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ABSTRACT 

Industrialization and world population growth have continually increased the global energy 

demand leading to energy crisis because of depletion of traditional fossil fuel resources. 

Elevating problems regarding global warming and crude oil prices over recent year reignited 

public interest in alternative fuels and chemicals derived from renewable sources like 

lignocellulosic biomass. Amongst different type of lignocellulosic substrates, weedy biomass 

as a feedstock for biofuels, chemicals and biocatalyst is less investigated. Parthenium 

hysterophorus listed among world’s seven most devastating and noxious herbaceous weed, is 

abundantly available in several parts of the world. This weed have became a threat to 

environment and agricultural productivity, so its management is necessary to prevent future 

problems. In view of this, the present research work is aimed to explore the potential of carrot 

grass (P. hysterophorus) for effective utilization as resource for laccase and bioethanol 

production.  

Several fungal isolates were screened for biological pretreatment and coproduction of 

lignolytic enzymes by using Parthenium biomass as substrate. Of the eighteen isolates, one 

efficient white-rot fungus Pseudolagarobasidium acaciicola LA1 was selected for biological 

delignification and laccase production using Parthenium biomass. The statistically optimized 

medium resulted in laccase production of 56125.68 ± 418.15 IU/g dry substrate by P. 

acaciicola LA1. The crude enzyme displayed good stability over a wide range of pH and 

temperature and was active in presence of certain concentration of heavy metal ions and 

different organic solvents. Molecular analysis confirmed the presence of single laccase of 

62.8 kDa. This is probably the first report of laccase production by P. acaciicola LA1 using 

Parthenium biomass in solid state fermentation.  
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Prior to saccharification of this biomass, physical and physicochemical pretreatments were 

compared with biological pretreatment by P. acaciicola LA1. Sodium hydroxide pretreatment 

of Parthenium biomass substantially increased the lignin removal and enhanced the cellulose 

digestibility as well as enzymatic accessibility. This was confirmed by structural and 

chemical analysis through SEM, XRD and FTIR of the raw and pretreated biomass. 

Statistical optimization of the alkali treatment based on RSM, resulted in 54.2 % 

delignification with maximum reducing sugar yield of 622.58 mg/gds. Saccharification 

optimization of the thermo-alkaline pretreated Parthenium biomass, can boost the reducing 

sugar yield of 685.44 ± 11.25 mg/gds after 48 h of hydrolysis with the saccharification rate of 

14.30 mg/g/h. The co-fermentation of enzymatic hydrolysate with S. cerevisiae LN and P. 

stipitis NCIM 3498 resulted in maximum ethanol production of 18.92 ± 0.45 g/L with the 

fermentation efficiency of 70.70 % and ethanol yield of 0.42 g/g at 48 h of incubation. These 

results clearly demonstrate that Parthenium biomass represents as a cheaper, renewable and 

sustainable feedstock for laccase and ethanol production. Overall the present research is a 

comprehensive investigation for better management and utilization of P. hysterophorus 

biomass for economic production of laccase and bioethanol. 

Keywords: Weedy biomass; Parthenium hysterophorus; White-rot fungus; Laccase; 

Pretreatment; Response surface methodology; Bioethanol 
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