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I. P. Romanova, K. A. Romanova, Y. G. Galyametdinov
QUANTUM-CHEMICAL MODELING OF STRUCTURE
AND PHYSICOCHEMICAL PROPERTIES OF MODIFIED PECTIN

Keywords: quantum-chemical modeling, modified pectin, density functional theory, IR spectroscopy.

Distinctive physicochemical and pharmacological properties of modified pectin, such as effective penetration into the
bloodstream, powerful pro-inflammatory and profibrotic actions, determine its application in medicine for the treatment of
cardiovascular and renal diseases, various inflammatory processes, to improve neurological health and prevent premature
aging. Of particular note is its potent anti-cancer effect. It is also used as a flocculant in water purification; in mining and
processing of minerals; in drilling to strengthen the walls of wells; as a superabsorbent; in agriculture. The
physicochemical properties of pectin are directly related to its structure. In order to predict the structure and properties of
compounds often resort to quantum-chemical modeling, which allows to study the physicochemical properties of a
substance before its synthesis. However, there are limited works dealing with modeling the structure and properties of
modified pectin. Therefore, in this work, an optimal approach to quantum chemical modeling of acrylamide-modified citrus
pectin was searched for. The structure of the monomeric link of the polymer and its IR spectrum were calculated using
several quantum chemical methods and basis sets. To evaluate the adequacy of the calculations, the calculated vibrational
frequencies were compared with experimental data, which allowed us to establish the structure of the monomeric link and
to find out that the modified pectin has a cyclic structure. As a result of comparing the calculated data with experimental
data, the density functional theory method with PBE functional and 6-31G(d,p) basis set was proposed as the optimal
quantum-chemical approach to modeling the structure and IR spectrum of modified pectin.

. P. PomanoBa, K. A. Pomanosa, 10. I'. 'aasimeTanHoB

KBAHTOBO-XUMHNYECKOE MOJAEJIMPOBAHUE CTPOEHUS
U ®U3UKO-XUMHUYECKHUX CBOMCTB MOJU®UIIMPOBAHHOI'O IEKTUHA

Kniouesvle cnosa: keanmogo-xumuyeckoe MoOeIuposanue, MoOUGUYUPOSAHHbIL NEeKMUH, Meopust PYHKYUOHANA
naomnocmu, UK-cnekmpockonus.

Omauuumenvuvle QUIUKO-XUMUYECKUE U PAPMAKONIOSUUECKUE CEOUCMBA MOOUDUUUDOBAHHO20 NEKMUHA, MAKUe KAaK
apexmusHoe NPOHUKHOBEHUE 8 KDOBOMOK, MOWHOE NPOBOCNAIUMENbHOE U NPOPUOPO3HOE Oelicmeusl, Onpedesion e20
npuMeHeHue 6 MeOuyuHe Ol NeHeHUusi CePOeUHO-COCYOUCbIX U NOUEUHbIX 3000]e6AHUL, PAIUUHBIX GOCHANUMETbHBIX
npoyeccos, Ot YAYUUEHUS HEBPOLOSUYECKO20 300P06bsl U NPeOOMEPAUeHUs. npexcoeepeMenno2o cmaperus. Oco6020
GHUMAHUSL 3ACTYAHCUBAEM €20 MOUWHOE NPOMUBOPAKosoe deticmeue. Takiice OH UCROAL3YEMCs 6 Kauecmee PROKYISAHMA npu
ouucmre 600bl; npu 000bIUE U NEPEPADOMKE NONEIHbIX UCKONACMBIX, NPU OYPeHuu Oisl YCULCHUSL CMEHOK CKEANCUH, 6 DOIU
cynepabcopbenma; 6 cenvbckom xossucmee. DUIUKO-XUMUUECKUE CEOUCMEA NEeKMUHA HANPAMYIO 3A6UCAM OM €20
cmpoenus. [ mozo, umobsl npedckazams CmpyKmypy u C60UCMEA COCOUHEHUL 3a4acmyio npube2arom K KEaHmoeo-
XUMUYECKOMY MOOCAUPOBAHUIO, NO3EOIIOUIEMY USYUUMb (DUSUKO-XUMUHECKUE CEOUCMEA Beuecmsa 00 NPO8edeHUs. e20
cunmesa. OOHAKO cCywecmeyem 02PAHUYeHHOe YUCIO PAOOm, NOCEAUWEHHBIX MOOCTUPOSAHUI) CMPOCHUS U CEOUCME
Mooupuyuposanno2o nexkmuna. [osmomy 6 dannou pabome bl NPOU36EOEH NOUCK ONMUMATLHO20 NOOX00A K KEAHMOBO-
XUMUYECKOMY MOOEIUPOSAHUIO MOOUDUYUPOBAHHO20 C NOMOWbIO AKPULAMUOA YUMPYCO8020 nekmund. IIpouseeden
pacuem CmpoeHusi MOHOMEPHO20 36eHa noaumepa u e2o HMK-cnekmpa ¢ ucnonb308anuem HECKONbKUX KEAHMOBO-
XUMUYECKUX MEemMOod08 U OasucHvlx Habopos. s oyenku adekeamHoCcmu NpOEeOeHHbIX PACUCTNO8 BbIYUCICHHbIC
KoAeOamenvhble YACMOmsl CPASHUBANUCH C IKCHEPUMEHMANbHBIMU OAHHLIMU, YMO NO360JUL0 YCMAHOSUMb CIMPOCHUE
MOHOMEPHO20 36€HA U GBIACHUNMb, YMO MOOUGUYUPOSAHHBII NEKMUN UMeem YUKIUYecKoe cmpoenue. B pesyromame
CPABHEHUSL PACUCTNHBIX OAHHBIX C IKCNEPUMEHMATLHIMU 6 KAYeCmee ONMUMANbHO20 K8AHMOB80-XUMUHECKO20 N00X00a K
MoOdenuposanuto cmpoerusi u MK-cnekmpa moouguyuposannozo nekmuna 0wl npeoiodcer Memoo meopuu QyHKyuoHaia
naomuocmu ¢ gyuxyuonarom PBE u 6azucnoim nabopom 6-31G(d,p).

Introduction Literature
In this age of polymers, there is no limit to the LK. A. Romanova, Y. G. Galyametdinov, Herald of
diversity of these compounds. Organic polymers and Technological University, 23, 9, 5-8 (2020).
oligomers form an important class of modern materials 2.

that exhibit many attractive properties such as high
elasticity, etc.,,,,,,

© D. P. Romanova — Master-student, Department of Physical and Colloid Chemistry (PCC), Kazan National Research Technological
University. (KNRTU), Kazan, Russia, romanova050297@mail.ru; K. A. Romanova — PhD (Chemical Sci.), Associate Professor, the
PCC department, KNRTU, ksenuya@mail.ru; Y. G. Galyametdinov — Doctor of Sciences (Chemical Sci.), Professor, Head of the PCC
department, KNRTU.



© [I. II. PomaHoBa — MaructpaHT, Kapeapa Ousmueckoit u kowonHo# xumun (OPKX), KazaHCKHii HAIMOHAIBHBINA HCCIICI0BATEIbCKUI
texnonornueckuii yausepcurer (KHUTY), Kazaus, Poccust, romanova050297 @mail.ru; K. A. PomaHoBa — KaHIHIaT XUMUIECKHX HAYK,
noueHt, kapenpa ®PKX, KHUTY, ksenuya@mail.ru; ¥O. T'. T'ansiMeTAMHOB — JOKTOpP XMMHYECKHX HAyK, Hpodeccop, 3aBeayrOInii
xagenpoit KX, KHUTY.

Rules for the design of References

1. The Journal establishes the following uniform sequence of presentation of bibliographic
information contained in published articles for all major cited literary sources (articles, books,
inventions, dissertations and theses of reports at various conferences), namely:

1.1 For articles:

- in Journals and other periodicals - Initials, Surnames of ALL authors in the order specified
in the article in its original language. The accepted abbreviation of the name of the cited journal,
Volume number of the journal (edition), annual issue number (if any), initial page - final page of
the article in the Journal (edition) (year of publication of the Journal), DOI (for example: O.V.
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