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Isolation and Characterization of Phenol-degrading Rhodococcus sp. DGUM 2011. Jung-Suk
Oh' and Yeong-Hwan Han*. 'Deportment of Applied Biology. Graduate School, Dongguk
University, Seouwl 100-715, Korea, Department of Biology, College of Natural Science, Dong-
guk University, Kyongju 780-714, Korea - A bacterium DGUM 2011 has been selected from various
samples of industrial wastewater and soil. Based on the morphological and physiological characteristics,
the isolate DGUM 2011 was identified as Rhodococcus sp. and named as Rhodococcus sp. DGUM
2011. The optimal temperature and pH for the cell growth of Rhodococcus sp. DGUM 2011 were 37C
and 7.6, respectively. When phenol was added to the minimal media as a sole source of carbon and en-
ergy, the concentrations of maximum and optimum for cell growth was 0.10% and 0.08%, respectively.
When 0.05% phenol was given in the minimal media, Rhodococcus sp. DGUM 2011 completely utilize
it within 24 hrs. The isolate could utilize benzoic acid, p-hydroxybenzoate, p-cresol, tyrosine and phloro-
glucinol. The isolate possessed both catechol 1,2-dioxygenase and 2,3-dioxygenase activity. However, the
activity of catechol 1,2-dioxygenase was much higher than that of 2,3-dioxygenase, which suggests that
the isolate might degrade phenol via both ortho- and meta-cleavage, mainly via ortho-cleavage.
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Fig. 1. Electron microscopic morphology of the isolate Rho-
dococcus sp. DGUM 2011.
The horizontal bar represent 1 pum.
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Table 1. Morphological and physiological characteristics of
Rhodococcus sp. DGUM 2011

Characteristics Rhodococcus sp. DGUM 2011

Shape Rod (Pleomorphic)

Size Rod : 0.5-1.0x1.5-3.5 um,
Coccus : 0.5-1 pm in dia.

Spore None

Round, smooth and convex;
Pinkish orange

Colony shape and color

Gram reaction Positive
Oxygen response for growth Aerobic
Catalase activity Positive
Oxidase activity Negative

Indole production -
Methyl red -
Voges-Proskauer -
Citrate utilization -
Nitrate reduction +
H,S production -
Urease activity -
Growth on sole carbon source -

Maltose +
Mannitol -
Rhamnose +
Sorbitol +
Sodium citrate +

Sodium lactate -
Sodium fumarate +
Sodium pyruvate +
Sodium succinate MK-8(H,)
Quinone system 16:0, 18:1 wGc, 16:1 w7¢/15
Fatty acid isc 20H and tuberculosteanc
acid (TBSA 10Mel8:0)
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Fig. 2. Optimal pH for the cell growth of Rhodococcus sp.
DGUM 2011.

Cells were grown at 37C for 24 hr with shaking (120 rpm) in
the minimal media supplemented with 0.05% phenol as a sole
source of carbon and energy. The vertical bars represent stan-
dard deviations.
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Fig. 3. Optimal temperature for the cell growth Rhodococcus
sp. DGUM 2011.

Cells were grown at 37C for 24 hr with shaking (120 rpm) in
the minimal media (pH 7.2) supplemented with 0.05% phenol as
a sole source of carbon and energy. The vertical bars represent
standard deviations.
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Fig. 4. Time profile of phenol degradation by Rhodococcus
sp. DGUM 2011.
Cells were grown at 37C for 24 hr with shaking (120 rpm) in

the minimal media supplemented with 0.05% phenol as a sole
source of carbon and energy.
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Fig. 5. Effect of phenol concentration on cell growth of Rho-
dococcus sp. DGUM 2011.

Cells were grown at 37% for 48 hr with shaking (120 rpm) in
the minimal media supplemented with 0.05% phenol as a sole
source of carbon and energy. The vertical bars represent stan-
dard deviations.
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Table 2. Cell growth of Rhodococcus sp. DGUM 2011 with
various aromatic compounds as a sole source of carbon and
energy

e

Cell growth (Abs, 660 nm)

Aromatic compounds

Table 3. Specific enzyme activities of catechol dioxygenase
of Rhodococcus sp. DGUM 2011

Specific enzyme acitivity

Enzyme (umole/min/mg protein)
Catechol 1,2-dioxygenase 4.9438 x 107
Catechol 2,3-dioxygenase 1.4824x 10

24 hr 48 hr
Phenol 0.782+0.054*  0.803:+0.001
Benzoic acid 0.615-+0.037 0.587+0.031
p-Hydroxybenzoic acid 0.0531+0.016 0.4351+0.034
Ferulic acid 0.060+0.009 0.053-+0.011
Anthranilic acid 0.010+0.002 0.020+0.012
p-Cresol 0.519+£0.019 (3.460+0.019
L-Tyrosine 0.6731+0.056 0.673+0.023
Catechol 0.004+£0.006 3.0611+0.022
Protocatechuic acid 0.004+0.003 0.0374+0.012
Toluene 0.006 +0.002 0.004+0.000
Xylene 0.005-+0.001 (0.005+£0.000
m-Hydroxybenzoic acid 0.040+0.013 (.010-+0.006
Gentisic acid 0.006+0.013 0.0i4+0.010
Orcinol 0.002+0.000 0.010x£0.007
Phloroglucinol 0.0471+0.014 0.226+0.028
p-Toluic acid 0.008+0.001 0.007+0.002
Salicylic acid (0.0141£0.012 0.03940.033

*The values arc the averages

six replicates.

+ standard deviations for three to

*Cells were grown at 37°C for 24 hr in the minimal medium
supplemented with 0.05% phenol as a sole source of carbon and
energy.
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