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1. Introduction – Heavy metal contamination of natural waters is one of the most pressing environmental 

problems and the biosorption of these heavy metals from microorganisms is a promising biological 

technique that involves different physical-chemical mechanisms, among which is the reduction of 

monovalent ions by competition of hydroxyl groups and nitrate reductase 

enzymes [1]. The main objective of this work was to identify to what 

extent the biosorption of Ag(I) from contaminated effluents can be 

associated with the production by green synthesis of silver nanoparticles 

that can be recovered for later use in other biotechnological areas, such as 

biomedicine. To this end, the potential of a ubiquitous fungus (Penicillium 

sp. 8L2) and a residual fungal biomass (Botryosphaeria rhodina MAMB-

05 subtype M3) that had previously been shown to be effective in 

removing Ag(I) ions from synthetic solutions was verified. The additional 

ability to synthesize silver nanoparticles had already been detected in 

these microorganisms [2,3]. At the same time, for comparative purposes, a ubiquitous yeast (Rhodotorula 

mucilaginosa 1S1) isolated from wastewater in the province of Jaén was studied [4]. 

 

2. Experimental - The cellular extract of Penicillium sp.8L2 was obtained as described in Muñoz et al. 

2022 [2] while for Rhodotorula mucilaginosa 1S1 a similar process adapted to the characteristics of 

biomass was applied. The synthesis tests were carried out in triplicate, while in the case of the biomass of 

B. rhodina MAMB-05, the synthesis was produced directly from biosorption tests as described in Muñoz 

et al. 2021 [3]. Ag/AgCl-NPs were recovered by centrifugation and ultracentrifugation and identified by 

UV-vis spectrophotometry and transmission electron microscopy (TEM), while the size distribution was 

obtained using ImageJ software. 

 

3. Results and Discussion - Image 1 shows the UV-vis spectra of the suspensions obtained and in all 

cases a strong presence of Ag/AgCl-NPs with characteristic peaks was detected. Finally, the size 

distribution obtained by the ImageJ software identified a predominance of size in the following ranges: 3 

nm and 11 nm for Penicillium sp. 8L2, 11 nm and 21 nm for Rhodotorula mucilaginosa 1S1, and 9 nm 

and 31 nm for the residual biomass of B. rhodina MAMB-05, which could be indicating a high potential 

for their use as biocidal agents.  

 

4. Conclusions - The three biomasses studied offered a good potential for Ag(I) biosorption and also 

involved reduction processes that led to the synthesis of Ag/AgCl-NPs. This indicates that the biosorption 

of heavy metals could involve, as an added value, alternative routes for the synthesis of easily recoverable 

metal nanoparticles and with potential application in other biotechnological areas. 
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Image 1. UV-vis spectrum of the three 

types of nanoparticles analyzed. Peaks 

located at 414 nm for 8L2, 420 nm for 1S1 

and 256 and 420 nm for M3. 


