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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT MOJIEKYJIAPHOI Giomorii i renetrku HAH Vkpainu
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 62.13.27

Tema gucepranii:

1. Po3po6Kka Ta onTuMisarisi aMrnepoMeTpUIHUX 6i0CEHCOPIB 1151 aHAi3y OCHOBHUX CKJIAZOBUX BUHA Ta CyCJIa

2. Development and optimization of amperometric biosensors for analysis of main components of wine and must

Pedepar:

1. O6'exT mocniKeHHs - PepMEHTATUBHE PO3IEIJIEHHS €TaHOJy, IJILlepUHY, IJII0KO31 Ta JIaKTaTy, 10
CYIIPOBOMXY€ETbCSI HAKOIIMYEHHSIM €JIEKTPOAKTUBHUX NPOAYKTiB. MeTa - po3po6Ka (pepMEHTHUX aMIIEPOMETPUYHUX
6ioceHCOpiB 117151 BUBHAYEHHSI €TaHOJIy, IJIillepUHY, [JII0KO3M Ta JIAKTATy i ONTUMI3aNis X aHaITUYHUX
XapaKTePUCTHK [J1s1 aHaJli3y pealbHUX 3pa3KiB BUHA Ta cycja. MeTonu - eeKTpoXiMiuHi Ta 6ioXiMiuHi MeToau
(mocmimxeHHS pepMEHTaTUBHUX PEaKLiil); BOJIbTAMIIEPOMETPUYHUN METO; METOIU KOBAJIEHTHOI i HEKOBAJIEHTHOI
iMMoOGinizanii pepMeHTIB; METOAM BUCOKOE(EKTUBHOI pilMHHOI XxpoMartorpadii Ta feHcutomeTpii. PesysbraTi Ta
HOBU3HA - B pe3yJIbTaTi poOOTH [10Ka3aHO, IO [JIATUHOBI eJIeKTpoau SensLab 3aBsKYU BUCOKIN YyTIMBOCTI Ta
CEJIEKTUBHOCTI € e(peKTUBHMMH II€PETBOPIOBAYaMU IIPU PO3POOLIi aMIIepOMETPUYHMX 6i0CEHCOPIB 117151 aHAJI3y
BMHA. Briepie po3po6sieHO aMIIEPOMETPUYHUI 6i0CEHCOP 7151 BUBHAUEHHS! IJIiLlePUHY Ha OCHOBI iMMOO1/1i30BaHOi
IJIieposIoKCuAasuy i BCe6iYHO AOCIIiIKEeHO oro poboyi xapakTepUCTHKY. Briepiue moka3aHo MOXK/INBICTb

BHUKOpHUCTaHHS ¢pepMeHTY (IIaBOLUTOXPOMY b2 IIpU CTBOPEHHI CTabiIbHOr0 aMIepoMeTpUYHOro 6ioceHcopa Ijist



BU3HA4YEHHS JIAKTATY. JI0CIIiIKEHO Ta ONTUMI30BaHO aHAIITUYHI XapaKTePUCTUKY aMIIEPOMETPUYHUX 6i0OCEHCOPIB
Ha OCHOBI iMMOOiJTi30BaHMX aJIKOTOJIbOKCUA3HY, IITIIOKO300KCHUA3U Ta JIAKTATOKCUIA3U JJ1s1 BUBHAYEHHS €TaHOJTy,
IJIIOKO3U i JIaKTaTy BiJIIOBiNHO, 110 JO3BOJISIE IPOBEEHHS aHAJIi3iB y BUHONIPOJYKTax. Po3pobseHo yHi(ikoBaHy
METOJMKY 610CEHCOPHOTO aHaJjli3y KJII0YOBUX CYyOCTPATiB - €TaHOJly, IJII0KO3HU Ta JIAKTATy - Y BUHI i BUHOMAaTepiaax.
[IpoBeneHO BU3HAYEHHS LIUX CKJIaZOBUX Y 23 COPTaX BUHA Pi3HOIO TUITY Ta CYCJIi, [IOKa3aHO BUCOKY KOPEJIALII0
OTPUMAaHUX Pe3yJbTaTiB i3 JaHUMU TPafULIIMHUX MEeTOiB aHani3y (R=0,999 nys ananisy rmokosu, R=0,989 nys
aHani3y sakraty, R=0,975 nis ananizy etaHosy). CTBOpeHi 1abopaTOpHi 3pa3ku 6i0C€HCOPiB MOXKYTb 6yTH
BUKOPUCTAHIi y BUHOPOOCTBI [17151 CE€JIEKTUBHOTO BU3HAYE€HHS! KOHKPETHUX KOMIIOHEHTIB BUHOMATEPiaIiB Mif 4ac
npouecy depMeHTallii Ta IpX KOHTPOJIi SKOCTi TOTOBUX BUH, a TAKOX Y Xap4yOBill IPOMHUCIIOBOCTI B3arajii, KJiHiuHiN

niarHocTuli, GapmakosIoriyHOMy BUPOOHUIITBI TOILO.

2. The object - enzymatic decomposition of ethanol, glycerol, glucose and lactate which is accompanied by
accumulation of electroactive products. The aim of the work was development of enzyme amperometric
biosensors for analysis of ethanol, glycerol, glucose and lactate and optimization of its analytical characteristics for
real samples of wine and must analysis. Methods - electrochemical and biochemical methods (study of passing of
enzymatic reactions); voltammetric method; methods of covalent and non-covalent enzyme immobilization; high-
efficiency liquid chromatography; densitometry method. Results and novelty - high effectiveness of usage of
platinum electrodes SensLab in the capacity of transducers during development of amperometric biosensor for
wine analysis was shown. Amperometric biosensor for glycerol detection was developed in the first time on the
basis of immobilized glycerol oxidase and its working characteristics were comprehensively studied. Possibility of
usage of enzyme flavocytochrome b2 for creation of stable amperometric biosensor for lactate analysis was
demonstrated. Analytical characteristics of amperometric biosensors based on immobilized alcohol oxidase,
glucose oxidase and lactate oxidase for analysis of ethanol, glucose and lactate respectively were improved which
allowed carrying out analysis in wine products. The method of quantitative determination of the key components
in wine - ethanol, glucose and lactate - by using biosensors was developed. Determination of these compounds in
23 types of wine and in must was performed. A high correlation between results obtained by using of developed
biosensors and data of traditional analytical methods was shown (R=0,999 for glucose analysis, R=0,989 for lactate
analysis, R=0,975 for ethanol analysis). The developed laboratory prototypes of biosensors can be used in wine
industry for selective determination of the components of wine materials during fermentation processes and for
quality control of wines as well as in food, pharmaceutical industries, clinical diagnostics etc.
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PeuenseHTu
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