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ABSTRACT  

              Polycyclic Aromatic Hydrocarbons (PAHs) represent a key contaminant 

contributing to the pollution index of global ecosystems due to their carcinogenic, 

teratogenic and persistent nature. A variety of physical and chemical methods are 

employed in breaking down of PAHs, but all ended up with limited success. 

Biological degradation using microbial population appears to be the most promising 

alternative to treat this anthropogenic pollution. Mixed cultures are found to be 

superior for microbial remediation as opposed to pure cultures. The introduction of 

multiple microbial strains grouped according to their different metabolic potentials is 

another variation in bioaugmentation, known as co-bioaugmentation helps 

tremendously in hastening the rate of PAH removal several fold over a short time 

period. Primarily, this study focuses on the identification of organisms isolated from 

PAH contaminated areas and designing a constructive consortia to degrade respective 

PAH molecules. 

Bioremediation of Low Molecular Weight (LMW) and High Molecular Weight 

(HMW) PAHs with the developed consortia of microorganisms was investigated. It 

was hypothesized that enhanced biodegradation of PAHs is achievable with an 

assemblage of microorganisms that are capable of producing biofilm and 

biosurfactants. In this thesis, microorganisms were screened and grouped into 

consortia based on their capabilities to produce biofilm and biosurfactants. 

Consortium containing bacterial, fungal co-cultures (B+F) showed a maximum 

degradation of about 99% Phenanthrene (PHE), 82% Chrysene (CHY), 65% (Pyrene 

(PYR), Fluoranthene (FLU), Benzo (a) pyrene (BaP) and Benzo (k) fluoranthene 

(BkF)) within 7 days, whereas Aspergillus terricola var americanus, a fungal strain, 

showed degradation rates of 96.8%, 98% and 96.7% in 10 days, for PAHs Benz (a) 

anthrancene (BAA), Dibenz (a,h) anthrancene (DBA) and Indeno (1,2,3-cd) pyrene 

(IND) indicating that the microbial interactions in the consortium varies with the PAH 

compound.  

               The GC-MS analysis confirmed the utilization and degradation of these high 

ring PAHs elucidating their degradation pathways. Enzymes involved in degradation 

of PAH like laccases, ligninperoxidasess, 1 hydroxy 2-Naphthoicacid dehyrogenase 

(1-H-2NAD), 2-carboxybenzaldehyde dehydrogenase (2CABL), catechol 1,2 
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dioxygenase (C1,2O), protocatechuate 3,4 dioxygenase (P3,4O) and protocatechuate 

4,5 dioxygenase (P4,5O) were found to be differentially induced at different stages of 

PAHs degradation supplementing the metabolites identified and pathways elucidated. 

Besides, microbial consortia also demonstrated good biosurfactant production 

capacity, which was isolated and characterized. Henceforth, this consortium can be 

employed for the bioremediation of PAHs contaminated water and environmentally 

compromised sites.  
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