Psp6-  3 109 

6 Psp10-  4 1010 

7 Psp17-  6 109 

8 Psp26-  4 108 

9 Psp41-  8 107 

10 Psp43-  9 107 

11 Psp56a-  2 108 

12 Psp60-  109 

13 Psp72-  6 107 

14 Psp75-  5 108 
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Рис. 6. Зоны лизиса в месте нанесения бактерио-
фагов Psp1-УГСХА, Psp4b-УГСХА, Psp10-УГСХА, 
Psp17-УГСХА

 

 . .     
             P. putida 

  
                     P. putida 

         
P. putida, % 

1 Psp1-  35 28 80 

2 Psp4b-  35 25 71,4 

3 Psp10-  35 30 85,7 

4 Psp17-  35 28 80 
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 . .   Psp1- Psp4b- Psp10-  Psp17-

1 P. aeruginosa - - - - 

2 P. fluorescens - - - - 

3 A. hydrophila - - - - 

4 P. mirabilis - - - - 

5 M. morganii - - - - 

6 K. pneumoniae - - - - 

7 Salmonella - - - - 

8 S. aureus - - - - 

9 Streptococcus - - - - 

10 B. cereus - - - - 

11 E.coli - - - - 

12 E. cloacae - - - - 

13 C. freundii - - - - 

14 Y. pseudotuberculosis - - - - 

15 Y. enterocolitica - - - - 

16 S. maltophila - - - - 

: «-» -  . 
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Табл. 5. Изменение титра бактериофага Psp10-УГСХА при увеличе-
нии температуры культивирования

, º    Psp10-  

50 4 1010

52 4 1010 

54 4 1010 

56 4 1010 

58 4 1010 

60 6 109

62 6 108 

64 2 103

66 5 102 

68 - 

70 -

  4 1010
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Рис. 7. Снижение активности бактериофага Psp10-УГСХА при повышении температуры воздействия

4,5х1010

4,0х1010

3,5х1010

3,0х1010

2,5х1010

2,0х1010

1,5х1010

1,0х1010

5,0х109

0
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 . .  
     1  

 10 .  20 .  30 .  40 .  

1 Psp10-  4 1010 4 1010 4 1010 4 1010 4 1010 

 

 
   

20 ºC 22 ºC 24 ºC 26 ºC 28 ºC 30 ºC 32 º  34 º  36 º  

Psp10-  - - - + + + + - - 

      : «-» -  , «+» - . 
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 ,   0,2   0,2 0,4 0,6 0,8 1,0 

    
Psp10-   1  

6 109 4 1010 3 1010 3 1010 2 1010 

 

 

     
  ,  

 

      

Psp10-  

1 4 10-9 7 108

2 6 10-9 9 109

3 8 10-10 4 1010

4 10 10-10 3 1010

5 12 10-10 3 1010 
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5 7 10 16 24 
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0 
105 104 104 103 103 

17  19  22  28  36  

5 
104 103 

- - - 
22  24  

10 
103 103 

- - - 
27  29  

16 
103 102 

- - - 
33  35  

24 103 102 - - - 
41  43  

:  
  –  ;   –  ,   ; «-» -   . 
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. . 

 
 

  
 

 
 

    
 

  
 

  
 

  
 

1  1   – + + – + + – 

2  2   – + + – + + – 

3  3   – + + – + + – 

4  4   – + + – + + – 

5 5   – + + – + + – 

6   – + + – + + – 

7  1   – + + – + + – 

8 2   – + + – + + – 

9 1    
  

– + + – + + – 

 – «+»  ;  «–»    
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 Desulfovibrio desulfuricans 
VKM B-1799 

Desulfovibrio vulgaris 
VKM B-1760 

Desulfovibrio gigas 
VKM B-1759 

Desulfovibrio sp. 
VKM B-2200 

Desulfovibrio 
sulfodismutans  

VKM B-1764 
 + + + + + 

 + + + + – 

 + + + + – 

 + + + + + 

  + + + + + 

  + + + + + 

 + + + + + 

 + + + + + 

 + + + + + 

 + + + + + 

 + – – – + 

 –  «+» –  ; «–» –   

 

  
5'-3' ,    , °  GC , % 

  – LipF CCCGTAACGGCCTGCAGGTT 20 59,34 65,00 

  – LipR CAGGGGCATGACCGTACGCG 20 60,18 70,00 

   224    
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 -   
   250 . .  

  38    10 . 

 
 30° , 24 .  

 
  

  
 

   
  1:10,  

30 ., 
 

 «  »  
    
D. desulfuricans 

 
 

1,0 . 

  
  

30 ° , 24 - 48 . 

     

1,0 . 
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. .    

,  ( ) 
 

, S ( 2) 
  

 m 1- m 2, ( ) 
  V  
/ 2·   Z (%)

1 1  –  ( ) 240 0,003 0,002 ± 0,0002 0,0103 ± 0,0007 – 

2  2  –  – 
D. desulfuricans 240 0,003 0,006 ± 0,0002 0,0311 ± 0,0012 – 

3 
 3  –  - 

D. desulfuricans –  
Ddu 48 –  

240 0,003 0,001 ± 0,0001 0,0050 ± 0,0005 97,4 

4 
 4  –  - 

D. desulfuricans-  Ddr 
57 –  

240 0,003 0,0011± 0,0001 0,0053 ± 0,0006 98,7 
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