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Texniyni nayku

[Tpu nmpoBeneHHI eKCIepUMEHTIB 0€3 BUTPUMKH CYCIICH31H Mpu nepeMinlyBaHH1, IBHIKICTb
poO3IIapyBaHHS CYCIICH31H HE 3aJIeKUTh BiJ] MOJBHOTO CITIBBIJHONICEHHS A W CTaHOBUTH, B
cepenubomy, 10,5 wmm/ron. CyTTeBe 3MEHILIEHHS MIBUIKOCTI pO3MIAPYBaHHS CYCHEH31H
BiIOYBA€ThCSA B IHTEpBal MIBUAKOCTI mepemimryBaHHs 1,4 ~ 2 o6/cek. [Ipu mpomy 301IbIICHHS
MOJIBHOTO CHiBBiAHOIIEHHS 4 B iHTepBaini | - 1,5 mpu3BOAUTH 10 3MEHILIECHHS IIBHAKOCTI
po3mapyBaHHs cycnensii 3 1,3 no 1,7 pasis. Llel gaxT cB1IYNTH PO YTBOPEHHS OUIBII APIOHUX
YaCTMHOK TBEPAOi (pa3u yTBOPEHHUX CYCIIECH31H.

[lomanpuie 30UIBIIEHHS IIBHJIKOCTI NEpeMINTyBaHHS BiJ 2 A0 3 00/CeK NPAKTUYHO HE
BIUIMBA€ Ha IIBUJKICTH PO3IIApyBaHHS CyCIEH3id, sika orpuMaHa npu goxaBanHi go Cr(VI)-
BMICHOTO PO3YHMHY CTEXIOMETPIYHOI KUTBKOCTI OcaKyBada i 3MeHIyeTbes 1mie B 1,1 pasiB mms
CyCIIeH31#, OTpUMaHKX MPH HAJUIUIIKY PO34nHy ocamxyBauda 20 ta 50%.

®I3UKO-XIMIYHUM CKJIAJ] ITPOJYKTIB OCAKEHHSA Crt* 3
BIAITPAIIbOBAHUX XPOMBMICHHUX PO3YHUHIB
[TopoxoB M.M. acmipaHT
Cysopin O.B. 1. 1. 1., npod., OxepenoBa M.A. k. T. H., J01I.
Cxionoyxpaincokuti Hayionanvnuti ynieepcumem imerni Bonooumupa /lans

[TepeBakHa OLIBINICT ICHYIOUMX METOJIIB OYMIIEHHS CTiuHMX Boj Bin crmoayk Cr(VI) Ta
TUX, IO TPOIMOHYIOTHCS, MPU3HAYEHA ISl MPOBEACHHS IMEPIOJUYHUX MPOLECIB 1 IS JOBOJI
BY3bKOT'O Jiana3oHy 3MiHd BuxigHoi kouueHtparii Cr(VI1), a Takox BUMarae BHUKOPHUCTaHHS
TPOMI3JIKOTO YCTaTKyBaHHS Ta nepeadavae yTBOPEHHs TBEPIUX BIAXO/IB, sIKI BUMAraloTh, y CBOIO
gepry, yTuiizarti.

OaHuM 3 TEPCHEKTUBHUX METOJIB OYMILECHHS CTIYHUX BOJ, SIKI MICTSTH CIIOJTYKH Cré* e
peareHTHUM 3 BUKOPUCTAHHAM BOJOPO3YMHHUX criodyk bapito(1l), mo npu3BoauTh A0 yTBOPEHHS
PEYOBHUH, SIKI MOTEHIIHHO MOXYTh 3HAWTH MOIMUT HAa PUHKY TOBAapiB SK CHPOBHHA IS 1HIIUX
MpoIIeciB, a00 K TOBAPHUI MPOIYKT.

[TonmepeaHiMu MOCHIKEHHAMH TIOKa3aHa €(QEKTHBHICTh PEAreHTHOr0 METOJa OYHCTKH
NPOMHUBHHUX BOJ, 110 MicTaTh cnoiayku Cr(VI) B mocmimkyBaHOMYy jiama3oHi KOHIICHTpaIlii, 3
MOTIEPETHBOIO X HEUTpai3alli€lo MUISIXOM J03yBaHHS HACHYEHOTO PO3YHHY T1APOKCUIY KAbIIIO
no pH=10,5 — 10,8 Ta 3 HaCTymHUM JO3yBaHHSM PEAr€HTY — OCaJKyBadya HACUYEHOT'O BOJHOTO
pO3uUMHY TiApokcuay Oapito o gocarHeHHs pH=11,5 — 11,9. B mux ymoBax 3amumikoBa
koHreHrpaiis ciosryk Cr(VI) B ocBiTIIEHMX YacTHHAX CYCIICH31H HE MepeBuIyBaTumMe 2,4 mr/i, a
HIBUJIKICTh PO3IIApyBaHHA CyCHeH3id craHoButume 270 Mi/ron., IO € CHOPUATIMBUMH IS
NPOMHUCIIOBUX yMOB [1].

[Ipn mpoBeneHHI AaHOI cepii EKCHEPUMEHTIB B SKOCTI MiITyKyBaia i CTBOPEHHS
onTUManbHOro 3HaueHHsS pH cepenoBumia BuUKopucTOBYBanu HacuueHui po3zuumH Ca(OH):
(3pa3zku ocagy No 1 Ta Ne 3) Ta BOAHY BHUTSKKY 13 IJIaMy 3 IUIAMOHAKOMUYYyBada COJIOBOTO
BupooHunTtea TOB «JIMCCOHA» (3pa3zok ocamy Ne 2). IlowarkoBa kouuentpailis CrOs y
BUXIJIHUX PO3UMHAX MpH OTpuMaHHi 3pazka Ne 1 ckmanmama 96,3 mr/m, 3pa3ka Ne 2 — 51 mr/n ta
3pa3ka Ne 3 — 185 mr/m.

3 TMepBUHHMX JaHUX PEHTICHOCTPYKTYPHOro aHamiizy Oynu moOyJoBaHl IITPUX-
pEeHTreHOTpaMu - 3ayiekHOCTI iHTeHCHUBHOCTI 100%-BuxX MiKiB 3 XapakTepHOTo HAOOpy I
i1eHTH(IKOBaHUX PEUYOBMH BiJ] X KyTa PO3TallyBaHHS Ha PEHTreHOrpamax 3paskiB ocanaiB Nel,
Ne2 ta Ne 3, npocymenux npu 120°C npotsarom 1 rogunu. Pentrenorpamu 3paskiB ocaji Ne 1 ta
Ne 3 mpakTU4HO 1I€HTHYHI 1 TIABKU JEIIO BIAPI3HAIOTHCS IHTEHCUBHOCTSIMHM XapaKTEPHUX MIKiB.

JlaHi po3paxyHKIiB CKJIaqy Ocajy 3 MONEPeIHIM PO3paxyHKOM IutomuHy mikiB 3 100%-Boro
IHTEHCHBHICTIO JJIs1 OKpEMUX 1IeHTH()IKOBAaHUX PEYOBHH, MPUBEICHI B TabmuIi 1.

182



Texniuni nayku

Tabmuns 1. Cxnan oTpuMaHuX 0CaJliB 32 JAHUMHU PEHTTEHOCTPYKTYPHOTO aHAII3Y

Ne 3paska BwmicT i1enTudikoBaHuX pedoBUH, % BiTHOCHI
j BaCrO4 BaSO4 CaCrOq4 Jlomimku (CaSQO4)
1 74,3 18,6 7,1 -
2 71,8 19,1 57 2,4
3 75,6 17,1 7,3 -

[IpuBeneni maHi CBigUaTh, IO 3a HASBHOCTI OJIM3BKUX KIHIIEBUX YMOB ocapkeHHs (pH =
10,75 — 11,22) Ta 6iu3bKkuX 3HaYCHHS KiHIEBUX KoHIeHTpamiii CrOsz B ouumeniit Boai (0,31 —
0,46 mr/m), 3amina po3zunHy Ca(OH)2, sik miuryyBayda, Ha JIyKHY BOJHY BHUTSDKKY 31 HUIaMy
IPU3BOIUTE 10 30LIBIICHHS 3aIMIIKOBOI KOHLEHTpauii Ba?* y 2,1 - 3.4 pasu. B yrBopenux
ocajax, MpH Takik 3aMiHi, BigOyBaeThcs 3MeHIIeHHsT yacTku BaCrOs 3a paxyHOK HE3HAYHOTO
30unpIeHHsT yacTku BaSOs ta yrBopeHHs CaCrQOg, KMl € MaJIOpO3UMHHOK PEYOBUHOKO (IIpHU
20°C JIP20 = 2,3:1072). Moro yTBopeHHs MOKINBO 3a peakiiero (1):

Ca®* + CrO4> = CaCrOg | (1)

VY 3pasky ocaxy Ne 2 imentudikoBanmuii CaSOs, IKUil TEXK € MAIOPO3UNHHOK PEYOBHHOIO
(ipu 18°C JIP1s = 6,1-10°%). Moro HasBHICTb B 0Ca/li MOSCHIOETCS, 3 OJHOTO OOKY, HAsBHICTIO y
JaCTKOBO OCBITJICHIM BOJHIM BHUTSDKIN 31 IIJIaMYy, SKY BHKOPHCTOBYBQJIM JUIS IiTyTOBYBaHHS
cepefioBuIlia. 3 Apyroro OOKy, sK OyJ0 MMOKa3aHO aHaJIi30M pealbHUX MPOMUBHUX BoA [2],
3poctanHs KoHreHtpamii CrO3 B peanpHiii MTPOMUBHIN BOAI BUKJIMKAE MPOTOPIIHHE 3POCTaHHS
xoHueHTpauii ioniB SO4%>. Tomy, npy nouatkosiii konuenTpauii SO4>" y Boi 61M3bK0 2 MI/JI, 110
xapaktepHa s 3paska Ne 3, 1 ¢aktuynoro Hamamumky Ca(OH)z, sikuii cTBOproBaBcsl Npu
miamyropyBanHi cepemoBuina CaSO4, MIr yTBOPHTHCS MPH XIMIYHOMY OCQ/DKEHHI 3a PEaKIIi€io
(2):

Ca?" + SO4* = CaS0:4 | 2

XIMIYHUH aHai3 YTBOPEHUX OCaJliB HE MPOBOJNIIH, OJJHAK, HA PEHTTeHOoTrpamMax 3pa3kiB Nel
Ta Ne 3 3a maHMMH TaOJMII HA 3HAYCHHSIX MDKIUIOMIMHHOI BijcTaHi, xapaktepHoi nis 100%- Boi
inTeHcuBHOCTI 1t CaSO4 MICTHTBCS PO3MUTHM HE 3HAYHOI BHUCOTH IIiK, IO CBIAYHMTH IIPO
MOJKJIUBY HAasBHICTH JIPIOHOKPUCTATIYHOTO CyNIb(]aTy Kambllif0o, a BHU3HAYUTH HOTO BMICT HE
MOXJIMBO OCKUIBKM B IIMX 3pa3kax BiH € peHTreHoamopduum. lle cBiguuth npo Te, MLIO
npucyTtHicTh CaSO4 MOKHa O4iKyBaTH i y 3pa3zkax ocamy Ne 1 ta Ne 3.

Jlyis mpoBeJieHHSI eKCIIEPUMEHTIB 3 BH3HAYCHHS T'PAHYJIOMETPUYHOTO CKJIaay OTPUMAHOI
TBep/101 (ha3u BUKOPUCTOBYBAIUCH CYCIIEH311, sIKI OTPUMaH1 3 MOJICJIbHOTO PO3UUHY, SIKIi MICTUTh
96,3 mr/n CrOs ta 10 mr/n H2SO4. OTprMaHi JaHi MO0 JUCHEPCHOTO CKIaAy 0caay OTPUMaHOro
Xpomaty Oapiro HaBezieH1 B TaOIuI 2.

Tabmuis 2. lucnepcHuil Ckiiaj ocaay OTpUMaHOTO XpoMaty 6apiro

bpaxkiii Po3mip yacTUHOK, MKM Macosa nosist gppaxiii
I 29,00 83,3
I 10,49 111
11 8,29 3,7
\Y 6,06 0,9
V 3,02 0,65
VI 1,26 0,35

Takum ywmHOM, I CcKOpodeHHs BUTpaT ToBapHoro Ca(OH): s migmyroByBaHHs
CepeloBHUIIIa MOXKIIMBE BUKOPUCTAHHS BOIHOI BUTSDKKH 13 IIJIJaMy COJIOBOIO BUPOOHHIITBA 0e3
noripimeHHst pe3ynbraTiB  oummieHHs. Ocax yrBoproBanoi cymimi BaCrOs ta BaSOs €
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OJHOPIAHUM 32 TPaHyJIOMETPUYHUM CKJIaI0M: OIu3bK0 83% Mac CKIIagaroTh YaCTHHKH PO3MIpOM
Ha piBHI 29 MKM 1 =15% mac - yactunku 3 po3mipamu Big 8,3 mo 10,5 mMxwm i Timeku 1,9% mac
CKJIaJIal0Th YaCTKHU 3 po3Mipami Bix 1,3 10 8,3 MKM 1 3a CBOIMU BJIIaCTUBOCTSAMU (B MEpILY Yepry -
po3MipaMH) BIJNOBiae ApiOHMM TPUPOJAHHM HeOpra"iyHUM mirmeHTam (1-50 Mxm).
PeHTreHoCTpyKTYpHUM aHalli30M BCTAHOBJIEHO, 110 YTBOPIOBAaHUU ocaa MicTuTh (% BigH.): 71,8
— 74,3 BaCrOQOqs, 18,6 — 19,1 BaSOq4, 2,7 — 7,1 CaCrO4 ta no 2,5 CaSO4 1 npakTUIHO HE 3AJICKUTH
BIJl peareHTy JJIs MITyKyBaHHS CePEIOBHILA.
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BIOTECHNOLOGICAL PECULIARITIES OF OBTAINING YEAST KILLER TOXINS
FOR APPLICATION IN WINEMAKING
Tsapko S. O., PB-1-1M
Krasinko V. O., c.t.s., as. prof.
National University of Food Technologies

Introduction. Nowadays, owing to society’s growing demand for more natural products,
there is a need for the substitution of traditional chemical antimicrobials with natural and safe
ones, namely yeast killer toxins. For reference, the safety of using yeast killer toxins in food
products has been approved by EFSA by granting them a QPS status.

Research relevance. Yeast contamination of grape must is one of the most common and
frequent issues in winery that requires up-to-date solutions. Yeast killer toxins as novel biocontrol
agents present a promising and environmentally-friendly alternative for sulfur dioxide utilization
for inhibition of spoilage flora growth in wine materials.

Purpose statement. The study is aimed at investigating optimal conditions for Killer yeast
cultivation to enhance killer toxin biosynthesis indices.

Results and discussion. The analysis of publications over the last decade indicated that
more than 50 yeast species could produce killer toxins, a large majority of which had an outlook
for practical application in winemaking. Precisely, the following yeast species were investigated
for toxin-producing ability: Saccharomyces eubayanus — SeKT; Torulaspora delbrueckii —
TdKT; Debaryomyces hansenii — DK; Tetrapisispora phaffii — KpKT, etc.

However, yeast cultivation conditions have a major impact on toxin-producing ability and
Killer toxin activity. Recent studies revealed that most killer toxin producers tend to grow on such
standard media as YE and YEDP. Besides, some yeast species require media supplementing with
glycerol as an additional carbon source within an average concentration of 10-15% (w/v) [1].
Besides, exogenous application of such media supplements as triton X-100 (to 0,1% (w/v)) and
sodium chloride (to 6,0% (w/v)) is necessary for killer toxin biosynthesis by enhancement of the
producer’s cell wall permeability that facilitates better killer toxin excretion into extracellular
space. To increase the stability of killer toxin proteins and consequently prevent killer toxin
inactivation, culture media is optimized by adding the following reagents: organic solvents,
protease inhibitors, ionogenic and non-ionogenic detergents. Nevertheless, according to recent
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