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Glucose dehydrogenase production
and analysis of Aspergillus strains
metabolic diversity, using carbon-
source utilization profiles
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e-mait beata.rola@poczta.umes lublin.pl

The organisms of Aspergillus genus due to their possibilities
to the synthesis of various bioactive compounds and the
capacity to produce specific proteins (e.g. enzymes such as
a-amylase, glucose oxidase and glucose dehydrogenase) and
other metabolites such as organic acids (e.g citric, glucon-
ic and itaconic acids) are considered as ones of the most
economically important genera of microfungi. Glucose
dehydrogenase produced by all studied Aspergillus strains
is defined as oxidoreductases that are able to catalyze the
oxidation of glucose in the presence of an electron accep-
tor is treated as one of the most often used biocatalyzer.,
Due to its electrochemical activity, glucose dehydrogenase
(GDH) could be deployed as a part of a glucose sensor or a
biofuel component. The hitherto reported till now GDHs
may be divided into three distinct groups according to their
electron acceptor including PQQ, FAD and NAD-depen-
dent enzymes.
In this study twelve Aspergillus strains producing FAD-
dependent glucose dehydrogenase were identified using
internal transcribed spacer (ITS) region sequencing. All As.
pergillus strains were also characterized using Biolog FF
MicroPlates to obtain data on C-substrate utilization and
mitochondrial activity. Biolog FF Microplate tests comple-
ment traditional genomic analysis by offering quantitative
assessment of the organism’s physiological response to
different substrates. The Biolog systems are used for rapid
identification of microorganisms using the principle of the
“metabolic fingerprint”. Due to assimilation of simple or
complex carbon substrates, different species of fungi are
characterized by a specific metabolic profile, which can be
used in identification thereof,
We used the Biolog system to distinguish the 12 studied
Agpergillus strains as well as to understand their metabolic
differences. The ability to decompose various substrates
i mong the analyzed strains up to three times, All
the studied strains decomposed mainly carbohydrates.
Key words: Aspergillus, glucose dehydrogenase, metabolic diversity
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Yeast and bacterial conversion of
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Bioconversion of cellulose-containing substrates for ani-
mal husbandry in enriched microbial protein and probiot-
ics feed products is a Way to increase the nutritive value of
feeds. The instrument of bioconversion initial substrates is
a joint solid phased fermentation by two groups of micro-
organisms. The first is a Bacillus (producers of cellulolytic
enzymes and antimicrobial substances), carrying out the
first phase of conversion — saccharification of raw materi-
als. The second group is a special yeast strains — producers
of protein.

Cel.lulose—comaining raw materials — wheat bran, sunflow-
er meal and rice husks were inoculated with daily bacterial
culture. Cultivation was carried out at temperature 28-30°C
for 10 days. The efficiency of fermentation or the ability of
12 strains of the Bacillus to grow on solid cellulose-contain-
ing substrates was evaluated by the changing of the content
of cellulose.

During the study, was found that the loss of cellulose and
hemicellulose in the bran was 2-6%;in rice husk and sun-
flower meal — 7-10% and 5-9% respectively. There were
designed 11 mixed cultures, the use which increased the ef-
ficiency of destruction of cellulose in 23 times. The most
active cultures: B, licheniformis G23+ B. subtilss NP-9, B. cerens
G-7 + B. subtilis C-7, B. licheniformiis G-7 + B. cereus P-5 hy-
drolyzed cellulose-containing solid substrates for 20-25%.
Then the substrate it was inoculated with cultures of yeast
of the genus Candida, Saccharomyces and Pichia. The most
productive strain turned of Pickia guilliermondii 1S-5. These
yeasts ate capable of growing on the initial substrate up to
10°CFU/g for 3 days of cultivation. However, the use of
bacterial pre-conversion increases yeast growth by 30% on
average.

These obtained results demonstrate the possibility of grad-
ual degradation of plant substrate by bacteria of the genus
Bacillns and non-cellulolytic yeast Pichia gutlliermondii 15-5,
in which yeasts use reducing sugar produced by microbial
conversion of cellulose,

Key words: Baaillus, cellulose-containing substrates, Pichia guilliermonds,
bioconversion
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