
Growth of the four individual strains growing in LMM-XAD2-PHE 
system.
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Materials and Methods

Results and discussion

Conclusion

Phenanthrene degrader inocula: Enrichment culture of phenanthrene degrading 
bacteria in liquid mineral medium (LMM) by using a petrochemical 
contaminated soil (10% w/v) and 0.1g of phenanthrene cristals l-1.

Study of four bacterial components obtained from a degrader phenanthrene 
consortium by using solid phases with a resin XAD2 preloaded with 
phenanthrene, and the defined degrading consortium rebuilt from them.

Introduction
Polycyclic aromatic hydrocarbons (PAHs) are common environmental pollutants produced 
by industrial operations using fossil fuels as well as by natural events such as forest fires. 
Microorganisms are the major agents mineralizing PAH in terrestrial environments. PAHs 
have a strong tendency to adsorb onto solid surfaces, especially hydrophobic sites. 
The establishment of microniches of PAH degrading bacteria in contaminated soil is a 
process influenced by the manner in which the PAH are exposure in the soil and bacterial 
capability to develop strategies to adapt to different PAH bioavailabilities.
In order to reduce phenanthrene bioavailability to different degrees, Grosser and 
coworkers, 2000, proposed the establishment of enrichment cultures in which solid 
organic phases were used.
Due to the reduced bioavailability that characterizes chronically hydrocarbons 
contaminated soils, the bioaugmentation with cultures obtained by enrichment in solid 
phase systems, could be a promissing strategy to apply in aged contaminated soils.

Phenanthrene 
degrader 
inocula

Batch systems LMM-XAD2-PHE

30 days at 28±2oC.

Bacterial consortium: Enrichments in Amberlite® XAD®-2 preloaded with 
phenanthrene (10.87mg of phenanthrene g-1 XAD2). 
The batch system LMM-XAD2-PHE was inoculated with 1ml of phenanthrene 
enrichment culture in 20ml of LMM containing 2g of XAD2 preloaded with 
phenanthrene (1000ppm). 
A 10% of colonized solid phase was removed, washed and transferred to fresh 
systems. As a whole, four transfers were done.

Objective
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Strain Most closely related bacterial 16S 
rRNA gene sequence Covera Max 

identity Accesion number b 

C1 Sphingobium fuliginis strain TKP 1324/1485  99 DQ092757.1 
C2 Acidovorax avenae 1285/1285  99 AY512827.1 
C3 Rhodococcus opacus strain ML0004 1351/1485  99 DQ474758.1 
C4 Arthrobacter globiformis strain A2S3 1354/1485  99 EU221407.1 

 

• Interesting properties of each strain were detected, as phenanthrene degrading capacity in pure culture; ability to produce and accumulate a 
significant amount of reserve material like as PHB or TAG; abundant extracellular polysaccharides production; siderophore production and 
phosphorus solubilization and capacity to adherence to hydrophobic surfaces. 

• When the strains were cultured toghether in the defined consortium with the phenanthrene adsorbed to XAD2, the degrading capacity was 
significantly higher than in the pure culture of its constituent members. 

• The consortium growth in the biofilm increased the phenanthrene degrading capacity and promoted the individual strains growth. This synergic 
relationship between the strains, possible due to growth factors or metabolic intermediates, could explain the higher phenanthrene-removal 
efficiency of the consortium, with no significant intermediates accumulation.

In this culture condition the strains grew 
more significantly adsorbed to XAD-PHE 
beads during all incubation time.

Re-building a defined degrading 
consortium: 

C1 + C2 +C3 +C4

Isolation, identification and study 
of the predominant sessil cells 
from the 4th LMM-XAD2-PHE 

system.

The presence of these 
properties in the defined 
consortium could be 
interesting at the 
moment to propose 
apply it in a nutrient 
deficient soils, as the 
chronically hydrocarbon 
contaminated soils are.
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FT-IR spectra analysis of the four individual strains growing 
on R3 -agar for 4 days at 28±2oC.

Poly β-hydroxybutyrate as  
reserve material

Ability of synthesize and intracellularly accumulate neutral lipids such as 
triacylglycerols (TAG) 

Colonies mucous mainly constituted by carbohydrates polysaccharides 

Typical spectral features of Gramnegative bacteria.

Table 2: Results of 16s rRNA gene sequence and phylogenetic affiliations of the strains 
isolated by solid phase model with resin XAD 2 preloaded with phenanthrene. 

a) b)


