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Tussilago farfara. 

   : 

1.        

Tussilago farfara ( - - ). 

2.       

     .  

3.      

 -  : Acinetobacter 

baumannii, Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella 

pneumonia, Escherichia coli. 
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1.1 Х   

 –   ,   

 ,      ,  -  

   . .     

   2-30 .      , 

 , ,   ,  ,  

        

 ;  ,     

,  ,     ≈ 30 .   

         

       

  [1]. 

       

     «   »,  

      -   
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 ё   ,   ,  

   ,   «  », 

«  »       [1]. 

        

          

  « » ,     

(  ,     . .),  

   .      

        [1]. 
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  ё    -  , 
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    [1].      

   ;   ё  

  (   )   

       

 ,       

[1]. 

 

1.2 М    

1.2.1 С      

« »  –     

       

       

 .      

  10  500  , ,   

 [3]. 

      –  

,    .   

  « »    [3]. 

      

    : 

1)  ,     ; 

2)  ,       

     ,    

  ; 

 3)   ,    

. 

       

  , - ,   -   

   .    



7 

 

 

      

   , pH ,   

 ,    10  300° .   

   ,   , , 

, , ,  ,   .  

  ,   , , , , , 

  [3]. 

     ,  

 , ,   ,  , 

  ,         

     [3]. 

  ,     

        

   ,      

   ( )   

      [3]. 

 

1.2.2 С      

        : 

    [NaBH4] = 2·10-3 /  

  t = 00 ,       

     [AgNO3]= 10-3 / . 

     : 

AgNO3 + NaBH4 + H2O = NaNO3 + B(OH)3 +H2 + Ag0 

      

 .      

    CPS DC 24000 (   [2]). 
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   [AgNO3]/[NaBH4]=1/10, -

     ( . . 1),  85 %  

  10-15 ,      50  100 [1]. 

 

1.3 я  , я    

   Nicotiana benthamiana 

       

     (1/10 – 1/100 

)   (10-3 – 10-4 M). pH ,   , 

    HCl  NaOH.    

15–3000    8000–15000 .[15] 

      

 ,  ,  . 

        

,     C  ( .2),  

( .3),    ( ),  

       

    (    –   ). 

      , 

  ,   .   

         

.       

        

 [15]. 

 ,       

     .  

,       , 

    ,  

Solanaceae, Brassicaceae, Chenopodiaceae   ,  
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 N. enthami na, ,  , Chenopodium amaranticolor  

, [15]. 
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   –         

    .           

     .    ,       
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         ,       

    .       

          

 ,          

    .         

         9–15  .  
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       .   ,  

              

          . 

           -    
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  ,        
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,   ,        
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[antibakterialnye-svoystva-i-mehanizm-bakteritsidnogo-deystviya-nanochastits-i-

ionov-serebra] 

1.5 И   я    

  

    30.04.14    

   ,  ,  

 .    ,     

       ,    

          

  ,   ,   . 

   — ,    

,         

 ,        ,   

       [6]. 

«         

       ,  

  ,      

,        , 

   .      

 ,     ,   

     .  

         

    ,    

,          

  ,    

  »[6]. 
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Salmonella typhimurium  Staphilococcus aureus,   

    ,   , 

    ,   

         

     .  

         

    ,  

 . 

       

   .   

,        

         

 . 

   ё     

    . ,   

       : 

     1–5 , 

  , , ,  

   .   ,  

       

   549  

        . 

[Nanochastitsy-serebra-poluchenie-i-primenenie-v-meditsinskikh-tselyakh] 
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 2.     

 

       

,       

        

    Tussilago farfara. 

  -      

   13    

   -  ,  

  : Acinetobacter baumannii, Staphylococcus aureus, Pseudomonas 

aeruginosa, Klebsiella pneumonia, Escherichia coli.   

     

    .  

. . - . 

        

      -   

. 

 

2.1      Tussilago farfara 

,         1  , 

     ,    

   .      3,5% 

   ( .1)  180     

  .    70%  

  60 ,       

,        

30 .  

        

  ( .2).     
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  Nutrient agar (HiMedia),    

  Sabouraud Dextrose Agar (HiMedia)  

    25     3 .  

      . 

 

 1 –    3.5%    

 

 2 –        
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2.2    

  ,   T. farfara, 

     16S -   . 

     ( )   

  SILICA uni     

     

   («  », «glass milk», SiO2),  

     ,  

    ,   . 

    – . 

    SILICA uni  

 1 .  ,    SILICA uni,  

           

 . 

: 

-   

-   №1 

-   №2 

-   

-  (  ) 

 : 

1)  ,  ,   .  

2)    300    (   , 

    ). 

3)          10 . 

4)         10 

.  13,4 . . 

5)        

     .   20   
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.   ,    

     .  

6)           

  10 .   ,     3  

       . 

7)   20 .  13,4 . .  

8)       

.  

9)    500     №1, 

 ,   . 

10)   30 .  2 . . 

11)   . 

12)     500     №2, 

 ,   . 

13)   30 .  2 . .  

  .  

14)  ,   .12  13. 

15)         5 .  

65  . 

16)     75   , 

    1-2 .  65  . 

17)         

     5 .   

       . 

18)  1 .  10 . .  

 (  )    ,     

.       . 
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      2-8   

2    6   -18      -

. 

 

2.3      

   

         

  .     

“  ”.  

       . 

  .   , 

    ,     

  4000 /    10 .  

 ,  ,   . 

      (AgNO3). 

 32     200    – 

  -   .  

     .  

        1:1. 

        

 ( . 3  4).     1,5   

 Eppendorf   20    13000 

/ .       

  , ,   .    

(    )     .  

,   ,   . 
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2.4 Х    

      -   

        

 Zetasizer Nano ZSP. 

 5 -  Zetasizer Nano ZSP 

       

 JEOL ( ).   -

      

 

2.5     

      

 .      

: Klebsiella pneumonia, Escherichia coli, Pseudomonas 

aeruginosa, Staphylococcus aureus, Acinetobacter baumannii. 
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- .        

   ,    

 -        0.5. 

      -   

   ,  5 ,   

,     -

: Bacillus pumilus, Bacillus amyloliquefaciens, Bacillus 

zhangzhouensis.       3    

  15   .      

   ,    

  .         

      37  .   

     . 

 

 6 –     
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 3.   

 

3.1 Х    Tussilago farfara 

  3   ,    

  Bacillus. 

     ,  

  ,  16S  

    GenBank NCBI   MH250028.1  

MG818449.1. 

 

Bacillus TS-1. 

,   , , 

  0,6-0,7  2,0-3,0 ,      

    ,   

,   .     

  .    

;      ,   

,       . 

  > 5-15 ° C,  40-50 ° C.  

   6,0  9,5;       4,5. 

   10% NaCl. - .  

,   ;   .   

.       

.           

 . :     ,  

 ,     . 

 

 



23 

 

 

Bacillus TS-18. 

 , ,  , 0,7-0,9 

 1,8-3,0 ,       

  (0,6-0,8  1,0-1,4 ).     

 15 ° C   50 ° C;    30-40 ° C.  

 , , , ,    20, 40  60. 

  , , , , , 

, ,   .    

.  -  - .    

   .     

5% NaCl,     10% NaCl.    

      .     

 α-      . : 

. 

 
Bacillus TS-41. 

 ,  , , 0,5-0,6 

    1,8-2,0   ,  ,  .  

- , ,    2-3     

32 °    48    LB.     

.    8-45 °  (  30-37 ° )   5-11 

(   6-9)  0-12% ( ./ .) NaCl (  1-3%).   

API ZYM    ,  , 

, - , -BI- , -

, β-   b- ;    

- ,  (C14)  - ;  

  - , - , - , b-

, N- - ,    

.   API 20NE,   



24 

 

 

, b- , b- ,   

 , .  D- , D- , D- , 

L- ,  , N- ,    

 .     . 

3.2     

       

     Zetasizer Nano ZSP  

  - ,   .  

        

  .  ,      20   

100 ,    ,     

  .         

  100 .    ,   

      .  

 ,      

           

,   -2.5.    ,     

     .  

 

[  3 ] 

 

3.2    

   ,  

        .  

      

,       

.  

[  2 ] 
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,     , 

    TS 41,     

    ,   ,    27  43 

.  ,    TS 1,    

   19  49    TS 18 –  19  43 .  

       1  

 Pseudomonas aeruginosa (49 ).   18 

      

 . ,     

,       , 

       .  

 41 ,      

8  9    ( .19).    

,    ,  . 

 

 

[  1 ] 

 

 

       

   ,     

; Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella 

pneumonia, Escherichia coli (     

).   MRSA, K.P, E.C.ATCC  E.C.R.  

,        

 ,  ,  MRSA  

      

 ,      ( .21).   
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: 
 

1)         

 Tussilago farfara ( - - ): Bacillus TS 1, TS 18  TS 41. 

2)    ,   

      

,        

30   100 .  

3)      

 ,  ,    

     

,      , 

  ,    

  . 
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