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Effects of Pb, Cu, and Cr on Anaerobic Biodegradation of Diesel Compounds
by Indigenous Bacteria
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Department of Civil and Environmental Engineering, Hanyang University

ABSTRACT

Anaerobic biodegradation of diesel with coexisting heavy metals (Pb) was monitored in batch mode. Two different groups
of the indigenous bacteria from a site contaminated with diesel and lead were used in this research: the first group was
composed of a single species and the second group was composed of several species. The effect of heavy metals on the
microbial population was monitored and confirmed the biodegradation mechanism in each combined contaminant. Growth
of the microorganisms in 21 days was observed Diesel > Diesel + Pb > Diesel + Cu > Diesel + Pb + Cu > Diesel + Cr >
Diesel + Pb + Cr. Indigenous microorganisms showed the adaptation in the Pb contaminate. Interactive toxic effect using
AMES test observed larger synergistic effect than antagonistic in Diesel + Cr and Diesel + Pb + Cr. Therefore, the main
effects of diesel biodegradation in the present of heavy metals are likely to exist other factors as well as toxic of heavy

metals. This is a necessary part of the future studies.
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Fig. 1. Soil samples in this research.

Table 1. 16s rRNA Sequencing of the bacterial community in
this study

Depth Species Similarity (%)
1-2m Pseudomonas 100
Enterobacter 100
Citrobacter 100
Aeromonas 100
2-3m
Comamonas 100
Serratia 100
Pantoea 99.9
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Table 2. The contaminants and their concentrations (unit: mg/L) in this research

NO. Contaminant Conc. Contaminant Conc. Contaminant Conc.
1 Diesel 2000
2 Diesel 2000 324
3 Diesel 2000 Cu 64.8
4 Diesel 2000 129.6
5 Diesel 2000 42.6
6 Diesel 2000 Pb 85.2
7 Diesel 2000 170.5
8 Diesel 2000 324 42.6
9 Diesel 2000 Cu 64.8 Pb 85.2
10 Diesel 2000 129.6 170.5
11 Diesel 2000 1.0
12 Diesel 2000 Cr 2.0
13 Diesel 2000 4.0
14 Diesel 2000 1.0 42.6
15 Diesel 2000 Cr 2.0 Pb 85.2
16 Diesel 2000 4.0 170.5
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Fig. 2. Growth curve of the microorganisms in this study (a:
single bacterial community (Zone 1), b: mixed bacterial community
(Zone 2)).
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Fig. 3. Effects of combined contaminants on mutagenic potential
in Ames test.
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Fig. 4. Pseudo first-order rate coefficients of Diesel degradation
in zone 1 at each condition (1: low concentration, 2: medium
concentration, 3: high concentration).
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Fig. 5. Pseudo first-order rate coefficients of diesel degradation in

zone 2 at each condition (1: low concentration, 2: medium
concentration, 3: high concentration).

Table 3. Ames test result (unit: number of colonies)

Average Sum Toxic effect
Positive 7.0 - -
Diesel 36.0 - -
Pb 21.5 - -
Cu 24.0 - -
Cr 43.0 - -
D +Pb 47.0 57.5 Antagonistic
D+ Cu 58.0 60.0 Antagonistic
D+Cr 87.5 79.0 Synergistic
D+Pb+Cu 72.0 81.5 Antagonistic
D+Pb+Cr 117.0 100.5 Synergistic
Negative 162.5 -
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