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GENERAL ABSTRACT 
 

The work presented in this thesis aimed to biosynthesize ligninolytic enzymes through solid 

culture in a packed bed column by Phaneroachaete chrysosporium. Lignin peroxidase, 

manganese peroxidase, and laccase are the main ligninolytic enzymes produced by white-rot 

fungi. These enzymes have a large number of applications, such as biopulping and biobleaching 

(paper industry), clarification of beverages such as juices, wines, beers, in baking for increasing 

the resistance of dough, textile bleaching, processing of skin and hair lightening products, soil 

and sewage water bioremediation. These enzymes can be synthesized by bacteria and fungi, but 

the latter are the ones most applied in obtaining the ligninolytic enzymes because they produce 

high yields in addition to certain advantages in the handling of the process. One of the fungi 

with significant enzyme production is Phanerochaete chrysosporium, used in this work. 

 

In this work, different agroindustrial wastes were evaluated for the synthesis of the above 

mentioned enzymes, the cultivation conditions were then optimized, and later the process was 

scaled-up. Finally, the potential application of the produced enzymes in the degradation of dyes 

was assessed.  

 

The document consists of 4 chapters. In the first chapter, the introduction, justification, 

objectives of the work, and background are presented. Chapters 2, 3, and 4 correspond to the 

proposed research stages. In Chapter 2, a screening of different agroindustrial wastes to be used 

as support and substrate in solid-culture was performed. This study included the evaluation of 

different agroindustrial wastes commonly derived from activities in the Comarca Lagunera 

region (North of México). In Chapter 3, the optimization by the Taguchi methodology of the 

production conditions of ligninolytic enzymes using the selected waste (Chapter 2) is presented. 

Also, in Chapter 3, the scaling of the process at a higher level was proposed. Finally, Chapter 4 

presents the application of the enzymes obtained in above described processes on the 

degradation of different dyes and the optimization of the process.  

 



 

 
 

 

Each experimental Chapter (2, 3, and 4) includes a brief summary, introduction, methodology, 

results, discussion, and conclusions. 

 

Among the achievements obtained, it can be mentioned that:  

 

• Results showed that Comarca Lagunera agroindustrial wastes have characteristics 

required for their use as support-substate in solid state fermentation for the production 

of valuable compounds. 

• High enzymatic activities were obtained using corncob as a substrate in a packed bed 

column.  

• The synthesis of lignin peroxidase, manganese peroxidase, and laccase were 

simultaneously optimized, and the process performance was maintained at a higher 

scale.  

• The required cultivation time was shorter (8 days) than other studies were more than 20 

days of fermentation are required.  

• It was demonstrated that the crude enzymatic extract was sufficient to achieve a high 

degradation level of the studied dyes and that its utilization brings more benefits than 

the use of the cultivation system.  

• The successful use of crude enzymes mitigates the high cost related to the required 

purification steps. 

 

 

 

 

 

 


