99-a nigcymkoBa HaykoBa KOH(epeHLis NpodecopCbKO-BUKaAaLBLKOro nepcoHany
BYKOBMHCBLKOIO JEPXXABHOIMO MEONYHOIO YHIBEPCUTETY

used require mainly solid state composites. Inorganic matrices, like ionic crystals, have been adopted as host materials
for the encapsulation of water-soluble quantum dots.

Here, we report synthesis and the optical and structural properties of composites KDP:CdTe/CdS. CdTe/CdS
nanocrystals stabilized by thioglycolic acid were synthesized in aqueous solution (molar ratio Cd**:Te* was 4:1) with
emission PL colors covering green to red spectral regions. The incorporation of CdTe/CdS nanocrystals into inorganic
salt of KDP was performed by the method of slow evaporation of water from a mixture of saturated salt solution and
colloid of nanoparticles at the ambient condition.

Optical properties of KDP:CdTe/CdS composites were investigated by the photoluminescent spectroscopy.
The PL peaks of CdTe/CdS QDs of the three different sizes cover green-to-red spectral regions and are centered at 545,
588 and 625 nm for starting solutions and at 548, 595 and 636 nm for KDP:CdTe/CdS crystals, respectively. The PL
peaks are reasonably narrow (FWHM in the range of 35—45nm) in colloidal solutions, indicating the monodispersity of
QDs and become only slightly wider (FWHM in the range of 40-55nm) in KDP:CdTe/CdS composite crystals. The
incorporation of CdTe/CdS QDs into the crystals of KDP showed no indication of QDs aggregation.

Figure. Photoluminescence spectra of KDP:CdTe/CdS
measured from different orientation. The insets and
colors encode directions of PL measurements

It has been determined that the CdTe/CdS nanoparticles are incorporated into the KDP crystal selectively into
the surface of pyramidal face {101}. Strong polarization of KDP crystal surface affects the structure of the near-surface
liquid layer and the adsorption kinetics of the particles. CdTe/CdS QDs are negative charged because carboxylic group
of attached molecules of thioglycolic acid dissociated and negative charge are formed. So in case of negatively charged
nanoparticles of CdTe/CdS the crystal-chemical parameters of the matrix lattice are interfaced with the nanoparticle and
the latter can be located in the interplanar space of positively charged surface of {101} facets during crystal growth.

The resulted KDP:CdTe/CdS composites are a new type of solid-state conversion materials with emission
colors covering green to red spectral regions. Organized distribution of nanoparticles in the KDP causes enormous
dependence of PL intensity KDP:CdTe/CdS measured from different directions. Due to the larger concentration of QDs
along positively charged surface of pyramidal facets {101}, the orthogonally excited PL intensity measured in the
direction “a” is over 10 times greater than from the other directions. This effect in combination with remarkable wave-
guiding properties of KDP can be applied in various applications in which lens-free light focusing is needed, for
example, in luminescent solar light concentrators.
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Azlactones are convenient and promising intermediates in synthesis of a wide spectrum of acyclic and
heterocyclic compounds. Continuing the research of properties of 4-pyrazolecarboxylic acids, we developed conditions
of production of pyrazole-containing analogs of hippuric acid 4 using the following scheme:
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Pyrazole-containing azlactones 5 where produced by condensation of acids 4 with S-nitrofurfurol with a
purpose of finding compounds with bactericidal properties. The structure of synthesized compounds was reliably
proven using methods of chromato-mass spectrometry and NMR-spectroscopy.
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The results of preliminary bioscreening have shown high antimicrobial activity of azlactones' derivatives 5.
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A standard method of the reducing sugars determination using Fehling-Muller reagent has been modified and
applied to control presence of sucrose in the white dry wine that may be considered as an indication of its falsification.
Natural dry wine should not consist of any significant amounts of sucrose since its content in regular grape is below 0.9
wt % and it should be fermented almost completely in course of wine manufacturing. However, some sucrose can be
added to the source wine materials by fraudulent producers in order to accelerate the fermentation. This results in a
higher content of residual sucrose in the dry wine that can exceed the maximum permitted level of 4 g/1.

The proposed method involves comparison between results of the inverting sugars determination in two
parallel series: one of which undergoes preliminary sugars inversion while the other one does not. A possible difference
in the sugar content values obtained by these methods would correspond to the content of sucrose in wine materials.

Our modified method of the reducing sugars determination has been tested on some white wines obtained from
regular stores and showed good durability and reproducibility. No relevant evidence of falsification has been found
though intentionally added sucrose samples were in fact detected. The method can be used to determine the residual
sucrose concentration above 1.33 g/l, which is even below the minimum permitted sucrose content in the standard table
white wines.

Therefore, the method of the residual reducing sugars content determination is suitable for analysis of possible
wine falsification with sucrose. However, excessive sulphites and other reducing preservatives present in some wines
(especially in the low-grade samples) should be removed in advance because of possible distortion of the analysis
results. The method can not be applied directly to the red and some other wines with intense colour and/or containing
considerable amounts of natural reducing agents and tannin-like compounds. Extra attention should be given to
application of this method in case of analysis of the low-grade wines.

Potentially, this method can also be developed to analyze wine blending samples and to control their affinity
by the ratio between reducing and non-reducing sugars contents.
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In recent years, a considerably increasing number of people have been found to be affected with diabetes
mellitus. Aging and diabetic mellitus are characterized by oxidative stress. It is known that oxidative damage to tissue
macromolecules and decreasing the activity of antioxidant system seem to increase during aging.

Glutathione system is one of the main antioxidant systems. Diabetic mellitus is characterized by decreasing the
activity of main antioxidant enzymes and the level of reduced glutathione. The cell regenerates reduced glutathione in a
reaction catalyzed by glutathione reductase using NADPH as a source of reducing electrons in the liver and other
tissues of the body. Changes in the ontogenesis glutathione reductase activity in the liver of rats against the background
of diabetic mellitus have not been studied enough.

The object of this experimental research was to ascertain the influence of aging on the activity of glutathione
reductase in the liver of alloxan diabetic rats. 48 male albino rats, two age groups: I- the - 2-month (late puberty), and II
- 4-month (adult) were involved in the study. Alloxan diabetes was evoked via injecting the rats with a 5% solution of
alloxan monohydrate intraperitoneally in a dose of 170 mg/kg. The animals were divided into the following groups: 1)
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