AHOTAIIA

Iluxoea O.B. bionoriuni MiAX0AH A0 OLIHKU CKJIaJy OpraHIYHUX PEUYOBUH B IPYHTaX Ta
apXeoJIOTIYHMX apTedakTax 3 MICIbh apXeoJIOTIYHUX po3KomokK. — Kaamidikaliina
HayKOBa Mpalls Ha MpaBaxX PyKOIHUCY.

Juceprairist Ha 3100yTTsI HAYKOBOTO CTyHeHs JokTopa ¢inocodii 3a cnemianpHicTio 091
— Bionorisa Ta 610ximisg. — HDKMHCHKHI nep)kaBHUM yHIBepcuTeT iMeH1 Mukosu ["orons,
Hixun, 2023.

[Tpobnema gociipKeHHS TPYHTIB Ha ChOTOJTHI € HAJ3BUYAMHO aKTyaIbHOO JIsl 6araTbox
rajiy3eii HapoJHOro rocmojapcTBa. [IpOAYyKTHUBHICTH TIPYHTY 3aJIeKUTh BiJI HHU3KH
3MIHHHUX (PaKTOpPiB, 30KpeMa, TeMIepaTyp, CKiIaay, METOIIB 0OpOOKH Ta POJIFOYOCTI, sIKa,
B CBOIO 4YEpry, BU3HAUAETHCA BMICTOM HEOPraHIYHMX Ta OPraHIYHUX KOMIIOHEHTIB.
Haii0inpm npoAyKTUBHUMU BBaXXKAIOThCA TIPYHTH 13 BEJIUKOIO KUIBKICTIO OPTraHIgyHOI
PEYOBHHM Ta ONTUMAJIBLHUM BMICTOM MIHEPATbHUX PeYOBHH. OpraHiuHi PEYOBHHHU Yy
IPYHTI MOXYTh OyTH POCIMHHOTO, TBapUHHOrO, MIKpPOOpPraHi3MeHHOro abo
AHTPOIIOTCHHOTO TOXOKeHHs. JIJIsi BH3HAYCHHS XIMIYHOTO CKJIaay TPYHTIB YacTo
BUKOPHUCTOBYIOTh PI3HOMAHITHI XiMIYHI METOJU, MPOTE BOHU MAIOTh PsJl HEIOIKIB,
30KpeMa, MoTpeOyTh PYHHYBaHHS 3pa3ka, BUKOPUCTAHHS 3HAYHOI KIJIbKOCTI PEaKTHUBIB
Ta, SK HACHINOK, [alTh pe3yapTaT 3a OKPEeMHMH TMOKa3HMKamu. Ha cporomHi
NEPCIEKTUBHUMH METO[aMU JIOCIIPKEHHS CKIIay TPYHTY € 010(i31U4HI METOIH, 30KpeMa
MeTron  i1HdpadepBoHOI  cmekTpockomii.  Ileit  Metrom €  9YyTiIMBUM @ Ta
0araro()yHKI10HAJbHUM, 1 JO3BOJISIE 1IEHTU(]DIKYBATHU SIK MIHEPAJIbHUM, TaK 1 OpPraHIuHHMA
CKJIaJ] TPYHTY.

Ha cporomni Haa3BHYaHO aKTyalbHOIO IMPOOJIeMOr0 010J0rii, €KOJorii, MeIUINHHY,
CLTBCBKOTO TOCTIOAApCTBA € 3a0pyaHEHHS TIPYHTIB BaXXKUMH METajlaMH, a TaKOoX
HaJAMIpHUI BMICT B HBOMY OKpeMux enemeHTiB. Hampuknaa, ¢gocdop € onnum i3
HaWBAXKJIUBIIINX MaKpPOCJIIEMEHTIB, SIKUA BXOJWTH JI0 CKJIaay HYKJICTHOBUX KHCIIOT,
docdomimniiiB TOIIO, Ta € HEOOXITHUM JJI1 HOPMAIbHOT KUTTEIISIIBHOCTI SIK POCITMHHUX,
TaK 1 TBAPUHHUX OpraHi3MiB Ta JroauHu. [IpoTe HagMipHa KUTbKICTh hocdopy B IpyHTI Ta
BOJI1, SIKa MOKe OyTH HACITIIKOM SIK HEpaIllOHAIBHOTO BEJIEHHS ClJIbCHKOTO TOCIIOIapCTBA,

TakK 1 BINCLKOBUX J[1M, MO’KE€ MAaTH HETAaTUBHI HACIIIAKHU JIJIS
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KUBUX OPraHi3MiB, 30KpeMa, CIPUATH PO3BUTKY MATOJOTIUYHUX CTaHIB y JtoauHu. Ha
BIIMIHY BiJl TPaJAMIIIHHUX KOJOPUMETPUYHUX METOJIIB, aHaji3 BMICTY docdopy 3a
JOTIOMOT010 1H(paYEPBOHOI CIIEKTPOCKOITIT 3a0e3Medye MBUIKUMN 1 TOUHUMN pe3ysIbTar.
Meron iH(QpaYepBOHOI  CIIEKTPOCKOIi  3aCTOCOBYETBCS B JIOCIIIKEHI
010J10T1YHUX 3pa3KiB (KPOB, TKAHUHH, MO3AKIITHHHI BE3UKYJIH TOIO). 3aBISKH
TOYHOMY BH3HAUCHHIO MOJICKYJIIPHUX KOH(OpMAaIii, TUIIB 3B’ A3KiB, QyHKI[IOHATbHUXTPYT
1 MDKMOJICKYJISIDHUX B3a€EMOJIN, 3 SKUX CKJIQJA€ThCS 3pa3ok, iHGpadepBOHA
CIIEKTPOCKOTIIsl BUSBIIAE 010XIMIUHI KOMITIOHEHTH, BKJIIOUAIOYH HYKJIETHOBI KHCIIOTH,
O1JIKH, JIIMIAH Ta BYTJIEBOM B O10JI0TTYHUX MaTepianax. [HppayepBoHa CIIEKTPOCKOMIS
CTBOPIOE XapaKTEPHUMN CHEKTPaJIbHUM BIIOUTOK MIKIB MOTJIMHAHHS JJIsI PI3HUX
napaMeTpiB T€HOMY, JIMIJI0OMY, IPOTEOMY Ta METa00JIOMY B JIOCIKYBAHOMY 3pa3Ky,
OCKLUIBKH KOYKHA MOJIEKYJIa Ma€ OKPEMHI CIIEKTP, II0 3aJICKUTh BiJ] JOBXUHU XBHJI1 TA
KUIBKOCTI 1H(payepBOHOTO BUIPOMIHIOBaHHS, 110 MOTJIMHAETHCS. bioxiMiuHi
Moaudikarii cnenudiyHl Ipu pi3HUX CTaHaX OPraHi3My 1 BUPa)XalOTh BaXKJIMBI
J1arHOCTUYHI J1aHl JJI CTaHy 310POB’ sl KOKHOI JIFOIMHH.
Takox OIHMM 13 HaAWIMEPCHEKTUBHIMIMX Ha CHOTOJHI HAIMPSMKIB JOCHIJKEHb €
JOCIIKEHHS TPYHTY 3 MiCI[b apX€OJIOTIYHMX PO3KOMOK. IpyHTH € MaTepiaioMm, sSKHi
0e31ocepeIHbO KOHTAKTYBAB 13 KYJbTYPHHUM IIAPOM 1 MICTUTD 3aJTHIIKH KUTTEAISUTBHOCTI
moaunu. Tak, 010(pI3UYHUMHU METOJIaMU MO>KHA JTOCIIJKYBAaTH HAsIBHICTb OPTraHIYHUX
pEUITOK y TIPyHTaX Ta BHU3HA4YaTH MICU IOXOBaHb, 1ACHTU(MIKYBATH PEIITKH 1XKI,
roCroapChKOl MISUIBHOCTI JIFOAWHH, MICIIb MPOMHCIOBOTO 3HaueHHA. KpiM TpyHTIB
METO/IOM 1H(PPayepBOHOI CIIEKTPOCKOIIi MOXHA JOCTII)KYBAaTH PI3HOMaHITHI apTe(dakTH,
B TOMY YHCJi O10JOTIYHOTO TMOXOJKEHHs. JIJIsl JOCHIIKEHHS SIKICHOTO 1 KUIbKICHOTO
CKJaay UIHHUX apTedakTiB HEOOXITHO BUKOPHUCTOBYBATH JOCTaTHbO YYTJIMBI, aje
HEpYWHIBHI METOJIA aHaJ3y, KM € iH(ppadepBoHa CrieKTpocKois. OcoOIMBICTIO IHOTO
METOIY € MOXJIMBICTh 3aCTOCYBAaHHS CYMIKHUX MPWIAMIIB Ui YHUKHEHHS PyWHYBaHHS Ta
BHCOKA YYTJIMBICTh BUMIPIOBAaHb, SIKA JO3BOJISE€ BHUSBIISATH HaJAMalll KUIBKOCTI OpraHIgHOL
PEYOBUHHU.
OxpiM BHU3HAYEHHS CKJIaay IPYHTY, IO JIO3BOJISIE BU3HAUWUTU TEPUTOpIaIbHI MeEXI
MOCEJICHb, MICI PO3TAIlyBaHHS PEMICHUYUX OO0 €KTIB, MOXOBaHb Ta TOCIOJAPYHUX

00’€ekTiB, 010()i3UYHI METOIU IOCTIHKEHb JTO3BOJIAIOTh JOCTIKYBaTH
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Taki 00’€KTU O10JIOTIYHOTO TOXO/PKEHHA, SK OYPIUTHH 1 JEPEeBHHY, IO JO3BOJISE
BCTAHOBUTU MICLIE TIOXO/DKCHHS CHPOBUHU. DBypIITUH $K OpraHiuyHy peuyoOBUHY
OPUPOAHBOTO TIOXO/KEHHSI MOXKHA JIOCHIKYBAaTH 1 IHIIMMH METOJAaMH, 30KpeMa
xpoMmarorpadiero, Mac-criektpomerpieto. [Ipore 1mi MeToau moTpeOyroTh PyHHYBaHHS
3pa3ka abo WOTro YaCTUHH, 1110 € HEMMPUUHATHUM JIS IIHHUX apXeoJIOTTYHUX apTedaKTiB.
BaxxnuBuM TpakTUYHUM  3aCTOCYBaHHSAM O10(I3MYHUX METOJIB JIOCTIIKEHHS €
KOHcepBallis apredakTiB 61070T14HOTO NoxoKeHHs. [IpoTe, cimif BIAMITHUTH, HIOMETO.
1H(padepBOHOI CIIEKTPOCKOIIIT 10 ChOTO/IHI HE Ma€ MIMPOKOTO PO3MOBCIOKEHHS B YKpaiHi.
KoHcepBaiist 1epeBUHM — 1i¢ HaNpsMOK, SIKUH MOTpedye MONEpeIHbOro AOCITIIKEHHS
CTPYKTYpH JICPEBUHU Ta OI[IHKM CTYMEHIO 1i Jerpajaailii, TOMy IO BiJ IIbOTO 3aJCXKUTh
BUOIp METOJIB 30EpeKeHHsI IbOoro Mmatepiany. Takum yuHOM, came iH(ppadepBOHA
CHEKTPOCKOMisl € 3pYyYHUM Ta TOYHHM IHCTPYMEHTOM /Jisi BHU3HAUEHHS CTYICHIO
Jerpaganii IepeBUHH 1 M00pY ONTUMAIBHOTO PEKUMY i1 30€peKEHHS.

OT1xe, 610(13UUHI METOAM JOCIIIKEHHS, 30KpeMa, iHppadepBoHa criekTpockomnis 3 Dyp’e
nepetBopeHHsM (FTIR), € mepcrieKTHBHUM METOAOMIOCIIKCHHS HaIMATUX KITBKOCTEH
OpraHIYHUX PEYOBUH Ta HEPYWHIBHUM METOJOM aHaJi3y O10JIOTIYHHUX Ta APXEOJOTTYHUX
3pa3KiB, TOMY TaKOK MOKE€ 3aCTOCOBYBATHCHIISl JOCIHIKEHHS IPYHTIB 1 apTeakTiB 3
MICIIb aPXEO0JOTTYHHUX PO3KOIIOK.

TakuM YHWHOM, aKTyaJdbHICTh JAHOiI POOOTH TMOJSATAaE€ B 3aCTOCYBaHHI O10JIOTTYHUX
MiIX0/iB, a caMe 010(I3UYHOr0 METOay 1H(GpPaYepBOHOI CHEKTPOCKOIIi, MJIs OI[IHKU
BMICTY OPraHIYHHX PEYOBHH B IPYHTAX Ta apXeoJIOTIYHHX apTedakTax O010JIOTTYHOTO
MOXO/IKEHHS.

3B’A30K po0OTH 3 HAYKOBUMHM NPOrpaMaMu, IJaHaAMHU, TeMamu. [{ociixeHHs O0yino
BUKOHAHE B paMKaX KOMIUIEKCHOI HayKOBO-AOCHIAHOI TeMHu Kadeapu OioJorii
HixuHchkoro nep:kaBHOTO yHiBepcuTeTy iMeHi Mukomnu ['oross

«Metoau 610JI0TIYHUX JOCTIHKEHh B CYMDKHHUX JTUCHUIIIIHAXY (pEECTpalliiHuil HOMEp
0121U108190).

O00’exT gociiTKeHHs] — O10JIOTTYHI TIIXOAU JI0 OIIHKH CKJIaJy OpPraHIYHUX PEYOBHUH B

IpyHTax Ta apredaxrax 610JOTIYHOTO MOXOHKEHHS 3 MICI[h APXEOJOTITYHUX PO3KOTIOK.
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IIpenmer mociigxeHHs — CKJIaJ OPraHIYHUX PEUYOBUH OI0JOTTYHOTO IMOXOKEHHS B
IpyHTax, OypIITHHI, IEPEBUHI, Ta HA KEPAMIIIi.
Meta pocjigzkeHHsl — OOTPYHTYBAaTH BHUKOPUCTAHHS O10JIOTIYHUX ITIJIXOMIB J0OIIHKH
CKJIaJly OpraHiYHMX PEYOBHMH B TPYHTaX Ta apXeoJOTIYHMX apredakTax 3 MiICIb
apXeoJIOTTYHUX PO3KOMOK.
Jl1a focsArHeHHs] MeTH OyJI0 MOCTABJICHO TaKi 3aBJaHHS
1. mocmiauTé HassBHICTH OPTaHIYHUX KOMIIOHEHTIB B IPYHTaX 3 MICLIb apXEOJIOTTYHUX
PO3KOMOK Ta 1IeHTU(]IKYBATH iX;
2. TIPOBECTH €JIEMEHTHHUM aHai3 TPYHTIB 3 MICIIb apXEOJIOTIYHUX PO3KOMOK;
3. JIOCHIIUTU CKJIAJ] OPTaHIYHUX PEYOBUH B OYPIUTHHI 3 MICIb apXEOJIOTTYHHX
PO3KOMNOK Ta BU3HAYUTH MOT0 NOXOKEHHS;
4. NOCHIAWTH CKJIaJ OPTaHIYHUX PEUOBUH Y JEPEBHUHI 3 MICIh apXEOJIOTTYHHX
PO3KOIOK, BU3HAYUTH MTOPOY AEPEBUHU Ta OLIHUTU CTYMIHb 11 IeTrpaallii;
5. JIOCHIIUTU CKJIAJl OPraHIYHUX PEYOBUH 3 KEPaMIKH 3 MICHb apX€OJOTTYHUX
PO3KOIIOK.
MeToau 1ocaigeHHsI: TECOPETUYHI (aHAJII3 Ta CHCTEMAaTH3aIlis JTITepaTypHUX, HAYKOBHX,
METOAUYHUX Ta IHIIHMX JKEPEIT 3 TOCIIKYBaHO1 TeMu ), 610(pi3uuH1 MeToau(1HppadepBoHa
CHEKTPOCKOMIis 3 mepeTBOpeHHIM Dyp’€), eNeMEeHTHUI aHali3, Mikpockonis, pH-merpis,
METOJIM MaTEMATUIHOT OOPOOKH Pe3yIbTaTIB JOCIIIKEHHS.
HaykoBa HoBHM3HAa ojJep:kaHux pe3yabTariB. Ha OCHOBI eKkcrepMMeHTaIbHUX
JOCIIKEHb Ta aHai3y OTPUMAHUX PEe3yJbTaTiB MPOJEMOHCTPOBaHA €(PEKTHUBHICTH Ta
PE3yNbTATUBHICTh 3aCTOCYBaHHS O010(I3MYHMX METOMAIB AocipkeHHs, 30kpema FTIR
CHEKTPOCKOMIi MOPYIIEHOTO MOBHOTO BHYTPIIIHBOTO BIAOUTTS JJIs1 TOCIIIJIKEHHS IPYHTIB,
aptedakTiB 0610JOTIYHOTO MOXOPKCHHS (IEPEBUHU Ta OYPIITHHY), a TAKOXK KEpaMiKH 3
MICLIb apXEO0JIOTIYHUX PO3KOIIOK.
Bnepuie B Ykpaini 3aCTOCOBaHO IUTICHUN O10JOTIYHUEN MIAXIA U1 JOCHIKEHHS TPYHTIB,
JIEPEBUHU Ta OYPIITHHY 3 MICIIh apXEOJOTIYHUX PO3KOTOK, SIKAW TIOJISATAE Y 3aCTOCYBaHHI
FTIR cnexktpockorii 3 pi3HUMHU MiAXOAaMHU 0 MaTeMaTH4YHOI OOpOOKH CHEKTPIB, IO
MIATBEPHKEHO IUIAXOM IIPOBEJIEHHS €IEMEHTHOIO aHai3Yy.
Bnepme B Vkpaini 3acrocoBano Oiodizuunuit meron FTIR cmexkrpockomio as

JOCIIJKEHHS! KPUCTATIYHOI CTPYKTYPH LEIIOJI03U Y CKIIaJll JEPEBUHU, a TaKOX ISt
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OLIIHKM CTymeHs ii aerpaaaunii, o HEOOX1IHO JJIsi OOpaHHS ONTHMAJIBHOIO METOMY ii
KOHCEpPBYBaHHsI 3aaJisi 30epekeHHS apXeoJIOrYHUX apTedakTiB, I10 CTaHOBJATH
KYJIbTYPHY CIIAAIIUHY Y KpaiHH.

Brnepmie nocnmimkeHO CKIaj apXeoJOTIYHOro OypHITHHY, IO MOXe OyTH MOYaTKOM
CTBOPEHHS  KaTajory OlOXIMIYHUX MapKepiB  yKPaiHCBKOrO  OypIITHHY, SK
apXeoJIOTTYHOT0, TaK 1 Cy4acHOTO.

IlpakTuyHe 3HAYEHHS OTPUMAHMX Pe3yJabTaTiB AocaimxkenHs. OTpuMaHi B JaHIi
poOOTI pe3yabTaTH MAIOTh BAXKIIMBE MPAKTUYHE 3HAUCHHS y Taly3sX 010510r1i, 610(i3uKH,
apxeoJiorii Ta cdepi pecTaBpallli Ta KOHCEpBaIlli 1CTOPUYHOI craamuau. Bpesynbrari
poboTH cPOpMOBAHO TEOPETUUHY Ta MPAKTUYHY Oa3y IJig 3aCTOCYBaHHS O10(13MUHUX
METOIB JOCHIDKeHHs, 30kpema, FTIR cmekrpockomii mopymieHoOro MOBHOTO
BHYTPIIIHBOTO BIIOUTTS, Y JOCHIKEHHI CKJIaQy I'PYHTIB, IO BaXKJIMBO JUJISl OLIHKHU iX
CTaHy, 30KpeMa, pOJIOYOCTI Ta 3a0pyJHEHHsS, a TaKoX TP apPXCOJOTTUHUX
JOCIIIKEHHSIX.

OTpumaHni pe3yJbTaTH € IEPEYMOBOIO JIJIsl CTBOPEHHS KaTaJIOTy YKPaiHChKUX OYPIITHHIB
32 03HAKOIO iXHBOT'O 010XIMIYHOTO CKJIAMIY.

Pesynbrati 1100 BU3HAYEHHA OIOXIMIYHOIO CKJIaQy Ta CTYNEHI0 Jerpajanii
apXeoJIOTIYHOI JIEPEeBUHU BIIPOBAKEHI Yy AisuibHICT, KoMyHanbHOTO 3akiany «lleHTp
KOHCepBallii mpeameTiB apxeosorii» (KuiBcbka MichKa JepkaBHa aamiHicTpartist, M. KuiB)
MpU po3poOIll METOIUKHU KOHCEPBALIll IEPEBUHM 13 3aCTOCYBAHHSM TMOTIETUIICHTIIIKOIIO,
10 MATBEPKEHO BIAMOBIIHUM AKTOM PO BIPOBAXKICHHS.

OtpuMani pe3ysibTaTi BIPOBA/KEHI B HABUAJILHUI MPOIIEC NPU BUKIAJAHH] JTUCIMIUIIH
(axoBoi MArOTOBKM 3400yBaviB OCBITHIX cTyreHiB bakanaBp 1 Marictp HixuHChKOTO
JIEp’KaBHOTO YHIBEepCHUTETYy iMeHI Mukomu ['oross, 1Mo miaTBEpKY€ETHCS BiIMOBITHOIO
JIOB1AKOIO PO BIPOBAKEHHS.

Ocobuctuii BHecok 3100yBaua. J[ucepraiiiina po0oTa € CaMOCTIHOIO 3aBEPIICHOIO
HAyKOBOIO IIpallero, Ui BUKOHAHHS SIKOI 3100yBaykoio OyJio MpoaHaIi30BaHO Ta
CUCTEMAaTU30BAHO JIaH1 3 BIJIMOBITHUX HAYKOBUX JiKepen. Pa3oM 13HayKOBOIO KEPIBHUIICIO
Oyno chopmMynpOBaHO METy, 3aBIAaHHS Ta IUIAH JOCIHIKEHHS, Y3TO/PKEHO METOIH 1
METOJAVKHU MPOBEJICHHS TOCTIHKeHHs. 3100yBauYKOK CaMOCTIHHO3AIMCHEHO 301p 3pa3KiB

U aHalli3y, €Tany MpoOOMiATOTOBKH, CIEKTPOCKOMIYHOTO
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TOCTIKEHHST Ta I1HTEpHpeTanii pe3yibTaTiB, HAMMCAHO YCI PO3IUIM JHUCEPTAIiiHOT
poGotu. Pa3oM 13 HayKOBOIO KEpIBHMIICIO TIPOBEJIEHO Y3arajJbHEHHS OCHOBHUX
pe3ynbTaTiB, 00rOBOPEHO BUCHOBKH.

Anpobanis pe3yabratiB aucepraunii. OCHOBHI TEOPETHUYHI Ta MPAKTUYHI PE3yJIbTaTH
JOCTIKEHHS anpoOOBaHO HA HAYKOBO-TIPAKTUYHHUX KOH(EpEHITIsAX:

midicnapoonux: V11 MixxHapojHa 3a04Ha HAyKOBO-TIPaKTHYHA KOH(EpeHIIis
«AKTyanpHi uTaHHs OionorivHoi Hayku» (Hixkun, 2021);

sceykpaincokux: V, VI Beeykpaincbka koH(EpeHIist MOToaAuX BYeHUX ,,CydacHi mpooieMu
npupogHuunx 1 TouHux Hayk® (Hikwun, 2020, 2021), II BceykpaiHChKi HayKOBO-
NpaKTUYHI YnTaHHs am’sti npodecopa I.I. I'opaienka (Hixxun, 2022).

Iyouaikauii. Pe3ynbratl 10CTi)KEHHB BUCBITIICHO Y HAYKOBUX MpallsX, 3 IKUX: 1 cTarTs y
(dhaxoBOMY HayKOBOMY BHUJaHHI YKpainu, 1 onHoociOHa MoHorpadis, 1 oaHOOCIOHMI
PO3/11 B KOJIEKTUBHIM MOHOTpadii, 1 ctaTTs y HepaxoBoMy HAyKOBOMYBHIaHHI YKpaiHU
Ta 4 Te3u NOMOBiACH y 301pHUKAX MaTepialiB HAYKOBUX MIKHAPOJHUX 1 BCEYKPATHCHKUX
KOH(epeHIi.

KiarouoBi cioBa: 1pyHTH, CTpyKTypa TpyHTY, Kiacudikaiis, Ol0Opi3HOMAHITTS Ta
30epeXeHHs] TPYHTIB, SKICTh TPYHTIB, OpraHiyHl PEYOBHHH, OIONOrIYHI METOJH,
CIIEKTPOCKOMIYHI METO/aM, OI10JIOT1YHI PEIITKH, eIeMEHTHUM aHami3, ¢ocdop, Kaii,

KaJblliid, HATPii, KOHIIEHTpaIliiHU dakTop, iHPppauepBoHa criekTpockoris, FTIR.



ABSTRACT
Pykhova O.V. Biological approaches to the assessment of the composition of organic
substances in soils and archaeological artifacts from archaeological sites.
- Qualifying scientific work on the rights of the manuscript.
Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 091 —
Biology and biochemistry. — Nizhyn Mykola Gogol State University, Nizhyn, 2023.
Today, the problem of soil research is extremely relevant for many branches of the national
economy. Soil productivity depends on a number of variable factors, in particular,
temperature, composition, processing methods and fertility, which, in turn,is determined
by the content of inorganic and organic components. Soils with a large amount of organic
matter and an optimal content of mineral substances are consideredthe most productive.
Organic substances in the soil can be of plant, animal, microorganism or anthropogenic
origin. Various chemical methods are often used to determine the chemical composition
of soils, but they have a number of disadvantages,in particular, they require the destruction
of the sample, the use of a significant numberof reagents and, as a result, give results based
on individual indicators. Today, biophysical methods, particularly infrared spectroscopy,
are promising methods of soil composition research. This method is sensitive and
multifunctional and allows identification of the soil's mineral and organic composition.
Today, soil contamination with heavy metals, as well as excessive content of certain
elements in it, is an extremely urgent problem in biology, ecology, medicine, and
agriculture. For example, phosphorus is one of the most important macroelements,which is
part of nucleic acids, phospholipids, etc., and is necessary for the normal lifeof both plant
and animal organisms and humans. However, an excessive amount of phosphorus in the
soil and water, which can be a consequence of both irrational farming and military actions,
can have negative consequences for living organisms, in particular, contribute to the
development of pathological conditions in humans. Unlike traditional colorimetric
methods, the analysis of phosphorus content using infrared spectroscopy provides a quick

and accurate result.
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The method of infrared spectroscopy is used in the study of biological samples (blood,
tissues, extracellular vesicles, etc.). By precisely determining the molecular
conformations, bond types, functional groups, and intermolecular interactions that, make
up a sample, infrared spectroscopy detects biochemical components including nucleic
acids, proteins, lipids, and carbohydrates in biological materials. Infrared spectroscopy
creates a characteristic spectral imprint of absorption peaks for various parameters of the
genome, lipidome, proteome, and metabolome in the sample being studied, since each
molecule has a separate spectrum that depends on the wavelength and amount of infrared
radiation absorbed. Biochemical modifications are specific fordifferent states of the body
and express important diagnostic data for the state of healthof each person.

Also, one of the most promising directions of research today is the study of soilfrom
archaeological excavation sites. Soils are material that has been in direct contactwith the
cultural layer and contains the remains of human activity. Yes, biophysical methods can
be used to investigate the presence of organic remains in the soil and determine burial
sites, and identify remains of food, human economic activity, and places of industrial
importance. In addition to soils, infrared spectroscopy can be usedto study various
artifacts, including those of biological origin. To study the qualitativeand quantitative
composition of valuable artifacts, it is necessary to use sufficiently sensitive, but non-
destructive methods of analysis, which is infrared spectroscopy. A feature of this method
is the possibility of using adjacent devices to avoid destruction and high sensitivity of
measurements, which allows detecting extremely small amounts of organic matter.

In addition to determining the composition of the soil, which allows you to determine the
territorial boundaries of settlements, the location of craft objects, burials,and economic
objects, biophysical research methods allow you to study objects of biological origin, such
as amber and wood, which allows you to establish the place of origin of raw materials.
Amber as an organic substance of natural origin can be studied by other methods, in
particular, chromatography, mass spectrometry. However, these methods require
destruction of the sample or part of it, which is unacceptable for valuable archaeological

artifacts.
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An important practical application of biophysical research methods is the conservation of
artifacts of biological origin. However, it should be noted that the method of infrared
spectroscopy is still not widely used in Ukraine. Preservation of wood is a direction that
requires a preliminary study of the structure of wood and an assessment of the degree of
its degradation, because the choice of methods of preservation of this material depends on
this. Thus, it is infrared spectroscopy that is aconvenient and accurate tool for determining
the degree of wood degradation and selecting the optimal mode of its preservation.
Therefore, biophysical research methods, in particular, Fourier transform infrared
spectroscopy (FTIR), are a promising method for researching ultra-small amounts of
organic substances and a non-destructive method of analysis of biological and
archaeological samples, so it can also be used for the study of soils and artifacts from
archaeological excavation sites.
Thus, the relevance of this work lies in the application of biological approaches,namely the
biophysical method of infrared spectroscopy, to assess the content of organic substances
in soils and archaeological artifacts of biological origin.
Connection of work with scientific programs, plans, and topics. The study was carried
out within the framework of the comprehensive research topic of the Department of
Biology of Mykola Gogol Nizhyn State University "Methods of biological research in
related disciplines™ (registration number 0121U108190).
The object of research is biological approaches to the assessment of the composition of
organic substances in soils and artifacts of biological origin from archaeological
excavation sites.
The subject of research is the composition of organic substances of biologicalorigin in
soils, amber, wood, and ceramics.
The purpose of the study is to substantiate the use of biological approaches tothe
assessment of the composition of organic substances in soils and archaeological artifacts
from archaeological excavation sites.
To achieve the goal, the following tasks were set:

1. to investigate the presence of organic components in soils from archaeological

excavation sites and to identify them;
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2. to conduct an elemental analysis of soils from archaeological excavation sites;

3. to investigate the composition of organic substances in amber from
archaeological sites and determine its origin;

4. to investigate the composition of organic substances in wood from
archaeological sites, to determine the type of wood and to assess the degree of its
degradation;

5. to investigate the composition of organic substances from ceramics from
archaeological sites.

Research methods: theoretical (analysis and systematization of literary, scientific,
methodical and other sources on the research topic), biophysical methods (infrared
spectroscopy with Fourier transform), elemental analysis, microscopy, pH- metry,
methods of mathematical processing of research results.

Scientific novelty of the obtained results. On the basis of experimental studiesand
analysis of the obtained results, the effectiveness and efficiency of the application of
biophysical research methods, in particular FTIR spectroscopy of disturbed total internal
reflection for the study of soils, artifacts of biological origin (wood and amber), as well as
ceramics from archaeological excavation sites, have been demonstrated.

For the first time in Ukraine, a holistic biological approach was applied to the study of
soils, wood and amber from archaeological sites, which consists in the application of FTIR
spectroscopy with various approaches to mathematical processingof spectra, which was
confirmed by elemental analysis.

For the first time in Ukraine, the biophysical method of FTIR spectroscopy wasapplied to
study the crystalline structure of cellulose in the composition of wood, as well as to assess
the degree of its degradation, which is necessary for choosing the optimal method of its
conservation for the preservation of archaeological artifacts thatconstitute the cultural
heritage of Ukraine.

The composition of archaeological amber was investigated for the first time, which may
be the beginning of creating a catalog of biochemical markers of Ukrainianamber, both
archaeological and modern.

Practical significance of the obtained research results. The results obtained in this work

have important practical significance in the fields of biology, biophysics,
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archeology and the field of restoration and conservation of historical heritage. As a result
of the work, a theoretical and practical basis was formed for the application of biophysical
research methods, in particular, FTIR spectroscopy of disturbed total internal reflection,
in the study of the composition of soils, which is important for assessing their condition,
in particular, fertility and pollution, as well as in archaeological research.

The obtained results are a prerequisite for creating a catalog of Ukrainian ambers based on
their biochemical composition.

The results regarding the determination of the biochemical composition and thedegree of
degradation of archaeological wood are implemented in the activities of theMunicipal
Institution "Center for the Conservation of Archeological Objects” (Kyiv City State
Administration, Kyiv) during the development of wood conservation methods using
polyethylene glycol, which is confirmed by the relevant Implementation Act.

The obtained results are implemented in the educational process when teachingthe
disciplines of professional training of bachelor and master degrees of the Mykola Gogol
Nizhny State University, which is confirmed Dby the relevant Certificate of
implementation.

Personal contribution of the acquirer. The dissertation is an independently completed
scientific work, for the implementation of which data from relevant scientific sources were
analyzed and systematized. Together with the scientific director, the goal, task and plan of the
research were formulated, the methods and techniques ofthe research were agreed upon.
The collector independently carried out the collection of samples for analysis, stages of
sample preparation, spectroscopic research and interpretation of results, wrote all sections
of the dissertation p clothes Together with the scientific supervisor, the main results were
summarized, the conclusions were discussed.

Approbation of the results of the work. The main theoretical and practical results of the
research were tested at scientific and practical conferences:

international: VII International extramural scientific and practical conference "Actual

issues of biological science" (Nizhin, 2021);
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All-Ukrainian: V, VI All-Ukrainian conference of young scientists "Modern problemsof
natural and exact sciences™ (Nizhyn, 2020, 2021), 1l All-Ukrainian scientific and practical
readings in memory of Professor I.1. Hordienko (Nizhyn, 2022).

Publications. The results of the research are highlighted in scientific works, including: 1
article in a specialized scientific publication of Ukraine, 1 individual monograph, 1
individual chapter in a collective monograph, 1 article in a non-specialist scientific publication
of Ukraine and 4 abstracts of reports in collections of materials of scientific international
and all-Ukrainian conferences.

Key words: soils, soil structure, organic substances, soil classification, biodiversity and
conservation, soil quality, biological methods, spectroscopic methods,biological remains,
elemental analysis, phosphorus, potassium, calcium, sodium, concentration factor,

infrared spectroscopy, FTIR.
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