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ABSTRACT : For the development of biocatalysts and processes for microbial desulfurization of
petroleum, more than 60 microbial strains capable of DBT(Dibenzothiophene) degradation were isolated
from oil-polluted soils through 3 months of continuous and enrichment cultures. Among them, A23-3 strain
could grow on DBT as the only sulfur source, while hexadecane was not utilized as a carbon source, The
rate of desulfurization by A23-3 in a DBT-glucose medium was satisfactory. The addition of yeast extract
or trace metal solution accelerated the rate of desulfurization about 4.5~6.5 times. In case of actual diesel
oil treatment, the specific rate of DBT degradation was 0.045g-DBT per g-cell - hour. A number of
aromatic compounds heavier than C,. in diesel oil were alsc degraded by A23-3. A23-3 strain was

evaluated as 2 good catalyst for the production of low-sulfur, low-aromatic clean diesel oil.
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Fig. 1. The procedure of desulfurization bacteria

screening.
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Table 1. Residual DBT concentrations in broth

after treatment

edivm DBT +
DBT - BSM
Strain glucose-BSM

R rhodochrous
0.310 0.767

ATCC 21198
A23-3 0.194 0.648
A23-4 0.140 0.230
I3 0.200 0.231
Jar-7 0.110 0.182
2 0.321 0310
89 0.180 0.120
Qlo 0.173 0.148
A33-2 0.423 0.360
QP3B Not determined 0.160

Unit : mM

initial DBT 1mM, Sdays culture
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Table 2. Residual DBT concentrations in broth

after 48 hours of treatment

edium DBT +
DBT-BSM
Strain glucose-BSM

R. rhodochrous
0.135 0.218

ATCC 21198
A23-3 1.380 1.130
A234 0.261 0.243
3 0.193 0.112
Jar-7 0.540 0.420
2 0216 0.120
59 0.403 0.380
QP3B 0.360 0.160

Unit : mM

initial DBT 2mM, 48 hours culture
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Fig 2. Growth of A23-3 in DBT-glucose medium
(Initial glucose concentration 10 g/L).
Cell growth (@), pH (4), DBT concentration ({llD.
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Fig. 3. Effects of trace metal ions and yeast extract
on desulfurization of DBT by A23-3.

DBT-glucose medium ( @ ),

@ + trace metal solution ( [l ),

@ + yeast extract ( A )
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Fig.4. HPLC diagrams of DBT and heavy aromatic compounds in diesel oils.
panal A : (1) control : diesel oil in tap water medium (2) : (1) + DBT supplement

panal B : (1) + A23-3
panal C : diesel oil (1)+A23-3 in DBT-glucose medium
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