
Institute of Physics of the National Academy of Sciences of Ukraine
Taras Shevchenko National University of Kyiv

Ukrainian Physical Society 

SPECTROSCOPY OF
MOLECULES AND CRYSTALS

Book of Abstracts
of XXVI Galyna Puchkovska International School-Seminar

Dedicated to 90th birthday of Professor Galyna Puchkovska

September 22-25, 2024
Wojanow, Poland



Editor 

Tetiana Gavrilko 

 

ISBN 978-83-940861-6-9 

 

Disclaimer 
The content of this book, including text, images, and other materials, is the sole responsibility 

of the authors. The editors have not verified the accuracy of the information presented herein 

and assume no responsibility for any errors or omissions. It is the responsibility of the authors 

to ensure that all materials are used in accordance with applicable copyright law. 

 

Printing 
Reprotechnika Wrocław 

50-044 Wrocław, ul. Piłsudskiego 23 

 

Wrocław 2024 

 



ISSSMC-2024 C  OMMITTEES  

INTERNATIONAL ADVISING COMMITTEE 

Leonid Yatsenko (Ukraine) President 
Henryk Ratajczak (Poland) Honorary President

Carlos Otero Areán (Spain) 
Vytautas Balevicius (Lithuania) 

Jan Baran (Poland)
Svitlana Bugajchuk (France/Ukraine)

Nadia Davydova (Ukraine)
Alexander Demchenko (Ukraine) 

Igor Dmytruk (Ukraine)
Dana Ortansa Dorohoi (Romania)
Galyna Dovbeshko (Ukraine)

Marek Drozd (Poland)

Andriy Kadashchuk (Germany/Ukraine)
Renata  Karpicz (Lithuania)
Longin Lisetski (Ukraine) 

Antonina Naumenko (Ukraine) 
Anatoliy Negriyko (Ukraine) 

Galyna Rudko (Ukraine) 
Leonas Valkunas (Lithuania)

Mykola Vinnichenko (Germany) 
Mykola Kulish (Ukraine) 

Svitlana Yefimova (Ukraine)

ORGANIZING COMMITTEE 

Mykhailo Bondar (Ukraine) President
Valerii Pogorelov (Ukraine) Honorary President 

Iryna Doroshenko Chair (Ukraine)
Tamara Bezrodna Co-Chair (Ukraine)

Nataliya Berezovska Secretary (Ukraine)
 

LOCAL ORGANIZING COMMITTEE (Ukraine)

Tetiana Gavrilko Co-Chair
Yuriy Kurioz Co-Chair

Ivan Gnatyuk, Yevhen Hrabovskyi, Georgiy Klishevych, Vladyslav Kravchenko,
Taras Mykytyuk, Vira Nesprava, Violetta Reznichenko, Valentyna Shymanovska 



TABLE OF CONTENT

Preface………………………………………………………….….. 11

1. Invited lectures……………………………………………..…. 13

2. Oral presentations…………………………………………….…. 29

3. Posters…………………………………………………….….. 43

4. Authors index……………………………………………...…... 113



PGP-25 Investigation of Photochemical Transformations in Solutions of Organic 
and Inorganic Compounds with Silver Ions
T. Zashivailo, V. Kushnirenko

PGP-26 Enhancement of the nematic ordering  in cyanobiphenyl 5CB doped with
salicylidenealdoxime  due to supramolecular nanostructuring
P. Vashchenko, S. Minenko, K. Vus, M. Cherniakova, K. Belikov, L.     Lisetski  

PGP-27 Quantum Chemical Study OF structural Changes of some triazenes, azo-
compounds
I. Maga

PGP-28 Hydrogen Peroxide Detection Using Reversible Luminescent CeO2-x and 
CeO2-x:Eu3+ Nanocrystals
P,     Maksimchuk  , Ye. Neuhodov, K. Hubenko, A. Onishchenko, N. Kavok, 
G. Dudetskaya, Yu. Kot, S. Yefimova, V. Seminko

PGP-29 Oxidation of tin telluride films in an oxygen atmosphere
Т.     M  azur  , M. Mazur

PGP-30 Peculiarities of electron structure and photo-electrophysical properties of
new carbazole derivatives
O. Navozenko, M. Losytskyy, O. Bezvikonnyi, D. Gudeika, D. Volyniuk, 
M. Stanitska, E.U. Rashid, J.V. Grazulevicius

PGP-31 Manifestations of interphase interactions in Ca3Eu2(BO3)4@mLi2O–
nB2O3–pV2O5 glassceramics 
S. Nedilko, V. Chornii, V. Scherbatskyy, V. Scheludko, O. Gomenyuk, 
A. Shekhovtsov, M. Kosmyna

PGP-32 Experimental and Theoretical Studies of Intermolecular Interactions in 
Benzophenone and its Solutions
A. Norkulov, H. Hushvaktov, A. Absanov, B. Khudaykulov, I. Norbutaeva

PGP-33 Biological affinity of aromatic amino acids in intermolecular π-stacking 
interaction
N. Obernikhina, O. Navozenko, A. Naumenko, O. Kachkovsky,  V. Brovarets

--------------------------------------------------------------------------------------------------------------------------------------------------------
Posters 47



Biological affinity of aromatic amino acids in intermolecular
π-stacking interaction

N. Obernikhina1, O. Navozenko2, A. Naumenko2, O. Kachkovsky3,  V. Brovarets3 

1O.O. Bogomolets National Medical University, Kyiv, Ukraine,
nataliya.obernikhina@gmail.com; 2Taras Shevchenko National University of Kyiv,

Ukraine; 3V.P. Kukhar Institute of Bioorganic Chemistry and Petrochemistry NASU,
Kyiv, Ukraine

Non-covalent intermolecular interactions are the basis of drug inhibition of a wide range
of  enzymes  that  contain  amino  acid  residues  phenylalanine  and  tryptophan  with  a
developed π-conjugated system in their active sites. Previous studies have shown [1-2]
that  the  stability  of  the  complex  between  the  amino  acid  residue  of  the  enzymes
enzymes and the π-conjugated system of the pharmacophore depends on their electron
donation and the nature of the frontier molecular orbitals, which determine the type of
electronic transitions, and therefore the nature of the intermolecular interaction. 

Our  spectral  fluorescence  study  by  titrating  a  solution  of  amino  acids  with  a
solution of thiochrome as a natural dye with a π-conjugated system under the same
conditions  and  concentrations  showed  that  the  formation  of  a  [π-π]-complex  of
thiochrome with tryptophan occurs more stably than with phenylalanine (Fig. 1).

Fig.
1.

Fluorescence titration of a solution of amino acids phenylalanine (a) and tryptophan (b) with thiochrome dye.

Theoretical  calculations  show  that  the  first  electronic  transition  for  both
phenylalanine  and  tryptophan  is    *,  but  its  intensity  is  6  times  higher  for
tryptophan, both amino acid residues enter into π-stack intermolecular interactions, but
with different energy (ΔЕ) complex formation. Biological affinity depends on the donor-
acceptor properties of the bio-molecule, and was quantified by the  0 parameter: for
tryptophan 0 = 0.554, for phenylalanine 0 = 0.493, that is, the tryptophan residue will
form more stable intermolecular complexes: ΔE [π-π] complex with tryptophan is -13.6
kcal/mol, and ΔE [π-π] complex with phenylalanine is -9.2 kcal/mol. Such calculations
agree well with spectral measurements.
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