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Identification and Characterization of Diesel Degrading Bacteria
Isolated from Soil Artificially Contaminated with Diesel Oil
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Division of Biotechnology, The Catholic University of Korea

ABSTRACT

Potential hydrocarbon degrading bacteria were screened from the site artificially polluted with
20,000 ppm of diesel. Among the isolates, two strains, SJD2 and SJD4, showed higher activities
to degrade diesel on the Bushnell—Hass broth medium containing 2% of diesel. 16S rDNA
sequence analysis revealed that SJD2 and SJD4 were Bacillus fusifomis and B. cereus,
respectively. Both strains were found to grow in a wide range of temperature between 20C — 5
57, with the best at 30°C — 37°C. This is the first report, as far as we know, that B. fusifomis is
capable of degrading diesel. We hope that a new isolate, B. fusifomis, will efficiently conduct

bioremediation at the contaminated sites with petroleum hydrocarbons.
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[Table1] Biodegradation Rate of Diesel by the Isolated Strains

Strains Initial conc. of diesel (ppm) Szl eenc of elesel Degrackiion
' after 5 days (ppm) rate (%)
control (no strains) 20,000 18,020 9.9
SJD2 20,000 14,140 29.3
SJD4 20,000 15,780 21.1
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[Table 2] Physiological and Biochemical Characteristics of the Isolated Strains from
the Soil Contaminated with Diesel
SJD2 SJD4 SJD2 SJD4
Gram stain + + Arbutin +
Glycerol Esculin +
Erythritol - - Salicin +
D-Arabinose - - Celobiose +
L-Arabinose - - Maltose +
Ribose - + Lactose -
D-Xylitol - - Melibiose -
L-Xylose - - Sucrose -
Adonitol - - Trehalose +
Methyl-B-D— - - Innulin -
Xylopyranoside
Galactose - - Melezitose -
Glucose - + Raffinose -
Fructose - + Starch
Mannose - - Glycogen
Sorbose - - Xylitol -
Rhamnose - - Gentiobiose +
Dulcitol - - D-Turanose -
Inositol - - D-Lyxose -
Mannitol - - D-Tagatose -
Sorbitol - - D-Fucose -
Methyl-D— - - D-Arabitol -
mannopyraniside
Methyl-D— - - L—-Arabitol -
glucoside
N-Acethyl— + + Gluconate -
glucosamine
Amygdalin - + 2—keto— -
gluconate
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[Fig. 1] Effect of temperature on the growth of isolated  diesel-degrading bacteria. (a)
SJD2, (b) SJD4
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[Fig. 2] Effect of pH on the growth of isolated diesel-degrading bacteria in Bushnell-Haas

medium containing 2% of diesel as a sole carbon source.
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[Fig. 3l Effect of diesel oil concentration on the growth of isolated diesel-degrading
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[Fig. 4] Gas chromatography profiles of residual diesel in isolated strains cultured on

microcosms. (a) SJD2, (b) SJD4, (c) E.coli, (d) control
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