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Pedepar:

1. Mixpo6Hi exzonomnicaxapunu (EI1C) 3aBasku cBoimM Qi3sMKO-XiMiYHKMM BJIACTUBOCTSAM Ta QYHKI[IOHAIBHUM
XapaKTEePUCTUKAM BIIPOLOBX IECATUIIITh YCIIIIIHO BUKOPUCTOBYIOTLCS B PI3HOMAHITHUX Tayly34X [IPOMUCJIOBOCTI.
[1py 1pOMy CIIPaBXHBOIO KOMEPLIMHOIO YCIiXy AOCSITHYJIU JIUIIE JesKi 3 HAX (KCaHTaH, OeKCTPpaH, MyJyJaH Ta
iHIi), a nepeBakHa GiNbLICTb JAaHUX 6i0MOTiMEpiB IPOJOBXKYIOTh Iepe6yBaTU HA IIOYATKOBUX CTaisIX
dyHIaAMEeHTaNbHUX JOCiKeHb Ta CTAHOBJISATb BUKJIIOYHO HAayKOBUH iHTepec. ['0JI0BHUM YMHOM 1je TIOB'SI3aHO 3
iXHBOIO BUCOKOIO CO0iBapTICTIO Ta HU3bKOIO KOHLIEHTPALli€l0 LiTbOBOr0 NPOAYKTY. OueBUIHO, IO /1J151 BUPIIIeHHS
JaHUX TpobJieM HEOOXiIHO MPOBOJUTH MOMIYK AEMEBOI CUPOBUHU 711 OTPMMAaHH4 I0JlicaxapuiB Ta 3arajiom
37iMICHIOBAaTH KOMIUIEKCHY ONITMMI3allil0 yMOB KyJIbTUBYBaHHS. 3 JIiT€pAaTypPH BiOMO, 110 ONHUM 3 [IE€PCIEKTUBHUX
CII0COOiB MifIBUIIEHHS [TOKa3HUKIB CUHTE3Y MiKDOOHUX METa0OJIITIB SBJISIETHCSI BUKOPUCTAHHS CyMillli pOCTOBUX
cy6cTparis. lucepraliiHa po6oTa NpUCBsY€HA BCTAHOBJIEHHIO OCOOIMBOCTEN iHTeHCcupiKalii cuHTe3y
noJslicaxapuay etaroJsiany npu pocti mramy Acinetobacter sp. IMB B-7005 Ha cymimi padiHOBaHOI COHSIITHUKOBOI

ostii Ta C2-C6-cybcTparTiB (aueTar, eTaHoJ1, MeJsica), a TAaKOXK JOCIIKEHHIO MOXKJIMBOCTI 3aMiHK padiHOBaHOi oJ1ii y



3MilaHOMY CyOCTpaTi Ha BifipalpoBaHy. Y AucepTaniliHiii po6oTi Briepiie NpogeMOHCTPOBAHO MOSKJIMBICTh
IiABUILEHHS TIOKA3HUKIB CUHTE3Y eTarojaHy Ha CyMillli eHepreTUYHO HaJJIMIIKOBUX CyOCTPATiB. 3a MOJISIPHOTO
CIIiBBiJHOLIIEHHS KOHLIEHTpalliil eTaHoy Ta padiHoBaHoi onii y cymimi 1:0,056, MakcManibHO HAbJIMKEHOTO 10
TeOopeTUYHO po3paxosaHoro (1:0,076), KoHLeHTpawis nojyicaxapuny 6ysay 2,6-2,8 pasis BUILOIO IOPIBHSIHO 3 TaKOIO
Ha BiANOBIZHUX MOHOCYOCTpaTax. Y TOU e 4ac Ha OCHOBi TEOPETUYHUX PO3PAXYHKIB €HEPreTUYHUX I10Tpes
cunresy EIIC i 6iomacu Acinetobacter sp. IMB B-7005 Ha eHepreTuyHO aedilluTHOMY CyO6CTparTi (aLeTar)
BA3HAYEHO, 110 MOJISIPHE CIIiBBiJHOIIEHHS KOHLIEHTPALli/ alleTaTy HaTpilo Ta OJlii y CyMillli, 3a IKOr'0 HOCSITa€eThCH
Makcumanbauil cunres EINC, ctanosuTs 1:0,13. BcTaHOB/IEHO, 1110 HE3aJIEXHO Bif] Ty C2-CyOCTpaTy y CyMimli 3
OJIi€10 Mif Yac KyJIbTUBYBAHHS MPOAYLIEHTA CIIOCTEPIranocs BigxujaeHHs pH KyJbTypaibHOI PilHU Bif
ONTUMAJIbHOTO 71l CUHTEe3Y eTanoJiany piBH4 (7,0-8,0). s crabinisauii pH nposeneHo 3aMiHy y cepeoBuUIIi
aMOHIMHOrO JIKepeJia a30Ty, TPAHCIIOPT SIKOTO Y KJIITUHU O6aKTepiil BifOyBaeTbCsl aHTUIIOPTOM 3 IIPOTOHOM i
CYIPOBOIKYETBCS IMIIKUCIIEHHAM KyJIbTYpabHOI PiIMHY, Ha HITPATHE, 1110 TPAHCIIOPTYETLCS CUMIIOPTOM 3
IIPOTOHOM. JIo1aTKOBE 3HMKEHHSI [109aTKOBOI KOHILleHTpallii oJii Ta C2-cy6CTpariB y cepeoBullli KYJIbTUBYBaHHS 3
HACTYIIHUM JIpOOHMM BHECEHHSIM Y NIPOLECi BUPOIYBaHHS IPOAYLIEHTA Ha ixX cyMmillli CyIpoBOIKyBa10Cs
MiIBUIIEHHSIM CUHTe3Y nojicaxapuny y 1,5-6 pasi. 3aBasku HelTpanisalii nonepegHbo Tiipoi3oBaHOI MeJsiCh Y
CyMillli 3 0J1i€10 JOCSITHYTO AOJNATKOBOTO MifBUIIEHHS ITIOKAa3HUKIB CUHTE3y eTarojyiany Ha 20-25 %. BctaHOBIEHO
MOXJIMBICTb 3aMiHM padiHOBaHOI COHAUIHUKOBO] 0J1ii y cyMmilli 3 alleTaToM, €TaHOJIOM 200 MEJISICOI0 Ha Pi3Hi TUIU
BiANpaLbOBaHOI (MiCJs1 CMaXXEeHHS KapTOILi, M'1Ca, OBOYiB Ta 3MilIAHOI MiCJIs1 CMaXXEHHS Pi3HUX NPOAYKTiB). [Ipn
IIbOMY IIPOJIEMOHCTPOBAHO, 10 HifBumeHHs 3 1,6 1o 5,0 MM BMiCTy KaTiOHiB MarHilo, siki € aKTUBATOPOM alleTUI-
KoA-cunterasu - kiouoBoro gpepmenty C2-meTtabonizmy y Acinetobacter sp. IMB B-7005, y cepenoBuii 3
BiAIpalbOBaHOIO oJlieto Ta C2-cybcTpaTaMu CyIIPOBOKYBaIOC MifBUIIEHHSIM CUHTEe3y eTanosiany Ha 11-58 %.
Po3po6seHo TeXHOIIOTIi OflepKaHHA eTaloJIaHy Ha CyMillli BijlTpalbOBaHOI COHSIMIHUKOBOI oii Ta C2-
C6-cybcTpartiB (aLerar, €eTaHoJ1, MeJisica), 110 BKIII0YAIOTh: 1) BUPOLLyBaHHS iHOKYJISATY HA MOHOCYOCTpaTi
BiANpalbOBaHiil 0J1ii; 2) BUKOPUCTaHHS SIK IKepeJia a30Ty HIiTparty Kajliio; 3) NifiBUILEHHS Y CepelOBUIL
KyJIbTUBYBaHHs BMicTy Mg2+ o 5 MM; 4) npo6He BHeCeHHsI cybcTpariB. Peasizallis Takux MiAXoiB Aana 3MOTy
HiABUINWTY CHHTE3 eTarosiany 1o 16-18 r/7, mo Buie 3a IOKa3HUKY, OTPUMAaHi Ha BifIIOBiIHNX OJIieBMiCHUX
MoHocy6cTparax (12-14 r /i), abo cymiui riaokosu (Mesisicu) Ta C2-C4-cyberpartis (auerar, eranos, pymapar) (10-14
r/n). OfepskaHi pe3ysbTaTy 3aCBiIUyI0Th MOXJIMBICTb PO3POOKU YHiIBEpCaIbHOI TEXHOJIOTI OflepKaHHS eTaloJaHy

Ha CyMilli BifnpanpoBaHoi oi1ii Ta C2-C6-cybcTpariB, He3aJ1eXXHOI Bifi TUITY Ta I0CTaYaIbHUKA [IEPECMAKEHOI OJIil.

2. Due to its physicochemical properties and functional characteristics, microbial exopolysaccharides (EPS) have
been successfully used in various industries for decades. At the same time, only some of them (xanthan, dextran,
pullulan, etc.) have achieved a real commercial success, while the vast majority of these biopolymers are still in the
initial stages of fundamental research and are of exclusively scientific interest. This is mainly due to their high cost
and low concentration of the target product. Obviously, to solve these problems, it is necessary to search for
cheap raw materials for the polysaccharides production and, in general, to carry out complex optimization of
cultivation conditions. It is known from the literature that one of the promising methods for increasing the
indicators of microbial metabolites synthesis is the use of a mixture of growth substrates. The dissertation is
devoted to the establishment of the peculiarities of intensification of polysaccharide ethapolan synthesis during
growth of the strain Acinetobacter sp. IMV B-7005 on the mixture of refined sunflower oil and C2-C6-substrates
(acetate, ethanol, molasses), as well as the investigation of the possibility of replacing refined oil in the mixed
substrate with a waste one. In the dissertation, for the first time, the possibility of increasing the synthesis rates of
ethapolan on the mixture of energy-excessive substrates was demonstrated. At the molar ratio of concentrations
of ethanol and refined oil in the mixture of 1:0.056, as close as possible to the theoretically calculated (1:0.076), the
concentration of polysaccharide was 2.6-2.8 times higher compared to that on the corresponding monosubstrates.
At the same time, based on theoretical calculations of the energy requirements of EPS and biomass of
Acinetobacter sp. IMV B-7005 synthesis on the energy-deficient substrate (acetate) it was determined that the
molar ratio of concentrations of sodium acetate and oil in the mixture, at which the maximum EPS synthesis was
achieved, should be 1:0.13. It was established that regardless of the type of C2-substrate in the mixture with oil



during the cultivation of the producer, a deviation of the pH of the culture liquid from the optimal level for the
ethapolan synthesis (7.0-8.0) was observed. In order to stabilize pH, an ammonium source of nitrogen, which
transport into bacterial cells takes place by antiport with proton and is accompanied by acidification of the culture
liquid, was replaced with a nitrate source, transported by symport with proton. An additional decrease in the initial
concentration of oil and C2-substrates in the culture medium followed by fractional application during producer
growth on their mixture was accompanied by an increase in polysaccharide synthesis by 1.5-6 times. Due to
neutralization of the pre-hydrolyzed molasses in the mixture with oil, an additional increase in the parameters of
the ethapolan synthesis by 20-25% was achieved. The possibility of replacing refined sunflower oil mixed with
acetate, ethanol, or molasses with different types of waste oil (after frying potatoes, meat, vegetables, and mixed
after frying various products) has been established. At the same time, it was demonstrated that an increase in the
content of magnesium cations from 1.6 to 5.0 mM, which are an activator of acetyl-CoA synthetase - the key
enzyme of C2-metabolism in Acinetobacter sp. IMV B-7005, in the medium with waste oil and C2-substrates, was
accompanied by an increase in the ethapolan synthesis by 11-58%. Technologies for the ethapolan production on
the mixture of waste sunflower oil and C2-C6-substrates (acetate, ethanol, molasses) have been developed, which
include: 1) growing the inoculum on a waste oil monosubstrate; 2) using potassium nitrate as a nitrogen source; 3)
increasing the content of Mg2+ in the culture medium to 5 mM,; 4) fractional application of substrates. The
implementation of such approaches made it possible to increase the ethapolan synthesis to 16-18 g /1, which is
higher than the indicators obtained on the corresponding oil-containing monosubstrates (12-14 g /1), or the
mixture of glucose (molasses) and C2-C4-substrates (acetate, ethanol, fumarate) (10-14 g/1). The obtained results
testify to the possibility of developing a universal technology for ethapolan production on the mixture of waste oil
and C2-C6-substrates, independent of the type and supplier of refried oil.
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