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SYNTHESIS OF PHYTOHORMONES BY PRODUCERS OF SURFACTANTS Acinetobacter
calcoaceticus IMV B-7241 AND Rhodococus erythropolis IMV Ac-5017

Introduction. Now surfactants of microbial origin due to the unique properties are promising for use in
many sectors of the economy: to increase oil production, to provision specific taste and structural
properties of food anith bioremediation processes of ecosystems.

Widespread use of microbial surfactants is constrained by high costs on biosynthesis (materials,
energy) and the isolation and purification of the final product. One way to reduce the cost of
production is use lesexpensive substrates, including waste from other industries.

New perspective area of biotechnology is to obtain and use complex microbial preparations with
different properties, such as complex microbial surfactants with enzymes, bacteriocins,
polysacchades [1].

The aim of the work. To study the possibility of synthesis extracellular compounds with gibberellic
activity by producers of surfactants A. calcoaceticus IMVZA1 and R. erythropolis IMV ABO17.

Materials and methods. Bacteria were cultivatesing a synthetic medium. Fried and refined
sunflower oil (restaurant chain McDonald's, Kyiv), technical glycerol (Komsomolsk biofuel factory,
Poltava region), ethanol and hexadecane were used as the carbon source. Substrate concentration was
2% (vIv).

Phytohormones of gibberellic nature were extracted from the supernatant culture liquid A.
calcoaceticus IMV Br241 and R. erythropolis IMV ABO17 after isolation of surfactants using

mi xture of chloroform and met helimnary purificateon ancat i o
concentration of the substances with gibberellic activity was performed by thin layer chromatography
method.

To determine gibberellic activity we used hypocotyls of seedlings of cucumber grade Nezhinskiye.
After germination of acumber seeds during3days (temperature 27 °C) hypocotyls with length 2,0

*+ 0,2 cm were selected. Hypocotyls were placed in Petri dishes with aliquots of aqueous solutions of
extracts at dilutions 1:500 and 1:600. After incubation f@rdays at 27 °@longation of hypocotyls

was measured and was compared to controls (treatment with distilled water and a solution gibberellic
acid (GA3) at a concentration of -50M).

Results and discussion. Treatment of cucumber seedling grade Nezhinskiye by extracts wit
substances of gibberellic nature synthesized by strains IMY2A and IMV Ae5017 was
accompanied by a positive effect on hypocotyls elongation (table 1).

Note. Incubation of seedlings after their treatment with relevant extracts was 1 day (*) o(Z)days

The highest growth rates were observed in case of treatment cucumber seedlings with extract
containing metabolites synthesized by A. calcoaceticus IMV2&1 on refined oil and by R.
erythropolis IMV Ac50171 on ethanol.

In the available literatureve could not find information about the synthesis of phytohormones,
including gibberellins, by producers of surfactants. Meanwhile the ability to synthesize gibberellins
found in many microorganisms including fungi genera Fusarium, Sphaceloma and P herésoes pimal
bacteria genera Bacillus, Acinetobacter, Bradyrhizobium, Sinorhizobium and Mesorhizobium [2, 3].
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Conclusion. Thus, for the first time the possibility of surfactant producers to synthesize extracellular
exometabolites with gibberellic activity wasstablished. The obtained data are the basis for
development of technology of complex microbial preparations with different biological properties.

Table 1- Hypocotyls length (cm) of cucumbers grade Nezhinskiye after treatment with extracts
obtained from the supernatant culture liquid A. calcoaceticus IMV B7241 and R. erythropolis
IMV Ac -5017

Strain The growth| Control G' b b e r ¢ Dilution of extract
substrate (water) acid 1:500 1:600
Ethanol * 426+0,40 |460+040 |4,70+0,36 |4,84+0,30

MY Technical glycerol 4 56,038 |584+030 |4,95+040 |5,28+0,35

B-7241 | Refined oil * 10,20+ 0,20 | 11,40+ 0,40 | 11,10+0,32 | 11,30 + 0,33
Waste oil “aftel gqy,040 |980+035 |950+040 |9,08+0.37
frying meat **
Ethanol * 4,70 +020 |588+0,28 |558=0,18 | 6,00 +0,30

MY Hexadecan * 540+0,40 |600+0,20 |570+0,40 |5,80+0,40

Acsol7 | Refined oil * 570+0,25 |654+024 |650<0,30 |6,80+0,30
Waste oll aftel 5 ay,040 |660+030 |7,204020 |6,90+ 030
frying meat
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PHYLOGENETIC STUDY OF Crambe SPECIES WITH ISSR MARKERS
Abstract
Molecular genetic study with ISSR markers was carried out for six Crambe species. The phylogenetic
tree showing similarity for Crambe anda8sica napus genotypes was constructed. The efficiency of
ISSR markers application for interspecies plant biodiversity study was pointed out.
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Introduction

The Cramb&.. genus belongs t®rassicaceae°family anconsists of about 4dpecies [1]. These
species are annual, biennial or perennial and have diverse application: as vegetable or forage plants
oilseed, as the sote of biofuels (seeds have up to 60% of erucic acid), in food industry for making
pastry, in paint and varnish industry, in chemical industry and for arsenic elimination from soil and
heavy metals (Cd, Pb, Cr) from waterdJL At the same time many ofdm are threatened spexie

listed in the Red Data Book of Ukraine (vulnerable), European and EU 27 Red hispéea), IUCN

Red List (Ckoktebelica, Ctataria, Caspera, Csteveniana, nar i t i mO) and in The
(C. koktebelica) [67].

Genetic diversity analysis gflants is very important for biodiversity protection and preservation as
well as breeding new varieties. The study of genetic structure of plant populations can provide
information about the level of plant gene pool polymorphism to establish genetiargynif both

species and a particular plant within a population.

Various molecular genetic markers can be used for the purpose [8]. However, polylocus and
polyallelic ISSR markers (based on In&imple Sequence Repeats) are of great value to study
populdion genetic diversity and phylogenetic relationships establishment [9].

The objective of the work was to develop molecular genetic system based on ISSR markers to estimate
interspecies genetic similarity of crambe.

Materials and methods

The subject of thevork was a set of 6 Crambe species:a§pera, Ccordifolia, C.koktebelica,

C.mar i t istev@niana@nd Gataria. Fresh apical leaves from plants grown in vitro (on hormone
free solid MS medi uhmphotofefidd ana tecu2ehtAsplantation dn tha fregh6
medium every 30 days) were used for DNA extraction. In vitro culture was initialized from seeds
obtained from M.M.°Gryshko National Botanical Garden, National Academy of Sciences of Ukraine.
Total plant DNA was isolated with theadified CTAB method [11] 0.5 g of fresh tissue. Polymerase
chain reaction (PCR)f 20 Ol included 0.25 M of forward a
1x Reaction Buffer B (Solis BioDyne, Estoniayyd Mg Cl 2, 0.2 OM of ®ach d
phosphate (Thermo Fisher Scientific, USA), 1 unit of FIREPol® DNA Polymerases @olDyne),

and 30 ng of purified total plant DNA. Primer sequences for ISSR loci UBC827, UBC864, UBC890
[12], and A17898, B17899, 185, HB-10 [13] were utilized in the study.

Table 1- Polymorphism of ISSR markers system used in the study

Marker system| Number of polymorphic bands| Marker system | Number of polymorphic bands
A17898 10 UBC827 12

B17899 9 UBC864 13

HB-10 7 UBC890 10

IS-05 7

PCR products were separated by electrophoresis in 1.5% agarose gels in lithium borate buffer, 0.5
pg/ml ethidiumbromide [14].Gels were visualized in Uight and documented with a photosystem
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Canon EOS 600D. Phylogenetic relationships was calculated by the unweighgdoppimethod

using arithmetic averages cluster analysis (UPGMA) with the software DARwin & [LB]L

Results and discussion

Seven preselected ISSR markers were used in the present study to identify six Crambe and one
Brassica napus genotypes. Every marker system showed high level of polymorphism for every crambe
sample (table 1)5ome agarose gedse depicted on the figute

M1 2 3 4 5 6 7 1 2 34 5 6 7 M
- =
-4 -8 =
oy e
- T ‘ — v-: ' 5
1000 bp- : — . - - w= -1000 bp
- . i 2 . . — —
— e -
-— —
500 bp- (@ TF TN 5 S §S -
-— - v -

Fig. 1 - Agarose gels ectrophoregram showing the allelic segregation of ISSR markers:
A T UBC890; ] i B17899.Lane 1-10, samples (16 , crambe; 7, Brassica n:
weight marker

The results of ISSR analysis were used in the research of genetic relationship for the selected
genotypes. The denrogram (Fig. 2) was assembled by means of the UPGMA using DARwin software.

_| Crambe maritima

Crambe orientalis

Crambe cordifolia

Crambe aspera

Brassica napus

— Crambe tataria
L Crambe steveniana

0.ED 0.40 0.20 0.00

Fig. 2 - Dendrogram based on ISSR analysis of Crambe genotyp@s comparison to Brassica
napus

According to the dendrogram the genotypes are distributed into two main clusters. The first cluster
group includes four genotypes of Crambe speciesmgitima, C.orientalis, Ccordifolia and

C. aspera) together with ar@ssica napus genotype, which is located in the separate subcluster group.
The second one contains two genotypes d@afaria and Csteveniana.

In the research [16] some Turkish plant samples of Crambe species were analyzed. The high level of
intraspeaes and interspecies polymorphisms was pointed out in the work, though anbriina,

C. orientalis and Ctataria genomes were studied there. It entirely correlates with our results.

Conclusion

The high efficiency of ISSR analyzes was defined for thdysbf Crambe species genetic diversity

and their phylogenetic relationship establishment. Polylocus and polyallelic ISSR markers can provide
with extensive characteristic of each plant sample. The selected system of markers will assist to carry
out the conplex research of a large number of crambe samples.
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STUDY OF THE POSSIBILITY FOR APPLYING OF POROUS SILICON NANOPOWDERS
AS A SYSTEM FOR THE TARGETED DRUG DELI VERY C

Introduction

Nowadays diagnostics and treatment of disorder of the cognitive functions is one of the most
intensively studied areas of the modern nlagy Vinpocetine is one of the widely used medicinal
preparations for the treatment of such kind of diseases [1]. Presently vinpocetine is produced in the
form of pellets containing 5 and 10 mg of the drug. Such drug dosage form proves to be rather
efficient but it does not provide the desired prolonged effect.

Therefore, now an actual problem is the elaboration of stable and biocompatioble drug dosage forms
with the delayed release of vinpocetine.

One of the prospective ways for solution of this probismhe development of systems for the
targeted drug delivery based on silicon nanoparticles including those ones obtained from porous
silicon. It is well known that these systems are biocompatible and biodegra@jdlle [

Aim of the Research. The purpose of this work is the elaboration of vinpocetine delivery system on the
basis of porous silicon and the study of efficiency of the processes concerned with adsarption a
desorption of the medicinal preparation in this system.

Materials and methods

Porous silicon nanopowder was obtained according to a standard procedure using electrochemical
etching of silicon in the alcoholic solution of fluoric acid, followed by utiras grinding. Specific
surface area of the porous silicon nanopowder was of ~ 60 m2/g. Some features in morphology and
composition of the particles used in the work are present@l in [

The obtained nanopowdevas submerged into 5%elution of vinpocetine (ND 4217503) for 20

and 60 minutes. Adsorption of the drug onto porous silicon was controlleddpelfroscopy method

with the use of VERTEX 70 Bruker spectrometer. Kinetics of vinpocetine release frem t
nanoparticles into 0,1 M solution of hydrochloric acid was determined at the temperature of 37 £ 0,5
°C. The volume of dissolution medium was of 100 ml. Dialysate tests (5 ml) were sampled after
strictly determined intervals of time (15, 30, 45, 80, 120 minutes). Required amount of medium

was supplied with the same solvent. In order to determine vinpocetine content spectrophotometric
method in the UVspectral range (314+2 nm) was applied. Concentration of the analyzed substance
was determined bthe calibration plot. Producing of vinpocetine microcapsules with the shells made
of gelatin, ethylcellulose and sodium alginate as well as the procedure of biopharmaceutical
investigations for these drug forms can be foundjn [

Results and discussions

Comparative analysis of HRansmission spectra for nanopowders of porous silicon in the range of
4004000 cml after deposition of the drug with those ones of the primary powder of porous silicon
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and vinpocetie substance demonstrated the presence of the bands characteristic of the medicinal
preparation in the samples (absorption bands at 1720, 1680 and 14097Note that composition of
the porous silicon particles according tedRectroscopy data did notregiderably changed].
Data on the degree of vinpocetine release out of the different drug delivery systems are presented in
Table 1.

Table 1i Degree of release for vinpocetine from the different drug delivergystems

Forms Release Time
Microcapsules of ethylcellulose 32% and 70% 1 and 6 hours, redy
Microcapsules of gelatin 60% and 94% 1 and 6 hours, redy
Microcapsules of sodium alginate 90-100% 2 hours
Nanoparticles of porous silicon 9,8% and 60% 1 and 6 hours, redy

Our investigations demonstrated that the release of vinpocetine from Si nanoparticles was of 60% for
6 hours of the experiment that is comparable with the degree of vinpocetine release from
microcapsulated forms (70% and 94% fromcrocapsules with the shells of ethylcellulose and
gelatin, respectively).

Conclusion.

The performed study showed a possibility of using porous silicon as an agent of prolonged vinpocetine
delivery and significance of the further pharmacologic invetitiga of this system.
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THE USE OF CYCLODEXTRIN TO IMPROVE ANALYTICAL CHARACTERISTICS OF UREASE
BASED BIOSENSOR FOR DETERMINATION OF UREA CONCENTRATION

Introduction. Urea is the major end product of protein metabolism, which is excreted with urine
through the kidneys. Determination of urea concentration in dialysis blood samples is necessary for
the diagnosis of kidzy disease as it has a significant impact on the health and mortality of patients [1].
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Modern methods of determining the concentration of urea in blood plasma and urine, such as
spectrophotometry [1], gas chromatography [2], fluorimetry [3], variety o&rotthemical and
physical approaches, have disadvantages associated with the complex and prolonged procedures of
sample pretreatment, requirements for highly qualified staff and sophisticated expensive equipment,
an inability of online measurements. Curttgn the development of biosensors is relevant for medical
diagnostics, environmental and food production control. This is due to the fact that they dre easy
use, lowcost in mass production, prone to miniaturization, and can providesp&gd analysiwith
necessary level of sensitivity and selectivity [4].

In recent years, various biosensors are developed for analysis of urea in biological saf8ples [5
However, they are often characterized by a lack of sensitivity and stability. To improve these
chaacteristics, semipermeable membranes of different types are often used [4]. Sometimes, the
bioselective elements of biosensors are based on recombinant enzymes [6,7]. Utilization of nanoscaled
materials to develop biosensors with improved analytical ctexistics has also been reported [8,9].

An application of cyclodextrins for immobilization can increase the biosensors productivity by
providing favorable conditions for enzymes. It is due to unique cyclodextrin structure (the hydrophilic
surface and hydiphobic intramolecular cavity) [10].

The aim. The development of a biosensor with improved analytical characteristics for urea
determination in biological samples using cyclodextrins as a component of-besaskbioselective
element.

Materials and methad The potentiometric method of analysis was used in the worsepkitive

field effect transistors served as potentiometric transducers. The working transducers and Ag/AgCl
reference electrode were connected to potentiostat. Urease was immobilizedheoritansistors

surface by covalent crodigking of the enzyme with bovine serum albumin (BSA) and cyclodextrins
using glutaraldehyde. The differential mode of work was used, the signals from the enzyme membrane
were compared with those obtained from teierence membrane based on BSA only. Cyclodextrins
were added to the enzyme membrane to improve the biosensor analytical characteristics.

Results and discussion. New potentiometric biosensors based on urease membrane with addition of
cyclodextrins of diffeentt y pes wer e devel oped. -HP-tydoddxtrinorsteen s o r
membrane was shown to have the best analytical characteristics. The latter were compared with those
of the biosensors based on urease only, without cyclodextrins. It was foundthag thf cyclodextrin

as a component of biomembranes resulted in an increase of biosensor sensitivity to urea by at least
60%. Additionally, the developed biosensors had good signal reproducibility (the error (RSD) did not
exceed 3,5%) and high operatiostdbility over 15 days.

Conclusion. A new biosensor for urea determination has been developed. The proposed biosensor is
characterized by improved analytical characteristics due to the use of cyclodextrins as a component of
the enzyme membrane. The ob&nresults are promising and the biosensor developed can be
effectively applied in future in clinical diagnostics.
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ASSESSMENT CF EFFICIENCY OF HEALTH CARE
The paper considers the major objective of health. The results of the world ranking by level of life expectancy,
conducted by the Agency Bloomberg. It is established that a high standard of living of the population will
contribtte to a quality healthcare system.
Key words: healthcare, efficiency, human development index, life expectancy, quality of medical care.
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