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2. Development of conductometric enzyme biosensors for determination of main nature saccharides

Pedepar:

1. O6'exT mocnigKeHHs - PepMEeHTaTUBHI peaxliii, 1110 JieXXaTb B OCHOBI pO60TU KOHIYKTOMETPUYHUX 6i0CEHCOPIB
17151 BU3HAUEHHS CaXapo3|, MajJbTO3H, JIAKTO3U Ta IJII0KO3U. MeTa - po3po6Ka HOBUX (PePMEHTHUX
KOHAYKTOMETPUYHUX 6iOCEHCOPIB /17151 BUBHAYEHHS! OCHOBHUX IIPUPOJIHUX CaXapUiB (Caxapo3a, MajIbT03a, JIAKT03a
Ta IJII0K03a) Ta ONTHMI3allisl iX po60UrX XapaKTepUCTHK [1JIs1 aHali3y peaslbHUX 3pa3KiB. Metonu -
KOHAYKTOMETPUYHUI METO/, (BOCIiIKEeHHS IPOXO/KeHHsI GepMEHTAaTUBHUX PeaKlliil); oIS pUMeTpis;
BUCOKOe(EKTUBHA PifuHHA XpoMaTorpadisi; METOIM MaTEMAaTUYHOTO aHai3y [Jj1s KiIbKiCHOTO BUBHAYEHHS
caxapuiiB Ipu 6i0CEHCOPHOMY aHasli3i peasibHUX 3pa3KiB. Pe3ysibTaTu Ta HOBU3HA - B pe3yJbTaTi po60TH BIleplIe
CTBOPEHO J1Iab0OpaTOPHi IPOTOTUINY KOHIYKTOMETPUYHMX 6i0CEHCOPIB /1711 BU3HAUEHHS Caxapo3U, MajlbTO3H,
JIAaKTO3HU Ta I1oKo3U. ONTUMI30BaHO (PEPMEHTATUBHUI CKJIaZ, 610CEEKTUBHAX MEMOPaH PO3PO6JIEHUX 6iOCEHCOPIB.
JlocifskeHo Ta ONTUMI30BaHO aHaliTUYHI XapaKTepUCTUKU 6i0CeHCOopiB. BUBU€HO BIIMB apaMeTpiB po604yoro
pozuuny (pH, ioHHa cuna, 6ydpepHa eMHICTh) Ta pi3HUX YMOB 30epiraHHs Ha (PyHKLIOHYBaHHS 6i0ceHCcopiB. 3a



IIOTIOMOT0I0 6iOCEHCOpPiB IPOBEAEHO aHaJli3 BMiCTy caxapo3U Ta IJII0KO3U B 3pa3Kax COKiB, COJIOJIKUX HAIIOiB Ta
rOMOT€HATi IIyKPOBOTO OypsiKa, pe3yJIbTaT SIKOTO 33/I0BiJIbHO KOPEJIOIOTH i3 JaHUMU, OTPUMaHUMU TPATULITHUMU
MeTojamu aHasizy. CTBOpeHi j1abopaTOpHi NPOTOTUIM 6i0CEeHCOPIB 17151 BUBHAUEHHSI caxapuliB MOXYTb OYTH
OCHOBOIO TP pO3po61ii crieliani3oBaHNUX NPUIALIB 1J1s1 BAKOPUCTAHHS y XapuOBiil MPOMUCIIOBOCTI,
(apMaleBTUYHOMY BUPOOHHULITBI, Cl/IbCbKOMY rOCIIOAAPCTBi, eH3UMOJIOTIi Ta MiKpO6ioJIOrii.

2. The object - enzymatic reactions that are the basis of functioning of conductometric biosensors for
determination of saccharose, maltose, lactose and glucose. The aim of the work was development of new enzyme
conductometric biosensors for main natural saccharides determination (sucrose, maltose, lactose and glucose) and
optimization of its working characteristics for the analysis of the real samples. Methods - conductometric method
(study of passing of enzymatic reactions); polarimetry; high-efficiency liquid chromatography; methods of
mathematical analysis for quantitative determination of saccharides in the real samples using biosensors. Results
and novelty - laboratory prototypes of conductometric biosensors for determination of sucrose, maltose, lactose
and glucose have been developed as a result of research. The enzyme composition of biosensors bioselective
membranes has been optimized. Analytical characteristics of biosensors have been developed and optimized.
Effects of working solution parameters (pH, buffer capacity and ionic strength) and different storage conditions on
functioning of biosensors have been investigated. Concentrations of sucrose and glucose have been measured with
biosensors in different beverages and homogenates of sugar-beet. The results of sucrose and glucose
measurement showed good correlation with traditional methods. The developed laboratory prototypes of
biosensors for saccharides determination can be a prospective basis for construction and industrial production of
commercial measuring devices for selective analysis of glucose, maltose, lactose and sucrose. Proposed biosensors
can be applied in food, pharmaceutical industries, agriculture, enzymology and microbiology.
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