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Biosensors comprise a novel achievement of  analytical 
biotechnology. Generally, the biosensor is a hybrid device 
consisting of  two functional parts: a bioelement (an immo-
bilized biologically active material) and a physico-chemical 
transducer. As bioelements can be used pieces of  tissue, 
microbial cells, organelles, natural biomembranes or lipo-
somes, receptors, enzymes, antibodies and antigens, nucleic 
acids or other biomolecules, and even biomimetics which 
imitate structural and functional features of  the natural 
analogue. 
In this report, there are presented own experimental data 
on development of  enzyme-based and microbial biosen-
sors for assay of  important analytes in food and beverages: 
natural components (ethanol, glycerol, l-lactate, l-arginine) 
and other metabolites which even being of  the natural ori-
gin, in enhanced concentrations are toxic (formaldehyde 
and methylamine in fish, d-lactate in yogurts, l-arginine 
in wine as a precursor of  urea in arginase-catalyzed reac-
tion and, finally, of  a carcinogen urethane as a product of  
chemical reaction between urea and ethanol at increased 
temperatures).
To create biorecognition catalytic elements selective to the 
mentioned above analytes, novel, mutated or recombinant 
enzymes (glycerol oxidase, alcohol oxidase, l-lactate-cyto-
chrome c-oxidoreductase (flavocytochrome b2), formalde-
hyde dehydrogenase, methylamine oxidase, and arginase 
I) were exploited using as the microbiologic sources the 
fungus Botritis allii, genetically modified Hansenula polymor-
pha and recombinant Saccaromyces cerevisiae yeast cells. In 
the over-expression cassettes, own strong promoter (for 
FDH1 gene) or heterologous one (CUP1 for HpAMO1 
and HsARG1 gene) were used. To facilitate the purifica-
tion of  some enzymes, additional DNA fragments coding 
protein tags (GST-domain, (His)6-tail) were inserted into 
the corresponding cassettes.
The highly purified enzymes were immobilized on the 
surface of  micro- or nanosized carriers deposited on the 
amperometric, impedance or ion-selective electrodes. The 
constructed laboratory prototypes of  electrochemical bio-
sensors were characterized in the terms of  their bioanalytic 
parameters. Some of  the developed enzyme-based and mi-
crobial sensors were tested on real samples of  beverages 
and food. It is demonstrated that some of  the proposed 
biosensors can be used not only in food quality control, 
but also in clinical diagnostics (assay of  l- and d-lactate, 
l-arginine) and in environmental control (formaldehyde).
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Biotechnological methods for gluten 
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Department of Food Biotechnology, University of Warmia and Mazury, 
Olsztyn, Poland
e-mail: Bartosz Brzozowski <bartosz.brzozowski@uwm.edu.pl>

Celiac disease is a chronic inflammatory disorder of  the 
small bowel induced in genetically susceptible people by 
the dietary wheat gluten and homologous proteins from 
barley, rye and possibly oats. Upon ingestion, proteases in 
the gastrointestinal tract degrade proteins like wheat gluten 
into peptides. Studies by Shan et al. [1] demonstrated that 
during digestion of  gluten proteins precisely from α-gliadin 
are released, among others, 33-meric peptide resistant for 
hydrolysis by the human gastrointestinal enzymes. The 
resistance of  peptide for hydrolysis comes from high 
content of  proline residues. The tissue transglutaminase 
modifies these peptides by deamidating glutamine residue 
into glutamic acid which introduces the negative charges 
in gluten peptides and increase affinity to HLA-DQ2 and 
HLA-DQ8 molecules. Subsequently, these peptides bind to 
either human leukocyte antigen HLA-DQ2 or HLA-DQ8 
molecules and evoke T cells responses leading to inflamma-
tion in the small intestine, ultimately leading to the typical 
symptoms associated with celiac disease. 
It seems crucial, therefore, to search for enzymes capable 
to hydrolysis or modifying the epitopes in toxic, proline and 
glutamine rich peptides or for microorganisms capable of  
synthesizing selected enzymes in the human gastrointesti-
nal tract. Lactic acid bacteria (LAB) synthesized peptidases 
that hydrolyze bonds formed by proline residues, e.g. prolyl 
endopeptidase (PEP, EC 3.4.21.26) decreasing the immu-
nogenicity of  storage proteins of  cereals [2]. The immu-
nogenic peptides can be readily cleaved by bacterial PEPs 
suggesting a strategy for detoxifying gluten. Another useful 
enzyme is microbial transglutaminase (mTG, EC 2.3.2.13) 
which modify peptide by transamidation or cross-linking 
reducing protein immunogenicity [3]. Potential applications 
of  some enzymes (mTG, PEP) and microorganisms (sour-
dough LAB) were suggested with regard to the possibility 
of  reducing the toxicity of  plant-originating peptides. Sev-
eral biotechnological methods of  reducing the immuno-
genicity of  cereals proteins were presented partially based 
on our research. 
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Reduction in beta-cell mass due to increased beta-cell 
apoptosis and defective regeneration is a key- component 
of  diabetes. The acute inflammatory-(auto)immune pro-
cesses leading to beta-cell destroy predominate in type 1, 
when chronic stress-subinflammation due to gluco- and 
lipotoxicity determine the skeletal and adipose tissue insu-
lin resistance and development of  diabetes type 2 (DT2) 
in obesity/metabolic syndrome (MetS). Accumulating 
evidences point that endoplasmic reticulum stress (ERS) 
plays a fundamental role in adaptative processes of  beta 
cells including the incretin (GLP,GIP) -mediated expan-
sion of  cell number and secretion. ER participates in com-
pensation of  the tissue insulin resistance as well as in the 
beta-cell failure leading to diabetes. The toxic effect of  free 
fatty acids accumulatig in plasma in the form of  albumin-
bound complexes especially in the postprandial period has 
been documented by the study on inherited as well as on 
the anti- HIV therapy induced lypodystrophies. Adipose 
tissue consists of  the heterogenous population of  endo-
crine active preadipocytes , the progenitor-like cells called 
stromal vascular fraction (SVF) protecting the ability to dif-
ferentiate to several types of  mesenchymal-line cells. The 
mechanisms of  differentiation of  SVF cells to the thermo-
genic , mitochondria-rich or subcutaneous white adipose 
tissue has been extensively studied, but the metabolism , 
angio- versus adipogenesis ; thermogenic vs white tissue 
differentiation of  SVF cells is still poorly understood. Ca-
loric restriction, exercise, resveratrol derivatives are the well 
recognized activators of  the sirtuins (NAD/NADPH – 
dependent deacetylases) which activate the PPAR gamma 
coactivator (PGC-1), the transcription factor responsible 
for adipocyte differentiation, mitochondrial biogenesis, 
thus catabolism of  substrates and ATP/heat production. 
Despite the considerable research during two decades in 
searching for the candidate mutations/polymorphism 
of  genes associated with risk of  diabetes type 2 such as 
PPAR gamma; KCNJ11, E23K, CAPN10, GCK, HNF1A, 
HNF4A ACDC/ adiponectin, ENPP1/PC-1 and RENT 
polymorphisms were found not universally be associated 
with T2D. Recently, the Genom-Wide Association (GWA) 
scan showed that the transcription factor 7-like2 (TCF7L2, 
the important for wnt-pathway inhibiting adipocyte differ-
entiation polymorphism has been most important gene 
predisposing to D2T (by 50% at the individual level ). The 
presence of  the TCF7L2 rs 7903146 risk allele impairs the 
incretin (GLP-1, GIP)-induced insulin secretion by beta-
cells as well as the compensatory/cytoprotective reaction ie 
proliferetion, inhibition of  apoptosis of  this cells.
Lipodystrophy, high-fat diet and growing obesity induce 
the ER stress in feta-cells as well as in other tissue ie liver 
(via c-jun N-terminal kinase), suppress insulin signaling . In 
liver it leads to increased hepatic glucose output (HGO), 
production of  triglyceride-rich VLDL, as well as to the 
development of  non-alcoholic fatty liver (NAFL) disease. 
The induction of  PAT-proteins associating lipid droplets 
formation in skeletal muscle results in the lipotoxicity-
related muscle weakness typical for DT2. 

Conclusion. The nutrient/exercise balanced differentiation 
of  SVF to adipose tissue, limiting the lipo(FFA)-toxicity , is 
an important homeostasis protecting against the fatty acid 
induced disorder of  mitochondrial function, ER-stress, and 
fatal beta-cell failure as well as complications of  diabetes.
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Advances in high-throughput genotyping technology  of-
fers possibility to carry out very large-scale studies to more 
precise identify the genetic basis of  complex diseases. 
Whole genome association studies (GWA) are now being 
carried out in humans and rodents, in which hundreds of  
thousands of  genetic markers are typed on thousands of  
samples, imposing new demands on data management sys-
tems. The challenge is not merely how to manage the vastly 
increased data volume but also how to integrate gene – en-
vironment-gene ineractions, but also data collection, qual-
ity control and analysis. Up to now, genetic mapping studies 
have proceeded linearly from data collection through data 
cleaning to data analysis, which is often carried out by sci-
entists who will have had no direct involvement with the 
prior phases of  the project. Available databases reflect the 
work flow pattern so that rarely are raw data available at the 
stage of  analysis. However, error detection is often only 
possible at the last stage of  the project, when, for example, 
data from different family members across a whole genome 
can reveal subtle departures from expected patterns. Such 
problems can be dealt with by simply deleting problematic 
data with consequent loss in power for the study, or, in 
small projects, it may be possible to trace the error back to 
some point in data collection where it may be corrected. 
The importance of  error detection has only recently been 
acknowledged, but it is clear that some study designs are 
extremely sensitive to error: for example, undetected error 
rates of  about 1% can reduce the power of  linkage studies 
of  quantitative traits by 50%.
Statistical analysis of  several hundreds of  thousands and 
nowadays even millions of  polymorphisms creates a huge 
problem with multiple testing. Use of  large sample sizes 
is often only a partial solution, especially if  testing of  
gene – gene and gene – environment interactions is also 
desired. One possible solution is permutation of  data sets 
and repeating analyses thousands or millions of  times in 
such “new, independent” data sets. This provides empirical 
p values which are believed to be more trustworthy than 
those obtained from performing a chi – square test for 
each polymorphism. . The bioinformatic tools for pathway 
analysis, which are capable of  generating a joint p value for 
a group of  polymorphisms, rather than for each individual 
polymorphism are very useful, helping formation of  “in 
silico” model for  research planning.
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Out of  many chemical components found in fermentation 
medium the macro-and micronutrients play an important 
role, especially the bio-elements. Magnesium and zinc are 
very important elements for yeast growth. They also weak-
en the toxic effects of  cobalt. The deficiency of  calcium 
enhances the uptake of  cadmium and lead, and magnesium 
content is determined by the concentration of  potassium. 
On the other hand the increase of  concentration of  su-
crose increases the absorption of  magnesium and decreas-
es the uptake of  HPO4

2–. It should be noted that mod-
ern technology used in the brewing enhances the effects 
of  various stress factors on yeast. In the presented study 
we determined the impact of  Mg2+, Ca2+ and Zn2+ on the 
malt wort fermentation performance in terms of  stress 
caused by high density wort (High Gravity Brewing). For 
the experiments we used a pure culture of  fresh bottom 
fermentation yeast Saccharomyces carlsbergensis and industrial 
strain of  Saccharomyces cerevisiae in dried form. The fermen-
tation medium used was Wickerham’s synthetic malt and 
malt wort produced from a malt concentrate, both supple-
mented with relevant micronutrients. We determined the 
kinetics of  fermentation and the concentration of  treha-
lose (spectrophotometric) and metal ions in the wort as 
well as in the yeast cells (AAS). We revealed the magnesium 
ions effectively reduced the impact of  stress factors, mainly 
the osmotic stress, and also the chemical stress associated 
by elevated concentration of  zinc (above 80 mg/dm3). The 
uptake and accumulation of  magnesium, calcium and zinc 
occurred mainly in the first stage of  fermentation, then the 
ions were slowly released back into the wort. It is also im-
portant to note that Ca2+ ions were again accumulated in 
the cells during the final stage of  fermentation. Interac-
tions between Mg2+ and Zn2+ were mainly due to mutual 
blocking of  their uptake and accumulation. The amount of  
metal ions being accumulated is significantly depended on 
the number of  times the biomass is used for fermentation 
– the uptake of  ions was reduced with each subsequent re-
use of  the biomass. The concentration of  the wort (9, 15 
and 20 Plato) had no significant effect on the bioaccumula-
tion rate. In turn, the biosynthesis of  trehalose increased 
with subsequent use of  biomass and with an increasing the 
concentration of  wort extract. The content of  this disac-
charide may be a good indicator of  stress caused by the 
concentration of  wort and multiple use of  yeast biomass.
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The killer phenomenon in yeast was originally discovered 
in certain killer strains of  S. cerevisiae in 1963. It is associated 
with the secretion of  proteinaceous or glycoproteinaceous 
toxins that kill sensitive cells without direct cell-to-cell 
contact. Depending on the ability to synthesize toxins and 
sensitivity to killer proteins, yeast can be divided into three 
main groups: killer, neutral and sensitive.
Proteins synthesized by killer strains are characterized by a 
highly specific action spectrum dependent on pH, temper-
ature and aeration conditions. Particular toxins differ from 
one another with their resistance to proteolytic enzymes, 
sensitivity to chemical agents, optimal pH of  action, tem-
perature stability, and are antagonistic to each other.
The genes responsible for killer toxin production and se-
cretion may be carried on a chromosome, on a double-
stranded RNA or on a linear double-stranded DNA.
Killer phenomenon is widespread among many yeast gen-
era such as Saccharomyces, Candida, Hansenula, Pichia, Debaryo-
myces, Ustilago, Cryptococcus, Metschnikowia, Williopsis, Kluyvero-
myces and Zygosaccharomyces. Their presence in higher levels 
during fermentation can affect the growth of  inoculated 
strain and as consequence influence the quality of  the alco-
holic beverages.
However, for the sake of  broad antimicrobial activity 
against wine-spoilage yeasts and moulds, purified killer tox-
ins can be beneficial for biological stability of  wines. Cur-
rently, the growth of  wild strains of  yeasts is inhibited by 
sulphur dioxide (SO2) addition to the fresh must. This 
antiseptic that can be harmful to human health in higher 
doses, is also introduce to the fermenting musts at the end 
of  fermentation to protect wine from chemical and enzy-
matic oxidation. The application of  killer toxins as a SO2 
substitute during preliminary fermentation, could decrease 
sulphur dioxide addition, in effect the concentration of  this 
compound in wine would be reduced. 
For that purpose preparations of  killer toxins secreted by 
Pichia anomala and Pichia membranifaciens var. membranifaciens 
yeasts can be applied. Our studies revealed that those pro-
teins have a molecular mass of  about 40 kDa and showed 
β-1,3-glucanase activity. Obtained killer toxins preparations 
inhibited significantly growth of  Candida glabrata, Candida 
vini, Debaryomyces hansenii, Hanseniaspora guilliermondii, Hanse-
niaspora uvarum and Metschnikowia pulcherrima yeasts – micro-
organisms which can cause diseases of  wines.
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One of  the important ways to evaluate mitochondrial 
function is to study response to variety of  environmental 
conditions and stimuli of  live cells. Some methods, such as 
flow cytometry or analysis of  oxygen consumption, ATP 
generation  allow accomplish such a task. However, these 
are the methods that apply to whole populations of  cells 
without possibility to observe changes that occur in indi-
vidual cells over time in response to certain agents. There-
fore, fluorescence microscopy of  live cells (both wide-field 
and confocal) seems to provide a better way to monitor 
simultaneously cell groups as well as single cells. Fluores-
cence microscopy allows visualization of  the mitochondrial 
membrane potential in the cultured cells with minimal han-
dling and external interference; high throughput methodol-
ogy allows screening of  the multiple conditions in relatively 
short time in the same populations of  cells. High content 
screening that includes analysis of  microscopic images is a 
well-documented method for phenotypic analysis in cell-
based assays (Smellie et al., 2006).
We will presenti the use of  BD pathway Bioimager 855 in 
analysis of  the effect of  selected saturated and unsaturated 
free fatty acids on the changes of  the mitochondrial func-
tion of  the human adipose tissue stromal vascular fraction 
SVF cells and HUVECs. We also compare these results to 
the ones obtained using flow cytometry method. 
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The purpose of  the study was to examine the effect of  
novel method of  pseudophysiological transcytoplasmic 
activation (PP-TCA) of  porcine somatic cell nuclear-
transferred (SCNT) oocytes on the embryo developmental 
capability and the initiation of  apoptosis processes in the 
cells of  the blastocysts generated. The enucleated in vitro-
matured oocytes were reconstructed with the cell nuclei 
of  foetal fibroblast cells. The reconstruction of  previously 
enucleated oocytes was performed by their electrofusion 
with nuclear donor cells, which was induced through ap-
plication of  two successive DC pulses of  1.2 kV/cm for 
60 μsec. Afterwards, SCNT oocytes were stimulated using 
the protocols of  pseudophysiological activation (Group I) 
or simultaneous fusion and electrical activation (SF-EA; 
Group II). In Group I, the activation of  reconstructed 
oocytes was achieved by electrofusion of  them with the 
cytoplasts isolated from in vivo-derived rabbit zygotes (i.e., 
with the so-called zygoplasts). In Group II, the electric 
pulses that induced a fusion of  cytoplast-somatic cell cou-
plets were simultaneously the stimuli initiating the activa-
tion of  reconstructed oocytes. Post activation treatments, 
cloned embryos were cultured for 6–7 days up to morula 
and blastocyst stages. At the end of  the in vitro culture, nu-
clear transfer-derived blastocysts were evaluated intra vitam 
with the use of  diagnostic conjugate of  annexin V and 
eGFP protein for the presence of  proapoptotic changes 
in the cell plasma membrane. The percentages of  in vitro 
cultured cloned embryos that reached the morula and blas-
tocyst stages were 153/210 (72.9%) and 88/210 (41.9%) 
or 145/236 (61.4%) and 77/236 (32.6%) in Groups I or 
II, respectively. As measured in relation to a total number 
of  blastocysts analyzed for apoptosis, the proportions of  
embryos, in which annexin V-eGFP-positive cells were de-
tected, were 22.7% (10/44) and 30.8% (12/39) in Groups 
I and II, respectively. Reassumming, the PP-TCA resulted 
in higher preimplantation developmental competences of  
SCNT embryos than the SF-EA. It has been also found 
that lower percentage of  blastocysts, in the cells of  which 
the proapoptotic changes were detected using the annexin 
V-eGFP, was obtained from SCNT oocytes stimulated by 
the application of  the PP-TCA protocol than from these 
ones stimulated by the use of  the SF-EA protocol.
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The study was conducted to estimate the effect of  differ-
ent phenotype and origin of  somatic cells, which had been 
nucleofected with pWAPhGH-GFPBsd gene construct, on 
the preimplantation developmental capability of  caprine 
nuclear-transferred (NT) embryos. The source of  recipient 
cells in the somatic cell nuclear transfer (SCNT) procedure 
were in vitro-matured doe oocytes. The enucleated oocytes 
were reconstructed with the cell nuclei of  either transgenic 
foetal fibroblast cells (FFCs; Group I) or ovarian follicle-
derived mural granulosa cells (OF-MGCs; Group II). So-
matic cell-ooplast couplets were simultaneously fused and 
activated with a single DC pulse of  2.4 kV/cm for 15 μsec. 
After a 1-h delay, the reconstructed oocytes were addition-
ally activated by exposure to 5 μM/L calcium ionomycin 
for 5–6 min followed by treatment with 2 mM/L 6-dimeth-
ylaminopurine for 2 h. The NT embryos were cultured in 
vitro in 50-μL droplets of  Upgraded B2 INRA medium for 
24 h. Afterwards, cleaved embryos were co-cultured with 
Vero cells in the same medium supplemented with 10% 
FBS for an additional 144 to 168 h up to morula/blasto-
cyst stages. In Groups I and II, out of  213 and 195 cul-
tured NT embryos, 137 (64.3%) and 86 (44.1%) underwent 
cleavage divisions, respectively. The frequencies of  cloned 
embryos that reached the morula and blastocyst stages 
yielded 104/213 (48.8%) and 46/213 (21.6%) or 49/195 
(25.1%) and 17/195 (8.7%) in Groups I or II, respectively. 
In conclusion, it has been demonstrated that the abilities 
of  pWAPhGH-GFPBsd gene construct-nucleofected FFC 
nuclei to direct the in vitro development of  cloned goat 
embryos to morula/blastocyst stages were significantly 
higher than those for OF-MGC nuclei. Nevertheless, the 
live diagnostics of  emission intensity for enhanced green 
fluorescent protein (eGFP)-derived biochemiluminescence 
revealed that the transgenic SCNT-descended morulae 
and blastocysts, which were obtained in both experimental 
groups, were characterized by approximately 100% expres-
sion index of  the eGFP transgene reporter. 
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Recently, many investigations have been concerned with 
antioxidant properties of  different nutritional products. 
The antioxidant activity of  some commercially available 
fruit juices were evaluated with regard to their radical scav-
enging activity and their polyphenols content. All the 100% 
juices (apple, orange, grape, blackcurrant, blueberries juic-
es) considered in this study were commercially available, 
bought from the local market, used as received and kept 
refrigerated (2–8°C). Antiradical activity and total polyphe-
nols content were measured. Antiradical activity of  juices 
was determined using the free DPPH° radical. The modi-
fied method by Brand-Williams et al. (1995) and Sanchéz-
Moreno et al. (1998) was used. Absorbance at 515.6 nm 
was measured at different time intervals using Shimadzu 
1601 UV/VIS spectrophotometer (UV-1601, Shimadzu, 
Tokyo, Japan) until the reaction reached a plateau. Total 
polyphenols content was quantified according to the Fo-
lin-Ciocalteau spectrophotometric method using tanin as 
reference standard (Singleton et al., 1999). The antiradical 
activity was in the particular samples in range from 20.43 to 
78.81%. Antiradical activity as determined by the DPPH° 
radical scavenging method decreased in the order: blueber-
ry juice — orange juice — blackcurrant juice — apple juice 
— grape juice. The radical scavenging activity of  the blue-
berry juice is 3.8-fold higher than that of  the grape juice. In 
samples of  fruit juices was the polyphenol content in the 
range from 207.75 to 3810.00 mg×l–1. Content of  polyphe-
nols increased in the similar order as antiradical activity, but 
the blackcurrant juice had the highest polyphenol content: 
blackcurrant juice — blueberry juice — orange juice — ap-
ple juice — grape juice. Different ratio of  the polyphenol 
content was determined: 18.2-fold higher in case of  black-
currant juice versus grape juice. Further studies are needed 
to determine the antioxidant properties of  fruit juices.
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The plasma protease proprotein convertase subtilisin/
kexin type 9 (PCSK9) is a serine protease that is known 
to reduce hepatic low-density lipoprotein receptor (LDLR) 
level, resulting in less LDL being cleared from the circula-
tion by the liver. As a matter of  fact PCSK9 is gaining at-
tention as a key regulator of  plasma low density lipoprotein 
cholesterol (LDL-C) level. The aim of  this study was to 
determine plasma PCSK9 concentration and LDL recep-
tor expression in human monocytes in patients with acute 
myocardial infarction.
Blood samples were drawn from 50 patients with acute 
myocardial infarction treated in Strus Hospital, Poznan, 
Poland, without statins therapy and 10 healthy individuals 
without neither dyslipidemia nor family history of  coro-
nary heart disease. ELISA assay with the use an anti-human 
PCSK9 monoclonal antibody was performed to quantify 
PCSK9 plasma concentration in patients. 
Whole blood was used to analyze LDL receptor expression 
in monocytes with the use of  flow cytometry. The expres-
sion of  LDL receptor in monocytes surface was calculated 
as the FSD (Fluorescent Surface Density) parameter. Statis-
tical significance was analyzed using an unpaired Student’s 
t-test. Results are expressed as mean ± SEM. The values of  
P <0.05 were considered significant.
The plasma PCSK9 level was higher in patients with acute 
myocardial infarction than in controls (324.6±32.23 and 
268.2±12.93, p=0.3 respectively). In all patients the de-
creased expression of  the LDL receptor compared to 
the control (5.427±0.48 and 14.39±0.5152 respectively, 
p<0.0001) was observed.
It has been assumed that elevated plasma PCSK9 level in 
patients, has an influence on lower density of  LDL recep-
tor in monocytes in patients compared to healthy individu-
als. Finally ELISA assay and flow cytometry are easy-to-
perform tests for measuring PCSK9 in plasma and LDL 
receptor expression in human monocytes of  patients with 
acute myocardial infarction. 
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8-Prenylnaringenin has received much attention due to its 
health-promoting properties. In order to select the fungi ca-
pable of  transforming 8-prenylnaringenin (1) we performed 
screening tests on 30 strains. Most of  the tested strains was 
found to be capable of  1 conversion. Transformation of  
8-prenylnaringenin (1) by Beauveria bassiana AM278 led to 
8-prenylnaringenin 7-O-β-d-4²γ-methoxyglucopyranoside. 
Incubation of  Absidia coerulea AM93 with substrate (1) gave 
8-prenylnaringenin 7-O-β-d-glucopyranoside.
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Amino acid oxidases are oxidoreductases which catalyze 
the oxidative deamination of  amino acids to corresponding 
imino acids. This enzymes are homodimeric flavoproteins 
containing one molecule of  noncovalently bound FAD 
cofactor per monomer. They are strictly enantioselective, 
which means, that the substrates for d-amino acid oxidase 
and l-amino acid oxidase can be only d- or l-enantiom-
ers of  amino acids, respectively [1, 2]. As a result, amino 
acid oxidases have diversified biotechnological application. 
They are popular industrial catalysts applied to, for exam-
ple, for production of  α-keto acids (used in chronic kid-
ney disease treatment) [3] or for racemate resolution. This 
process allows to obtain pure l-amino acids, which are 
commonly used as feed additives, components of  infusion 
solutions and medicines precursors [4, 5]. Furthermore, the 
application of  DAAO involves the production of  7-amino-
cephalosporanic acid, which is a precursor of  more than 50 
semi-synthetic cephalosporin antibiotics [3, 4]. 
Amino acid oxidases have been identified in different or-
ganisms, but the enzyme from yeasts has especially good 
properties such as: high level of  protein expression and 
turnover number, which cause the high activity, tight bind-
ing with coenzyme, so it does not have to be supplied ex-
ogenously and finally last crucial advantage - wide substrate 
specificity, which allows to transform also non physiological 
compounds [6]. For that reason, the possibility of  the in-
duction of  the active d- and l-amino acid oxidases in yeast 
Rhodotorula was investigated. Enantiomerically pure amino 
acids with different side chains were used as inducers. The 
experiment succeeded and therefore the research are being 
continued in order to apply the obtained bicatalyst for the 
resolution of  racemic mictures of  aminophosphonic acid.
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Hernia is a common ailment afflicting at least 2% of  hu-
man population. Surgical intervention is the only effective 
method of  hernia treatment. Repair methods, which have 
been currently employed in hernia surgery can be divided 
into two basic types: tension and non-tension. The non-
tension methods involve the placement of  synthetic pros-
thesis, which strengthens a defect in the fascia and closes 
the hernial ring without causing tension in surrounding 
tissue. One of  disadvantages of  this method, particularly 
in large abdominal hernias, is the patient’s discomfort ap-
pearing after long time from the treatment as result of  the 
stiffening of  the implant overgrown with fibrous tissue. 
Another drawback is an introduction of  large amount of  
alloplastic material into the patient’s body which serves as 
hernia reinforcement but may, however, prolong the heal-
ing time and trigger a “foreign body” reaction. 
A solution to the above mentioned problems may be de-
veloped in IBChF composite surgical mesh consisting of  
partially resorbable biopolymer: chitosan oligomers modi-
fied bacterial cellulose (MBC), serving as an artificial mus-
cle fascia, and of  polypropylene (PP). Surface modification 
of  macroporous PP mesh (size of  the pores above 1mm2) 

was conducted by biopolymer directly in the biosynthesis 
process involving Acetobacter xylinum bacteria in a liquid cul-
ture medium with the addition of  chitosan modifier.The 
prepared surgical meshes are characterized by: 
— minimal amount of  the synthetic polymer (surface den-
sity below 80 g/m2), 
— mechanical strength adequate to application (PN-EN 
ISO 14971:2009), 
— high chemical purity, 
— biocompatibility in respect to cell toxicity, intracutane-
ous reactivity and allergenicity (PN-EN ISO 10993). 
Compared with traditional meshes, the composite PP/
MBC meshes are advantageous thanks to reduced risk of  
adhesion and fistula in the immediate contact with internal 
organs, improved surgical handiness. Other advantages are 
in the acceleration of  fibroplasia process by the activation 
of  fibroblasts triggered by the use of  chitosan oligomers. 
It is hoped that the use of  the new surgical implants re-
duce complications, produce better aesthetic effects and 
patient’s general feeling and shorten hospitalization. 
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Obesity is a medical condition that occurs when the val-
ue of  energy obtained by an individual exceeds the actual 
needs of  an organism. Increasing prevalence of  obesity 
causes higher morbidity and mortality rates among popula-
tion. Overeating is one of  the most important factors that 
may lead to health hazards such as cardiovascular diseases, 
type 2 diabetes, gallstones and cancer. 
Dopamine is a monoaminergic neurotransmitter that is of  
high importance in hormonal regulation, reward, emotions, 
and food intake. It is suggested that altered dopaminergic 
neurotransmission contributes to obesity development. 
In our study we are trying to evaluate the association be-
tween variants of  four genes and BMI (body mass index, 
common obesity measure) in Polish population using tech-
niques such as VNTR (variable number tandem repeats) 
analysis using PCR (polymerase chain reaction) amplifica-
tion, RFLP (restriction fragment length polymorphism) 
analysis and agarose gel electrophoresis. 
Three of  the chosen genes are associated with dopaminer-
gic system (DAT1 – human dopamine transporter, COMT 
– catechol-O-methyl transferase, DRD4 – dopamine re-
ceptor D4) while the fourth one (BDNF – brain-derived 
neurotropic factor) interacts with DRD4. The data is still 
being collected, but studies of  other populations suggest 
that such a correlation exists. 
Our findings may give an insight into molecular basis of  
obesity and help to apply appropriate treatment. 
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The objective of  the study was to evaluate the nutritional 
quality of  eight spelt wheat (Triticum spelta) varieties grown 
under ecological system (without chemical treatment and 
fertilization) in the south Slovakia during 2005–2007 grow-
ing seasons and their antioxidant capacity. The nutritional 
quality parameters were determined by the following meth-
ods: starch content by the Ewers polarimetric method (STN 
561512), sugars by Somogyi, crude fibre by Henneberg 
— Stohman method (ICC 156). Antioxidant capacity ex-
pressed as reduction power of  compounds was measured 
spectrophotometrically by the modified method according 
to Prieto et al. (1999). Reduction power of  compounds was 
expressed as quantity of  ascorbic acid in mg×l–1. Our study 
found that starch content was significantly influenced by 
weather conditions and variety and varied from 50.2% (Alt-
gold) to 55.6% (Rouquin), with an average of  53.4%. The 
average sugars content was 1.78% and ranged from 1.57 
(Bauländer Spelz) to 2.09% (Holstenkorn), but differences 
between varieties were not significant. Sugars content was 
significantly influenced by weather conditions, the high-
est content was determined in dry year 2007. Soluble fiber 
content ranged from 1.40% (Holstenkorn) to 2.97% (Alt-
gold) with average value of  1.62%. This parameter was sig-
nificantly influenced by the variety and weather conditions. 
The average antioxidant capacity of  spelt wheat expressed 
as reduction power of  compounds was 172.3 mg×l–1, rang-
ing from 165.4 (Franckenkorn) to 168.8 (Atlgold). The av-
erage antioxidant capacity was 30% higher in winter spelt 
varieties than in Triticum aestivum. Spelt, as an ancient crop 
can find its place particularly in organic, health, and spe-
cialty food markets. Evaluation of  spelt varieties and their 
products in nutritional quality and antioxidant properties 
would help to promote the spelt market and in selecting the 
best variety for specific uses. 
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Trehalose (α-d-glucopyranosyl-1,1-α-d-glukopyranoside) 
is a nonreducing disaccharide in which the two glucose 
molecules are linked trough a α-1,1-glycosidic bond. Tre-
halose is readily hydrolyzed to glucose and can be used as a 
reserve of  that sugar in the cell. The presence of  trehalose 
was found in the cells of  fungi and yeasts, bacteria, nema-
todes, insects, eggs, pupae, and some plants. The character-
istics of  trehalose make it a potential source of  many ap-
plications in medical, veterinary, pharmaceutical and food 
industry. 
Biosynthesis of  trehalose is carried out various known met-
abolic pathways, including the use of  trehalose synthase. 
Bacteria of  the genus Deinococcus are microorganisms 
which produce trehalose synthase (DraST). The aim of  
this study was isolation and cloning of  trehalose synthase 
gene derived from D. radiodurans to the expressive vectors 
in the system of  Tabor-Studier and arabinose system and 
its expression in different hosts. 
In the first stage of  the research, recombinant plasmids 
with cloned draST gene was constructed. The resulting 
constructs were used for protein synthesis in E. coli expres-
sion systems. 
The second phase of  research consisted of  the purification 
of  proteins using an initial denaturation of  host proteins 
and chromatography IMAC. 
The DraSTHis protein was obtained with high purity. 
Characteristics of  both protein DraST and DraSTHis were 
examined. The research activity of  DraSTHis confirmed 
the ability to convert maltose to trehalose. Optimal condi-
tions for enzyme action set temperature range from 5 to 
20°C and pH about 7.2 which is similar to obtained previ-
ously by Wang (2007). 
Molecular filtration allowed the set of  protein molecular 
weight DraSTHis, which is 126.9 kDa, and equals that of  
a homodimer. 
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The evaluation of  antioxidative and antibacterial properties 
of  natural substances extracted from two selected herbs: 
oregano (Origanum vulgare) and lovage (Levisticum officianale) 
was performed. The plant raw materials were analyzed in 
the form of  water extracts and the test microorganisms 
used for antibacterial activity estimation were four bacteria 
isolated from human gastrointestinal track: Escherichia coli, 
Enterococcus faecium, Lactobacillus plantarum and Bifidobacterium 
animalis.
Higher antioxidative activity as well as higher content 
of  phenolic compounds was determined for lovage and 
reached 8.5±0.4 mg Tx/g and 5.5±0.3 mg/g of  polyphe-
nols respectively. Oregano was characterized with signifi-
cantly lower biological activity (7.0 ± 0.2 mg Tx/g and 3.5± 
0.3 mg/g of  polyphenols). 
Antibacterial properties of  the analyzed herbs were deter-
mined by the serial dilutions method. The minimal inhibi-
tory concentration (MIC) causing bactericidal and bacte-
riostatic effect against the tested microorganisms were 
quantified. From the four tested bacteria E. faecium and 
B. animalnis were found to be more sensitive to the tested 
plant extracts, while E. coli and L. plantarum were signifi-
cantly more resistant. 
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Kefir is a refreshing fermented milk beverage. Its unique 
properties are the result of  the symbiotic metabolic ac-
tivity of  the lactic acid bacteria, acetic acid bacteria and 
different yeast species. Kefir is confirmed to have several 
health-promoting properties such as antimicrobial, antitu-
moral, immunostimulating and hypocholesterolemicc ef-
fects.The objective of  this study was to investigate in vitro 
immunoreactivity and changes in microflora composition 
of  fermented milk obtained using freeze-dried kefir grains 
enriched with Lactobacillus plantarum W42 and/or Bifidobac-
terium animalis ssp. lactis Bi30 at three different temperatures 
(25oC, 30oC, 37oC).The cultures of  lactic acid bacteria were 
obtained from the microorganisms collection of  Microbi-
ology Laboratory at the Institute of  Animal Reproduction 
and Food Research. Freeze-dried kefir grains used in this 
study were provided by Danisco-Biolacta Ltd. in Olsztyn. 
MRS, N-L, LAB and Garshe’s medium were used to enu-
merate lactic acid bacteria, whereas SDA broth was used to 
enumerate yeast population. Lactic acid bacteria and yeast 
in all fermented samples were assessed using polymerase 
chain reaction-denaturing gradient gel electrophoresis 
(PCR-DGGE). Competitive ELISA was used to character-
ize immunoreactivity of  the samples.The bacterial number 
obtained on MRS-medium in samples fermented with Lb. 
plantarum W42 addition were higher compared with those 
without W42 strain, in all temperature conditions. How-
ever, bacterial counts recorded in samples fermented at 
37oC on LAB, N-L and Garshe’s media were higher than 
in samples obtained at lower temperatures. Yeast in all 
samples were not detected. Qualitative determination by 
PCR-DGGE revealed no changes in microbial community 
pattern in all analyzed samples with except for samples sup-
plemented with W42 and/or Bi30 strains, in which pres-
ence of  those strains was stated. Kefir samples obtained at 
37oC were characterized by lower antigenicity than those 
obtained at 25oC and 30oC. Furthermore, enrichment start-
er cultures with Lb. plantarum W42 and B. animalis ssp. lactis 
Bi30 resulted in subsequent decrease in immunoreactivity.It 
was found that lactic acid fermentation was effective in de-
creasing milk immunoreactivity, however it was concluded 
that there is a need to found the strains with more effective 
properties directed to lowering the antigenic properties of  
milk proteins.
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Production of  recombinant proteins is one of  the most im-
portant challenges of  molecular biotechnology. At present, 
several technologies utilizing highly efficient protein ex-
pression systems allow us to produce almost any protein 
of  our interest. However, in many cases relatively high 
costs of  protein extraction and purification methods are 
limiting factor. One of  the very promising solutions of  this 
problem could be application of  self-cleaving elastin-like 
polypeptide tag (ELP) in the nonchromatographic recom-
binant protein purification method. ELPs are biopolymers 
that comprise elastin-based repeated pentapeptide motif: 
Val-Pro-Gly-Xaa-Gly, where Xaa, termed the guest residue, 
is any natural amino acid except proline. ELPs exhibit low-
er critical solution temperature (LCST) transition behavior, 
i.e. they are soluble at temperatures below their LCST and 
become insoluble at temperatures above it. That means 
that this process is reversible. The LCST of  an ELP can be 
tuned at the molecular level by: guest residue composition 
and distribution, by molecular weight (MW) of  the ELP, 
and by solution parameters such as pH, ionic strength, and 
ELP concentration. The phenomenon described above can 
be useful in recombinant protein production by fusion of  
an ELP domain to the protein of  interest; as such a re-
combinant protein can also undergo inverse phase transi-
tion. High selectivity of  this process provides high purity 
of  isolated protein without cost building chromatographic 
steps. The method of  protein purification based on this 
phenomenon has been named Inverse Transition Cycling (ITC) 
method. It is characterized by simplicity and low cost of  ex-
ploitation. It is easy to scale-up and retain biological activity 
of  isolated proteins. Our work is focused on expression 
of  cassettes harboring transgene encoding a translational 
fusion consisting of  gene of  interest, ELP tag, and intein 
domains. We expect that such a construct can be used in 
several recombinant protein production systems and that it 
will allow cutting down costs of  protein product isolation 
and purification. 
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One of  the most important stage in the beer production is 
fermentation process, which is carried out by appropriate 
yeast strains of  the Saccharomyces genus. Yeast cells with 
the use of  enzymes transform the components of  the wort 
(substrates) into various components, among other the so-
called volatile fermentation, which determine the chemical 
composition and sensory properties of  beer. After fermen-
tation, the harvested yeast biomass is refreshed, assessed 
in terms of  viability and contamination and used again for 
the next process. The biomass is usually used between 3 to 
6 times and it has not only economical but also ecological 
dimension. The aim of  the experiments was to determine 
the changes of  the process kinetics, and concentrations of  
selected volatile compounds in malt wort fermented by 
yeast biomass of  I, II and IV reuse. The study was per-
formed in industrial scale (cylindro-conical fermentation 
tanks) using yeast Saccharomyces carlsbergensis, inoculated at 
8×106 cells per 1 cm3 of  wort (initial extract 15 Plato). 
During fermentation, beer samples were taken, and the ba-
sic microbiological parameters were determind (total cell 
count, viability, the degree of  suspension in the wort) and 
the concentration of  volatile compounds by gas chroma-
tography (acetaldehyde, vicinal diketones, ethyl acetate and 
isoamyl acetate, fusel alcohols and sulphide dimethyl). It 
was found that the contents of  dead cells was within the 
range of  1 to 4 percent and depended more on the fermen-
tation time then on the number of  times the biomass was 
used. There was no significant effect of  this parameter on 
the actual degree of  attenuation, which in the final stage of  
fermentation was about 68%.The fourth use of  biomass, 
as compared to the second passage was only slightly char-
acterized by an increased content of  volatile components 
except of  diacetyl, which concentration raised from 34.5 
to 41.5 micrograms per liter. Multiple use of  the biomass 
resulted in an increased rate of  fusel alcohols production, 
particularly the amyls. 
It can be concluded that the fourfold use of  biomass in the 
fermentation of  malt wort in industrial conditions has no 
significant impact on the production of  most volatile prod-
ucts. In the case of  II and IV fermentation a much higher 
sedimentation rate of  cells in the final stage of  the process 
was noted. This aspect can be considered beneficial with 
respect to the following production stpes such as matura-
tion and stabilization of  beer.
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The yeast Yarrowia lipolytica is a very attractive organism in 
the field of  applied biotechnology. It degrades efficiently 
hydrophobic substrates and produce organic acids, eryth-
ritol and enzymes [1, 2]. Wild type strains of  this species 
do not utilize sucrose and disaccharides as a carbon source. 
However Suc+ transformants of  Y. lipolytica A101 grow 
well on sucrose [3]. In this work the simultaneous produc-
tion of  sodium citrate and invertase by Y. lipolytica A101-
B56-5 Suc+ clone growing on sucrose, mixture of  glucose 
and fructose, glucose or glycerol was investigated. Biosyn-
thesis processes were done in bioreactor Biostat Plus (2L) 
as describe earlier [2, 4]. Invertase activity unit (U) was de-
fined as the amount of  enzyme releasing 1 μM of  reducing 
sugars per minute.
Among tested substrates the highest concentration of  citric 
acid (CA) was achieved on glycerol (57.15 gL–1) with the 
highest yield (YCA/S reached 0.6 gg–1). When sucrose was 
used as a substrate the concentration of  secreted CA was 
comparable (45 gL–1) with similar yield (YCA/S = 0.55 gg–1). 
Similar results were obtained in bioprocesses on monosac-
charides. 
Considering invertase production (obtained enzyme U) the 
best substrate appeared to be sucrose. On that substrate 
73 500 U of  invertase was produced, while on glycerol 
only 25 100 U was present. On monosaccharides produced 
invertase reached the level of  29 400–30 300 U. The high-
est yield of  CA and invertase production calculated for 1 
g of  biomass (YCA/X and YI/X) was obtained for glycerol 
growing cells. It was 9.9 gg–1 and 4 327 Ug–1for YCA/X and 
YI/X, respectively. It was worth noting that the amount of  
isocitrate (non desirable metabolite) was below 1% of  total 
citrates (CA + ICA). 
Strain Suc+ Y. lipolytica A101-B56-5 is a promising producer 
of  CA and invertase on tested substrates.
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N-linked protein glycosylation is very important for protein 
folding, oligomerization, sorting and transport of  secreted 
or membrane bound proteins [1]. Glycan profile is a prob-
lem in heterologous protein expression, especially those 
with pharmacological properties. Application of  glycopro-
teins with non-human oligosaccharides can increase immu-
nological response of  patient [2].
In this study N-glycans attached to glycoproteins produced 
by Y. lipolytica A101 strain and its Suc+ transformants were 
investigated. The analysis was carried out on membrane 
proteins of  Y. lipolytica and invertase synthesized by this 
yeast as heterologous protein from SUC2 gene integrated 
to the genome [3].
Profiles of  N-glycan were determined using MALDI-
TOF-MS technique and glycosidases (specific cleavage of  
oligosaccharide chains). Analysis of  sugar composition was 
performed using gas chromatography.
Predominant structure visible on all of  the obtained spec-
tra were: GlcNAc2Man8 (37–44%) and GlcNAc2Man9 
(20%). Profiles of  N-glycans for membrane proteins and 
heterologous invertase were similar. On glycan profiles 
after glycosidases treatment some hexose modification of  
mannose side-chain was observed. Sugar chains were com-
posed in 84% from mannose, 15% from galactose and 1% 
from N-acetylglucosamine.
The presence of  galactose that modifies high mannose N-
glycans makes the Y. lipolytica yeast a good candidate for the 
production of  heterologous proteins, including those of  
therapeutic interest.
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Hallux valgus is aquaired forefoot deformity.It consists of  
lateral deviation of  big toe and varus deviation of  I meta-
tarsal bone. The treatment is usually surgical and there is 
published moreover 100 operative procedures.There are di-
vided on soft-tissue and bony procedures. Different types 
of  osteotomy are usually stabilized by screw, plates or lately 
by biomaterials (e.g. bioabsorbable screw). However, modi-
fied traditional techniques, as alternative for future technol-
ogy, are also developing. One of  them is subcapital oste-
otomy of  the first metatarsal, correction of  the deformity 
and percutaneous K-wire stabilization (Kramer method). 
The procedure is indicated for the surgical treatment of  
mild-to-moderate hallux valgus deformity.To eliminate 
rotational instability of  osteotomy we modified operative 
technique. Distal osteotomy of  the first metatarsal with re-
maining lateral cortex of  distal fragment (similar to Mitch-
ell method) increase stability of  K-wire fixation.The aim of  
our study was to evaluate the preliminary results of  miniin-
vasive modified distal osteotomy of  the first metatarsal. We 
evaluated 5 patients, all women, who underwent distal met-
atarsal osteotomy of  the first metatarsal with preservation 
of  lateral cortex of  distal fragment and percutaneus stabili-
zation of  K-wire. We did not used cast immobilization and 
allowed to go to offload of  the forefoot. Radiological (AP 
and lateral foot standing X-ray picture) and The American 
Orthopaedic Foot and Ankle Society (AOFAS) hallux-
metatarsophalangeal-interphalangeal scale was used for the 
clinical assessment. Preoperatively mean hallux valgus an-
gle (HVA) was 32,4 degree, intermetatarsal angle (IM) 14,3 
degree, VAS 8,9/10 and AOFAS 40,2/100. Postoperatively 
HVA was 14,7, IM 9,1, VAS 3,6/10 and AOFAS 91,2/100. 
We did not notice complication and all patients were satis-
fied. The modified Kramer’s method is good surgical treat-
ment of  mild-to-moderate hallux valgus deformity. Cast 
immobilization is unnecessary, there are good clinical and 
cosmetic results. Using of  the minioscillating saw reduce 
surgical exposure and additional advantage of  the operative 
techniques is rotational stability of  bone fragments.
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Bovine-beta lactoglobulin (LGB) is a protein belonging to 
the lipocalin family. A core element of  lipocalin structure is 
beta-barrel that is also ligand primary binding site (Flower, 
1996). Most of  lipocalins have affinity to selected group of  
low-molecular weight ligands. This property of  lipocalins 
has been used to create engineered lipocalins, called anti-
calins, that have pharmaceutical and medical applications 
(Skerra, 2008).
Beta-lactoglobulin is a small lipocalin from bovine milk. 
LGB has low specificity but high affinity for binding hy-
drophobic compounds, especially retinoids, fatty acids and 
their derivatives (Kontopidis et al., 2002). Ligand binding 
process depends on pH (Quin et al., 1998). 
Lactoglobulin is natural component of  human diet. LGB is 
soluble in water, stable at low pH, resistant to proteolysis in 
stomach and has high thermal stability. All these properties 
make LGB a promising candidate for new versatile carrier 
protein for different compounds with biological activity 
(Barbiroli et al., 2010). 
X-ray crystallography allows to investigate structures of  
proteins and low-molecular weight ligands complexes. We 
determined structures of  LGB complexes with several 
ligands e.g. sodium dodecyl sulphate (SDS) and piperine 
(PEI). SDS is commonly used in biochemical laboratories 
e.g. in process of  protein purification, PEI is a plant com-
pound with potential anticancer activity (Zsila et al., 2005). 
Determined structures of  LGB-PEI and LGB-SDS com-
plexes revealed that both ligands are bound in central beta-
barrel. Piperine interacts with LGB by hydrophobic inter-
actions, while SDS is located closer to the polar residues 
placed at the beta-barrel entrance. Ligand binding does not 
affect notably protein structure in determined complexes. 
Presented here structures are part of  systematic studies 
of  LGB-ligand complexes. Detailed structural analysis of  
such complexes allows to select amino acids responsible for 
binding different class of  ligands. This will be the first step 
to LGB site-directed mutagenesis and production of  engi-
neered variants of  LGB that have applications in medicine, 
biotechnology, biochemistry and food industry.
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The aim of  our work was to propose evaluation systems 
(descriptors) for evaluation of  biological and nutritional 
quality of  bee pollen. Development and preparation of  
descriptors for selected quantitative and qualitative traits 
was according to study of  variability. Descriptors were pro-
posed according to methodology of  international institute 
for plant genetic resources - Bioversity International. The 
each descriptor consists of  minimally two and maximally 
nine states. On the strength of  acknowledged variability 
of  trait we proposed number of  classification states, and 
verbal characterization was associated to the each state. In 
the case of  quantitative characters was range of  variability 
for individual classification states determined according to 
principal of  function of  fuzzy set. We proposed descrip-
tors for characterization of  bee pollen pellet’s size, weight, 
shape, colour and structure. In connection with basic 
chemical substances in dry matter we prepared descriptors 
for content of  proteins, sugars, fats and ash matter. The 
descriptor – protein content (% dry matter) was designed 
by five classification states with variability ranges: 1 very 
low (<16.0); 3 low (16.0–22.0); 5 medium high (22.1–28.0); 
7 high (28.1–34.0); 9 very high (34.1 and more). Descriptor 
– fat content (% dry matter) consisted of  these following 
states: 1 very low (<3.6); 3 low (3.6–6.2); 5 medium high 
(6.3–8.8); 7 high (8.9–11.4); 9 very high (11.5 and more). 
For the descriptor — sugar content (% dry matter) we rec-
ommended this structure: 1 very low (<21.8); 3 low (21.8–
32.6); 5 medium high (32.7–42.5); 7 high (42.6–52.3); 9 very 
high (52.4 and more). Because of  low range of  variability 
in the descriptor – ash content (% dry matter) was devel-
oped only three states: 3 low (<3.2); 5 medium high (3.2–
4.8); 9 high (4.9 and more). Introduced evaluation systems 
are only proposals for evaluation and characterization of  
biological and nutritional quality of  bee pollen. Our work 
demands further study of  variability, not only basic chemi-
cal nutrients, but also other important components of  bee 
pollen, like essential and nonessential amino acids, reduced 
and non-reduced sugars, saturated, unsaturated and essen-
tial fatty acids, vitamins, macro- and microelements. 
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It was found that interaction between hyaluronan and its 
receptor-CD44 controls meiotic maturation in pigs. More-
over hyaluronan has the ability to create 3D structure what 
improves the accessibility of  medium ingredients. To our 
knowledge nobody tried to supplement oocyte maturation 
medium with HA therefore the aim of  the experiment was 
to determine its affect on oocytes’ meiotic maturation and 
chromatin fragmentation  measured by TUNEL. 
A total number of  141 oocytes was used for assessment of  
meiotic maturation and DNA fragmentation by TUNEL 
assay (Promega). The oocytes matured in 3 media types: 
P1 + GC (50 oocytes), P1+GC+ 3.5×10–2% HA (62 
oocytes), P1+GC+7×10–2% HA (29 oocytes); (P1 – me-
dium TCM199 supplemented with 20% estrus serum; GC 
– granulosa cells; HA – 1% sodium hyaluronate). The mei-
otic maturation rates were 86%, 71% and 91%, respectively. 
The highest percent of  oocytes reaching metaphase II 
was noted after maturation in medium supplemented with 
7×10–2% HA. There was no chromatin fragmentation in 
any of  analyzed groups. In conclusion, the supplementa-
tion of  oocytes’ maturation medium with hyaluronian im-
proves oocyte maturation. Two times higher concentration 
of  HA increased the percent of  matured oocytes. Moreo-
ver, supplementation with HA does not induce apoptosis 
as measured by chromatin fragmentation. 
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β-galactosidase (EC.3.2.1.23) hydrolyses lactose into glu-
cose and galactose which are sweeter, better soluble and 
absorbed in human intestine in comparison with lactose. 
Furthermore, β-galactosidases are capable of  catalyzing 
synthesis of  certain oligosaccharides by transfer of  galac-
tose moiety during transgalactosylation reactions. Obtained 
galactooligosaccharides (GOS) are active as prebiotics and 
can stimulate lactobacilli and bifidobacteria growth in the 
large intestine. This work presents study concerning hy-
drolytic and transgalactosylation activities of  immobilized 
intact cells of  recombinant Escherichia coli strain containing 
expressed b-galactosidase from Pyrococcus woesei. Their ap-
plication eliminates time consuming and expensive steps of  
enzyme isolation and purification and causes longer half-
life of  enzyme, due to protective effect of  the cell interior. 
Whole cells were entrapped in calcium alginate gel. Enzy-
matic activity of  immobilized cells depends on barrier-like 
action of  the cell envelope and on the diffusion rate of  
substrate and products through the layer of  the carrier. 
To increase permeability of  cytoplasmic membrane and 
cell wall ethanol solutions were used. The highest hydro-
lytic activity towards o-nitrophenyl-β-d-galactopyranoside 
(GalβoNp) was achieved when cells were permeabilized 
with 40% (v/v) ethanol. This treatment caused an increase 
in GalβoNp degradation by 35% in comparison with not 
permeabilized cells. The diffusion resistance of  calcium 
alginate was determined comparing with activity of  en-
trapped cells with the activity of  the same amount of  free 
cells, and it was studied using lyophilized cells or the cells 
lyophilized after permeabilization. The rate of  GalβoNp 
hydrolysis catalyzed by free lyophilized cells was about 43% 
higher than that for the cells entrapped in calcium alginate 
gel. A similar effect was observed in case of  cells lyophi-
lized after permeabilization. Optimum pH and temperature 
for GalboNp hydrolysis catalyzed by entrapped whole cell 
b-galactosidase were 5.4 and 98oC, respectively. The enzy-
matic activity of  immobilized cells incubated 1 h at pH 5.4 
in presence of  90 mM Ca2+ was very stable at temperatures 
below 90°C. In presence of  lactose and fructose in reac-
tion media the recombinant cells catalyzed the synthesis of  
lactulose and some amount of  galactooligosachcharides. 
Furthermore, immobilized cells were used repeatedly for 
lactulose synthesis and after five separate production cy-
cles (80oC, 4 h each) product yield decreased only by about 
10%.
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Colour plays a special role in the food industry. The im-
provement of  food colour can be achieved by addition of  
synthetic dyes or natural plants extracts, but the natural 
food pigments are considered to be safer than synthetic 
ones (Dufosse, 2005; Sameer 2005). Pigments are produced 
by microorganisms (bacteria, yeast, fungi) and microalgae 
and they could be an alternative source of  natural colorants 
(Dufosse, 2006). The filamentous fungus Monascus (belongs 
to the class Ascomycetes and the family Monascaceae) has 
been used as “red mold rice” or “angkak” in some Asian 
countries for centuries (Dufossé, 2005). Angkak also has 
pharmaceutical properties (Jianping, 2006). Monascus pro-
duces at least six types of  pigments: yellow-coloured — an-
kaflavin and monascin, orange-coloured — rubropunctatin 
and monascorubrin and red-coloured — rubropunctamine 
and monascorubramine (Martinkova, 1995). They could be 
used as the food colorants. Monascus purpureus DSM 1379 
was purchased from the German Collection of  Microor-
ganisms and Cell Cultures. It was cultivated in a chemi-
cally defined liquid medium in shaken flasks. In order to 
optimize culture condition the effect of  different process 
variables such as carbon, nitrogen source, pH on biomass 
growth and red and yellow pigments production was inves-
tigated. At first one-factor-at-a-time method and and then 
response surface methodology (RSM) was used for deter-
mination the optimum values of  process variables for max-
imum biomass growth and maximum pigment production.
The fungus Monascus purpureus DSM 1379 was investigated 
in shaken flask in optimal defined liquid medium. During 
research the dynamics of  growth, pigments production and 
carbon and nitrogen consumptions were determined. The 
experimental results were used to propose the mathemati-
cal model of  the process. 
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Introduction: Acute coronary syndrome (ACS), defined 
as acute myocardial infarction with ST elevation (STEMI) 
or without ST elevation (NSTEMI), remains the main rea-
son for death in developed countries. The disease is mainly 
caused by coronary thrombosis, which is a complication 
of  atherosclerosis. Both thrombosis and atherosclerosis 
are based on the endothelial dysfunction and chronic in-
flammation that leads to the activation of  inflammatory 
cells, including macrophages and lymphocytes. Monocytes 
and macrophages are responsible for the progression of  
atherosclerosis through the accumulation of  modified 
LDL lipoproteins (LDLs) and foam cells formation.
The aim of  this work was the investigation of  expression 
of  two main receptors responsible for uptake of  70–90% 
modified lipoproteins by monocytes: CD36 scavenger re-
ceptor and MSR1 scavenger receptor, in monocytes from 
patients with ACS. 
Materials and Methods: The investigated group consist-
ed of  patients treated at the cardiology clinic in Poznan. 
All cases were hospitalized for acute coronary syndrome 
(ACS), STEMI or NSTEMI. In all cases atherosclerosis 
(ASVD) was also diagnosed.
The CD36 and MSR1 expression was analyzed by the re-
al-time PCR method, while the density of  receptors was 
defined with the use of  flow cytometry. Total RNA for 
real-time PCR analysis was isolated from peripheral blood 
monocytes extracted from whole blood by ficoll gradient 
centrifugation and connection to superparamagnetic poly-
styrene beads, coated with monoclonal anti-CD14 anti-
body. The flow cytometric analysis was performed with the 
use of  three monoclonal antibodies connected with differ-
ent fluorescent dyes: anti-CD36 FITC, anti-MSR1 PE and 
anti-CD14 PC5. 
Results and Conclusion: The relative amount of  CD36 
and MSR1 transcripts was defined as 2-ΔΔCT, and the ex-
pression level was determined by the FSD (Calculated Flu-
orescence Surface Density) parameter. It was shown that 
both the CD36 and MSR1 transcript level were significantly 
higher in all ACS cases in comparison to healthy control 
and the density of  receptors was also significantly higher in 
all patients with atherosclerosis.
In conclusion, increased CD36 and MSR1 expression level 
in monocytes in patients with acute coronary syndrome can 
be strongly connected with atherosclerosis and ACS. The 
results also suggest that both scavenger receptors may be 
efficient markers for the risk of  a cardiovascular event.
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The primary purpose of  research was to establish the pos-
sibility of  using thermophilic bacteria Meiothermus ruber as a 
source of  proteolytic enzymes. The main reason of  search-
ing new proteases is their commercial value especially in 
production of  detergents, food, pharmaceuticals, leather, 
diagnostics or waste management. The development of  
this type processes will be possible by utilization of  en-
zymes which have unique characteristics such as tempera-
ture, chemical and pH stability.
The received results show that both, cell free-extract and 
fluid after microorganism cultivation, have proteolytic ac-
tivity. The enzymes produced by Meiothermus ruber cause 
degradation of  hemoglobin as well as asocasein and indi-
cate small keratinolytic activity. 
Cell free-extract of  Meiothermus ruber had the higest pro-
teolytic activity at 80ºC, which was temperature higher of  
about 25ºC than in optimal conditions of  bacteria’s growth, 
and at pH 10.0–11.0. High thermal stability also character-
izes this enzyme. The enzyme affirmed unchanged activity 
after 3 h incubation at 80ºC. The study of  inhibitor’s im-
pact suggests that enzymes produced by Meiothermus ruber 
belong to serine proteases. This was proved by activity de-
crease to 14% of  initial value caused by 1mM phenylmeth-
ylsulfonyl fluoride (PMSF) with minimal, parallel activity 
decrease (about 7%) made by 1mM iodoacetic acid, which 
is cysteine proteases inhibitor. Minimal activity decrease 
was also noticed in case of  1,10-phenanthroline that inac-
tivates metalloproteases. In this case the activity decrease 
was 9.5% of  the initial value. 
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DNA analysis can be used to widen our knowledge of  ex-
tinct populations, world and human history. Dental cavity 
often contains uncontaminated remains of  ancient DNA. 
Archeological excavations are a convenient source for 
various samples, but, regretfully, in almost all extraction 
methods, a piece of  bone or tooth is powdered before ex-
traction thus causing damage on samples. The aim of  this 
study was to develop a method that allows us to obtain 
DNA from teeth without causing any significant damage 
to them. Extraction efficiency plays a critical role in this 
field of  research. I have compared three methods of  DNA 
extraction based on binding to silica using quantitative PCR 
and then optimized the main steps of  the most promising 
methods. Entire human teeth were used for each subject. 
Modern DNA was removed from the surface of  the teeth 
by UV radiation. The first step of  DNA extraction is gen-
tle decalcification with a 0.5M EDTA(Na2) buffer, pH 8.0 
and 0.5% Tween®20, and the incubation of  the tooth for 
twelve hours in a dark place at room temperature, sporadi-
cally mixed. Next, the tooth is incubated at 37°C or 56°C in 
260 μl of  the extraction buffer containing 0.5 M EDTA pH 
8.0, 50 mM DTT, 0.5% Tween®20 and 20 μl proteinase K 
(0.25 mg/ml). Thin polyethylene hose were used with one 
end dipped in the buffer and the other end attached to a 
sterile, 10/45 needle. The needle was placed into the dental 
root canal, opened during the preliminary decalcification. 
The hose was used in conjunction with a peristaltic pump 
to make possible the slow flow of  the extraction buffer 
through the whole system. The circulating buffer rinsed the 
dental root canal and dental cavity for twenty four hours. 
After that, DNA was separated from the buffer using sil-
ica suspension, commercial silica kit QIAamp DNA Mi-
cro Kit or phenol-chloroform protocol. Results of  quan-
titative PCR show that extraction buffer consisting 0.5M 
EDTANa2, Tween®20, DTT and proteinase K for bone 
digestion and binding DNA to silica (laboratory-made so-
lution or commercial kit) are the best techniques to iso-
late ancient DNA. Usage of  phenol-chloroform extraction 
leads to losses of  DNA recovery. I obtained better results 
in ancient DNA yields after increasing incubation tempera-
ture and concentration of  proteinase K. I showed that the 
DNA extracted from ancient dental pulp can be analyzed 
by STR or SNP polymorphisms.
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Introduction: Mutanases catalyze hydrolysis of  α-1,3-d-
glucosidic linkages in mutans. Exomutanases (EC 3.2.1.84) 
sequentially release glucose residues from the non-reducing 
ends of  mutan while endomutanases (EC 3.2.1.59) are ca-
pable of  cleaving internal α-1,3-linkages at random sites 
along the polysaccharide chain, releasing short oligosac-
charides. Enzymatic hydrolysis of  a-1,3-glucans by micro-
bial mutanases can efficiently remove dental plaque, and so 
mutanases have been proposed for use in dental cleaning 
agents together with dextranases and/or other enzymes, 
e.g., proteases, amylases and lipases [1, 2].
Aim: We report the purification, characterization and par-
tial amino acid sequence of  mutanase produced by Paeniba-
cillus curdlanolyticus MP-1.
Materials and Methods: An α-1,3-glucanase has been 
isolated from culture filtrate of  Paenibacillus curdlanolyticus 
MP-1. The enzyme was produced inductively by a cell wall 
preparation from the fruiting bodies of  Laetiporus sulphureus. 
Mutanase was purified by ammonium sulfate fractionation, 
followed by Q-Sepharose anion exchange chromatography.
Results: Mutanase was purified to homogeneity. The en-
zyme was a monomer with molecular mass 140.77 kDa 
by HPLC on TSK-GEL G2000SW column and 133.98 
kDa by SDS-PAGE. The activity of  mutanase was tested 
on different polymers with α and β glucosidic bonds. The 
activity was detected only against substrates which are 
α-1,3-glucans. The Km for native streptococcal mutan and 
purified α-1,3-glucan from L. sulphureus was 11.61 and 9.3 
mg/ml, respectively. The optimum pH and temperature 
for enzyme activity was at pH 6.5 and 40°C, respectively. 
The enzyme was fully stable between pH 5.5 and 9.5 and 
at temperature up to 45°C, but inactivated at 50°C. The 
isoelectric focusing was shown that mutanase was a mix-
ture of  two isoforms having isoelectric points 4.7 and 5.1. 
The enzyme was inhibited by 1 mM of  Hg+2, p-CMB, Ag+, 
Fe+2, EDTA, iodoacetamide (relative activities were 0.0, 
0.2, 10.1, 18.7, 34.4, 57.5%, respectively). The addition of  1 
mM Tween 20 caused double increase of  mutanase activity. 
The N-terminal amino acid sequence was NH2-Ala-Gly-
Gly-Thr-Asn-Leu-Ala-Leu-Gly-Lys-Asn-Val-Thr-Ala-Ser-
Gly-Gln. The N-terminal amino acid sequence showed 
relatively high similarity (35.5–81%) with that reported for 
mutanases from Bacillus and Paenibacillus species.
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The origin of  yeast linear dsDNA plasmids is still not clear. 
However, some similarities to bacterial linear plasmids as 
well as DNA of  adenoviruses and bacteriophages were 
observed. Those similarities were related with high coding 
sequence content, occurring of  characteristic Inverted Ter-
minal Repeats (ITR) and terminal proteins on 5’ ends of  
DNA strand. Some authors make a hypothesis that linear 
dsDNA plasmids can integrate with the host genome. 
Therefore, the aim of  the work was the homology serach 
between available sequences of  yeast linear plasmids and 
genomic DNA of  yeasts with killer phenotype. 
Nine full length sequences of  linear plasmids (pGKL1/2 
of  Kluyveromyces lactis, pPac1-1/2 of  Pichia acaciae, pPE1A/B 
of  Pichia etchellsii, pPin1-3 of  Pichia inositovora, pSKL of  Sac-
charomyces kluyveri, pWR1A of  Wingea robertsiae) and one 
plasmid fragment (pDHL1 of  Debaryomyces hansenii) were 
compared with genomic sequences of  Debaryomyces hanse-
nii, Kluyveromyces lactis and Saccharomyces cerevisiae. Homology 
search was carried out with BLAST software using megab-
last option (www.blast.ncbi.nlm.nih.gov).
Some homologous sequences to linear plasmids pDHL1, 
pWR1, pPE1A and pPac1-2 of  different length were found 
in genomic DNA of  D. hansenii yeast. Those homologies 
mainly concerned proteins with chitin binding activity 
(pWR1, pPE1A, pPac1-2) and DNA polymerase (pDHL1). 
From all tested plasmids only killer pGKL1 revealed similar 
sequences to K. lactis genome. Large fragment of  that plas-
mid (1586/8874 bp) was detected on G chromosome. That 
fragment contained: near half  of  the gene encoding killer 
toxin beta-subunit, self  immunity and short intergenic re-
gion. Fragment simmilar to plazmid DNA polymerase was 
found on F chromosome. No homologous sequences were 
discovered on S. cerevisiae chromosomes.
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Linear dsDNA plasmids occur in yeast cells relatively rare-
ly. Among about 1500 yeast species linear plasmids were 
found only in 17 of  them. The function of  the most of  
plasmids is still not clear. The known fact is that those mol-
ecules occur in cells in singlet, doublet or triplet systems 
in which one of  plasmids is responsible for all plasmids 
replication and transcription. The consecutive plasmid of  
the system can be involved in killer toxin production (an 
active protein against e.g. other yeast species) as well as im-
munity on self  toxin. That plasmid can also encode DNA 
polymerase for self  replication. 
The aim of  the work was the analysis of  homology degree 
between sequences of  linear dsDNA plasmids occurring 
in yeasts and responsible for their killer activity, with par-
ticular consideration of  genes coding killer toxin’s subunits, 
immunity or DNA polymerases.
Sequences of  5 killer linear plasmids (pGKL1 of  Kluyvero-
myces lactis, pPin1-3 of  Pichia inositovora, pPac1-2 of  Pichia 
acaciae, pPE1A of  Pichia etchellsii, pWR1A of  Wingea rob-
ertsiae) and fragment of  pDHL1 non-killer plasmid from 
Debaryomyces hansenii were compared each other. Homology 
search was carried out with BLAST software (www.blast.
ncbi.nlm.nih.gov) using blastn option available on NCBI 
home page. 
Homologous sequences of  different length and function 
were observed between all tested linear plasmids. The 
highest homologies were found among DNA polymerases 
genes (over 74% covering of  ORF sequence) on killer plas-
mids. Surprisingly, very high similarity was also observed 
between such gene of  non-killer plasmid pDHL1 and killer 
plasmids pGKL1 and pPin1-3 (over 93%). The analysis 
also revealed that on pGKL1 and pPin1-3 there is only one 
ORF coding killer toxins subunits responsible for toxin ad-
hesion and transport of  active subunit into the interior of  
target cells, while pPac1-2 has got two ORFs of  such pre-
dicted function (ORF1 and ORF3). We noticed that only 
ORF1 reveal significant homology with proper ORFs from 
majority of  tested killer plasmids. The least similarity was 
observed among ORFs coding active toxin subunits even 
in case of  killer proteins with the same rybonuclease func-
tion.  Immunity genes sequences were also very diverse. No 
significant homologies were observed between Inverted 
Terminal Repeats (ITR) on subsequent linear plasmids.
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Flax can be used not only as a traditional crop for fibre 
and oil extraction but also as a source of  raw ingredients 
for various industrial uses. Flax seeds are widely used as 
a natural source of  biologically active substances (lignans, 
hormones, vitamins, antioxidants); flax oil has an increasing 
importance for producing linolacid and linolenacid. A va-
riety of  novel products of  wide application are made from 
flax stalks. That is why a potential for increasing the cultiva-
tion and processing of  flax in Latvia is of  special interest 
for the domestic industries.
Although historically Latvia is known as a flax-growing 
country, it still has no modern flax varieties suitable for 
the local climatic conditions. A long growing season is the 
major drawback of  the best foreign varieties. Therefore, 
breeding new high-yield varieties adapted to the local con-
ditions and having seeds and stalks of  top quality is of  es-
sential importance. Crossing of  high quality western origin 
varieties with local accessions is the main direction of  flax 
breeding in Latvia. Flax accessions of  the Latvian origin, 
created and collected before World War II, were repatriated 
from several plant gene banks and field-tested for agro-
nomically essential traits, and laboratory-tested for the rust 
resistance and oil content in the seeds. The best local acces-
sions were used in breeding.
To intensify breeding in vitro methods are applied: the calli 
cultures for obtaining additional genetic variation and the 
anther cultures for producing flax doubled haploid lines. 
A positive effect on increasing calli regeneration capacity 
of  different biologically active substances was observed: 
antioxidants, Si nanoparticles and humus (produced in the 
Humus Substances Institute of  Latvia). Doubled haploid 
lines are homozygous in all loci which serve to accelerate 
the breeding process. The effect of  different factors (grow-
ing conditions of  donor plants, buds and anther size, stress 
factors, regeneration medium composition) on anther cul-
ture response and calli regeneration capacity were tested. 
Ploidity of  phenotypically different calli cultivated for 16-
54 weeks were analyzed. Occurrence of  spontaneous dip-
loidisation in flax anther culture was revealed. A significant 
relationship was found between the calli cultivation time 
and the level of  mixaploid cells in calli. Only regeneration 
of  diploid calli was observed. 
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The purpose of  the study was to determine the effect of  
two types of  nuclear donor fibroblast cells, which had un-
dergone the lipofection with the Tg(pCMVCD55) trans-
gene, on the in vitro developmental capacity of  porcine 
genetically-engineered cloned embryos. The source of  re-
cipient cells for allogeneic genomic DNA in the somatic 
cell nuclear transfer (SCNT) procedure were the oocytes, 
which had acquired the meiotic nuclear-cytoplasmic ma-
turity state under in vitro culture conditions. The enucle-
ated oocytes were reconstructed with the genomic DNA 
of  either in vitro cultured transgenic ear-descended cuta-
neous fibroblast cells (Group I) or foetal fibroblast cells 
(Group II). Afterwards, nuclear-transferred (NT) oocytes 
were artificially stimulated using the protocol of  simultane-
ous fusion and electrical activation. Post activation treat-
ments, cloned embryos were cultured in vitro in NCSU-23/
BSA/FBS medium for 6–7 days up to morula/blastocyst 
stages. A total of  846 enucleated pig oocytes were sub-
jected to reconstruction in the SCNT procedure. From 
among them, 464 (54.8%) ooplasts were electrically fused 
with Tg(pCMVCD55) gene construct-lipofected adult 
dermal fibroblast cells (Group I) and 382 (45.2%) were 
fused with transfected foetal fibroblast cells (Group II). In 
Groups I and II, 403/464 (86.9%) and 351/382 (91.9%) 
reconstituted clonal cybrids were selected for in vitro cul-
ture, respectively. Out of  403 and 351 cultured transgenic 
NT embryos, 232 (57.6%) and 257 (73.2%) were cleaved in 
Groups I and II, respectively. The percentages of  cloned 
embryos that reached the morula and blastocyst stages 
were 156/403 (38.7%) and 54/403 (13.4%) or 187/351 
(53.3%) and 95/351 (27.1%) in Groups I or II, respectively. 
Concluding, the competences of  Tg(pCMVCD55) fusion 
gene-expressing foetal fibroblast cell nuclei to support the 
cleavage activity and development of  porcine genetically 
modified nuclear-transferred embryos to morula and blas-
tocyst stages were significantly higher than those for trans-
genic adult ear skin-derived fibroblast cell nuclei. 
Acknowledgements:
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Fungal inulinases are the class of  useful enzymes used for 
the production of  fructose syrups and short-chain fruc-
tooligosaccharides. The main disadvantage of  the classical 
inulin hydrolysis process is the impossibility of  reusing the 
purified enzyme. To overcome this problem, some research 
on the immobilization of  inulinase has been conducted. In 
this study, purified enzyme from Aspergillus niger was immo-
bilized on various carriers with the use of  different immo-
bilization procedures. 11 carriers were tested, some of  them 
with multiple immobilization techniques. The enzyme pre-
pared by covalent binding on Eupergit C had the highest 
activity. Inulinase immobilized under optimized conditions 
retained up to 25% of  its original activity on these beads. 
It was found that the immobilization process was most ef-
ficient at pH 7.0, the temperature of  20°C and agitation of  
150 rpm. Immobilization on Eupergit C caused changes in 
inulinase pH end temperature optima. Compared with free 
inulinases, the immobilized enzyme had the highest activity 
at a pH higher by 0.5 unit and a temperature lower by 5°C. 
The immobilized enzyme was relatively stable during stor-
age in hermetically sealed vessels at +4°C and –20°C. After 
24 weeks of  storage in these conditions, inulinase activity 
dropped by 4–25%. As a next stage, the immobilized en-
zyme was packed into a column connected to the peristaltic 
pump. In this way, a system of  hydrolysis of  inulin was 
created, which next worked continuously with 1% solution 
of  inulin up to 31 days. During this period, only an insig-
nificant (12%) decrease in inulinase activity was observed.
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One of  the most important factors that determine the 
pre- and/or postimplantation development of  mammalian 
cloned embryos is structuro-functional quality of  nuclear 
donor cells. Therefore, system of  early apoptosis diagnos-
tics-mediated pre-selection would allow the sorting of  nu-
clear donor cells with high morphological and biochemical 
susceptibility to somatic cell cloning. The aim of  the study 
was to examine the in vitro developmental potential of  nu-
clear transfer-derived (NT) goat embryos reconstructed 
with adult cutaneous fibroblast cells, which had been ana-
lyzed for apoptosis through the vital fluorescent tagging. 
Frozen/thawed fibroblast cells, which had been cultured 
in vitro up to a total confluency after 3–7 passages, were 
applied to analysis. To detect the apoptotic changes in the 
fibroblast cells, single nuclear donor cell suspension was 
dyed with live-DNA fluorochrome YO-PRO-1. The source 
of  recipient cells in the somatic cell cloning procedure were 
in vitro-matured doe oocytes. The enucleated oocytes were 
reconstructed with cell nuclei of  non-apoptotic fibroblast 
cells. Somatic cell-ooplast couplets were simultaneously 
fused and activated with a single DC pulse of  2.4 kV/cm 
for 15 μsec. After a 2-h delay, the reconstructed oocytes 
were additionally activated by exposure to 5 μM/L calcium 
ionomycin for 5 min followed by treatment with 2 mM/L 
6-dimethylaminopurine for 2 h. The NT embryos were cul-
tured in Upgraded B2 INRA medium for 24 h. Afterwards, 
dividing embryos were cultured in vitro in the medium sup-
plemented with 10% FBS for an additional 144 to 168 h up 
to morula/blastocyst stages. The fluorescent analysis of  fi-
broblast cells revealed that the proportion of  late-apoptotic 
cells with advanced morphological transformations ranged 
from 25% to 30%. Out of  226 cultured NT embryos, 102 
(45.1%) were cleaved. The frequencies of  cloned embryos 
that reached the morula and blastocyst stages were 56/226 
(24.8%) and 16/226 (7.1%), respectively. In conclusion, it 
has been found that the YO-PRO-1 fluorochrome is be 
not able to detect the early phases of  apoptosis, because 
only the morphologically abnormal (i.e., late-apoptotic) 
cells emitted YO-PRO-1-derived fluorescence. The results 
of  our experiments confirmed the capability of  cell nuclei 
of  the YO-PRO-1-negative cells, which had been classified 
as non-apoptotic, to support the in vitro development of  
cloned goat embryos to morula and blastocyst stages. 
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The objective of  the study was to evaluate the antioxidant 
properties of  selected spelt wheat bioproducts (products 
from Triticum spelta). Six commercial bioproducts: spelt 
wheat semolina, superfine spelt wheat flour, whole grain 
spelt wheat semolina, spelt wheat grains dehulled, spelt 
bread (extruded grains — produced by means of  steam) 
and spelt grain „kernotto“ (peeled grains of  spelt) were 
obtained from retail sale in Slovakia. Antiradical activity 
of  ethanolic extracts of  samples was determined using 
the free DPPH· radical. The modified method by Brand-
Williams et al. (1995) and Sanchéz-Moreno et al. (1998) was 
used. Absorbance at 515.6 nm was measured at different 
time intervals using Shimadzu 1601 UV/VIS spectropho-
tometer (UV-1601, Shimadzu, Tokyo, Japan) until the re-
action reached a plateau. Reduction power of  compounds 
was evaluated spectrophotometrically by the modified 
method according to Prieto (1999). This phosphomolyb-
denum method has been developed for the quantitative de-
termination of  antioxidant capacity and is routinely applied 
in the laboratory to evaluate the total antioxidant capacity 
of  plant extracts. The reduction power of  samples was ex-
pressed as an equivalent of  ascorbic acid (mg×l–1) with the 
same reduction power as the sample. 
The antiradical activity in the samples ranged from 49.51% 
for spelt wheat semolina to 71.57% for spelt bread (average 
55.92±7.45%) and decreased in the order: spelt bread > 
whole grain spelt wheat semolina > superfine spelt wheat 
flour > spelt wheat grains dehulled > spelt grain “kernot-
to” > spelt wheat semolina. The average antioxidant capac-
ity (168.82±29.50 mg×l–1) was high (from 130.9 mg×l–1 

for spelt grain “kernotto” to 210.3 mg×l–1 for superfine 
spelt wheat flour) and decreased in the different order than 
the antiradical activity: superfine spelt wheat flour > spelt 
bread > whole grain spelt wheat semolina > spelt wheat 
grains dehulled > spelt wheat semolina > spelt grain “ker-
notto”. In present investigations, great variability regarding 
antiradical activity and antioxidant capacity in selected bio-
products was found. 
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Glycerol dehydrogenase (GlyDH) catalyzes oxidation of  
glycerol into dihydroxyacetone (DHA) — an important 
compound in medicine, food and pharmaceutical industry. 
Nowadays, DHA is obtained with the use of  live free cells 
of  acetic bacteria. A disadvantage of  this method is the 
long stage of  bacteria preparation and crystallization of  
high quality product from medium. The aim of  this study 
was improving biotransformation by the use of  immobi-
lized cell preparation of  activity of  GlyDH, obtained as 
a result of  enzymatic disintegration of  cell walls of  Glu-
conacetobacter xylinum. Cell walls of  G. x. were disintegrated 
enzymatically (lysozyme 0.01 g/ml of  suspension). Biologi-
cal material (whole cells or cells after disintegration) was 
immobilized in calcium alginate. Biotransformation was 
conducted in 3% glycerol solution with pH 5.0 or 7.5 for 20 
days. Afterwards, the immobilized biological material was 
stored for 11 days in 0.85% NaCl or in water in 4°C. After 
this time, the immobilized biological material was reused. 
The concentration of  DHA was measured with colorimet-
ric method, while the content of  glycerol was measured 
with refractometric analysis.mThe concentration of  DHA 
obtained with the use of  immobilized cells of  G. x. was 
7.5 g/l after 8 days and 25 g/l after 20 days of  the proc-
ess. The concentration of  the product obtained in reaction 
catalyzed by immobilized cell preparation was 6 g/l and 17 
g/l respectively after 8 and 20 days of  biotransformation. 
The reused biocatalyzers enabled to obtain 5 g DHA/l af-
ter 8 days of  the process in the case of  immobilized whole 
cells and 4.5 g DHA/l for immobilized preparation. The 
content of  DHA obtained in biotransformation conducted 
with reused immobilized biocatalyzers was lower in com-
parison with the content obtained in reactions with the use 
of  fresh immobilized biological material. 2.5 g/l less of  the 
product was obtained after 8 days of  reaction in the case 
of  immobilized cells reused in the process of  oxidation of  
glycerol into DHA than in the reaction with the use of  
fresh immobilized biological material. For the immobilized 
preparation, the difference was 1.5 g/l. These results show 
that immobilized biological material has activity of  Gly-
DHA after production cycle and after 11 days of  storage 
in 4°C. In the future, such a method may allow shortening 
the long stage of  bacteria preparation. Easy separation of  
immobilized cells from after-cultivation may additionally 
facilitate product crystallization. 
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Numerous active factors isolated from plant tissues were 
shown to display a broad spectrum of  biological activities 
affecting cell properties decisive for tumour promotion and 
progression. However, properties of  purified substances 
of  plant origin were predominantly analyzed so far, with 
special emphasis to polyphenols, while compounds of  hu-
man diet comprise a complex mixture of  substances dis-
playing potentially cross-reacting activities. 
In this study, the biological activity of  complex extracts 
from seeds, sprouts and leaves of  quinoa (Chenopodium 
quinoa) was analyzed with regard to their influence on ba-
sic properties of  rat prostate carcinoma cells determining 
their invasive and metastatic potential, such as cell prolif-
eration, motility and intercellular communication. The data 
obtained indicate that the activity of  quinoa extracts de-
pends on (i) their origin; (ii) cell line analyzed and; (iii) the 
type of  solvent used. For instance, the extract from qui-
noa leaves exerted highest effect on the proliferation, gap 
junctional coupling and the motility of  cancer cells. Leaves 
extracts additionally caused drop in connexin 43 content 
and seemed to perform cytotoxic effect. Moreover, a cor-
relation between drop in cell motility and increase in the 
intensity of  intercellular coupling was observed upon cells 
treatment with lowest concentration of  quinoa leaves ex-
tracts. Contrary, quinoa seeds and sprouts extracts were less 
active and expressed cytoprotective effect as well.. In gen-
eral, highly metastatic MAT-LyLu cells were more sensitive 
to the extracts than their less invasive AT-2 counterparts. In 
particular, at the level of  cell proliferation, MAT-LyLu cells 
were more sensitive to ethanol extracts while AT-2 cells dis-
played higher sensitivity to DMSO extracts. The influence 
of  quinoa extracts on cancer cell motility remained at the 
relatively low level, except for extracts from leaves, which 
induced a strong inhibition of  cell motility, supposedly due 
to the photodynamic effect. 
Altogether, these data indicate the possible application of  
quinoa as a source of  supplements enriching human diet 
in compounds bearing anti-carcinogenic activity. However, 
further research is necessary to specify detailed factors and 
conditions determining the activity of  quinoa extracts both 
in vitro and in vivo. 
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Material: Mead (wort 1:3 honey:water) was prepped of  
multiflorous honey with different juices and one with ad-
dition of  hops. In case of  fruity mead 30% of  provided 
water was replaced with fruit juices, hopes was used as 
hops cones “Cascade”. Brewing mead wort lasted 60 min, 
and later 80 mg/dm3 at SO2 was added. Fermentation was 
carried out using wine yeast strein Saccharomyces bayanus 
S.o./1AD from the collection of  pure cultures at the De-
partment of  Biotechnology and Microbiology of  Warsaw 
University of  Life Science. The fermentation was conduct-
ed in 22±1°C for 35 days. After the fermentation process 
mead was sweetened with multiflorous honey to 75 g/dm3. 
Analytical method: Control of  the fermentation process 
was made by measuring the weight loss must, every 1 to 3 
days, results are given in g CO2/dm3 mead. 
Ethanol concentration was expressed as alcohol degrees 
(cm3 of  ethanol/100 ml of  mead) after the distillation of  
the sample. Sugars were analyzed according to the Luffa-
Schoorla method (EEC) with hydrolysis of  sugars in 0.7 
M HCl for 10 min at 70–72°C and neutralization with 30% 
NaOH. On the basis of  the results efficiency of  alcoholic 
fermentation was calculated (EEC). Total acidity was ana-
lyzed according to potentiometric titration. Volatile acidity 
was analyzed using distillation method. Results are given in 
g/dm3 in acetic acid (EEC). 
Selected by-products of  fermentation were made by Head-
space/GC on gas chromatograph using detector FDI and 
columns FFAP (25 m×0.56 mm) in temp. 45–185°C. Qual-
itative and quantitative composition of  by-products of  fer-
mentation of  mead was performed on the basis of  appro-
priate benchmarks of  SIGMA and ALDRICH company. 
Results: In case of  all mead fermentation productivity was 
89.8 to 92.2%. Replacing part of  water with fruit juices or 
addition of  hops doesn’t affect the fermentation productiv-
ity process. Replacement of  part of  water with fruit juices 
or hops to productivity the fermentation process. Addition 
of  fruit juices accelerated the speed of  alcoholic fermenta-
tion. Mead with fruit juices in the first period fermented 
faster than mead with hops. Addition of  fruit juices or 
hops did not cause significant differences in selected by-
products of  alcoholic fermentation.
Reference: 
Community methods for the analysis of  wines, Commission Regulation 
(EEC) No 2676/90 of  17 September 1990 determining, OJ L272.(1990). 
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Flavour esters are produced by chemical synthesis, but 
there is increasingly important preference for natural fla-
vours. Esters produced by enzymes in organic phases com-
ply with U.S. F&D Administration definition of  natural [1]. 
Enantiomeric synthesis of  (S)-2-methylbutanoic acid me-
thyl ester [(S)-MBE] (major apple and strawberry flavour) 
using lipases attracts considerable interests [2]. Enzyme im-
mobilization enables separation of  biocatalysts and reuse 
and also continuous process operation. Mesoporous silica 
(MS) show exceptional potentials as supports for enzymes 
[3, 4]. The experiments showed that physically adsorption 
of  Lipozyme CALBL lipases (Novozymes) on pristine MSs 
gives very active biocatalysts (Table 1). For commercial 
Novozymes 435 the value of  eeS decreased in 24 h to 6%, 
from the initial value of  50% with increase in conversion to 
58%. Notably better performed the prepared biocatalysts. 
The best result (eeS ~ 45 and α ~70–80% after 24 h) was 
obtained from CALBL supported on MCF and using mul-
ti-modal pore structure silica (MH) supports (eeS ~ 40%, 
α > 70%).We also tested monolithic silica micro-reactors 
with the same enzyme which offer significant reduction in 
reagent consumption and operating costs. Enantiomeric 
excess (ca. 50%) and conversion (ca. 10%) were good and 
remained constant during five cycles. 

Table 1. conversion and enantiomeric excess of immobilized Lipozyme cALB L 

SBA-15S SBA-15SF SBA-L McF MH Novozym 435

1h ees [%] 48 49 49 53 51 50

α [%] 1 3.5 1.8 5.5 1.4 12

24h ees [%] 47 38 45 45 39 6

α [%] 17 53 30 74 76 58
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 Industrial biotechnology also known as white biotechnol-
ogy is the main branch of  modern bioeconomy. The white 
biotechnology uses biologicial systems, the living organism 
or their components to manufacture or to alter specific 
products and processes (bioprocesses and biocatalysis). In-
dustrial biotechnology is friendly for natural environment. 
One of  its aims is balanced conversion of  renewal resourc-
es and production of  various biocompounds with low en-
ergetic costs. Futhermore it reduces greatly the amount of  
waste. The white biotechnology has very large number of  
applications. It is used in many branches of  modern econ-
omy i.e. chemical industry, agroindustry, environmental 
protection, veterinary, medicine, food industry and phar-
maceutical industry. Using biotechnologies one are able to 
produce enzymes, biofuel, biogases, biopolymers, vaccines, 
different types of  pharmaceutics, nutriceutics and much 
more.
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Microbial transformation of  xanthohumol isolated from 
agro-residue (spent hops) was studied. In order to select 
microorganism capable of  transforming of  xanthohumol 
screening tests on 30 fungi cultures were performed. Rhizo-
pus nigricans and Mortierella mutabilis covered substrate into 
glucosated derivate of  xanthohumol and isoxanthohumol, 
whereas Penicillium albidum was able to oxidation of  the pre-
nyl group. Antioxidant activity as DPPH free radical scav-
enging of  biotransformation products were investigated.
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Although the cold environments of  the Earth are teeming 
with life, there are few biotechnological applications using 
microbial psychrophiles at low temperatures. Their high 
enzymatic activities and catalytic efficiencies in the tem-
perature range of  0–20ºC render cold-adapted microor-
ganisms particularly useful for biotransformation involving 
volatile compounds, such as flavors and fragrances subject 
to evaporation at high temperatures. Oxidative transforma-
tion of  abundant and low-priced monoterpenes, such as 
α-pinene and limonene, has a considerable potential for se-
lective production of  a wide variety of  different terpenoid 
derivatives found in the plant kingdom.
The aim of  the study was determination of  conditions for 
improving the biocatalytic efficiency of  whole cell suspen-
sion of  C. pannorum for production of  high-value terpe-
noids from α-pinene. The psychrotrophic fungus of  Chrys-
osporium pannorum 18 isolated from soils collected in the 
Arctic tundra (Spitsbergen) was used in this study. Biocon-
version experiments were conducted in a liquid medium. 
GC-MS analysis of  the products obtained indicated that 
allylic hydroxylation of  α-pinene was the most character-
istic reaction for C. pannorum species. The main products 
were compounds of  high commercial value, verbenol (1) 
and verbenone (2). Prolonged biotransformation, espe-
cially at a low initial substrate concentration, also generated 
significant amounts of  four new unidentified compounds. 
Exponentially growing cells (days 1–3) were about twice as 
active as cells in the late stationary phase in terms of  the to-
tal concentration of  products. The highest yields of  1 and 
2 were obtained using three-day old mycelium and a me-
dium containing 1.5% of  the substrate. Time course studies 
demonstrated that most of  1 was produced at a relatively 
high concentration of  360 mg/L after the first six hours of  
α-pinene bioconversion (with an average productivity of  69 
mg/(g dry cell L aqueous phase)). The biooxidation activity 
of C. pannorum was indentified across a wide temperature 
range of  10 to 20ºC, 10ºC being the optimum for 1 and 
20ºC for 2 production. Gradual addition of  the substrate 
during 3 days of  the biotransformation and lowering of  
the temperature of  this process resulted in a significant in-
crease of  1 and 2 up to 660 and 160 mg/L, respectively. 
The concentration of  total conversion products in the cul-
ture medium reached 1.5 g/L (which corresponded to spe-
cific productivity of  254 mg/(g dry cell wt L)).
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The lack of  donor availability is a major limitation to hu-
man organ transplantation. The kidney has been labeled as 
the most difficultorgan to regenerate due to the anatomi-
cal and functional complexity. Despite of  these difficulties 
there is a growing number of  evidence of  regenerative 
processes in the kidney. Innovative regenerative therapies 
are mainly based on these processes. This work reviews 
which regenerative therapies might be utilized for renal dis-
ease and obstacles which must be overcome before clinical 
application is possible. The options presented include in 
situ organ repair via bone marrow recruitment or dediffer-
entiation; ex vivo stem cell therapies, including infusion of  
stem cells isolated from the bone marrow or adult kidney; 
and bioengineering strategies for the de novo creation of  a 
replacement organ.
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A psychrotrophic bacterium producing a cold-active 
β-galactosidase was isolated from Spitsbergen soil and 
classified as Arthrobacter sp. S3*. The gene encoding 
β-galactosidase was isolated from the genomic DNA li-
brary, sequenced, cloned, expressed in Escherichia coli, pu-
rified by ion exchange chromatography and characterized. 
The Arthrobaster sp. S3* β-galactosidase is a homotrimeric 
enzyme composed of  74.4 kDa subunits. It is optimally ac-
tive at pH 6.5–7.5 and 40°C, and exhibits 38–44% of  the 
maximum activity at 5–10°C. This enzyme is activated by 
Mg2+ and Ca2+ ions, and inhibited by Mn2+, Ni2+ and Co2+ 
ions. The properties of  Arthrobacter sp. S3* β-galactosidase 
suggests that this enzyme could be useful for low-lactose 
milk production.
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The aim of  the study was the evaluation of  D. hansenii killer 
toxins stability at different pH and temperature. 
Two D. hansenii killer strains: MI1a and AII4b as well as 
Y. lipolytica PII6a sensitive strain were used in the study. 
Killer toxins were produced by D. hansenii strains in batch 
culture (3L of  YPG broth, pH 4.6). After cell separation 
broths were concentrated 10-fold by ultrafiltration (10 kDa 
cut-off).
Killer activity assay was based on diffusion well test assay. 
One hundred mL of  concentrated killer toxin preparation 
were put into wells in the YPG-MB agar plates that had 
been previously seeded with 5×105 cells/mL of  Y. lipolytica 
PII6a sensitive strain. The killing activity was measured as 
the diameter of  the clear inhibition zone around the well 
after incubation at 14oC for 72 h.
Stability of  the killer toxins at different pH was determined 
by preincubation of  killer toxins at a range of  pH values 
between 2 and 6 at 4oC for 24 h. Remaining killer activity 
was measured in diffusion well test on YPG-MB agar (pH 
4.6). The percentage reduction of  inhibition was deter-
mined with respect to control toxin (buffered do pH 4.6).
Stability of  the killer toxins at different temperatures was 
determined by preincubation of  killer toxins at a range of  
temperatures: 20, 30, 40 and 50oC for 3 h. At specific inter-
vals 100 mL was removed and assayed for killer activity in 
diffusion well test on YPG-MB agar (pH 4.6) after incuba-
tion at 14oC for 72 h. 
At pH in the range 4.0–5.0 all killer toxins preserved 90–
100% of  their initial activity. Incubation of  killer toxins for 
24h at pH 2.0–4.0 and 5.0–6.5 caused decrease of  toxic 
activity to 50% and 75% for AII4b and MI1a, respectively. 
Tested toxins were stabile at temperatures 20oC and 30oC 
during 3h for the whole preincubation time. During prein-
cubation at 40oC progressive decline of  toxic activity was 
observed; after 30 min about 30–50% activity remained. 
Width of  inhibition zones decreased from 8.3 mm to 4.0 
mm for AII4b preparation and from 7.5 mm to 5.3 mm for 
MI1a killer toxins. After 75 min at that temperature pro-
teins lost killer activity. Temperature of  50oC effected en-
tire loss of  toxic activity just in first minutes of  experiment.
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The aim of  the study was to estimate the effect of  differ-
ent temperature and pH values on activity of  killer toxins 
produced by D. hansenii yeasts. 
D. hansenii: MI1a, AII4b and KI2a yeast strains of  blue 
mould-cheese origin were used for killer toxins synthesis. 
Y. lipolytica PII6a strain served as a sensitive yeast strain. 
D. hansenii killer toxins were produced in bioreactor in 3 L 
of  YPG broth at pH 4.6 and 14oC for 24 h. The fermented 
broths were centrifuged and concentrated by ultrafiltra-
tion (10 kDa cut-off). Diffusion well test was performed 
for killer activity assay. One hundred mL of  killer toxin 
preparation was put into wells in the YPG-MB agar with 
NaCl (0%, 2% or 4%) that had been previously seeded with 
5×105 cells/mL of  Y. lipolytica PII6a. The killing activity 
was measured as the diameter of  the clear zone of  inhibi-
tion around the well after incubation at 14oC or 20oC for 
72 h. Killer toxins activity at different temperatures. Concentrat-
ed killer toxins were used in diffusion well test (described 
above) on Petri dishes containing YPG-MB medium (pH 
4.6) and sensitive strain in a lawn. Plates were incubated at 
different temperature 14oC, 20oC or 25oC for 72 h.   
Killer toxins activity at different pH. Killer toxins were used in 
diffusion well test on YPG-MB medium buffered at differ-
ent pH levels (2.0–6.5). Plates were incubated in tempera-
ture 14oC for 72 h.
Toxins of  D. hansenii showed killer activity against Y. lipoly-
tica PII6a sensitive strain at temperature in range 14–20oC. 
Growth inhibition zones of  that strain depended on NaCl 
concentration in medium. The addition of  NaCl in medi-
um caused significant increase of  killer activity. The highest 
toxic effect was observed at 4% NaC, at the level 5.2. mm 
and 6 mm for MI1a and KI2a killer toxin, respectively. At 
higher temperature (25oC) presence of  NaCl was necessary 
to reveal killer activity of  toxins. 
Tested proteins were active in medium at pH values 2.5–5.0 
but significant activities were observed in pH range 3.5–4.5 
for AII4b and MI1a killer toxins and 3.5–5.0 for KI2a pro-
tein. The most wide inhibition zones of  Y. lipolytica PII6a 
were obtained at pH 4.5 (9 mm) for KI2a and pH 4.0 
(5 mm) for AII4b and MI1a.
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