
 Scientific Letters  
 

 

 
Scientific Letters 2025, 1, Sup (1). https://doi.org/10.48797/sl.2025.362  

Poster 72 

From pollutant to product: the bioactive potential of 
fungal biomass obtained through bioremediation 
processes  
Ana Sousa 1,2,⸸,*, Virgínia Gonçalves 2,3,4,⸸, João Costa 5 and José Andrade 2,3   

 
1 UCIBIO - Applied Molecular Biosciences Unit, Toxicologic Pathology Research Laboratory, University Institute of Health 
Sciences (1H-TOXRUN, IUCS-CESPU), 4585-116 Gandra, Portugal 
2 Associate Laboratory i4HB - Institute for Health and Bioeconomy, University Institute of Health Sciences - CESPU, 4585-116 
Gandra, Portugal 
3 UCIBIO - Applied Molecular Biosciences Unit, Translational Toxicology Research Laboratory, University Institute of Health 
Sciences (1H-TOXRUN, IUCS-CESPU), 4585-116 Gandra, Portugal 
4 UNIPRO – Oral Pathology and Rehabilitation Research Unit, University Institute of Health Sciences (IUCS-CESPU), 4585-116 
Gandra, Portugal 
5 Center for Environmental and Marine Studies (CESAM) & Department of Chemistry, University of Aveiro, Campus Santiago, 
3810-193 Aveiro, Portugal  
⸸ these authors contributed equally to this work  
 
* Correspondence: a23452@alunos.cespu.pt  
 
Abstract  
 
Background: Microplastics are widespread environmental pollutants, and recent attention has turned to 
the potential of bio-based approaches for their removal and mitigation in various environmental settings. 
Among these biotechnological methods, fungi have emerged as key players due to their resilience, ease of 
use, and minimal health risks. While the effectiveness of fungal bioremediation in removing microplastics 
has been demonstrated, the fate of the fungal biomass after treatment remains largely unexplored [1–3]. 
Objective: This study aims to investigate the antioxidant activity of extracts derived from Penicillium 
brevicompactum, used in the biological removal of low-density polyethylene (LDPE) microplastics. 
Methods: Bioremediation tests were conducted to assess the ability of Penicillium brevicompactum to 
remove LDPE microplastics. The resulting fungal biomass underwent high-pressure extraction, and the 
obtained extracts were then tested for antioxidant activity. For that, two different assays were used: free 
radical scavenging activity (DDPH assay) and total antioxidant capacity (ABTS assay).  Results: 
Bioremediation assays demonstrated that Penicillium brevicompactum was able to remove approximately 
40% of the LDPE microplastics over a 21-day period. The extracted fungal biomass showed antioxidant 
activity, suggesting that the extracts could have potential applications in various industries. Conclusions: 
The study highlights the potential of fungal biomass as a valuable resource, with possible applications in 
reducing environmental waste and producing bioactive compounds for industries such as cosmetics, 
pharmaceuticals, and food additives. Although the bioactivity of the extracts was limited and may not 
immediately be amenable to commercial applications, it highlights the potential applications of such 
bioremediation strategies within a context of circular economy. However, there is the need for further 
research to fully realize the benefits of this innovative approach.   

 
Figure 1. Schematic representation of the methodology: a) bioremediation assay of LDPE microplastics by Penicillium 

brevicompactum; b) fungal biomass obtained underwent high-pressure extraction; c) resulting extracts tested for antioxidant 
activity using two assays: DPPH and ABTS.  
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