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Effects of Oil Contamination Levels and Microbial Size on Hydrocarbon Biodegradation. Baek, Kyung-
Hwa, Hee-Sik Kim, In-Sook Lee, Hee-Mock Oh, and Byung-Dae Yoon*. 7Laboratory of Environmental Bio-
technology, KRIBB, Daejeon 305-333, Korea, 2Department of Life Science, Ewha Womans University 120-750,
Korea — The purpose of this study was to evaluate the influence of oil concentration and inoculum size on petroleum
biodegradation in soil by Nocardia sp. H17-1, isolated from oil-contaminated soil. To investigate the effect of initial
oil concentration on total petroleum hydrocarbon (TPH) degradation, the soil was artificially contaminated with 10,
50 or 100 g of Arabian light oil per kg of soil, respectively. After 50 days, Nocardia sp. H17-1 degraded 78, 94 and
53% of the each initial TPH concentration, respectively. Also, it produced 1.35, 4.21, and 5.91 mmol of CO, per g
of soil, respectively. The degradation rate constant (k) of TPH was decreased in proportion to the initial oil concen-
trations while CO; production was increased with the concentration. The growth of Nocardia sp. H17-1 was remark-
ably inhibited when it was inoculated into soil containing 100 g of oil per kg of soil. To evaluate the effect of the
inoculum size, the soil was artificially contaminated with 50 g of Arabian light oil per kg of soil, and inoculated with
3x10%, 5x107, 2x108 cells per g of soil, respectively. After 50 days, the degradation of TPH was remained with similar
in all treatment but degradation rate constant (k) and evolved CO, was increased with increasing the inoculum size.

Key words: Biodegradation, Nocardia sp. H17-1, inoculum size, oil concentration, total petroleum hydrocar-
bon (TPH)
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Fig. 1. Degradation of TPH by Nocardia sp. H17-1 in soil con-
taminated with different initial oil concentrations. Nocardia sp.
H17-1 was inoculated with 10° cfu/g-soil. The experiment was car-
ried for 50 days at room temperature.

Table 1. Effects of oil concentration on biodegradation of hydrocarbons in crude oil-contaminated soil.

No addition

H17-1 addition

Initial conc.  Final conc.  Degradation k 2 Initial conc.  Final conc.  Degradation k 2
(mg/kg) (mg/kg) (%) (17d) (mg/kg) (mg/kg) (%) (1/d)
5314 4,378 17.6 0.035 0.85 5,429 1,162 78.5 0.342 0.99
56,122 32,468 42.0 0.071 0.96 52,803 3,035 943 0.234 0.99
97,406 62,092 36.3 0.096 0.97 96,120 45,053 53.2 0.129 0.98

k is the first order degradation rate constant.
1? is correlation coefficient.
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Fig. 2. CO; production during biodegradation of TPH in soil
contaminated with different initial oil concentrations. (A)
Nocardia sp. H17-1 was inoculated with 10° cfu-soil. (B) Nocar-
dia sp. H17-1 was not inoculated as abiotic control. The experi-
ment was carried for 50 days at room temperature.
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Fig. 3. Growth of Nocardia sp. H17-1 during degradation of
crude oil in soil contaminated with different initial oil concen-
trations. Nocardia sp. H17-1 was inoculated with 10° cells/g-soil.
The experiment was carried for 50 days at room temperature.
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Fig. 4. Degradation of TPH in oil-contaminated soil inoculated
with different inoculum size. The soil was artificially contami-
nated with Arabian light oil (50 g/kg-soil). The experiment was
carried for 50 days at room temperature.
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Fig. 5. CO, production during degradation of TPH in oil-con-
taminated soil inoculated with different inoculum size. The soil
was artificially contaminated with Arabian light oil (50 g/kg-soil).
The experiment was carried for 50 days at room temperature.
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Fig. 6. Growth of Nocardia sp. H17-1 during degradation of oil-
contaminated soil inoculated with different inoculum size. The
soil was artificially contaminated with Arabian light oil (50 g/kg-
soil). The experiment was carried for 50 days at room temperature.
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Table 2. Effects of the inoculum size on biodegradation of hydrocarbens in crude oil-contaminated soil.

Inoculum size (cfu/g-soil) Initial conc. (mg/kg) Final conc. (mg/kg) Degradation (%) k (1/d) s
no addition 28,289 15,214 46.2 0.001 0.83
3x10° 28,289 5,002 82.3 0.166 0.98
5x107 28,289 1,642 94.2 0.305 0.99
2x108 28,289 2,543 91.0 0.347 0.99

k is the first order degradation rate constant.
1% is correlation coefficient.
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