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Abstract: with the aim of replacing the combustion of fossil fuels with more environmentally friendly processes,
interest in the production of hydrogen through biotechnological processes has increased. Since the efficiency of
biohydrogen production depends on the metabolic pathways, the selection of a suitable production microorganism is
crucial. Ralstonia eutropha H16 is a bacterial strain that produces four hydrogenases, promising biocatalysts for
hydrogen production. Conventional methods for obtaining intracellular products are often based on cell disruption
processes (mechanical or non-mechanical). As an alternative, cell permeabilization methods offer a promising approach
as they facilitate the selective release of intracellular products while preserving cellular integrity to a greater extent. In
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this study, different permeabilizing agents were used to enhance the extraction of enzymes from R. eutropha H16 cells.
Agents such as EDTA, Triton X-100, SDS, CTAB, PEG and BSA were evaluated for their effectiveness in increasing
the permeability of the cell membrane, thereby improving the efficiency of enzyme extraction.

Heterotrophic cultivation of R. eutropha
H16 cells

The heterotrophic cultivation of R. eutropha H16
was carried out on four different media that
differed in the initial concentration of fructose
and glycerol. The cultivation was monitored for
174 hours.

Cell wall permeabilization

The effectiveness of six permeabilizing agents
(EDTA, Triton X-100, SDS, CTAB, PEG and
BSA) was evaluated in independent batch
experiments.

Data analysis

In each sample, the protein concentration and
enzyme activity were measured in order to
evaluated effectiveness of agents in increasing the
permeability of the cell membrane.
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microscope (Figure 2).

SEM HV: 100V
SEM MAG: 2.67 kx Det:sE
Date(mdy): 07/08/24 _ Date(micy): 07/05/24

WD:31.42 mm

o
SEM HV: 100 KV
SEM MAG: 135 kx Det: 5E

Date(micry). 07105724 Datomicly). 07105124

WD: 30.77 mm

Figure 2. Photographs of samples from Experiment 3 on a scanning electron microscope at different magnifications a) 333x; b) 2670x; ¢) 1350x; d) 6670x
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R. eutropha H16 cells can be
successfully permeabilized
with CTAB, BSA, EDTA, SDS,
PEG and Triton X-100 but
further optimization is
necessary due to the low
i enzyme activity.




