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The aim of the study was to determine the effect of carbon 
source content in the culture medium on melanin synthesis 
by black yeast Pseudonadsoniella brunnea 470 FCKU. 
Materials and Methods: Cultivation of Pseudonadsoniel-
la brunnea strain was carried out on liquid nutrient medi-
um, the main component of which was barley-malt extract. 
The concentration of the carbon source (carbohydrates) 
in the barley-malt extract solution was set at 2.0; 4.0; 
6.0 and 8.0 % for the AST-2 areometer-sugar meter. 0.05 
% L-tyrosine and 1 % peptone enzymatic were added to 

these media. 0.05 % L-tyrosine and 1 % peptone enzymat-
ic were added to these media. The acidity of the media at 
the level of 1–1.5 was carried out using sulfuric acid. 
Result. Studies have shown that the amount of synthesized 
melanin by a strain of black yeast fungi Pseudonadsoniel-
la brunnea 470 FCKU depends on the amount of carbon 
source in the culture medium. The amount of melanin 
synthesized by the Pseudonadsoniella brunnea strain in-
creased by 5.8 and 5.1 times, with a decrease in the con-
tent of reducing sugars in the culture medium by 2 and  
4 times, respectively.
Conclusions: Cultivation of Pseudonadsoniella brunnea 
470 FCKU strain at low pH and carbon source content 
results in its protective function in the form of melanin 
release into the culture medium. The highest amount 
of melanin (394.03 mg/l) by strain Pseudonadsoniella 
brunnea was synthesized when carbon source was intro-
duced into the culture medium at a concentration of 4.0 %  
by hydrometer, which corresponds to the content of 2.4–
2.52 % reducing sugars (predominantly maltose)
Keywords: black yeast, melanin synthesis, optimal culti-
vation conditions
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Epizootic monitoring in recent years suggests that the 
highly pathogenic avian influenza A virus (H1N1) and 
(H7N9) actively circulate in the Eurasian countries. By 
2016–2019 1.6 thousand outbreaks were recorded. For 
2016–2019, 1.6 thousand cases of outbreaks were record-
ed. Of these, there are 872 cases in Europe. The monitor-
ing of infected birds, both migratory and poultry, in places 
of cross-contact in Ukraine is relevant for preventing out-
breaks of epizooties.
The aim of the study. To develop an express method for 
the identification and determination of bird flu virus A 
H1N1 and H7N9 strains, based on a polymerase chain 
reaction with analysis of restriction fragment length poly-
morphism (PCR-RFLP) of the virus RNA. 

Results and discussion. The in silico analysis of the HA, 
NA, and NP gene amplicons allowed in silico to calculate 
the primers to the variable loci of the investigated genes, 
to calculate the reaction conditions, to determine restric-
tion sites for the restriction enzyme to obtain theoretical 
PCR electrophoregrams. An express method for the detec-
tion and identification of influenza A H1N1 and H7N9 vi-
rus by three genes (HA, NA, and NP) of H1N1 and H7N9 
RNA in polymerase chain reaction, combined with RFLP 
analysis, was developed. The method of rapid diagnostics 
is able to detect avian influenza virus A H1N1 and H7N9 
and differentiate it from samples of other pathogens of vi-
ral infections of birds and animals. It was established, that 
the PCR-RFLP rapid diagnostic method is able to detect 
influenza A virus RNA of H1N1 and H7N9 strains with 
high sensitivity (100 % sensitivity).
Conclusions.The developed method of PCR-based rapid 
identification, combined with RFLP analysis, makes it 
possible to significantly simplify the method of identifica-
tion due to specific amplification of an RNA region having 
a polymorphic restriction site. Testing of this locus is pos-
sible by pre-PCR and restriction of the amplified fragment. 
The method of express – diagnosis of PLR-RFLP has been 
established for detecting RNA virus influenza A of high 
pathogenic H1N1 and H7N9 strains with high indicators 
of sensitivity (100 % sensitivity)
Keywords: highly pathogenic avianinfluenza A virus 
H1N1, H7N9, express – diagnostic method for PCR-RFLP, 
conservative motifs, variable loci, polymorphism
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The aim of the research – to study the complex of biolog-
ical parameters and physiological specificity of plants of 
P. tenuifolium Gaertn variety as criteria of their adaptive 
possibilities under new conditions. Many researchers con-
sidered problems of adaptation under conditions of indus-
trial interiors of separate varieties and groups of plants. 
Information, concerning the adaptive potential of variet-
ies of Pittosporum genus is very limited. There are only 
brief reports about biological peculiarities of separate 
varieties of the genus under conditions of introduction 
(Tumak, Palamar 2007; Bojko, 2015, 2016, 2018; Larsen, 
1979; Tranguillini, 1964).
As far as such studies for P. Tenuifolium variety are prac-
tically absent, problems of studying adaptive abilities of 
plants of this variety become especially urgent. In this 
connection plants of this variety were chosen as the object 
of the research. The phonological, comparative, morpho-
logical and anatomic research methods of were used in 
this work. 
According to the results of phonological observations, 
plants of Pittosporum tenuifolium variety demonstrated 
adaptive changes, characterized by the period of forced 
rest and variation of terms and duration of this period, 
conditioned by keeping conditions. 
The comparative analysis of morphometric parameters of 
a sprout and leaf of plants, growing in interiors with dif-
ferent microclimatic conditions, revealed morphological 
changes, manifested in rates of annual growth, number 
of young leaves and their sizes, internode length. The an-
atomic construction of a leaf demonstrated the thickness 
increase of the adaxial epidermis by 32,5 %; thickness 
decrease of a leaf by 8 %. There was established the un-
essential increase of palisade coefficient, accompanied by 
redistribution between spongy and columnar mesophyll to 
the latter side. Adaptation at the physiological-biochem-
ical level was manifested by changes of the quantitative 
content of pigments and their ratios under conditions of 
industrial interior. 
Conclusions. The assessment of ecological-biological, 
morphological-anatomical and physiological peculiari-
ties of plants of Pittosporum tenuifolium variety revealed 
adaptive changes, characterized by forced rest, variation 
of occurrence terms and duration of this period; morpho-
logical-anatomical changes in the sprout and leaf con-
struction; change of the quantitative content of pigments 
and their ratios. The established changes favored the re-

sistance increase of Pittosporum tenuifolium plants under 
changed keeping conditions
Keywords: Pittosporum tenuifolium, adaptation, leaf, spro- 
ut, rest, anatomical structure, pigments, stability
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Aims: Estimation of the cytogenetic lesions yield and their 
distribution among cells in donor lymphocytes of cancer 
patients with different tumor localizations depending on 
the source of radiation and the locality of radiation ex-
posure in a therapeutically significant dose in ex vivo ex-
periment.
Methods: Cytogenetic analysis was performed in lym-
phocytes of 30 oncogynecological patients, lung cancer 
patients and head and neck cancer patients before the 
start of radiation treatment. Whole peripheral blood was 
irradiated at 2 Gy dose with a further simulation of par-
tial body irradiation using gamma-irradiation 60Co on the 
ROKUS-AM and megavolt irradiation on the linear accel-
erator Clinac 600C.
Results of research: An increase of radiation-specific 
chromosome damage frequency after gamma- and mega-
volt irradiation of cancer patients’ lymphocytes at 2 Gy 
dose was shown. With the absence of dependence on the 
tumor localization the statistically significant excess 
of the chromosome exchanges level due to irradiation 
on linear accelerator in compare with gamma-irradia-
tion was found. At 2 Gy dose point with a simulation 
of partial body irradiation a similar dependence on the 
applied source was observed. So, the increase of the 
chromosome type aberrations level was due to 2,5-fold 
increase of the dicentric and ring chromosomes number 
under the gamma-irradiation and 5-fold under megavolt 
irradiation. For local irradiation simulation for both 
sources the chromosome aberrations level significantly 
exceeded the values of the zero point, and the dicentrics 
distribution among cells was over-dispersed according 
to Poisson statistic.
Conclusion: Cytogenetic studies in ex vivo experiment 
showed that in donors’ lymphocytes, regardless of the tu-
mor location, megavolt irradiation demonstrated a more 
genotoxic effect in compare with gamma-irradiation. The 
data obtained indicated that the proposed test experiment 
of ex vivo irradiation with partial body radiation simu-
lation can be successfully used to detect the fact of irra-
diation and to confirm, if present, its locality. The study 
results will contribute to the improvement of the radiobi-
ological basis of cancer patients’ radiation treatment and 
can be of use for the development of approaches to the 
individualization of therapeutic irradiation
Keywords: chromosome aberrations, cancer patients, lym-
phocytes, ex vivo experiment, partial-body simulation, gam-
ma-irradiation, megavolt irradiation on linear accelerator
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The article presents the results of studies of phytochemical 
diversity of the steppe tract Lysa Hora – an element of 
the regional ecological network of the Odessa region. The 
purpose of the study is to evaluate the ecological role of 
phytobiots of the Lysa Hora steppe tract, in particular in 
the spread of phytodiversity for the balanced development 
of the territory.
Methods. For the analysis of phytobiots classical meth-
ods researches were used. Identification of plant species 
was performed according to the relevant determinant 
(Definitor ..., 1987). The biomorphological structure of 
species of higher vascular plants is represented by the 
linear system of life forms of V.M. Golubev (1972) and 
K. Raunkier (1934). The ecological structure of plant 
groups was determined by NI Basilevich (1986), ecolog-
ical-phytocenotic structure - according to A.D. Belgard 
(1950). The data collected during the field surveys were 
processed using the spreadsheet program Microsoft Ex-
cel and Statistica 7.0.
Research results. An assessment of the ecological role of 
the steppe tract of the Lysa Hora is given, according to the 
main ecological indicators: species richness, incidence 
and abundance of phytobiots. According to the results 
of our research, it has been established that 210 species 
of higher vascular plants belonging to 112 genera and  
37 families occur in these territories. Most species of phy-
tobiots belong to the Asteraceae – 17.1 %, Fabaceae and 
Lamiaceae – 11.4 %, Poaceae – 8 % to the leading fam-
ilies. The top ten genera of the spectrum also include the 
families Rosaceae, Scrophulariaceae, Rubiaceae, Bras-
sicaceae, Boraginaceae, Plantaginaceae. In the spec-
trum of biomorphs, herbs are dominated by herbaceous  
plants – 50.1 %, perennials – 29.5 %. The location of the 
buds of renewal relative to the soil substrate is dominat-
ed by hemicryptophytes – 35.2 %, the proportion of ter-
rophytes is 29 %, phanerophytes – 5.2, geophytes – 4.2, 
chamephytes – 1.4 %. The habitat of rare and endangered 
species of higher vascular plants, which indicate the val-
ue of the Lysa Hora steppe tract in floristic terms, has also 
been established.
Conclusions. Steppe Tract Lysa Hora as an integral part 
of the regional eco-network, despite significant anthro-
pogenic transformation, remains an important link in the 
spread of phyto-diversity and conservation of biota
Keywords: ecological network, steppe tract, anthropo-
genic transformation, ecological structure, Red Book of 
Ukraine

References
1. Burda, R. I. (1998). Zahroza zberezhenniu florys-

tychnoi riznomanitnosti ahrolandshaftiv v Ukraini. Ahroe-
kolohiya i biotekhnolohiya, 2, 46–53. 

2. Zakon Ukrainy «Pro osnovni zasady (stratehiyu) 
derzhavnoi ekolohichnoi polityky Ukrainy na period do 2020 
roku: Zakon Ukrainy vid 21.12.2010 r. No. 2818(7)-VI».

3. Samoilenko, V. M., Korohoda, N. P. (2005). Kont-
septualna skhema matematychno-kartohrafichnoho modeliu-
vannia ekomerezhi. Fizychna heohrafiya ta heomorfolohiya, 
47, 145–154. 

4. Tkach, Ye. D., Sherstoboieva, O. V., Shavrina, V. I., 
Starodub, V. I., Dovhych, K. I., Honcharenko, H. Ye. et. al. 
(2018). Fitobiotychne riznomanittia pryrodnykh fitotsenoziv 
ahrolandshaftiv Ukrainy. Kyiv, 231.

5. Tkach, Ye. D., Sherstoboieva, O. V., Kryzhaniv- 
skyi, A. B., Starodub, V. I., Shavrina, V. I., Lobova, O. V. 
(2017). Naukovo-metodychni osnovy otsinky ahrofitotse-
noziv v umovakh zmin klimatu. Kyiv, 50. 

6. Gerstner, K., Dormann, C. F., Stein, A., Man- 
ceur, A. M., Seppelt, R. (2014). EDITOR’S CHOICE: RE-
VIEW: Effects of land use on plant diversity - A global me-
ta-analysis. Journal of Applied Ecology, 51 (6), 1690–1700. 
doi: https://doi.org/10.1111/1365-2664.12329 

7. Pereira, H. M., Daily, G. C. (2006). Modeling 
biodiversity dynamics in countryside landscapes. Ecology,  
87 (8), 1877–1885. doi: https://doi.org/10.1890/0012-9658(2
006)87[1877:mbdicl]2.0.co;2 

8. Groombridge, B., Jenkins, M. D. (2002). World at-
las of biodiversity. University of California Press, 340.

9. Triantis, K. A., Mylonas, M., Lika, K., Vardinoy-
annis, K. (2003). A model for the species-area-habitat rela-
tionship. Journal of Biogeography, 30 (1), 19–27. doi: https:// 
doi.org/10.1046/j.1365-2699.2003.00805.x 

10. Zakon Ukrainy “Pro Zahalnoderzhavnu prohra-
mu formuvannia natsionalnoi ekolohichnoi merezhi Ukrainy 
na 2000–2015 roky” zatverdzheno Verkhovnoiu Radoiu 
Ukrainy vid 21.09.2000 r. No. 1989 (2000).

11. Krytska, L. I. (1985). Analiz flory stepiv ta vap-
niakovykh vidslonen Pravoberezhnoho Zlakovoho Stepu. 
Ukrainskyi botanichnyi zhurnal, 42 (2), 515–522.

12. Tkach, Ye., Shavrina, V., Starodub, V. (2016). Tax-
onomic structure of agricultural landscapes of connected ar-
eas in Vinnytsiа region econetwork. Agroecological journal, 
4, 127–132.

13. Pylypenko, H., Todorova, S. (2014). Current sta-
tus and prospects in the landscape conservation on the teri-
tory of Zadnestrov’ya. Visnyk of the Lviv University. Series 
Geography, 48, 125–133.

14. Sheliah-Sosonko, Yu. R., Dubyna, D. V., Minarch-
enko, V. M. (2003). Metodolohiya doslidzhennia vydovoi ta 



Scientific Journal «ScienceRise:Biological Science»                                                                                         №3(18)2019

46 

tsenotychnoi riznomanitnosti ekomerezhi Ukrainy. Ukrain-
skyi botanichnyi zhurnal, 60 (4), 374–380.

15. Popova, E. N. (2017). The nature reserve fund of 
the Odessa region in the physical-geographical zoning of 
Ukraine and way of its optimization. Visnyk Odeskoho nat-
sionalnoho universytetu. Seriya: Heohrafichni ta heolohichni 
nauky, 22 (2), 29–47.

16. Didukh, Ya. P., Sheliah-Sosonko, Yu. R. (2003). 
Heobotanichne raionuvannia Ukrainy ta sumizhnykh tery-
toriy. Ukrainskyi botanichnyi zhurnal, 60 (1), 6–17.

17. Shavrina, V. I., Tkach, E. D., Mykolayko, V. P. (2018). 
Synantropic flora in phytocoenoses of ecological network (the 
case of Vinnytsia region, Ukraine). Ukrainian Journal of Ecol-
ogy, 8 (1), 118–123. doi: https://doi.org/10.15421/2018_195 

18. Raunkiaer, C. (1934). The Life Forms of Plants 
and Statistical Plant Geography. Oxford, 632.

19. Shmida, A. (1984). Whittaker’s plant diversity 
sampling method. Israel Journal of Botany, 33 (1), 41–46.

20. Mosyakin, S., Fedoronchuk, M. (1999). Vascular 
plants of Ukraine: a nomenclatural checklist. Kyiv, 345.

21. The International Plant Names Index. Published 
on the Internet (IPNI). Available at: http://www.ipni.org

22. Tkach, E. D. (2006). Rare and disappearing kinds 
fitobiote of ecotones in agrolandscape Right-bank Forest-
ry-steppe. Naukovyi visnyk Uzhhorodskoho universytetu. 
Seriya: Biolohiya, 19, 102–106.

23. Didukha, Ya. P. (Ed.) (2009). Chervona knyha 
Ukrainy. Roslynnyi svit. Kyiv: Hlobalkonsaltynh, 900




