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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABYO] BJIai1, aKaZieMi€lo HayK

(roJI0BHMMU PO3MOPSIAHUKAMU OI0IKETHUX KOIITIB HA TpoBeaeHHs HIIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBaHHs: 2.2 - IPUKJIALHI JOCTIIPKEHHS i po3po6Ku

J>kepena piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii 06csr pinaHcyBaHHs 3a 3BiTHMH eTan: 40 TUC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka Ta mocsimHa exkcruryaraliisi IOpTaTUBHOTO aHasi3aTopa HA OCHOBi aMIIepOMETPUYHMX (PEepMEHTHUX 6ioCeHCOpiB AJis
KOHTPOJIIO SIKOCTi HAroiB y BUHOPOGCTBI. Po3po6ka 6i0CEHCOPHUX METOAIB aHasi3y apriHiHy y BHHI 32 BUKOPUCTaHHS apriHiHO-

TiApOi3yIounX peKOMOiHAaHTHUX (PEPMEHTIB.

Ha3zBa po6oTH (aHTIJI)

The development and trial exploitation of a portative analyzer based on amperometric enzyme biosensors for quality control of
beverages in winery. Development of biosensor methods of arginine analysis in wine by using arginine-hydrolyzing recombinant

enzymes.

Pedepar (ykp)

O6'exTn pocrimkeHHs: GepMeHTU apriHasa, apriHiHpaeiMminasza (AJll) Ta KIITUHU PEKOMOIHAHTHUX HOPDKIXKIB - HAAIIPONYLIEHTIB
apriHasu. Mera HJIP: po3pobutu sabopaToOpHi NPOTOTUNM aMIEPOMETPUYHMX O6iOCEHCOpIiB Ha apriHiH 3a BUKOPUCTAHHS
pexombiHaHTHUX (epMeHTIB (6akTepiliHoi apriniHgeimMiHa3u Ta apriHasu | NediHKy JI0AUHY) i KIIITUH PEKOMOIHAHTHUX APDKIKIB
Hansenula polymorpha - Hag-npoayleHTiB apriHasy; arpobyBaTy CTBOPEHi 6i0ceHCopU Ha peasibHUX 3pa3Kax BUH. Y pes3yJbTaTi
nposeseHoi y 2014 p. poboru: OpepkaHO Ta OXapaKTepU30BAHO CEJIEKTUBHI 1O apriHiHy ¢epmeHTH (apriHazy Ta
apriningeiminasy) 3 KIiTUH pEKOMOIHAHTHUX LITaMiB-HaANPOILYLEHTIB LuxX (pepmeHTiB. CTBOPEHO Ta JNOCIiIPKEHO y1abopaTopHi
MPOTOTUNM aMIIEPOMETPUYHUX GioceHCOpiB Ha L-Arg 3a BUKOPUCTaHHSI apriHiHAeiMiHa3Y, apriHa3y Ta KJITUH PEeKOMOIHaHTHUX
IpbKmKiB i3 mimBumeHuM BmicToM apriHasu. Po3po6sieHO Ta OIpalbOBaHO EH3UMATUYHUI MeToj, aHanizy L-Arg 3i
CIIeKTpPOPOTOMETPUYHOIO peeCTpallielo MPOAYKTY peakiiii 3a BUKOPUCTaHHSI apriHiHAeiMiHa3y. 3anponoHOBaHi MeToau aHasizy L-
Arg mocnigpKeHO Ha peasbHUX 3pa3Kax BUH y MOpPIBHSHHI 3 pedepeHTHUM XiMIYHMM METO[IOM. BCTaHOBIEHO BUCOKUI piBeHb
Kopesisinii MK opepskaHumu pesynbratamu (R=0,998), mo cBigyaTe Npo HAAiHICTL HOBUX METOHiB, CTBOPEHMX Ha OCHOBI
apri"iHo-rigposisylounx (epMeHTiB, Ipyu eKclpec-Bu3HaYeHHi BMicTy L-Arg y BuHax. 3a pesynbratamu HJIP omy6sikoBaHO 4

cTarTi i 4 Tes.
Pedepar (aHr1)

Object of study: enzymes arginase I, argininedeiminase (ADI) and cells of recombinant yeasts - over-producers of arginase.
Purpose of the research: to develop a laboratory prototype of amperometric biosensors on arginine based on recombinant
enzymes (bacterial argininedeiminase and human liver arginase I) and the cells Hansenula polymorpha - over-producers of
arginase; to test created biosensors on real samples of wines. As a result of the work performed in 2014: an arginine (L-Arg)
selective enzymes (arginase and argininedeiminase) were obtained from the cells of recombinant yeast strains - over-producers
of target enzymes and characterized. The laboratory prototypes of amperometric biosensors on L-Arg based on
argininedeiminase, arginase and recombinant yeast cells with increased content of arginase were developed. An enzymatic
method based on argininedeiminase on L-Arg with spectrophotometric mode of detection was developed and processed. The
methods of L-Arg analysis were investigated on real samples of wines in comparison with referent chemical method. A strong
correlation was shown to exist between the values obtained by the new and previously created methods. The developed
methods based on arginine-hydrolizing enzymes was shown to possess the high validity during express-analyses of L-Arg levels
in wines. According to the results of research 4 articles and 4 abstracts were published.

Ingexkc YIK: 579.22, 579.22+579.253.4+543.55

Kozu temarnynux pyopuxk HTI: 31.27.19
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1



Hassa npoaykuii (ykp): Po3po6Kka Ta fociijHa eKCIuTyaTallisi IOPTaTUBHOTO aHali3aTopa Ha OCHOBI aMII€POMETPUYHHUX
dpepmeHTHUX 6i0CEHCOPIB 17151 KOHTPOJIIO SIKOCT] HAIoiB y BUHOPOOCTBI. Po3po6ka 6i0CeHCOPHUX METO/iB aHasli3y apriHiHy y BUHI

32 BUKOPUCTAHHS apriHiHO-TigpOJIi3yI0unX peKOMOIHAHTHUX PEPMEHTIB.

HaszBa npoaykuii (anri): The development and trial exploitation of a portative analyzer based on amperometric enzyme
biosensors for quality control of beverages in winery. Development of biosensor methods of arginine analysis in wine by using
arginine-hydrolyzing recombinant enzymes.

OuikyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHS: JloCiIKeHHs Ta po3pOOKH B rajy3i IpUPOJHUYMX Ta TEXHIUHMX HAyK

Onuc npoaykuii (ykp): OzepkaHo Ta 0XxapaKTepHU30BaHO CEJIEKTUBHI [0 apriHiHy (pepMeHTH (apriHasy Ta apriHiHfeimiHasy) 3
KJIITUH PEKOMOIHAaHTHUX WTaMiB-HaAIPOLYLEHTIB IuX ¢pepMeHTiB. CTBOPEHO Ta JOCIIKEHO J1ab0paTOPHi MPOTOTUNN
aMIIEPOMETPUYHUX 6iOCEHCOPiB Ha L-Arg 3a BUKOPUCTaHHS apriHiHAeiMiHa3y, apriHa3y Ta KIITUH PEKOMOIHAHTHUX JPDKIDKIB i3
MiABUIIEHUM BMiCTOM apriHasu. Po3po6sieHo Ta onpalbOBaHO €H3UMAaTUYHUI MeTo, aHali3y L-Arg 3i crieKTpo(pOTOMETPUYHOIO
peecTpaui€elo NpOoayKTy Peaklii 3a BUKOPUCTaHHS apriHiHAeiMiHasy. 3anponoHOBaHi METOIM aHali3y L-Arg IOoCiIpKeHo Ha
peanbHUX 3pa3Kax BUH y MOPIBHSIHHI 3 pepepeHTHNM XiMiYHMM METOLOM. BCTaHOB/IEHO BUCOKUI PiB€Hb KOPEJIALii MixK
OZlepP>)KaHUMU Pe3yJIbTaTaMU, 10 CBiYaTh PO HAZiMHICTh HOBUX METO/IB, CTBOPEHMX Ha OCHOBI apriHiHO-TiPOi3yI09nx

(epMeHTiB, MpU eKCIpec-BU3HAYEHH] BMiCTy L-Arg y BUHax.

ConianpHO-eKOHOMIYHA cripsimoBaHicTy HTII:

Cragis 3aBepmenocti HTII: 3it mo HAJIKP

Buposamskenns HTII: He BupoBamkeHo

Crpoku BrnpoBagskeHHst: 2015

Bupo6HuK npoaykuii: [HcTutyT 6iosorii kiaituay HAH Ykpainu

CnosxuBavi npoaykuii: HaykoBo-10cifHi iHCTUTYTH, 1a60paTopii KOHTPOJIIO SIKOCTi Xap4y0BOi IPOMHUCIIOBOCTI, IPUBATHI QipMu
IlepcneKkTHUBHI pHHKH: YKpaiHa Ta kpainu CH/]

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a JOrOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP

7. Bi6sriorpagiyHuii onuc

Omny6sikoBaHo 4 crarTi: Stasyuk N.Ye., Gayda G.Z., Gonchar M.V. L-arginine-selective microbial amperometric sensor based on
recombinant yeast cells over-producing human liver arginase I // Sensors & Actuators B. (Chemical). - 2014. - V. 204. - P. 515-
521; Taiima I'. 3., Craciok H. €., Tonyap M. B. Metogu ananisy L-aprininy // Biotechnologia Acta. - 2014. - T. 7, N2 1. - C. 31-39;
Stasyk O.V., Boretsky Y.R., Gonchar M.V, Sibirny A.A. Recombinant arginine-degrading enzymes in metabolic anticancer therapy
and biosensorics // Cell Biol. Intern. - 2014. - doi:10.1002 /cbin. 10383; Gayda G., Stasyuk N., Klepach H., Gonchar M. Arginase-
based electrochemical sensors to L-arginine assay for prediction of ethyl carbamate formation in fermented beverages // in the
Book "Living Organisms and Bioanalytical Approaches for Detoxification and Monitoring of Toxic Compounds" - 2014.- accepted.
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