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Rhodococcus -
, -

-

 [1–18]. -
-
-

 [16].
, 

, -
, 

-
, 

, -
-

 [12].

 
 Rhodococcus  

, , -
, 

-
-

, -
.  —

-
-
-

. 
, -

,
. -

: 

) 
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:  Rhodococcus, , ,
, , .

. . , . . , . . , . . 

, 
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-
 Rhodococcus , 

 ( , , , , , ,
, ),  ( -

, , , ). 
) , -

, , ,
, . -

, , 
 Rhodococcus  ( -

, ), , , .
-

 Rhodococcus erythropolis -5017. , , -
-5017 -

  80–93%  30 . , 
R. erythropolis -5017   , 

.  (1–2 ) -
 74–97%.
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-
) [19, 20]. 

-
. -

 Rhodococcus -
, 

, , , , -
, , , , -

, , , . [1, 4,
5, 7–10, 13, 16–18, 21–23].

,  Rhodococ-
cus jialingiae djl-6-2 

-
 — ,  

, -
-

 [17]. R. jialingiae djl-6-2
 94%  (100

)  60 . 
 Rhodo-

coccus , -
 Rhodococcus ruber Chol-4, -

, 
 — , , -

 [5]. 
 — 

. 

 Pseudomonas putida G7  NCIB9816-4,
Ralstonia sp. U2  —
Rhodococcus opacus R7  Rhodococcus sp.
NCIMB12038 [4]. -

-
. , -

, . 
, -
,  R. opacus R7  Rhodococcus sp.

NCIMB12038 -
, . 

Rhodococcus sp.  DK17  
 

, , , , -
, 

 -
, -

,  [2Fe-2S]-
 [9].  —

, -

. Rhodococcus sp.
DK17 

, -
 [10]. -

 
, , -

 , 
. 

 Rhodo-
coccus sp. DK180, -

 , 
.   DK180

. 

 Rhodococcus sp.
DK17, 

 4,5- -
-

-2,3- -
 [10]. , 

 Pseudomonas sp. NBM21  Rhodo-
coccus sp.  BTO62  -

 -, -  -
 180 3  20 

 100 3  10 , -
 —

60–78 3  [9].
-

, 
-

. Rhodococcus erythropolis
UPV-1 

, -
, 

-
 [21]. -

, 
 R. erythropolis UPV-1,

-
. -

-
, 

 pheA1  pheA2.  pheA1 -
 542  ( -

),  pheA2 —   189
 ( ). -

-
 R. erythropolis CCM2595 -

 Nocardia farcini-
ca IFM 10152  R. jostii RHA1 [21].

 Rhodococcus sp. RHA1,
-

, 
-

 ( ) — -
-

 [8, 13, 16, 18]. Rhodococcus
sp. RHA1 , -

. -
,  (9,7 )

 RHA1 

: pRHL1 (1,100 kb), pRHL2
(450  kb)   pRHL3  (330  kb).  ,
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, -
 —

pRHL1  pRHL2 [16, 18]. , 
 pRHL3  300 ,

.  -
, 

, -
 RHA1 

, 
. , 

pRHL3 , 
, 

 450  [18].  -
 Rhodococcus sp. RHA1 

, 
. 

-
, -

 —
. 

,
-

Rhodococcus -
-

 [16].
 — ,

-
 ( ), -

 Aspergillus flavus  Aspergillus
parasiticus [1]. -

-
. -

 ( ,
), -

. 
 R. erythropolis

1

1):  A B1
 2 ,  72

 33,2% -
. 

Rhodococcus rhodochrous VKM B-2469
 12–25 -

 14 
50–100  2–5 

 [22]. -
 — 

, 

. -
, ,

-
. 

-
-

-
.  R. rhodochrous VKM  B-2469  -

ween 60  1% (
) 

, -

 [22].
, 
, 

. -
-
-

-
 [11]. 

, -
-

. -
 ( ) 

, -
-

.  
-
-
-

. 

, -
: Rhodococcus sp. IGTS8, R. erythro-

polis D-1, R. erythropolis H-2, R. erythropolis
KA2-5-1, Paenibacillus sp. A11-2, Bacillus
subtilis WU-S2B  Mycobacterium phlei WU-
F1  [3,  11].  

, -
-

, -
, .

,
, Gordonia sp. 213E, Rhodococcus

sp. T09, Paenibacillus sp. A11-2 [3, 11, 16].
 Rhodococcus sp. WU-

K2R  80%  (0,27 )
 5 , 

-
 [11]. 

, -
 R. aetherivorans IAR1, 

-(3- -3- -
), 

 [23]. -

, -

-
. 
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-
 [23].

-

-
, , 

, 
-

,  ( -
),  [2].

 R. rhodochrous OBT18, -
, -

, 2- , 2- -
 (A T)  [2].

-
-
-

 Fe  ( ), -
.  Fe TA, 

, 
 A T (  99%  25 ) [2]. -

R. rhodocrous OBT18 -
.

, , -
. 

, 
, -

, 
-

 [7]. 
-

, 
-

. , -
 15% , 14% -

 20% 
R. rhodochrous  13808 [7].

-
. 

-
,  (T E) 

 [15]. 
 T E

-
,  ,  ,  -

, 
. 

, -
-
-

. 
-

. 

 [15]. 
, , ) 

 T E
R. gordoniae P3  R. erythropolis BD2. -

, -

. 
-

, , , ).
 Rhodococ-

cus sp. L4, 
. 

 20 ± 6%  27 ± 8% , -
,  

 (57 ± 5%) [15]. 
 T E   36  ±  6%

 [15].
N-  ( ) 

, 

 [6]. 

, -
 — -

 Rhodococcus sp. RHA1  Rhodococ-
cus ruber ENV425,  Mycobacterium
vaccae JOB5, Pseudomonas mendocina KR1

 Methylosinus trichosporium
OB3b [6].  R. ruber ENV425 

, 
-

,  P-450 .

, , , ,
. R. ruber ENV425 -

-
 8,3  2 

 [6].

-
-

, 
 18  [14].

 Rhodococcus,
Gordonia  Nocardia. 

-
-

. -
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 -
-

, -

, 
 [14].

,  R. rythropolis DCL14
 ( 5 16)

 15–28 -

 2,5%) [24]. 
-

 Rhodococcus . 1.

 
 Rhodococcus  

 (
),

. 
, 

. 
, 

. -

 

, 
 [12, 25].

, , -

R. erythropolis MLT1,  -
 [25].

 7,4
 

 — . -
-

, 
, 
. -

 
-

. 
 — R(–)-  —

-
 (–)-  [26]. ,

, 
, , -

. R. erythropolis DCL14 -
 (–)-  R(–)-

[87]. , -

 3  31  [26]. -
 DCL14 

 2,5  [27].
R. opacus B-4, 

,  

 1.  —  Rhodococcus

    

R. jialingiae djl-6-2  100 94% (60 ) [17]

Pseudomonas sp. NBM21
 Rhodococcus sp. BTO62

 -, -   180 3 [9] 

Rhodococcus sp. RHA1 10 80–100% (72 ) [13]

R. erythropolis DSM 14303 1 1,75‰ 66,8% (72 ) [1]

R. rhodochrous 
VKM B-2469  1 100% (24 ) [22] 

Rhodococcus sp. WU-K2R 0,27 80% (120 ) [11]

R. aetherivorans IAR1   10 100% (48 ) [23]

R. rhodochrous OBT18 2- 0,5 99% (25 ) [2]

R. rhodochrous
13808

  9,5‰ 15% (28 )

[7] 43,4‰ 14% (12 )

31,6‰ 20% (36 )

Rhodococcus sp. L4  80 36% (8 ) [15]

R. ruber ENV425 N-  8,3 76% (18 ) [6]

R. rythropolis DCL14 2–32 100% (9 .) [24]
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, -
 [28].  ,  

 o-

. ,  12 
R. opacus B-4  o
(0,217  2,12 ). 

-

, 

.
, , -

, 
 Rhodococcus sp. Y22 [29].  (1,0 )

52  28  7,0. , 
 Rhodococcus sp. Y22 -

, -
.  Rhodococcus sp. Y22

-
-
-

 [29].
, -

, 
), -

 ( ). -
 Streptomyces, Nocardia, Rhodococ-

cus, Mycobacterium
 [30]. -

-

- -
. , -

 R. pacus PD630 
 52% [31]. 

,  
, 

, -
.

-
 ( ,

,  2- -
), -

, , ,
, , -

 [32]. 
-

, -

. 

. 
, -

 Rhodococcus ruber AKSH-84,
-

 [32]. -

 (10 ) -
, -

-
. 

 41 , 
 R. rhodo-

chrous K22 [33].  R. ruber AKSH-84
-

- , ,
)  100 . -

 63% ( -
 126 )  120 ,

 —
92%  183

 30  ( . 1) [32]. 
, -

 R. ruber AKSH-84 
 « » -

 [32].
-

 R. rhodococcus
J1 —  a -

. 1. : 
 — , —  Rhodococcus ruber AKSH-84 [32]

 ( ) ( )

, , , , 
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,   30 .   [3].
, 

 R. ruber gt1, -
-

, 
-

 [34].
 — ,

-

-
.  Rhodococcus

rhodochrous PA-34 
 [35]. -

 597 : -
 1  

 6  10 , -
 60% ( -

) [36]. 
R. rhodochrous PA-34 -

 N- -N -N -
-

 [35]. -

,
.

-
, 

, -
, -

Rhodococcus.

, 

Rhodococcus

, -
 Rhodococcus, 

, -
, -

, -
.

-
.  Rhodococ-

cus jostii K01-B0171 
-

, -
 [37]. 

 Mycobacterium smegmatis
 3,13  6,25 -

. , 
Mycobacterium tuberculosis
0,39  [37].

,  RE, 
 R. ery-

thropolis JCM 6824 [38]. -

 RE  C —
,  Stigmatella

aurantiaca [39]. -
 C, RE 

-
 [38]. 

Rhodococcus fascians — -
, , 

 [40–43]. -

, 
-

,  Streptomyces pada-
nus [44].  -

, 
, 

. -
, -

 Helicobacter pylori -
 ( -

, ). 
. , -

 Rhodococcus
 ( ) [45–47].

,  Rhodococcus
sp. 33 -

, -
 «33 EPS». -

,

. , 
 D- , D- ,

D- , D- -

 1:1:1:1:1 [46].
R. rhodochrous S-2 -

,  D- , D- -
, D- , D-

 1:1:1:1 [47].
 0,8%

)  2,7% ( -
) . -

, 
, 

, . 
,  

 S-2 
-

, -

, -
 [45].

. 
-

. 
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, , -
 3

 [48]. R. rythropolis
ATCC 25544 -

 (55%)  (45%) -
, Rhodococcus sp. 501 — -

-
 [49]. 

 Rhodococcus -
 —

 ( ), 

-
 [50, 51]. -

-
, 

-
.
-

 37 . 
-

, -
 Coce-l169K/G173Q [50].

 in vitro ,
 Coce-l169K/G173Q

 2,9   37  ,   340  
,  .  ,  -

-
-

, 
.

-
 ( ). ,

. 
,  in vivo ,

, ,

 [51]. 
. -

 Rhodococcus -
-

, 
.

, -
 Rhodococcus 

-
,   70–80- .

[52–54]. -

.
, , -

-
,

, -

 [55–59]. -
 Rhodococcus -

-

[55, 57].
, , 

-
 [58, 59]. 

. ,  R. ery-
thropolis 51T7  — ,

: -
, 

 9  11
 [60]. ,  R. fas-

cians A-3, — 
[61]. R. erythropolis 3C-9  2 

: 
[62].  12 -

9 22  2 -
: , ,

, -

, -
 [62].

R. ruber , -
 [63].

R. fascians DSM  20669  
-

 [64]. 
 Rhodococcus sp.

TW53 
[65]. -

, , TW53 
 Rhodococcus,

.  —
. 

, 

14 19, -
 81,44%,  —

 (58,62% -
). 

: -
Ile-Asp-Met-Pro. -

 30,7  [65].
Rhodococcus wratislaviensis BN38 -

-
-

,   —  
-   [66]. -

, 
 2,3,4,2 -
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, 
2, 3  4 

, 
876 . -

 2,3,4,2
 849 . -

 72 
 24,4  5 

 [66].
, -

, 
.

,  R. erythropolis ATCC 4277 
-
-

, -
 [67]. 

Rhodococcus sp. TA6 -
 [68].

-
-

, , 
. ,
,  TA6, -

-
, -

 — 
 [68].

-
-
-

,  Rhodococcus
erythropolis -1 [69]. 

. . . -
-5017.

 R. erythro-
polis -5017

-
 ( , )  (

, )  [70–72].

: -
 (3 ), 

, 
 (  70%).

,  R. erythropolis -5017
, -

, 
-, - 

 [70, 71]. -
- ,  —

, -
, , -

 —  ,

, -
 , -

, .

-
, -

 [70–73], 

4  ( -
)  (

) [74–77], 
-

-5017

) [78]. 
, 

 R. erythropolis -5017
 (  2%, -
 KNO3 — 1,5 , -
 — 168 ) -

 [70]. 
 R. ery-

thropolis -5017 -
:

 2%, -
/N = 49:1,  NaNO3, -

, -
 0,14 2 , 

 168  [71].
, -

+

,  —
 

-5017 [78]. -

, 
35 ,  36 
(II), -

, -
 - -

,   4  
 [78].

-

.

-
, ,

, 
,  .,  

.
-

, -
 [55, 57, 79–82], 

-
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-
 [55, 67, 83–86].

-
 70-  —  80- .

-
-

 [52]  [87, 88]. -

 Rhodococcus — 
 [55]. 

, 

. , 
,  

 Rhodococcus
, -

 ( -, -,
). , -

-
,  ,  

. ,
 R. rythropolis 

4277  51 
1,5  (15 )

-
 1,7  [67]. -

  (20 ) 
,  R. rythropolis DSM

43215  (50 )  36- –38-
,  2  [52], -

 20  160 -
,  100  - , —

32  [55].  R. erythropolis SD-74 
240   
5   80   
40  [55]. -

-
 Rhodococcus -

, .

 Rhodococcus sp. Moj-3449, -

 (
0,2 –1)   180  

 [89]. 

Moj-3449 .

R. erythropolis -5017 
-210   - -

, 
 (

7,2 , 
 50%,  50%)

 60–70% ,  
8,0,   
0,3–0,4%  5–6 -

 2,4% ( ) -
 10% , -

1,0% -  [73]. -

 2 

3,5 -

 [73].
. 2 -

-5017 
 Rhodococcus

-
 - . -

, 
R. erythropolis -5017 ,

. , 
-5017  ( -

) 
, 

 ( . 2)
-

 (
, ). 

 2.  R. erythropolis -5017 
 Rhodococcus

, 
,

, 
,

 

 
,

 
, %

)
 / 

DSM 43215 [52] 12 18–
; 20,0 19,0 2,0 10 0,11 38  

DSM 43215 [55] 10– ; 
100,0 8,0 32,0 32 4,0 160  

SD-74 [55] ; 
80,0 12,0 40,0 50 3,3 240  

-5017 [73] ; 
14,4 1,7 7,2 50 4,2 48  
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R. erythropolis -5017 -
 (

)  (
) [74, 75, 77]. 

40–100% 
 (0,1%)  (0,2%)

-
-
-

,  1,4–1,5
 3,4–3,6 

, ,
 1,5–1,6 

 [74, 75].
 R. erythropolis

-5017 -
 -

-
, 

 3–5 
-
-

 -  [78].
-

. -

, 
, -

 [90]. -

, 
, , -

 [90]. -

 [68]. 
 Rhodococcus 

-
, , 

 [3, 20, 56, 58, 59].
, 

, -
,  -

.  

 Rhodococcus -
-

 20–25% 
 [20]. 

 [69] 
, 

 (100–200 ), 
 R. erythropolis 

-5017.  
 0,68 , 

0,1  /  0,01%
 99,5–99,8%. -

, -
-

 Rhodococcus erythropolis 
-5017 , 

Pseudomonas sp. PS-27, -
 (2%)  93–94%

[91].   (2,6  )
 R. ery-

thropolis -5017  92% 
50  [92].

 R. ery-
thropolis -5017 

. ,   30  ( . 2) -
 (2,6 ) 

5% ( ) -

80–93%. 

-
-
-

.
 30 

(21,4 ) -
 R. erythropolis -5017

(100–300 ) -

. 2.
 R. erythropolis

-5017: 
1 — ; 
2 — ; 
3 —  ( ). 

: — 1 , — 12 ,
— 30 

3



, . 5, 2, 2012

62

46–86% ( . 3).  R. ery-
thropolis -5017  

 (30 ) 
 (0,1 /1 ) -

 100%.
 Rhodococcus sp. TA6 [68], -

 (10%
NaCl),  (

 120 C  15 ) 
 (4,0–10,0). 

-
 70% . 

6 -
, -

 [68].

 [93,
94]. , 
Rhodococcus ruber, -

[94]. 
 IL-1 -
,  IL-6.

. 
-
-

. -
 Rhodococcus ruber IEGM 231

L-12, L-18 
-

 [93].  
L-10 -

 

 80- .

[53, 54]. ,  R. erythropolis
-

 1 (HSV-1) . 
 [95–97] , ,

 R. erythropolis -
5017 (0,61–2,1 ) -

-

(Bacillus subtilis -2, Candida tropicalis
-5, Candida albicans -6, Candida utilis
-65, Saccharomyces erevisiae -3).

 R. erythropolis -5017 
S. erevisiae -3  Es herichia oli -1

 Aspergillus
niger -3  Fusarium culmorum -7. 

, -
, 

.  2 
-

 97%  B. subtilis -2,
85% — C. tropicalis -5   74%  —  C. albi-
cans -6 [95].

,  R. erythropolis -
5017 -

 (C. albicans,
A. niger, S. aureus)  -

, -
 [96, 97]. , -

(104–105 ) -
 (12,5 )  (0,43 )

 15 
 0,7–66% , -

. 
, -

 R. erythropolis -5017 -

 — Pseudomonas syringae 8511, seu-
domonas corrugata 9070, Pectobacterium caro-
tovorum 8289, Xantomonas vesicatoria 7790

. 3). , -
 1  2 -

 X. vesicatoria 7790  P. syringae 8511 
-

5017 (0,8 )  11–12%.

 R. erythropolis -5017 -
-

,  
.

Rhodococcus

-

 3.  R. erythropolis
-5017 

-
-

, 

-
-

,  
,%

-

 

100 7,0±0,012 67,3±2,3   

200 5,7±0,023 73,4±2,7   

300 2,9±0,019 86,4±2,0  

-
 

100 11,6±0,026 45,8±2,1   

200 10,4±0,015 51,4±2,2   

300 9,3±0,021 56,5±2,7  

 0 21,4±0,015 0  
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, . 

-
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 — , , -
, , , , , -
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-

 Rhodococcus, -
 — -
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-
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, -
. -
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, , .
 Rhodococcus

-
 ( , ), -

 ( , , ), -
 ( , ) .
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BIOTECHNOLOGICAL POTENCIAL 
OF BACTERIA OF RHODOCOCCUS

STRAIN AND THEIR METABOLITES
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The literature and own experimental data,
concerning biotechnological potential of bacteria
of Rhodococcus strain as destructors of aroma-
tic, heterocyclic and aliphatic xenobiotic com-
pounds (naphtalet, xylol, toluene, ethylbenzene,
indole, nitrophenolum, trichloroethylene,
hydrocarbons of oil, etc.), and also as producers
of valuable metabolites (surfactants, antibiotics,
exopolysaccharides, enzymes) are given.
Surface-active substances (surfactants) are
essential products of microbial synthesis, as
these have significant advantages over synthetic
analogs as biodegradability, stability over a wide
range of temperature, pH, and can be produced
from  the  wastes  of  other  industries.  The  use  of
Rhodococcus metabolites in environmental pro-
tection technologies, medicine, agriculture, and
also participation of Rhodococcus strain in bio-
transformation processes for production of flou-
ver (carvon, geraniol), biodiesel, butiramide,
acrylic acid, etc. is discussed.

The own experimental data concerning the
intensification of Rhodococcus erythropolis V

-5017 surfactant synthesis and practical
application are summarized. It was determined
that the oil destruction degree in water and soil
reached 80–93% on the 30th day in the presence
of cells of strain I V -5017, as well as exocel-
lular metabolites with surface-active and emulsi-
fying properties. It was shown that surfactant of
R. erythropolis MV Ac-5017 inherent the
antimicrobial activity against the number of
microorganisms, including phytopathogenic
bacteria. The reduction of quantity of living cells
by 74–97% was observed after treatment (1–2 h)
of suspension of test-cultures with surfactant
preparations.

Key words: bacteria of Rhodococcus strain,
destruction of xenobiotics, biotransformation,
surfactants, polysaccharides, enzymes. 




