Mi:kHapo/aHe CTa’KyBaHHSI
nouenta kageapu Giosorii KycroBcbkoi Ajuin BajeHTUHIBHI

Ha 3anpomenns npodecopa kadeapu pamioximii Ta XimMii HABKOJUIITHBOT'O CEPEAOBHIIA
YuiBepcurery imeni Mapii Kropi-Ckiaonosebkoi (M. JIro6ain, Ioasma) EBu CxBapex
noueHt kapenpu Oionorii Kycroscska Anna BanentunisHa 3 23 no 30 cepnust 2023 poky
IpoMIIIIa Mi>XKHAPOIHE CTa)KyBaHHsI, poTrpama sIKoro nepeadayana podoTy B 1abopaTopisx,
OMaHyBaHHSA CYYaCHMX METOJMK MPOBEJEHHS PaJlOeKOJOTIYHUX JIOCIHIKEHb, BUKOHAHHS
€KCIIEPUMEHTAIBHUX JOCHIPKEHb 3 O10XIMIi pOCIMH, HU3KY 3YyCTpiued 3 Kojeramu-
HAYKOBIISIMU, O3HAHOMJICHHS 3 OpPraHi3ali€l0 HaBYaJHHOTO MPOIECY Ta HAyKOBOi poOOTH,
MPOBEACHHS JICKIIi IS JOKTOPAHTIB Ta CHIIBPOOITHHKIB Kadeapu xiMmii Ta Ximii
HABKOJIMIIHBOIO cepenoBuia Ta iHmi nofli. Komern 3 YHiBepcutety imeni Mapii Kropi-
CKIJIOIOBCHKOI, sIKI MarOTh JaBHI HayKoBl 3B’si3ku 3 IHcturytom ximii moBepxHi HAH
VYKkpaiHu, BHCIOBWIM 3alliKaBICHICTh y MPOJOBKEHHI YOTUPUCTOPOHHBOI CIIBOpaIl 3
Kadeaporo 6ionorii YKpaiHChKOTO JAepKaBHOTO YHIBepCUTETY iMeHI Muxaiina J[paromanoBa
ta Bigainom akimiMaTtuzanii miogoBux pociauH HarionansHOro 60TanigyHoro cagay iMmeni M.M.
I'pumika HAH VYkpainu, cripsmMoBaHOi Ha TOCIIJKEHHS BIACTUBOCTENW POCIMHHOI CUPOBUHU
y CKJIaJi KOMITO3UITIHHUX MaTepiaiiB, SK KOMIIOHEHTa 010100aBOK Ta KOCMETUYHHUX 3aC00i1B.
[Moiznmi 1o YMKC mepenyBana ABOMICSYHA AUCTaHIIHHA pPoOOTa 3 MOJIBCHKUMHU Ta
YKpaiHCBKMMHM KOJIETaMU, sIKa BKJIKOYaJla TEOPETHUYHY MIArOTOBKY Ta Mif0ip MaTepiaiB IIs
JIOCIIJDKEHHS.

ITlin gyac poGorm B maboparopisx kadeapu pamioximii Ta XiMmil HaBKOJIHIITHHOTO
cepenouiia YMKC A.B. KycToBchka o3HailoMuiacst 3 00JlafHaHHSAM Ta yCTaTKyBaHHSM,
0CO0JIMBOCTSIMU HAaBYAJIbHOI Ta HAYKOBOI pOOOTH, OMlaHyBaJjla METOJIMKH Ta MpoBesa (i3UKo-
XIMIYHUMH METOJIaMU JTOCIIHKEHHsI KOMIIO3UTHUX MaTepiaiiB. 3a MiACyMKaMH CTaKyBaHHS
odopMIIeHi 1 ToAaH1 Te3H JIOMOBIAL (CIIBHO 3 Kojieramu 3 Y HiBepcutety imeH1 Mapii Kropi-
Cxknognosebkoi, HBC imeni M.M. I'pumika HAH VYkpainu Ta IXIT HAH Ykpainn) anga ydacri
y Bceykpaincbkiii HaykoBiii KoH(epeHIi 3 MIKHApOIHOI ydacTio «XiMis, ¢i3uka Ta
TEXHOJIOTisl TOBEpXHi», opraHizoBaHiid [HcTtuTyTOoM Ximii moBepxni HAH Vkpainu, sika
BigOynacs 11-12 sxoBTHa 2023 poky (cekmiss Meanko-010y0TiuHl 1 G10XIMIYHI aCHEKTH
BHUBYCHHS HaHOMaTepialiB). Tako TOTYEThCS CTATTS y (axOBE BHIAHHS, SKE IMyOIKyBaTUME
maTepianu  KoH(epeHiii, Ta 0oQOPMIEHO JTOKYMEHTH KOMEpIHOI TaeMHHII Ha
KOMITO3ULIHHUNA MPOIYKT, CTBOPEHUI Ha OCHOBI €KCIIEPUMEHTaIbHOI poOOTH B TabopaTopii
Kadeapu paaioximii Ta XiMii IPUPOAHOTO CEPEeTOBHUILA.

Oco0nnBO SICKpaBOIO TOMIEI0 CTaXyBaHHS CTal0 BiABiqyBaHHS boraHidHOTrO camy
YMKC 28 cepnust 2023 poky, ne A.B. KycToBcbka mpounTana JIEKIil0 MpO HAIPSIMKH
nisibHOCTI Kadenpu Oionorii YKpaiHCHKOTO JAepaBHOTO YHIBEpCUTETy iMeHI Muxaiina
JparomanoBa y cmiBnpani 3 Harionansaum 6oTtaniunum cagom imeni M.M. I'pumka HAH
VYkpainu, micns sxoi Oylio 37iliCHEHO OOCTEKEHHS KOJCKIIHHUX HAcaKEHb Ha PI3HHUX
JIsTHKaX 0OTaHIYHOTO cay.

HaOyTi mig yac craxxyBaHHS 3HAHHS Ta KOMIIETEHTHOCTI JI03BOJIATH MiJBUIIUTHU SIKICTh
MiArOTOBKHU (hpaxiBIIiB PI3HUX PiBHIB BUILOT OCBITH Ha MpUpOoJHIUYOMY (akynsTeTi Y Y iMeHi
Muxaiina /[paromanoBa, a 3aKkjia/ieHi OCHOBHM HAyKOBOTO CHIBPOOITHHIITBA CHPUSTUMYTb
M1JIBUIIICHHIO HAYKOBOTO MOTEHINany Kadeapu 61070rii.
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Certificate

The certificate confirms that Mrs. Alla Kustovska from Dragomanov Ukrainian
State University visited the Institute of Chemical sciences, Faculty of Chemistry of Maria
Curie-Sklodowska University in Lublin in the period of 23-30 August 2023 under the
supervision of dr. hab Ewa Skwarek prof. UMCS. The purpose of the visit was scientific-
pedagogical internship with a total volume of 180 hours (6 EKTS credits), which included
lectures, development of methods of biochemical research of plant raw materials and
composite materials based on yellow clay, silica and plant raw materials, surface properties
of adsorbents, familiarization of the department's laboratories with equipment for
radiochemistry and chemistry of the natural environment and methods of conducting
radiobiological research.

During this visit Mrs. Alla Kustovska performed the following tasks:

e introductory lecture on the activities of the Department of Biology of Dragomanov
Ukrainian State University in cooperation with the M.M. Hryshko National
Botanical Garden of the National Academy of Sciences of Ukraine at the
Department of Radiochemistry and Environmental Chemistry of UMKS and in the
Botanical Garden of UMKS,

e Synthesis of composite materials: yellow clay-diatomite-vegetable raw material
(fruits of Cornus mas L.), yellow clay-silica-vegetable raw material by the method

of mechanochemical activation,
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e Research by physicochemical methods of composite materials (UF),

e Creation of bio-additives based on composite materials and development of recipes
for chocolate and cosmetics,

e Drawing up and submitting abstracts of a report for participation in the All-
Ukrainian scientific conference with international "Chemistry, physics and surface
technology" participation (the section of Medical-biological and biochemical
aspects of the study of nanomaterials), organized by the Institute of Surface
Chemistry of the National Academy of Sciences of Ukraine (together with
colleagues from Maria Curie-Sklodowska University and CPI of the National
Academy of Sciences of Ukraine),

e Preparation of cosmetic and chocolate recipes based on yellow clay and plants,
participation issuance of commercial secret documents for a composite product
created on the basis of experimental work in the laboratory of the Department of

Radiochemistry and Chemistry of the Natural Environment of UMKS.

Moreover, at least two publications of the obtained results are planned.
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B 3enenHoMy KyTOuKy XiMigHOTO (akynsTery 24.08.2023 p. 3:1iBa HampaBo: TOKTOP IpaBa, BOJOHTEPKA, SKa OIMIKYETHCS
yKpaiHcbkuMu OikeHusiMu B M. JTto0iH MapuHna [lertsipenko; npodecop kadenpu paaioximii ta XimMil HABKOJHMITHEOTO
cepenopuiia YMKC Manroxara BimneBcbka, Monoamuid HaykoBuit ciiBpoOiTHuk IXIT HAH Ykpainu, BunyckHuIs
npupoaHudoro Qakynsrery Bikropis Ilaentko, mpopextop YMKC Jlopora Kosoninceka, AokTopaHTKa AjpiaHa
Bepmzinceka, noreHt kadeapu 6ionorii YV imeni Muxaiina J[paromanosa Asta KycroBebka, mokropantka Kiasmis
Koaasbchka, npodecop kadenpu paaioximii Ta ximii HaBkonumaboro cepenosuia YMKC Esa CkBapek.




Niektore obiekty badawcze
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[icna nekuii y boranianomy caxy YMKC (M. JTto6min, [Tombma, 28.08.2023 p.)




Nanocomponent powder compositions based on the fruits of Cornus mas L.

UMCS and inorganic carriers (clay, nanosilica, diatomite)
A V. Kustovska', E Skwarek?, K. Kowalska®, V.V. Payentko™, EM. Demianenko ', O.K. Matkovsky®, V.M. Gun'ke', S.V. Klymenko*
1brogamanov Ukrainion Stote University, Ky, Ukroine,
“Institute of Chemical Sciences, UMCS, Lublin, Foland,

Chuiko Institute of Surfoce Chemistry, NAS of Ukraine, Kyhy, Ukraine,
“M.M. Gryshko National Botanical Garden of the Notional Academy of Sciences of Ukraine, Kyi, Ukraine *c.mail: kustog®gmail cam

Analysis of information sources shows that mechanochemical processing of plant raw materials allows one to prepare nanocomposites
enriched with bioactive substances (BAS) that demonstrate a number of advantages compared to untreated raw materials. The fine grinding of
plant raw materials together with inorganic nanostructured components (clay, nanosilica, and diatomaceous earth) enhance the release of
BAS due to effective destruction of plant cell membranes and degradation changes in BAS binding to biopolymers. This facilitates the BAS
separation, thereby increasing bioavailability and bioactivity of the composites.
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The nanocomposite prepared with inorganic components (fumed silica A-100, diatomite, and clay minerals) and dry pericarps
of the yellow-fruited Cornus mas L. (Amber variety of the selection by Prof. S.V. Klymenko) can be used in the production of
chocolate with enhanced beneficial properties. Mechanical activation of these composites was carried out using a knife mill for 3
minutes. For better BAS release during mechano-activation, a few ethanol drops were added to the grinder.

The interaction of cyanide-3,5-diglycoside with silica and aluminosilicate surfaces was simulated.

The interaction of cyanide-3,5-diglycoside with Llegriamn 3 3%, .
silica and aluminosilicate surfaces was simulated. ! WK o ot
The calculations were carried out using the semi- ﬂ* ‘.1\ J"
empirical PME-D3H4 method (MOPAC2016 ['). o
which, in addition to the covalent interactions, also  + 4 #st . ' }L 1"‘ ? g8
allows taking into account hydrogen bonds and i - "‘ ,q"A by
much weaker dispersion interactions between g f ‘ev o
molecules and saolid clusters. -

AH,,, =523 kifmol AH =264 kifmol
The results of the analysis of quantum chemical calculations indicate that the greatest heat of adsorption is released during
the interaction of anthocyanin with an alumino-silica surface (523 kJ/mol), and the smallest one is upon interactions with a
silica surface (264 kJ/mol).

The content of cyanide-3,5-diglicoside in studied samples

INe Sample Clcyanide-3,5-diglicoside)
(mg/g)
1. |Cornus mas red fruit 0.2598
2. |Yellow clay /Cornus mas red fruit 0.4073
3. |Yellow clay/ Silica /Cornus mas red fruit 0.2780
4. |Yellow clay/ Diatomit /Cornus mas red fruit 0.3410
5. |Cornus mas yellow fruit 0.1167
|6. |Yellow clay /Cornus mas yellow fruit 0.0195
7. |Yellow clay/ Silica /Cornus mas yellow fruit 0.0115
8. |Yellow clay/ Diatomit /Cornus mas yellow fruit 0.0785

Conclusions

Tactical chocolate with composites

According to the results, included contents of the BAS for the studied composites are rather defined by adsorbtivity of
inorganic components than by their dispersivity. This may be used for the optimization of the relationships between initial
components depending on the practical purposes and also for the creation of new systems of composites. The analysis
of the results of quantum chemical calculations shows that the adsorption capacity for cyanide-3, 5-diglycoside for the
surface of aluminosilicate is greater than for silica, which is consistent with experimental data.

1*]- MOPACZ2018, James J. P. Stewart, Siewarnt Computational Chemistry, Colorado Springs, CO, USA, HTTP AOpenMOPAC net (2016).

[ocrep 3a mincymMKaMu CTaXyBaHHs, NpeicTaBieHWH Ha BceeykpaiHCbkiii HaykoBii KoHdepeHUii 3 Mi>KHApPOAHOIO
yuacTio «Ximis, (i3nka Ta TEXHOJOTis MOBEpXHi», opranizoBaHii [HctuTyToM Ximil moBepxHi HAH Vkpainu, sika

BinOymacst 11-12 xoBTHs 2023 poky (cexuis Meauko-0ionoriuni i 610XiMiuHI aCTIEKTH BUBYEHHSI HAHOMATEPiaiB)



