






1.
2.
3.

4.

  

- predseda
prof. Ing. Leonard Hobst, CSc. - podpredseda
RNDr. Helena

doc. RNDr. Jozef Kuruc, CSc. - predseda
RNDr. Bianka -

Mgr. Martin Valica, PhD.

Recenzenti   

Bratislave, 



269

na biomolekuly  

Biomedical applications of cold plasma and its effects on 
biomolecules  

Fakulta matematiky, fyziky a 

danieljakubcin@gmail.com

ABSTRACT  
Cold plasma generated by electric discharges in atmospheric pressure air has a great potential 
for many environmental and biomedical applications. This plasma proved to be useful tool for 
disinfection and sterilisation of surfaces, water, air, food or even living tissues. Most 
important biological effects are inactivation of broad spectrum of microorganisms, stimulation 
of cell proliferation and initialization of apoptosis in cancerous cells. Despite many observed 
positive effects, an interaction of cold plasma with bacteria and cells is still not very well 
understood and further experiments are required for better understanding of this complex 
interaction. This work introduces the field of electric discharges, cold plasma and their 
biomedical applications, and then specifically focuses on a model protein bovine serum 
albumin (BSA) dissolved in deionized water. Effects were analysed by UV-VIS and 
fluorescence spectroscopy and circular dichroism. Results showed effective protein 
denaturation demonstrated by decrease of absorbance and fluorescence. For lower BSA 
concentrations, dominant effect was a decrease of pH and subsequent interaction of amino 
acid tryptophan (Trp) with reactive species generated in solution, which caused blue shift in 

-helical content. For higher BSA concentrations, 
dominant effect was denaturation itself and exposition of Trp buried in hydrophobic core of 
protein, which caused red shift in fluorescence maximum. 
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Obr. 1 prstom [2]. 

Z 

k lebo 

oboch 
ny alebo 

priamo v 

enej plazmy na 

ejto problematike. Jednou z 

plazma vyvolala zmeny v -
a zmeny v 
v
a radik

-
liovej 

plazmovej trysky a 



272

v
v -

z 
aminokyseliny a 

- 

pretekala v
-13 kV a -15 A. Trvanie pulzu 

ns a tieto pulzy sa opakovali s frekvenciou 1-2
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spektrofotometra Shimadzu UV-1800, spektrofluorometra Shimadzu RF-6000 
a spektropolarimetra Jasco J-815. 

Obr. 2 .
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