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The effect of gibberellin and tebuconazole on the content
of sugars and starch in the leaves of gooseberry cultivar
Mashenka in plant ontogenesis is established, the anatom-
ical features and biochemical changes in the shoots for
the actions of the preparations are analyzed, the effect of
the preparations on the crop yield is fixed.

The aim of the study was to find out the dynamics of the ac-
cumulation of non-structural carbohydrates (sugar + starch)
in the leaves, growth characteristics, the formation of the
anatomical structure and changes in the chemical compo-
sition of the shoots and the yield of gooseberries due to the
effects of gibberellic acid and tebuconazole.

Materials and methods. According to the experimental
variants, the plants were treated once in the budding phase
with a 0.005 % solution of gibberellic acid and a 0.025 %
aqueous solution of tebuconazole. Determination of cellu-
lose, pectin and lignin was carried out by the gravimetric
method, hemicellulose and non-structural carbohydrates
(sugars and starch) in the leaves and stems of gooseberries
were studied by the iodometric method—Features of the an-
atomical structure were determined on a fixed material of
annual shoots at the end of the growing season (October).
The results of the study. Due to the formation of a powerful
donor sphere for the actions of the preparations, gooseber-
ry plants accumulated more non-structural carbohydrates
(sugar + starch) in the leaves, which became a prerequisite
for increasing the yield of experimental plants, while the
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effectiveness of tebuconazole was higher than gibberellin.
The excess of assimilates was used not only for the process-
es of carpogenesis, but also for the formation of shoots:
the content of structural biopolymers of the cell walls in-
creased under the action of the preparations, more sugars
and starch accumulated in wintering shoots, which is a pre-
requisite for more frost-resistant plants.

Conclusions. The use of gibberellin and tebuconazole leads
to an increase in the content of non-structural carbohy-
drates (sugar + starch) in gooseberry leaves. This helps to
increase the productivity of the culture, the restructuring
of the anatomical structure and the accumulation of bio-
polymers of cell walls and reserve carbohydrates in shoots,
which is a prerequisite for increasing plant frost resistance.
Keywords: gooseberries, gibberellins, tebuconazole, do-
nor-acceptor system, carbohydrates, productivity
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The aim of the work — to investigate the influence of viral
infection on the biochemical plant protective reactions
Materials and methods of the research — The researches
were conducted on wheat plants (Triticum aestivum L.) of
the Julia variety of foreign plant breeding.

Methods of the research: Biometrics, DAS-ELISA, Kjel-
dahl method, anthron method for the determination of
sugars, spectrophotometric methods. The statistical anal-
ysis of experimental data was carried out using the pro-
gram “Libre Olffice Calc”GNU Lesser General Public
Licensev 3).

Results of the researches. The obtained results indicate
that some of the response of wheat plants to infection
with wheat stripe mosaic virus (WSMYV) is disturbances in
the functioning of the photosynthetic apparatus of wheat
leaves and a decrease in protein content. An increase of
the soluble sugars and flavonoids content and activity of
chitinase and f-1,3-glucanase at the affecting of WSMV
was established. It may have a protective value.

It was found, that the WSMV causes such nonspecific re-
actions of the plant cell as activation of lipid peroxidation
and decrease of certain antioxidant enzymes (catalase et
al.). It has been shown, that the activation of peroxidase,
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an increase of reduced glutathione content of cells, affect-
ed by WSMYV, is the wheat plant protective reaction to the
secondary oxidative stress that occurs in cells in the case
of virus penetration.

Conclusions. The study of the biochemical composition
of wheat plants infected by WSMV, showed the presence
of changes in some biochemical parameters which con-
nected with the formation of plant defense mechanisms
(content of photosynthetic pigments, protein, sugars, fla-
vonoids, activity of PR proteins, intensity of oxidative and
antioxidant processes). The obtained results can be used
for selection of wheat varieties with economically valu-
able traits and complex resistance (both to climatic con-
ditions of the environment and to phytoviral infections),
which may be recommended for introduction into plant
breeding and agricultural practice.

Keywords: wheat, WSMYV, resistance, biochemical protec-
tive reactions
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Possibilities of artificial hybridization with the use of
genotypes from different Cannes groups and the prospect
of attracting introduced species for genetically breeding
enrichment of the modern Cannes variety are considered.
The purpose of the work was to select parental pairs for
artificial hybridization of Canna for genetically-selective
enrichment of its diversity for cultivation in the southern
arid region of Ukraine (in Kryvyi Rih). The pollen fertility
index of introduced species and varieties of different groups
of Canna was used for the selection of parental pairs.
Materials and Methods. The research was done on 7 spe-
cies (C. tuerckheimii Kraenzi.,; C. indica var. warscewiczii
Nob. Tanaka,; C. iridiflora Ruiz&Pav.; C. flacida Salisd.;
C. indica var. edulis Ker Gawl.; C. indica var. coccinea
Mill.; C. indica L.) and 28 varieties of Canna of this col-
lectors’ fund. Pollen was chosen in finishing phase of
budding for the cytologic analysis and fertility was be-
ing defined by iodine reaction of starch, according to the
approved method. Hybridization was brought into action
using known techniques for Canna. Dates of artificial hy-
bridization and times of castration of the flower have been
set according to ecological and climatic conditions of the
industrial region.

Results. On the basis of cytogenetic analysis of pollen
of introduced species and promising varieties of Canna,
parental pairs for artificial hybridization for the purpose
of genetically-selective enrichment of its diversity and ob-

taining specimens, suitable for cultivation in the steppe
zone of Ukraine, in particular in the ecologically destabi-
lized region were selected. The approach to the selection
of the original forms of Canna for artificial hybridization
on the basis of cytogenetic analysis of pollen is developed.
Conclusions. According to the index of pollen quality (FI)
in final period of bud formation prospective introduced
species Canna were marked for further usage as parental
forms in hybridization schemes. The most effective combi-
nations of crossings were found on the basis of performed
artificial hybridization as promising introduced Canna
varieties for steppe zone and industrial region of Ukraine.
The most effective combinations were obtained when
crossing among the varieties of the Crozy group.

Tiwo selection forms have been pointed out from the re-
ceived fund of hybrid plants Canna as to the complex of
ornamental characteristic and have been introduced to
the collection fund for their further implementation in
landscape gardening

Keywords: species and varieties of the genus Canna, pol-
len, sterility, fertility index, hybridization, parental forms,
selection
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Our goal is to study the biological age and the aging rate
of students, who have the status of internally displaced
persons 2—4 years after evacuation from uncontrolled ter-
ritories in order to determine the leading factors of aging
for further development of preventive measures.

Materials and research methods: We surveyed 106 stu-
dents of Vasyl Stus Donetsk National University. The stu-
dents’ biological age was determined by the method of
Viadimir Voitenko.

Results: the biological age of internally displaced male
students was found to be 41.3 years on average (pass-
port age 21.8 years), 89.4 % higher than the calendar
age. A survey of students of the same chronological age,
who reside in the city of Vinnitsa found that their biolog-
ical age was 37.6 years (passport age — 20.5), which is
83.4 % higher than the calendar age. The biological age
of internally displaced female students has increased to
25.8 years (passport age is 20 years), which is 29 % higher
than the calendar age. The biological age of local female
students is 29.2 years (passport age is 20 years), which is
46 % higher than the calendar age. A study of the aging rate
of students found that about half have strongly increased
rates of aging. When studying the rate of aging of female
students, it was found, that only 12 % had a strongly in-
creased rate of aging. In addition, in internally displaced
students (60.6 %), the rate of aging is within normal limits.
Conclusions: The biological age and aging rate of male
Students are strongly increased, with no significant dif-
ferences between internally displaced and local students.
The biological age and the aging rate of female students
is progressing not so fast, the internally displaced female
students have indicators that are within the normal range
for the population

Keywords: aging, biological age, passport age, calen-
dar age, aging rate, premature aging, static balancing,
self-esteem

References

1. Ministry of Social Policy of Ukraine. Available at:
https://www.msp.gov.ua/news/15512.html Last accessed:
28.06.2018

2.2018 Human Development Indices and Indica-
tors: 2018 Statistical Update. United Nations Development
Programme. Available at: http://hdr.undp.org/sites/default/
files/2018 human_development_statistical update.pdf

3. Boryshuk, A. A., Olvinskaya, J. O. (2018). Demo-
graphic situation in Ukraine and its impact on the human de-
velopment. Statistics — a tool of socio-economic research: a
collection of scientific student works, 4 (1), 175-180.

4. Belozerova, L. M. (1999). Ontogeneticheskii metod
opredeleniia biologicheskogo vozrasta cheloveka. Uspekhi
gerontologii, 3, 108—112.

5. Kishkun, A. A. (2008). Biologicheskii vozrast i
starenie: vozmozhnosti opredeleniia i puti korrekcii. Mos-
cow: GEOTAR-Media, 976.

6. Boiarska, Z. A. (2018). Porivnialna kharakterys-
tyka biolohichnohoviku ukrainskykh yunakiv u zalezhnosti
vidkrainy prozhyvannia (Ukraina ta Polshcha). Journal Sci-
ence Review, 3 (10), 21-23.

7. Voitenko, V. P. (1991). Zdorove zdorovykh (vvede-
nie v sanologiiu). Kyiv: Zdorove, 246.

8. Markina, L. D. (2001). Opredelenie biologichesko-
go vozrasta cheloveka metodom V. P. Voitenko. Vladivostok:
Vladivostokskii gos. med. un-t, 29.

9. Kasatkina, Y. 1., Petrova, E. A. (2018). Compar-
ative characteristics of methods on the determination of
the biological age of a person by V .P. Voytenko and by
A. G. Gorelkin. International Student Scientific Herald, 5.
doi: http://doi.org/10.17513/msnv.18656

10. Hertel, J., Friedrich, N., Wittfeld, K., Pietzner, M.,
Budde, K., Van der Auwera, S. et. al. (2015). Measuring Bi-
ological Age via Metabonomics: The Metabolic Age Score.
Journal of Proteome Research, 15 (2), 400—410. doi: http://
doi.org/10.1021/acs.jproteome.5b00561

11. Johnson, T. E. (2006). Recent results: Biomarkers
of aging. Experimental Gerontology, 41 (12), 1243-1246.
doi: http://doi.org/10.1016/j.exger.2006.09.006

12. Butler, R. N., Sprott, R., Warner, H., Bland, J.,
Feuers, R., Forster, M. et. al. (2004). Aging: The Reality:
Biomarkers of Aging: From Primitive Organisms to Humans.
The Journals of Gerontology Series A: Biological Scienc-
es and Medical Sciences, 59 (6), B560-B567. doi: http:/
doi.org/10.1093/gerona/59.6.b560

13. Gudkov, A. B., Demin, A. V., Dolgoborodo-
va, A. A., Popova, O. N. (2018). Characteristics of rate of
aging? Anxiety levels and quality of lifein older woman of
the artic zone of Russia. Vestnik SurGU. Medicina, 4, 33-37.

14. Meleshkova, N. A., Shabanova, L. V. (2018). Bio-
logical age as a criterion the physical and mental state of uni-
versity students. Psychology, Sports Science and Medicine.
Saint Petersburg, 24-28.

15. Makarova, N. V., Trofimets, V. Y. (2002). Statisti-
ka v Excel. Moscow: Finansy i Statistika, 368.

47




Scientific Journal «ScienceRise:Biological Science»

No5-6(20-21)2019

16. Tserkovnaya, Ye. V., Nefedova, A. L., Osipov, V. N,
Mirgorod, O. A. (2011). Biological age and aging rate of stu-
dents with different levels of motor activity. Physical educa-
tion of students, 1, 130-133.

17. Loshitska, T. I. (2010). Biological age and rates of
senescence of organism of students. Pedagogy, psychology
and med-biolog. problems of physical education and sports,
7, 51-53.

18. Leontyeva, S. R., Dutka, R. Ya. (2016). Biolo-
hichnyi vik ta tempy starinnia studentiv. Bukovinian Medical
Herald, 3, 107-109.

19. Kalinkina, O. M. (2007). The study of the possibil-
ity of using the biological age index to determine the impact
of the environment on human health. Environmental protec-
tion and rational use of natural resources. Donetsk, 134—135.

20. Gureeva, A. M., Petrova, G. M., Kushnir, G. I.
(2017). Vliianie zaniatii fizicheskim vospitaniem na biolog-
icheskii i dvigatelnii vozrast studentok. Visnik Zaporizkogo
nacionalnogo universitetu. Fizichne vikhovannia ta sport,
1,26-34.

21. Korobeynikov, G. V. (2010). Biological mecha-
nisms of aging and motor activity of human. Physical activity
health and sport, 2, 3—13.

DOI: 10.15587/2519-8025.2019.193155

HOW TO ESCAPE ‘THE ESKAPE PATHOGENS’
USING PLANT EXTRACTS

p. 30-37

Oleksandra Pallah, Assistant, Junior Researcher, De-
partment of Clinical and Laboratory Diagnosis and Phar-
macology, Molecular Microbiology and Immunology
Center for Molecular Microbiology and Immunology,
State Higher Educational Institution «Uzhgorod National
University», Narodna sq., 3, Uzhhorod, Ukraine, 88000
E-mail: ssarvash@gmail.com

ORCID: http://orcid.org/0000-0003-3636-6621

Tamara Meleshko, Senior Lecturer, Junior Researcher,
Department of Clinical and Laboratory Diagnosis and
Pharmacology, Molecular Microbiology and Immunolo-
gy Center for Molecular Microbiology and Immunology,
State Higher Educational Institution «Uzhgorod National
University», Narodna sq., 3, Uzhhorod, Ukraine, 88000
E-mail: meleshkotv@ukr.net

ORCID: http.//orcid.org/0000-0003-4046-1509

Svitlana Tymoshchuk, Assistant, Junior Researcher,
Department of Clinical and Laboratory Diagnosis and
Pharmacology, Molecular Microbiology and Immunolo-
gy Center for Molecular Microbiology and Immunology,
State Higher Educational Institution «Uzhgorod National
University», Narodna sq., 3, Uzhhorod, Ukraine, 88000
E-mail: zub.sveta@gmail.com

ORCID: http://orcid.org/0000-0002-8157-4262

48

Lesya Yusko, PhD, Lecturel, Junior Researcher, Depart-
ment of Clinical and Laboratory Diagnosis and Pharma-
cology, Molecular Microbiology and Immunology Cen-
ter for Molecular Microbiology and Immunology, State
Higher Educational Institution «Uzhgorod National Uni-
versity», Narodna sq., 3, Uzhhorod, Ukraine, 88000
E-mail: lesus@ukr.net

ORCID: http://orcid.org/0000-0002-7072-0703

Larisa Bugyna, Researcher, Molecular Microbiology
and Immunology Center for Molecular Microbiology and
Immunology, State Higher Educational Institution «Uzh-
gorod National University», Narodna sq., 3, Uzhhorod,
Ukraine, 88000

E-mail: larina.bh@gmail.com

ORCID: http://orcid.org/0000-0001-5950-5116

The aim of the work was to determine the content of bi-
ologically active substances, namely polyphenols and
anthocyanins, in the extracts of cherryplum, blueberries,
jostaberry, sweet cherries, plums, red and black currants,
and to study the effect of these extracts on the growth and
biofilm formation of clinical isolates of ESKAPE Patho-
gens in vitro.

Materials and methods. The antibiotic resistance of the
following clinical isolates: Enterococcus faecalis, Staph-
yvlococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa, Enterobacter cloa-
cae was determined by the Kirby-Bauer diffusion method.
The bioactive substances content was determined with a
thin layer chromatography method. The effect of berry ex-
tracts on the above-mentioned isolates was studied by the
method of compatible cultivation. The capacity of clinical
isolates to form a biofilm was studied by a spectrophoto-
metric method, using gentian violet.

Results. Having analyzed the results of the antibiotic sen-
sitivity of clinical isolates, it was found, that they were
resistant to all antimicrobials used. The analysis of the
content of bioactive substances of berry extracts showed
that they contain a large amount of anthocyanins and
polyphenols. It was revealed, that clinical isolates are
capable of forming biofilms, and the selected berry ex-
tracts had the ability to inhibit the formed biofilms with
isolates of clinical origin, such as Klebsiella pneumoniae
and Pseudomonas aeruginosa.

Conclusions. Researching the antibacterial properties
of anthocyanins and polyphenols, extracted from berries,
we can conclude, that they are capable of inhibiting the
growth of not only planktonic strains forms, selected by us,
but also inhibit the biofilms, formed by them

Keywords: isolates of clinical origin, biofilms, plant
extracts
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The purpose of the study is to determine the content of
glucosinolates in rapeseed and its processing products,
depending on the technological methods of its processing
at different processing plants.

Materials and methods. The studies were conducted using
marketable rapeseed seeds, as well as by-products of its
processing into oil — meal and cake. Samples of the initial
and final products of processing were selected at those
enterprises of Ukraine, which in the last few years have
been engaged in processing rapeseed.

The biochemical analysis of samples of seeds, meal and
cake was performed by known methods.

Calculated and analytical research methods were used to
analyze the results obtained.

Results. The studies have shown that reducing the content
of glucosinolates also occurs in the process of industrial
processing of commercial rapeseed oil. In the case of oil
extraction enterprises, this figure is reduced by 50 %, and
in enterprises where there are no stages of extraction and
toasting — by 25 %.

The analysis showed that the content of glucosinolates in
domestic products of processing rapeseed (cake, meal) at
this stage is an average of 25 umol/g. However, this level
is still higher than what is thought to be used in feeding
monogastric animals without restriction, since then the
content of glucosinolates in these products should not ex-
ceed 20 umol/g.

Conclusions. The content of the main anti-nutrients
in rapeseed meal/cake of domestic production in the
current year was 25,1-25,8 umol/g d.m., which is still
higher than the level that allows to use these products
of processing rapeseed in feeding monogastric animals
without limits

Keywords: rape plant, seeds, press cake, protein meals,
processing technology, glucosinolates, effectiveness of
using, feeding
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