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General Abstract 

 

 

Nowadays, the utilization and consumption of pigments of natural origin have gained 

considerable interest among the consumers as long as they concern more about the advantages 

of using natural ingredients. Nature contains a significant number of pigment-producer 

microorganisms; such pigments are of interest for food, pharmaceutical, and textile industries 

among others. The most well-documented pigment producer fungus is Monascus; nevertheless, 

Monascus is related to the production of the mycotoxin citrinin. Thus, the work presented here 

studied the pigment production by an alternative strain, Talaromyces atroroseus. 

 

The genus Talaromyces has gained attention as a pigment producer fungus due to its produced 

pigments exhibit high thermal stability, antibacterial and antioxidant properties. However, the 

possibility to tap into natural sources such as microorganisms for obtaining natural pigments 

has challenges yet to overcome. Reported literature has been clear about the subject, the 

industrial application of fungal pigments will depend upon: i) Ensuring high pigments stability, 

ii) Optimizing process conditions to achieve high yields, iii) Implementing an efficient product 

recovery, iv) Scale-up feasibility of the bioprocess, v) Developing a cost-effective process and 

vi) Regulatory approval by international organisms. 

 

Despite the researcher’s efforts, the production of pigments by Talaromyces atroroseus is still 

at the Research and Development stage. Indeed, the developed bioprocess requires meeting the 

criteria of product quality, scalability, and robustness. However, establishing the economic 

aspects of the bioprocess early on in the research stage is critical to invest in any particular 

market. In this sense, more work is necessary to develop a cost-effective bioprocess for the 

production of such pigments. Different bioprocessing strategies have been elucidated in 

literature for reducing bioprocess costs such as process optimization, reducing process time by 

implementing a continuous process, and using cheap residues as substrates.  
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In recent years, there has been a considerable attempt on the optimization of the crucial variables 

affecting Talaromyces pigment production. Nevertheless, to the best of our knowledge, all those 

studies have been carried out in batch cultivation. Developing a continuous or semi-continuous 

process will aid in increasing the equipment occupancy efficiency at a higher production-scale. 

On the other hand, various authors have evaluated different residues for pigment production by 

Talaromyces. However, it is essential to keep in mind that Talaromyces will produce different 

pigmented molecules depending on the media components. In this sense, the work done in this 

thesis aimed to provide knowledge that will aid in filling the gaps for developing a cost-effective 

bioprocess. Accordingly, two main activities were carried out: 

- Evaluation of immobilized biomass on an inert support, laying the bases for the future 

development of a continuous or semi-continuous process for the pigment production by 

Talaromyces atroroseus.  

 

- Characterization of pigments produced in a chemically defined medium and in an 

agroindustrial-based medium, to evaluate if the use of agro-industrial residues as a substrate 

can significantly alter the profile of the produced pigments. 

 

Among the goals achieved, we can address that it was demonstrated the feasibility of various 

supports for the cellular immobilization of Talaromyces atroroseus. The immobilization 

conditions of the selected support were later optimized. Process kinetics using immobilized cells 

of T. atroroseus in consecutive batches were evaluated, paving the way for the further 

development of a continuous process for the pigment’s production. Finally, it was demonstrated 

that the characterized pigments differed among a chemically defined and an agroindustrial 

waste-based media, but the pigments produced by Talaromyces atroroseus were mostly 

homologous of Monascus’ pigments.  

 

Talaromyces atroroseus ability to produce pigments using immobilized cells during 

consecutive batches and also its capacity to produce pigments using a waste-based medium, 

makes it a pigment-producing strain for an economically competitive large fermentation scale. 


