Proceedings APFS-2025
Section 1. Fundamental problems of physics, chemistry and ecology

effective positive charge states of tungsten atoms do not change when changing the crystal
structure from monoclinic form of WO; oxide to its hexagonal modification. We have explored
the effect of formation of oxygen vacancies on the electronic structure of monoclinic and
hexagonal forms of WO3 and realized that an additional near-Fermi subband is folmed in such a
case. The formation of this near-Fermi sub-band is originated from W 5d and W 6s states.

Results of the present first-principles band-structure calculations indicate that Cu 3d
electronic states dominate the top of the valence band of triclinic CuWQ,. Our results indicate
that CuUWO; is an indirect-gap semiconductor. In particular, our results allow for conclusion that
the valence band of CuWQ, has its maximum at the I" point (the centre of the Brillouin zone),
whereas the minimum of the conduction band in this tungstate is positioned at the high-symmetry
Y point (0 0.5 0). Our DFT calculations indicate that, the indirect band gap in CuWQy;, is equal to
about 2 eV. This theoretical value is somewhat smaller in comparison with the experimental
estimations of the energy band gap of triclinic CuWO,: Eq = 2.3 eV [3] and Eg = 2.06 eV [4].
Furthermore, the present experimental results allow for statement that, the XPS W 4f core-level
spectra of the monoclinic and hexagonal forms of WO3 and triclinic CuWO, tungstate are simple
spin-doublets with the XPS W 4f binding energies corresponding to those of tungsten ions being
in the formal valence state +6. The values of the binding energies of the XPS O 1s core-level
spectra in the monoclinic and hexagonal modifications of WO3 and in triclinic CuwWQ, tungstate
are found to be close to those determined previously for the double KY (WOQ,), tungstate [5].
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B ocraHHI JecATHIITTS Pi3KO 3pOCIIO CIIOKUBaHHS CaXxapHiB, 30KpeMa TaKHX, sIK TIIFOK03a,
dpykro3a Ta caxaposa. bezankoronbHi Hamoi Ta 00poOIIEHI Xap4yoBi MPOTYKTH MAOTh BUCOKUH
BMICT )pYKTO3H, SIKa BUKOPUCTOBYETHCS SIK MiACONIOKYBay. 3a naHuMu fociipkens b. Yapes ta
JI. Xebapna [1] naamipHe criokMBaHHS (PPYKTO3U MPHU3BOIUTH A0 MOPYIICHHS OOMiHY PEUOBHH,
10, Y CBOIO Yepry, BHKJIMKAE OKUPIHHS, 3amajbHI MPOLECH Y TMEUiHIl, OKpeMi BHAM pPaKy Ta
IHCYTIHOPE3UCTEHTHICTB, SIKa CIPHUsE PO3BUTKY I[YKPOBOTO J1ia0eTy.

BpaziuBuM KaTeropisiMm HaceJeHHs, a TAKOXK THUM, XTO yXKE Mae€ MepesiueHi 3aXBOPIOBaHHS,
HEOOXiTHO KOHTPOJIIOBATH CIIOKUBAHHS MOHO- Ta JMCAXapuaiB, 0COOIMBO (PPYKTO3U y XapUOBUX
npoAykrax. | AKmo s KOHIUTEPChKUX BHPOOIB 1 HAMOIB Yy MapKyBaHHI BKa3aHH BMICT
BYIJIEBOMIB, 1HKOJM IYKpiB, TO s (GPYKTiB Takoi iHpopmamii croxwBady He Mae. Bwict
bpykTO3HU, caxapo3u 1 TIIOKO3M 3aJeKUTh HE TUIbKH BiJ BUIY (GPYKTIB, ajie 1 BiJ COPTy Ta
3HAYHOIO MIpOI0 BiJ CTYNEHS 3pUIOCTI IUIONIB, TOMY TaONWYHI CEepelHi 3HAYCHHS HE
indpopmaruBHi. Hampuxman, y OGaHaHax y mporeci Ao03piBaHHA (DepMEHTH pO3UICTUTIOITh
KpOXMaJlb JI0 MPOCTUX IYKPiB, TAKUX SK IITFOK03a, PpyKTo3a Ta caxaposa. (Tadm. 1).

Tabmuus 1. BmicT caxapuniB y 6aHaHaxX pi3HOTO CTYIEHs CTHIJIOCTI

Cryninb Bwmict MOHO- ta | Conon- I'mike-
CTHTJIOCTI BwMicT kpoxmaiio qucaxapuaiB - (TJIFOKO3a, | KICTh MIYHUT
OaHaHIB bpykTO3a, caxaposa) 1HEKC
3eneHi Bucoxkunii (70-80) % | Husbkwii (1-2) % Huspka | Husbkwmii
Crurmni Husbknii (< 1-5) % | Bucoxkwuit (15-20) % Bucoka | Bucoxkunii

Takum YMHOM, Ba)KJIMBO BKa3yBaTH BMICT 1 CKJIaJl caXxapuIiB AJIsl KOHKPETHOI napTii GpyKTiB
Ta KOpEryBaTH JlaHi y mporieci 30epiranss. st ekcrec KOTpoJto BMICTY OKPEMUX CaxapuiiB MU
IPONOHYEMO BUKOPUCTOBYBATH CIEKTPAIbHUMN aHai3.

)

" HOCH; 0. on CHOH

0, HocH, O H
oH H y H 3
o H N/ cmon A
OH H P‘i
H H Bk OH ° \ CHOH
OH H

H OH
Glucose Fructose

o
CH,OH
HC// [ 2 HC —|—a—0 CH,OH
¢=0 HéOH B
H——OH HO——H & o I
HO——H H——0H HOCH HOCH

| |
H——OH H—-OH Hcl;ou H(I:OH
H—-OH CH,OH HG HC
CHz0H J:Hgou J:HQOH
Glucose Fructose

I'moxoza CsH1;05 | @pykTo3a CsH1204 Caxaposa C1;H201

Puc.1. Ctpykrypa ocHOBHHX caxapuis [1]
OCKiTBKH TUIIOKO03a Ta ()PYKTO3a MAIOTh OJHAKOBUI XIMIUHUU CKJIAJ alle Pi3Hy IPOCTOPOBY
KoH(pirypamito Monexkymu (puc.l), To mna ix imeHTH(ikaiii HEOOXiTHO BHKOPUCTOBYBATH
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iHppauepBoHy oOmacte crnekrpa (4000 em™ -400 CM'l), sKa BIJMOBIIa€ TEpexojaM Mix

KOJIMBAJILHUMHU DPIBHSAMH MOJEKYTU . 3a gonomoroio IY —CrekTpiB BUSBISIOTBCS HE OKpeMi
aToMH, a Tpynu aroMiB. [liku morJIMHAHHS BiOOpaXKarOTh 00JIACTI CIIEKTpa, A€ BiAOYBarOThCS
OKpeMi THIA KOJIMBaHb MOJICKYJ: BajeHTHI (Stretching), xoiu 3MIHIOETBCS TIBKH TOBKHUHA
3B’SI3Ky MK aroMam#, 1 aedopmariifHi (pi3HUX THIIIB), KOJU 3MIHIOIOTBCS TaKOX KYTH MIXK
3B’si3kamMu. OCKUTBKM KOXEH MIKaTOMHHU 3B'I30K MOXe OpaTh ydacTh y KUIBKOX Pi3HUX
KOJIMBAHHSX, OKpeMi 3B'S3KH MOXYTh IOIVIMHATH (OTOHM OUIBII HDK OJHIE€T YacTOTH.
BukopucroBytoun karanoru craHgapTHux IY-crekTpiB (puc.2), MOKHa 3pOOMTH KUIbKICHUH
aHaJi3 OpPraHiyHOi PEUOBUHH.

D-GLUCOSE
INFRARED SPECTRUM

Transmitance

Wavenumber (cm-1)
Puc.2. Criextp nponyckanss D-rirokosu [2]

VY cnektpoMeTpax 3a JONOMOror0 JIUGPAKLIMHOI TIpaTKM BUIUIAETbCA IyXKe BY3bKUN
IHTEpBaJl IOBXKHUH XBUJIb 1 BUMIPIOETHCS JUIsl HHOTO KOEPIlleHT mpornyckaHHs. | Tak mociigoBHO
JUIs yciX JOBXKHMH XBWJIb oOOpaHoro jiamazony. Y @yp’e —chmeKTpoMeTpax Ha 3pa30kK
NOTPAIUISIIOTh OJJHOYACHO XBHJII TPAKTUYHO YCIX YACTOT Alana3oHy 1 BUMIPIOETHCS IHTEHCUBHICTD
curHany. Jlias HacTYMHOI TOYKHM JaHUX HPOMIHb MOJU(IKYETHCS, MICTUTh 1HIIY KOMOIHAIiO
yacToT. Tak moBTOproeTbess Oarato pasiB. [lo MacuBy JaHUX 3aCTOCOBYETHCS NEPETBOPEHHS
®yp’e, 1 BUBHAYAIOTHCS TIOBXKUHU XBUJIb, Ha SIKMX Bi10YBAa€THCS MOTIMHAHHS CBITJIa PEYOBHHOIO.

3MiHa CHEKTPAIBHOTO CKJIaay My4yka 3AIMCHIOEThCA 1HTEepdepomeTpoM MaiikenbcoHa, Ha
SKMI MOTpAIJIse CBITIO BiJ] IIMPOKOCMYTOBOIO JyKepesa. 3MIIYIOUn PyXoMe I3epKajlo Ha EBHY
BiACTaHb, MH 3MIHIOEMO JOBKHMHU XBWIb, SKI IJCHIIOIOTHCA YH TaciIThCI BHACIIIOK
iHTepdepenuii (puc.3).

Takuii MeTox Mae HHU3KY IepeBar mepel] CIeKTPOMETPOM 3 MOHOXpomaTtopoM. [lo-mepie,
MiJBUILEHHS CIIBBIHOIIEHHS CHUTHAJ-IIYM 4Yepe3 Te, L0 IHTEHCHBHICTh XBHJb YCIX JOBXHH
BUMIpPIOEThCS oiHOUacHO. [lo-npyre, anepTypa, sika oOMexye 301KHICTh KOJIIMOBAaHOTO ITPOMEHS
y @yp’e —cmekTpoMeTpi, Mporyckae Oigbllle CBiTIa, HDK BXiAHa 1 BHXiJHA UIUIMHU
MoHoxpomaTtopa. Lle Tex mokpaiye criBBiHOMEHHS cuTrHAN-IyM. [lo-TpeTe, 3pocTae TOUHICTh
BU3HAYEHHS JOBXHHM XBWJI, OCKUIbKM INKaja JOBXWH XBWJb KaJiOpyeThCS JIa3epHUM
MIPOMEHEM, a He 3aJIeKUTh BiJl MEXaHIYHOTO PyXy MU paKUIHHUX IPATOK.
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Puc.3 Intepdeporpama 3 [4-criekrpockomieto (FTIR). LlenTpanbuuii mik nepedyBae B
HOJIOXKEHHI «HYJIbOBA PI3HUIIL XOIy», 1€ MaKCUMaJIbHA KUIbKICTh CBITJIa IPOXOHUTH Yepe3
iHTephepomerp 10 aerekropa [3].

Came BHMIpIOBAaHHS TpHBAa€ KiTbKa XBHWIMH, CTUIBKH X — 0OpoOKa pe3ynbTariB i
JOCITIIPKEHHS CKIIaay caxapuiB. binbine yacy iHKOIM NOTpedye NpUTOTYBaHHS BOJHHUX BUTSDKOK
nesikux ppykriB. Takum unHOM, MeTOIOM iH(padepBoHOI Dyp’e —CHEKTPOCKOITIi MOKHA TOYHO 1
OTEepaTUBHO BU3HAYUTH BMICT caxapuiiB y (pyKTax 3 MeToo iH(OpMYyBaHHS CIIOXKHMBAuiB y
TOPTOBEJILHUX MEpexkax.

Cnucok nimepamypu
1. Charrez, Bérénice & Hebbard, Lionel. (2015). The role of fructose in metabolism and cancer. Hormone molecular
biology and clinical investigation. 10.1515/hmbci-2015-0009.

2. NIST Chemistry WebBook
URL :https://webbook.nist.gov/cgi/inchi?Spec=C2280446&Index=1&Type=IR&L arge=on&SVG=0n
3. FTIR-interferogram.svg URL :https://commons.wikimedia.org/wiki/File:FTIR-interferogram.svg

52


https://webbook.nist.gov/cgi/inchi?Spec=C2280446&Index=1&Type=IR&Large=on&SVG=on
https://commons.wikimedia.org/wiki/File:FTIR-interferogram.svg

