
The project is funded by the European Union Framework Program for Research and Innovation 
Horizon Europe (contract no. 101060130)

22



 

 

 

 

 

 

International Conference 

BIOCHEMICAL ENGINEERING AND BIOTECHNOLOGY FOR YOUNG SCIENTISTS 

– Book of Abstracts – 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Belgrade, 2023



 
                    

 

Publisher: 

UNIVERSITY OF BELGRADE, FACULTY OF TECHNOLOGY AND METALLURGY 

Karnegijeva 4, Belgrade 

www.tmf.bg.ac.rs 

 

For publisher: 

Dr Petar Uskoković, dean  

Faculty of Technology and Metallurgy, University of Belgrade 

 

Editor-in-chief: 

Dr Dušan Mijin, full professor 

Faculty of Technology and Metallurgy, University of Belgrade 

 

Editors: 

Dejan Bezbradica, full professor FTM  

Milica Simović, senior research associate FTM 

Marija Ćorović, senior research associate FTM 

Sonja Jakovetić Tanasković, assistant professor FTM 

Ana Milivojević, teaching assistant FTM 

 

Cover design: 

Katarina Banjanac, senior research associate ICFTM 

Milica Veljković, ICFTM 

 

Print: 

R&D Center of Printing Engineering,  

Faculty of Technology and Metallurgy, University of Belgrade 

 

Circulation: 

50 

 

ISBN 978-86-7401-389-2 

 

 

 
 

The project is funded by the European Union Framework Program for Research and Innovation 

Horizon Europe (contract no. 101060130) 

 

 

All material appearing in this Book of Abstracts is protected by copyright under Copyright laws and is the property 

of the UNIVERSITY OF BELGRADE - FACULTY OF TECHNOLOGY AND METALLURGY or the party 

credited as an author of the content. You may not copy, reproduce, distribute, publish, display, perform, modify, 

create derivative works, transmit, or in any way exploit any such content, nor may you distribute any part of this 

content over any network, sell or offer it for sale without permission of the UNIVERSITY OF BELGRADE - 

FACULTY OF TECHNOLOGY AND METALLURGY. 



 

CONGRESS COMMITTEES 

 

HONORARY COMMITTEE 

Antonia Montilla, Institute of Food Science Research, The Spanish National Research Council, Spain  

Blanca de las Rivas, Institute of Science and Technology of Food and Nutrition, The Spanish National 
Research Council, Spain 

Cesar Mateo, Institute of Catalysis and Petrochemistry, The Spanish National Research Council, 
Spain  

Dejan Bezbradica, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Ellen van den Bogaard, Radboud University Medical Center, The Netherlands 

Javier Moreno, Institute of Food Science Research, The Spanish National Research Council, Spain  

Jose Miguel Palomo, Institute of Catalysis and Petrochemistry, The Spanish National Research 
Council, Spain 

Koen Venema, Centre for Healthy Eating & Food Innovation, Maastricht University, The Netherlands 

Mirjana Rajilić-Stojanović, Faculty of Technology and Metallurgy, University of Belgrade, Serbia  

Nikola Nikačević, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Rada Pjanović, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Rosario Muñoz, Institute of Science and Technology of Food and Nutrition, The Spanish National 
Research Council, Spain 

Suzana Dimitrijević, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

 
 

SCIENTIFIC COMMITTEE 

Aleksandra Đukić Vuković, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Ana Muñoz-Labrador, Institute of Food Science Research, The Spanish National Research Council, 
Spain  

Bojana Balanč, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Branislav Todić, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Carla Garcia Sanz, Institute of Catalysis and Petrochemistry, The Spanish National Research Council, 
Spain 

Clara Ortega Nieto, Institute of Catalysis and Petrochemistry, The Spanish National Research 
Council, Spain 

Dušan Veličković, Pacific Northwest National Laboratory, USA 

Ivana Drvenica, Institute for Medical Research, University of Belgrade, Serbia 

Jasmina Stojkovska, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Jelena Lađarević, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Jelena Repac, Faculty of Biology, University of Belgrade, Serbia 

Jovana Zvicer, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Kahlile Youssef-Abboud, Centre for Healthy Eating & Food Innovation, Maastricht University, The 
Netherlands 

Ljiljana Tolić Stojadinović, Innovation Center of Faculty of Technology and Metallurgy, Serbia 



Marija Ćorović, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Marijana Blažić, Karlovac University of Applied Sciences, Croatia  

Maja Đolić, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Mateja Primožič, Faculty of Chemistry and Chemical Engineering, University of Maribor, Slovenia 

Nataša Šekuljica, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Nevena Luković, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Neus Feliu Torres, Fraunhofer Institute for Applied Polymer Research, Germany 

Noelia Losada Garcia, BioISI, Faculty of Sciences, University of Lisbon, Portugal 

Oswaldo Hernández-Hernández, Institute of Food Science Research, The Spanish National Research 
Council, Spain  

Patrick Jansen, Radboud University Medical Center, The Netherlands 

Pavle Spasojević, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Sonja Jakovetić Tanasković, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Tanja Lunić, Faculty of Biology, University of Belgrade, Serbia 

 

ORGANIZATION COMMITTEE 

Ana Vukoičić, Innovation Center of Faculty of Technology and Metallurgy, Serbia    

Ana Milivojević, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Anja Petrov Ivanković, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Dragana Mladenović, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Jelena Mijalković, Faculty of Technology and Metallurgy, University of Belgrade, Serbia  

Katarina Banjanac, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Milica Veljković, Innovation Center of Faculty of Technology and Metallurgy, Serbia 

Milica Simović, Faculty of Technology and Metallurgy, University of Belgrade, Serbia  

Radoslava Pravilović, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

Slađana Davidović, Faculty of Technology and Metallurgy, University of Belgrade, Serbia 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



International Conference on Biochemical Engineering and Biotechnology for Young Scientists, Belgrade, Serbia 

44 

STRUCTURAL ADAPTIBILITY OF HAEMATOCOCCUS PLUVIALIS 

GREEN PHASE CELLS EXPOSED TO MANGANESE EXCESS 

Isidora Santrač1, Jelena Danilović Luković1, Milena Dimitrijević1, Marina Stanić1, 

Marija Tanović1, Valentina Ćurić2, Snežana Kovačević1, Bernd Zechmann3, Milan 

Žižić1,4, Ivan Spasojević1 

 1 University of Belgrade, Institute for Multidisciplinary Research, Belgrade, Serbia 
2 University of Belgrade, Faculty of Biology, Belgrade, Serbia 

3 Baylor University, Center for microscopy and imaging, Waco, TX, USA 

4 Elettra Sincrotrone Trieste S.C.P.A., Basovizza, Trieste, Italy 

 

Haematococcus pluvialis is a unicellular green alga with a complex life cycle and a 

remarkable metabolic and structural adaptability that allows it to thrive in metal-infested 

environments. H. pluvialis could be potentially used in the remediation of waters polluted 

with metals, such as manganese (Mn). Mn is also an essential element involved in different 

metabolic processes, such as photosynthesis and antioxidantive defence. Herein, we 

examined morphological response of metabolically active green cell type of H. pluvialis 

(microzooids) to high Mn concentrations exceeding their physiological quota. When exposed 

to 1 mM Mn2+, cell viability remained stable over a 3-day period. Inductively coupled plasma 

atomic emission spectroscopy showed the prompt uptake of Mn by the microzooid cells after 

1 h of the treatment, with a modest increase of the concentration of Mn in the biomass at 24 

h. Scanning electron microscopy revealed granular deposits on microzooid surfaces after 1 

hour, likely Mn deposits, while transmission electron microscopy (TEM) micrographs 

showed that some cells had wall rupture and degraded intracellular content and damaged 

organelles. After 24 and 72 h, a different type of cell morphology emerged, characterized by 

thickened cell wall, preserved intracellular compartments, and reduced total area of lipid 

droplets. Both cell types exhibited vacuoles containing dark granules, possibly indicative of 

Mn accumulations. Quantitative TEM analysis demonstrated that an excess of Mn reduced 

cell cross-section and lipid droplet area while increasing vacuole cross-section and cell wall 

thickness. The intricate adaptive responses of H. pluvialis to elevated Mn concentrations 

exemplified by cell wall thickening, reduction in lipid droplets total area due to increased 

energy demand, and the accumulation of Mn in vacuoles, exhibits the impressive structural 

adaptability. Further investigation using analytical methods will provide a more profound 

understanding of the metabolic dimensions of adaptive response. 

 

Keywords: microalgae; Haematococcus pluvialis; manganese; bioremediation; ICP; electron 

microscopy 
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