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Pedepar:
1. lllnukapyyk M.B. BioTexHoJI0Tis1 OTpMMaHHS 6iorasy i3 >kupoBMicHOI cupoBuHM. - KBasigikauiliHa HayKoBa mpargs
Ha IIpaBax pyKonucy. [luceprauis Ha 3106y TTs CTyIeHs fokTtopa ¢inocodii B ramysi 3Hanb 16 XiMmidHa Ta
6ioimkeHepis 3a cnewianbpHicTio 162 BioTexHosorii Ta 6ioiHKeHepis. — HallioHanpHUi TeXHIYHUI yHiBEpCUTET
Ykpainu «KuiBcbKuil 1oslitexHidyHui iHcTuTyT iMeHi Iropsa Cikopebkoro», Kuis, 2020. Ha cporogHi nignpueMcrsa
IIKiPsIHOI IPOMHUCJIOBOCTI € OGHUMU i3 HANOiJIbII BUCOKO3a0PYAHIOBAIbHUX Ta TOKCUYHUX BUPOOHUIITB 32 PaXyHOK
IIMPOKOTO CIIEKTPY BiIXOZiB rajysi: OpraHiqyHux (Mi3fpsi, >)KUpY, BOBHA, KPOB) Ta XiMiYHMX 3a0pYAHIOBAYiB (CIIOJIYKU
XpOMY, CyIbQYPY, XJTOPULH, KUCTIOTH, JIyTY, aHTUCEINTUKY). JI0 TENEPIilIHbOro 4acy BifOyBa€ThCS MOIIYK Ta

peastizallis TEXHOJIOTIN «eKOJIoTi3alii» MKipsSIHOro BUpOOHULTBA. TOMY aKTyalbHAM 3aBAAHHSIM IJ1s1 LIKiPSIHO]

IIPOMHUCJIOBOCTI € epepobKa JKMPOBUX BiIXOZiB 3 OTPMMAaHHS JKepeJsl eHeprii Ta oopusa. Takox He BUPIilIEHUM Ta

aKTyaJIbHUM JINIIAE€THCS IIMTAHHS OYMIIEHHS CTiYHOI BOIY, 110 MiCTUTh aHTU6I0THKU. B poboTi 06rpyHTOBaHO Ta



€KCIIePUMEHTAJIbHO A0BENEHO e(PEKTUBHICTh aHA€POOHOTO CIIOCOOY OUUIIEHHS BOAU 3 BUKOPUCTAHHIM
aJanToBaHOi 10 aHTUOIOTHKIB acoljialii MikpoopraHiamiB. MeToio pob6OTH € OOI'PyHTYBaHHSI Ta PO3PO6Ka
TEXHOJIOTIYHUX OCHOB 6iOTEXHOJIOT{YHUX pillleHb IEPEepOOKU XUPOBMICHUX BiiXO[IiB BUPOOHUIITBA WIKIpU y 6ioras.
JI7151 BOCSITHEHHS! IOCTaBJIEHOI METH HEeOOXiHO 6YyJI0 BUPIMINTY HACTYIIHI 33]1a4i: BCTAHOBUTU palliOHaJbHi
IapaMeTpu IIPoLecy aHaepoOHOro 30pOIKyBaHHS JXHUPOBMiCHUX BiIXOIiB MIKipSIHOTO BUPOOHUIITBA B
J1abopaTOPHUX YMOBAX; BUBHAYUTH pallioHaJIbHe CIIiBBiHOLIEHHS >XUPOBMiCHA CUPOBHHA : KOCYOCTpaT Ha Mpoliec
oJlep>kaHHs 6iorasy Ta BMiCT METaHy B HbOMY [J1s1 Pi3HUX TUIIiB KOCYOCTPATiB; IPOBECTU aiallTallilo aHaepOOHOI
acouianii MikpoopraHi3aMiB 0 aHTUGIOTHKIB Ta BCTAHOBUTH BUII METAHOT'€HIB, IKi BUKMBAIOTh 32 TAKMUX YMOB;
IOCTiINATH Mpolec OTpUMaHHS 6iorasy Ipy 3aCTOCYBaHHI ajaliToBaHOI 0 aHTUOIOTHKIB acolialii MikpoopraHismis;
BM3HAUUTY paljioOHa/IbHI KOHLEeHTpalii piakoi Ta TBeproi ¢ppakLiii nepepoKeHOro CyoCcTpary /1Jisl BHECEHHSI B IPYHT
IIPY BUPOLILYBaHHi C/T POCJIMH; pO3POOUTY TEXHOJIOTIYHY Ta alapaTypHy CXeMU [epepOoOKY SKUPOBMICHHUX BiIXOiB
BUPOOHUILITBA, SIKi OTPUMYIOTh B ITPOLEC] IIIATOTOBKY CUPOBUHMU 110 Iy6GJIEHHS; Ta PO3POOUTH peKOMeHallii oo
MO>XJIMBOCTI 3aCTOCYBaHHS TEXHOJIOTii OTprMaHHS 6iorasy 3 JKUPOBMICHOI CUPOBUHU Jj1s1 IEpEPOOKY HeLlyOs1eHUX
BigxomiB nianpuemcrsa. O6'€KTOM AOCIIIPKEHD € 610TEXHOJIOTiS OTPUMaHHS 6iorasy i3 )XMPOBMiCHMX BiIXOJiB
BUPOOHULITBA WIKipU. [IpeIMETOM OCIIZIKEHDb € TapaMeTPpU OJlep>kaHHs 6iorasdy npu KopepmeHTallii JKUpOBMiCHUX
BiIX0[iB BUPOOHULITBA WIKipu. MeTonu nociuimkeHHs: ¢isuko-ximiuni metonu (pH-meTpis, Touo); rpaBiMeTpuIHMI
METOJI; METO[, Ta30B0i xpomartorpadii; MeToau MosekyssipHoi 6iosorii (Buninenns JHK, ITJIP, cekBeHyBaHHS);
METOJH creKTpodoToMeTpii, 6ioiHpopmaliiiHi meTonu, meroau Teopii rpadis (MSExcel, AutoCAD). ¥ puceprarii
BIIEpILIE OJEPsKaHi TaKi HAYKOBI p€3yJIbTaTU: BCTAHOBJIEHO 3aJIEXXHICTh YTBOPEHHSI METAHY BiJl KOMIIOHEHTHOIO
CKJIaZly >KUPOBMIiCHUX BiJIXOJiB BUPOOHUIITBA LIKipY; BUBHAUEHO 3aJI€5KHICTh IIPOJYKyBaHHs 6iorasy Bif,
KOMIIOHEHTHOTO CKJIaJly KOCYyOCTPaTiB (IIOCJi[l, BiTXOAU KyKyPY[34, sI0JIyYHUI 5KOM) TPU Ko epMeHTalLii
SKUPOBMICHUX BifIXO[IiB; BIleplile BCTAaHOBJIEHO BUJI METAHOT€HIB, SKi IPUCYTHI B aHaepoOHiil acowjaliii, o
aJarToBaHa 10 BUCOKUX KOHLIEHTpaLiil HOpJIOKCalUHY i TeTPalUKIIiHy, MEeTOIoM cekBeHyBaHHs JJHK
MIKpOOPraHi3MiB, 1110 Ja€ MO>KJIMBICTb 30araueHHs1 Mikpo6HOi acoujanii My BUgamMu Jj1sl NifBULILEHHS BUXOLY
6iorasy Ta BMiCTy Me€TaHy B HbOMY; OOIPYHTOBaHO palliOHaJIbHI YMOBU NPOLIECY 30pOIKyBaHHSI >KUPOBMiCHOI
CHPOBYMHH 32 BUCOKHMX KOHIIEHTPALill coJeil Ta aHTUOIOTUKIB, IO J1a€ MOXKJINBICTb CTBOPEHHS TEXHOJIOTI]
repepoOKY SKUPOBMICHHUX BifIXO/IiB MIKiPSIHOI MPOMMCJIOBOCTI; ITOKa3aHa MOYKJIMBICTb BUKOPUCTAHHS TBEPIUX Ta
piaKux Binxo[iiB 30popKeHOi >)KMPOBMICHOI CHPOBUMHU $IK J,o6puBa. [IpakTUyHe 3HaUY€HHS AUCEPTaLiliHOi poboTU
[OJISITAa€ y BUPILIEHHI IPO6JIEMU YTUIIi3allil )KUPOBMICHUX BiIXO[IiB LIKiPSIHOrO BUPOOHMLTBA 3 OJlepKaHHSM Oiorasy.
BusHaueHO KoCyb6CTpaTH, SIKi MO>KHA BUKOPUCTOBYBATH Jj1s 3a0e31e4eHHs! IPoLiecy 30pOIKyBaHHS >KUPOBMiCHOI
CHPOBYMHH HITPOI'€HOM Ta MiKpoeJjieMeHTaMu [1J1s [ifBuIlleHHs Buxony 6iorasy. BcraHosseHi paljioHanbHi
TEXHOJIOTi4HI TapaMeTpy 30pOyKyBaHHS XMPOBMICHUX BiIXO[IiB NO3BOJIIIOTh OTPUMATH 6i0ra3 3 KOHLEHTpaLLi€lo
MeTaHy 110 72 %, 10 N03BOJIsE MiABUILUTY eHeproedeKTUBHICTh 3aBOAIB 3 BUPOOHUIITBA LIKipY, 3MEHIINTH
AHTPONOTeHHU BIJINB HA HABKOJIMIIHE CepeloBUlIe Ta 3HU3UTH COOiBapTiCTh NpoayKuii. Kito4osi cioBa: 6ioras,
METaH, aHaepoOHe 30pO/IKyBaHHsI, )KMPOBMICHI Bifxoau, KodpepMeHTallis, 10Cif, aHTUOIOTUKY, HOPJIOKCALVH,

TETPALMKJIIH, Oirecrar.

2. Shynkarchuk M. Biotechnology of biogas production from fatty raw materials. - Qualifying scientific work on the
rights of manuscript. Thesis for candidate of Doctor of Philosophy the degree in the specialty 162 Biotechnology
and Bioengineering. — National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Ministry
of Education and Science of Ukraine, Kyiv, 2020. Today, the leather industry is one of the most highly polluting and
toxic industries due to a wide range of industry waste: organic (mist, fats, wool, blood) and chemical contaminants
(chromium, sulfur, chloride, acids, alkalis, antiseptics). To date, there is a search and implementation of
technologies for "greening" leather production. Therefore, the urgent task for the leather industry is the
processing of fat waste from energy sources and fertilizers. Also, the issue of sewage treatment containing
antibiotics remains unresolved and urgent. The efficiency of anaerobic method of water purification using the
antibiotic-adapted association of microorganisms is substantiated and experimentally proved in the work. The
purpose of the work is to substantiate and develop the technological basis of biotechnological solutions for the
processing of fat-containing waste products of leather production into biogas. To achieve this goal it was



necessary to solve the following problems: to establish rational parameters of the process of anaerobic digestion of
fat-containing waste of leather production in laboratory conditions; to determine the rational ratio of fat-
containing raw materials: cosubstrate for the process of biogas production and the content of methane in it for
different types of cosubstrates; adapt the anaerobic association of microorganisms to antibiotics and identify the
types of methanogens that survive under such conditions; to investigate the process of biogas production with the
use of an antibiotic-adapted microorganism association; to determine rational concentrations of the liquid and
solid fraction of the degenerate substrate for introduction into the soil during cultivation of agricultural plants; to
develop technological and apparatus schemes for processing of fat-containing production wastes, which are
received in the process of preparation of raw materials for tanning; and to develop recommendations on the
feasibility of using biogas from fat-containing raw materials for processing of non-tanning waste of the enterprise.
The object of the research is biotechnology for the production of biogas from fat-containing waste from leather
production. The subject of research is the parameters of biogas production in the co-fermentation of fatty waste
production of leather. Research methods: physicochemical methods (pH-metry, etc.), gravimetric method, gas
chromatography, molecular biology methods (DNA isolation, PCR, sequencing), methods of spectrophotometry,
bioinformatic methods, methods of graph theory (MSExcel, AutoCAD). The following scientific results were
obtained for the first time in the dissertation: determined the dependence of methane formation on the
component composition of the fat-containing waste of leather production; determined the dependence of biogas
production on the component composition of cosubstrates (litter, corn waste, apple pulp) during the co-
fermentation of fatty waste; identified the types of methanogens present in the anaerobic association, adapted to
high concentrations of norfloxacin and tetracycline, by DNA sequencing of microorganisms, enabling the
enrichment of the microbial association with these species to increase biogas output and methane content;
substantiated the rational conditions of the process of fermentation of fatty raw materials at high concentrations
of salts and antibiotics, which makes it possible to create technology for the processing of fatty waste products of
the leather industry; shown the possibility of using solid and liquid waste of digested fatty raw materials as
fertilizer. The practical significance of dissertation is to solve the problem of utilization of fatty waste of leather
production with the biogas production. Cosubstrates that can be used to provide a process for the digestion of
fatty raw materials by nitrogen and trace elements to enhance biogas yield have been identified. Established
rational technological parameters of digestion of fat-containing waste allow obtaining biogas with a concentration
of methane up to 72%, which allows to increase the energy efficiency of tanneries, to reduce anthropogenic impact
on the environment and to reduce the cost of production. Keywords: biogas, methane, anaerobic digestion, fat-
containing waste, co-fermentation, litter, antibiotics, norfloxacin, tetracycline, digestat.
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