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Results

o The combination of  cold plasma and PEF 
is less effective for protein extraction 
compared to PEF only.

o Further investigation on how cold plasma 
and PEF together affect microalgae cells is 
needed. 
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Fig  1. Conductivity changes of  Chlorella vulgaris 
suspension after cold plasma treatment. 

• After treatment with plasma generator 
voltage of  250 V,  suspension’s 
conductivity has risen by 52 % (Fig. 1). 

• This indicates that cells‘ membranes were 
permeabilized. 

Fig 2. Protein concentration extracted from C. vulgaris after cold plasma and/or PEF 
treatments. 

In accordance with principals of circular economy, microalgae are used to clean aquaculture wastewater and synthesize highly valuable
compounds at the same time. These microorganisms have a very strong cell well which is an obstacle for compound extraction. Therefore,
effective and ecological extraction methods are investigated [1].

Pulsed electric fields (PEF) is an intensively researched extraction method. Its short (µs-ms) and strong (5-80 kV/cm) electric pulses cause
an increase of cell membrane permeability. It is a selective method which does not require additional chemicals [2]. Nevertheless, extraction
with PEF isn’t effective enough, hence researchers are trying to improve it. Cold plasma treatment could possibly be a solution as its generated
radicals may cause lipid oxidation, leading to membrane weakening and pore formation [3]. A combination of these techniques might be a
useful strategy to increase extraction yields of valuable compounds from microalgae and they could be adapted to an industrial scale.

• Plasma treatment alone did not improve protein extraction. 
• After treatment with cold plasma + PEF (plasma generator voltage 90 V; 130V, 

n (PEF) = 1; 10; 30), protein extraction has increased, compared to only plasma 
treatment control. 

• PEF alone is more efficient for protein extraction than combination of  PEF and 
cold plasma (Fig. 2). For example, obtained protein concentrations after cold 
plasma + PEF (plasma generator voltage 250 V, PEF n =10) were 41 % lower 
compared to PEF (n = 10) treatment. 
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