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CONCLUSION 

 

This thesis reports the development of a microbial consortium as a bioaugementation 

inoculant for the remediation of PAH contaminated sites. The consortium was refined based 

on the hypothesis of PAHs bioavailability enhancement by microorganisms through biofilm 

and biosurfactant production and through synergistic relationships among co-cultures 

microorganisms to augment PAHs degradation. Accordingly, 21 microorganisms were 

screened for biofilm and biosurfactant production out of which 10 (47%) of the cultures 

were found to have the capability to produce both, biofilm and biosurfactant.  

 

Consortium BTSN09 consists of microorganisms positive for either only biofilm or 

biosurfactant production or both whereas KLSN09 consists of organisms producing both. 

Over a period of 42 days, BTSN09 showed a maximum degradation of 54% and 45% 

degradation of Phenanthrene (PHE) and Pyrene (PYR) while KLSN09 degraded only 28% 

and 18% of PHE and PYR with 200mg/L and 100 mg/L concentrations respectively in 

liquid medium. BTSN09 presented better degradation even with the increased complexity of 

the PAHs. Further, to increase the degradation efficiency rates, co-culture studies were done 

with different combinations of microorganisms. 

 

In this study, all the various cocultures used for degradation enhanced the PAHs removal of 

which consortium containing bacterial, fungal co-cultures (B+F) degraded both LMW as 

well as HMW PAHs individually and in mixtures productively utilising as a sole carbon 

source. PAHs degradation by consortium availing Cytochrome P450, bacterial & 

ligninolytic pathways was confirmed. Activities of various degradative enzymes produced 

by consortium during PAHs degradation with metabolites identification by GC-MS analysis 

were described with pathway elucidation. A correlation was observed between the enzymes 

studied and GC-MS metabolites like phenols, catechols, quinones identified further 

validating the degradation process. In addition, the variation in the induction of enzymes by 

the different microorganisms in the consortium with respect to the PAH compound was 

studied. The consortium was applied for the mitigation of PAHs contaminated water and 

showed 90% degradation of all PAHs within 7 days of incubation.  
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The key outcomes of the work presented in this thesis were: 

 Enhancement of PAHs degradation with selection of biofilm and biosurfactant 

producers as consortia members. 

 Estimation of the ability of a diversity of coculture combinations to attain the 

maximum degradation of  PAHs in liquid culture. 

 Further evaluation of the consortium (bacterial, fungal coculture) ability to degrade 

both LMW and HMW PAHs individually and in mixtures in liquid medium. 

 The importance of enzyme studies with metabolites identification by GC-MS 

analysis and the pathway elucidation during PAHs degradation. 

 Consortium exhibited maximum degradation at a pH range (6.0 – 7.5), produced 

biosurfactant and concurrently degraded PAHs in mixtures. 

 The high degradation rate of BAA, DBA and IND to > 90% in 10 days by A. 

terricola and the first report on identification of DBA and IND metabolites produced 

with coexistence of Cytochrome P450 & ligninolytic metabolic pathways in 

Aspergillus.  

  The consortium showed degradation of 90% when applied in the bioremediation of 

polluted water (PAHs mixtures) collected from various sources. 

 

Overall, the results of the thesis highlight the identification of microbial consortium 

which can degrade different combinations of PAHs highlighting the significance of its 

application in environmental management. 

 


