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1. Po3po6ka Ta ontumisalisi IayTamaT-4yTaMBOro 6ioceHcopa st NoTped MeOULMHU Ta KOHTPOJIIO SIKOCTi XapyOBUX
IIPOOYKTiB



2. Development and optimization of a glutamate-sensitive biosensor for the needs of medicine and food quality
control

Pedepar:

1. Iucepraniiina po60Ta NpUCBSYEHA PO3POOLi aMIIEPOMETPUYHOTO TIIyTaMaT-4yTIMBOrO 6i0CEHCOPa, CTBOPEHHIO
1ioro 1a60paTOPHOTrO MPOTOTUILY, A TAKOK 0r0 BUKOPUCTAHHIO [J151 TOCiIPKEHHS [IPOLIECiB TPAHCIIOPTY [JIyTaMaTy
B i130JIbOBaHUX HEPBOBUX TEPMiHAJISIX MO3KY IIYyPiB Ta [JI BUMIPIOBaHHS BMICTY [JIyTaMary B IIPOIYKTaX
XapuyBaHHS. JJOC/iIPKeHO Ta ONTUMI30BAaHO aHAJIITUYHI XapaKTepPUCTUKU 6ioceHCcopa. BUBYEHO BILJIMB [1apaMeTpiB
pobouoro 6ydepy (pH, ionHoi cunu, 6ydepHoi eMHOCTI) Ta yMOB 36epiraHHs Ha QyHKIiOHYBaHHS 6ioceHcopa. [Tics
PO3pOOKU Ta oNTUMi3zalii poboTu 6ioceHcopa 6ysi0 po3pobIeHO METOAUYHNI MiAXI AJ1s1 aHaIi3y KOHLIEHTpalliil
rJIyTamary y 3paskax CHMHAIITOCOM IrOJIOBHOTO MO3KY LIypiB. ByJio BU3BHaYeHO MIBUIKICTb 3aXOIJIEHHS Ta PiBeHb
HAKONMYEHHS IIyTamary 3a JOMOMOrolo 6ioceHcopa Ta 3 BUKOPUCTAHHSIM PalioaKTUBHO-Mi4€HOTO IIIyTamary.
3anponoHOBaHO METOJ, aHANi3y e(EeKTUBHOCTI BUBIJIbHEHHS [JIyTaMaTy 3 CUHAIITOCOM Ha OCHOBi JaHOTO
6ioceHcopa i migTBEPI)KEHO pe3ysbTaTy 3a JOIOMOTOI0 JEeKijIbKOX CTaHIAPTHUX MeTo/iB. TakoxX 3a JOIIOMOr0I0
6ioceHcopa 6ys10 IPOBEIEHO BUMipIOBaHHS KOHLIEHTpalliil IJIyTamaTy B IPOAYKTAaX XapuyyBaHHS, TAKUX SIK COEBI
COYyCH Ta IIPUIPABU. B SIKOCTi KOHTPOJIBHOTO METOY OyJI0 BUKOPUCTAHO CIEKTPO(POTOMETPUYHUI METOT,
BU3HaueHHs rayramary. Koediuient kopesuii cknamas: R2 = 0,989.

2. The dissertation is devoted to the development of amperometric glutamate-sensitive biosensor and to the
creation of their laboratory prototype, as well as its use for the study of glutamate transport processes in isolated
rat nerve terminals and for measuring glutamate content in food products. The basic analytical characteristics of
the biosensor have been investigated and optimized. The effect of parameters of the working buffer (pH, ionic
strength, buffer capacity) and different storage conditions on the functioning of the biosensor has been studied.
After developing and optimizing the biosensor's work, a methodological approach was developed for analyzing the
concentrations of glutamate in samples of isolated nerve terminals of rat brain. The initial rate of capture and the
level of glutamate accumulation were determined with the use of a biosensor and radio-labeled glutamate. A
method for analyzing the efficiency of glutamate release from synaptosomes based on a glutamate-sensitive
biosensor is proposed and results are confirmed using several standard methods. Measurements of glutamate
concentrations in food products, such as soy sauces and seasonings, were also carried out using the biosensor. A
spectrophotometric method for the glutamate determination was used as a control method. The correlation
coefficient was: R2 = 0,989.
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