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BUKOPUCTAHHS MOJJOYHOKHUCJINX BAKTEPIN
Y BIOTEXHOJIOTI'TI KBAILIEHOI KAITYCTH

Y pobomi npoeedeno ananiz npodnem, AKUMU CYRPOBOOAICYEMBCA GUPOOHUYMBO KEAULEHOI Kanycmu 3a
MPAOUYILHOI0 MEXHONOIEI0, came MAKUX K HeKOHMPOLbOBAHUL npoyec (hepmenmayii y euKux EMHOCMSIX,
HEeMOMNCIUBICIb KOHMPOJIIO MEMNEPAMYPHO20 PeXCUMy 8i0n08IOHUX AHAEPOOHUX YMO8, NOBMOPHA KOHMAMi-
Hayisi 20Mo8020 NPOOYKMY, WO He € be3neyHum 0 cnoxcusadis. /[o mozo s hepmeHmosany Kanycmy Heoo-
XiOHO posghacysamu y cnodcugyy ynaxoexy. J{odamxosi onepayii pacyeanns ma uac Ha HUX CHPULUHSAIOMb
OKUCHEHHsL KanyCcmu KUCHeM NOGimpsi, 3Hudicenns simaminy C ma emoputHe 00CIMEHIHHS 3 ROGIMPSL.

s mozo wob ueginogamu 6ci He2AMUGHi MOMENMU, 08 A3AHI 3 HEKOHMPOIbOBAHOI) (DEePMEeHMAYIEIo
Kanycmu, 6 pobomi 3anponOHOBAHO HOBULL CNOCIO, AKULL NONA2AE Y BUKOPUCMAHHI 20MOpePMEeHMAmMUEHUX
monounoxucaux baxmepiin Lactobacillus plantarum ma in., sxi 0adyme 3mocy Kepysamu npoyecom ghepmen-
mayii kanycmu ma ompumamu KiHyeguil npodyKm UCOKOI AKOCMI 3 GIONOBIOHUMU OP2AHONENIMUYHUMY A
Di3UKO-XIMIUHUMU NOKAZHUKAMU.

O6Ipynmosano GUKOPUCTNAHHS YUCIUX KYIbIYD MOIOYHOKUCIUX Oakmepill nio 4ac eupoOHuymea Keauie-
HOI Kanycm ma 6udip WmMamy Yucmux Kyibmyp 20MopepmenmamueHux MOA0YHOKUCIUX OaKmepiil.

Jlosedero, uyo 3acmocy8anta YUCmux Kyibmyp y K8auleHHi 080416 NPUCKOPIOE NPoYec KUCIOMOYMEOPEHHs
i ye HACMINbLKU ICMOMHO, WO POOUMb DANCAHUM 3ACTNOCYBAHHS YUCTHUX KYIbIYD K 00HO20 3 Pe2YIAMUBHUX
YUHHUKISG.

Axicmb keauwenoi kanycmu 6 pasi 3aKinyenHs it pepmenmayii 3a onmumanorux memnepamyp (21...24 °C)
ROMNWYEMBCA, AKUJO 3ACMOCOBYIOMbCA YUCI KYIbMYPU | KOIU 20MOBUL NPOOYKmM 30epiecacmuvCs 3a HUZbKUX
memnepamyp — 0...2 °C. HAxwo sic kanycma 36epicacmocs 8 0X0N00XHCYBAHUX NPUMILYEHHIX, 0e mMeMnepamypa
suwya 2°C, mo eghexm nioguujennsa akocmi, docaeHymuil y pasi (hepmenmayii, empavacmscs nio uac 36epi-
2aHHS, [ 3ACMOCYB8AHHS YUCIMUX KYJIbIYD, 3PEUWMOI0, He 0d€ NOZUMUBHUX Pe3YIbImamis.

3 oenndy na me, wo memnepamypa ghepmenmayii 3HAUHOI0 MIPOIO BNAUBAE HA NPoYec OPOOIHHA i € OCHO-
BHUM Pe2YIAMOPOM PO3GUMKY NEGHUX 2PVl MOTOYHOKUCTUX MIKPOOP2AHI3MIB, SKI GUHAYAIOMb NEGHY AKICHb
20M08020 NPOOYKMY, 6CIAHOBIEHO, WO V pA3i NOPYUIEHH MEMNEPAMYPHO20 DeXCUM)Y Md aHaepOOHUX YMO8
hepmenmayii nposassIIOMs AKMUBHICMb 2I0POA3U — (PepMeHmU MACTAHOKUCIUX DAKmepill, wo nepemeopio-
fomu yykpu kanycmu na macaauy kucromy, CO,, H,.

Y pobomi docniosxceno eniue mpusarocmi ghepmenmayii Ha 3miHy eémicmy mumposanux kuciom. Iloka-
3aHO, WO Y pa3i GUKOPUCANHS KePOBAHO20 NPOYecy pepMeHmayii 3 HEeCeHHAM YUCTUX KYAbIMYD MOIOYHO-
Kucaux baxmepii konyenmpayito coni modicHa 3nuusumu 0o 0,5...2,0% nopisnano 3 Hag8HUM MPAOUYILIHUM
cnocobom, de oHa cmanosumo 2...3%, OCKIIbKU NOJNCUBHI PEUOBUHU, KT MICHAMbCS 68 KAnycmi, O0CMYNHi
MONOYHOKUCAUM Dakmepiam 3pazy Ha nepuiomy emani ¢hepmenmayii, i ymeopeuns 1,8% monounoi xuciomu
NPUSHIYYE PO36UMOK Hebadcanoi Mikpoghnopu, a 3nudxcenus pH cepedosuwa 3anobicae po3gumxy namo2eHHUx
MIKPOOP2AHIZMIS.
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Ocxinvku ghepmenmosani npodykmu € 0xcepenamu npOOIOMUYHUX KYTbIYP MOLOYHOKUCIUX MIKDOOP2AHi3-
Mig, nio yac npoyecy epmenmayii kanycma 30a2a4yemvcs 61ACHUMUY OION0STYHO AKIMUBHUMU PEHOGUHAMU —
BIMAMIHAMU, (DepMEHMAMU, OP2AHIHHUMU KUCTIOMAMU Ui ITHUWUMUY, K 8 KOMOIHAYil 3 npoOiomudHUMU MIKPO-
Op2aHizMamu 0aroms MONCIUBICINb OMPUMAmMU hepmermosanuti npoOyKm yHKYIOHANbHO20 MA 0300P08HO20
NPUBHAYUCHHS.

Ha ocnosi excnepumenmanvhux 00Cniodcens 008e0eHo, Wo KyIbmugy8anHs 0in02o1060i Kanycmu 4Yucmoio
KYIbMYPOIO MOLOYHOKUCIUX OaKkmepill Ha nouamKy epmenmayii 0ae 3moey ompumamu 20mosuti npooyKm 3
NPOOIOMUYHUMY 81ACMUBOCMAMU MA HU3LKUM 8MICHIOM COJLL.

Pospobneno naykoso obrpynmosany mexmonoziio KeauieHHs Kanycmu 6 NoAiMepHitl MIIKitl mapi 3 6axyy-
MYBaHHAM. Y po3pobyi mexHonoeiuHol cxeMu KeauleHHs: Kanycmu 6 EMHocmsax 00 1 om® ons inmencugpixayii
COKOBUOLNEHHSL 3aNPONOHOBAHO WAMKOBAHY Kanycmy niodasamu kopomkouackiu 0opoodyi napoio T = 110 °C,
7=060...90 c. [logedeno excnepumeHmanvHo, wo nonepeoHs mepmiuna 0opooxa npusgede 00 3HUNCEHHA namo-
2eHHOI Mikpoghiopu ceidcol kanycmu ma 00 30L1bueHHs mepMiny 30epieants 20mo8o2o NPOOYKNLY.

Busnaueno opeanonenmuuni, gizuxo-ximiuni ma Mikpo0iono2iuni NOKA3HUKU IKOCMI 20M06020 RPOOYKNLY.
Mikpobionociuni 00CHiOHCeH s NOKA3ANU, WO Y 20MOBOMY RPOOYKIML, OMPUMAHOMY 34 YOOCKOHAJIEHOIO MeX-
HOJLO2IEI0, PO36UBAIOMbC MOLOYHOKUCTT Oakmepii ma Opisxcodici, Hebaxicany Mikpogiopy y euenadi niicenet
He BUSIBILEHO, A V 20MOBOMY NPOOYKMI, OMPUMAHOMY 3a MPAOUYIUHOIO MEXHOLO2IEI, DYIU BUABILEHT NIICEHI.
Bcmanosneno, wo kinekicme monounokuciux 6akmepii y npo0yKmi, U20moseieHomy 3a YOOCKOHANEHOI0 mex-
HONL02I€ET0, 3a0e3neuyroms HaKonuienHs HeoOXIOHoI Kitbkocmi Moaounoi kuciomu 6i0 0,7 0o 1,8%. Busznaueno,
Wo y KeawieHil kanycmi 3a mpaouyitinoro mexnonociero gusasneno KYO — 2 x 10° monounoxuciux bakmepiti y
1 2, y k8aweniti Kanycmi 3 HECeHHAM WMAMI8 YUCMUX MOLoYHOKucaux 6axmepitt KYO cmanosumo 4 < vI1(°

3anpononosano gacysanms 2omoeoi KeaweHoi Kanycmu 6 noimMepHy MKy mapy emuicmio 00 1 om’ 3
8aKyymyeanuam 0o cmeopenns mucky 300 Ila, wo dacmov 3m02y 8UIYUUMU 3ATUUKU ROBIMPS YU THUWUX 2a3i6
ni0 4ac NaKy8awHs mMapu 3 Kanycmor ma K no008ICUmMu mepmin 30epicanHs 20mo8o2o NpooyKmy, max i
3ano0biemu OKUCHEHHIO OI0N02TYHO AKMUBHUX PEYOBUH.

Knwuogi cnosa: comopepmenmamueni MonouHOKUCA baxmepii, uucma Kyivmypa, KéauieHa Kanycma,

npobiomuyni nPOOYKmu, NOLiMEPHA Mapa, 8aKyyMy8aHHs.

IlocTanoBka npodgemMu. BupoOHUIITBO JakTO-
(hepMEHTOBaHUX IUIOJIB Ta OBOYIB € TPaJAULIHHUM
crmocobom 30epiraHHs CHPOBHHH B MIKCE30HHHUI
nepioz.

KBamena karmycra KOpUCTYETHCSI IIOIUTOM 1 TOCI-
Jla€ BaXJIMBE MICIIC B pallioHi JitoauHU. BupoOHU-
IITBO KBAIIEHOI KaIyCTH 3aCHOBaHE Ha CIOHTAaHHHUX
nporiecax OpOMiHHS SIK Pe3ybTaTy KUTTEAISIIBHOCTI
MOJIOYHOKHCIIMX MIKpOOpPTaHi3MiB, s SKAX HE00-
XiJHO CTBOPUTH II€BHI YMOBH — TeMIepaTypHUN
pekuM, aHaepoOHi yMOBH, TofaBaHHsI codi [3, c. 8].

V paszi MacoBOTO BUPOOHHMIITBA KBAIIICHOI KAITyCTH
Yy BEIUKUX EMHOCTSX MOXJIUBUH BUCOKHUH BiJICOTOK
BTpaT TOTOBOTO MPOIYKTY, OCKIIBKH KaIycTa B3a€MO-
JIi€ 3 HABKOJIMIIHIM CEPEIOBHIIEM, MOXKIIUBE 00CiMe-
HiHHA HeOa)kaHOI MiKpOQIOPOIo0, ICYBaHHS, THATTA,
MOTEMHIHHS Ta TOPOXEBIHHS TOTOBOTO MPOIYKTY.
OCKTBKH TPOIIEC TPOBOAATH Y BEIIMKUX EMHOCTSIX, HA
MEPIINX CTaliAX NCYBaHHSI MOXKHA HE MOMITHTH 1, SIK
Pe3yIIBTaT, yCsl EMHICTB 3 KaITyCTOK Oy/Ie 3iMCOBaHOIO.

AHagi3 ocTaHHiX aocaimKeHb i myOmikamiii.
Bupyaroun BIUIMB JOIIHUKIB Ta 3a1i300€TOHHUX
€MHOCTEH Ha SAKICTh KBamieHoi Kamyctu, M.B. €po-
xina, H.I1. Opnos, H.A. Boratupuyk Ta [.FO. Kytnina
JIHATIUTA TAKAX BUCHOBKIB, 1110 Tapa BEIMKOT MiCTKOCTI
3HAYHO 3HWKYE SKICTh TOTOBOI mpoxykirii. HaykoBo
OOTPYHTOBAHO 1 MPaKTUYHO IOBEICHO, IO B TAKHX
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€MHOCTSIX HEMOXJIMBO 3a0€3MEeYNTH ONTUMAabHHUH
Temneparypanii pexxuMm (epmenrarnii (15...24 °C)
ta 30epiranus (0...2 °C). Y pa3i BUBaHTaXCHHS KBa-
LIEHO{ KaIlyCTH 3 AOIIHUKIB Ta IIEMEHTOBAHUX €MHOC-
Tell BOHA OKHUCITIOETLCS Ta TEMHIE, 1110 3HWKYE 11 0io-
JIOTIYHY I[iHHICTh Ta TOTIPIIyE€ TOBAPHUWM BUIIIS.
Kpim toro, miast po3dacoBku 10AaTKOBO BUKOPHCTO-
BYIOTh BEJMKY KiTBbKICTH OOYOK SIK iIHBEHTapHY Tapy.
BuBaHTaXEHHS KallyCTH 3 AOIIHUKIB IIPOBOAUTHCS
B QHTUCAHITAPHUX Ta WIKIUIMBUX AJIS JIOJUHU YMO-
Bax, 3 BEJIMKUMH 3aTpaTaMy Py4HO] mparii.

Jnsi KBalIeHHS KalmyCTH TaKOX BUKOPHUCTOBY-
IOThCSI IepeB’siHI OOUKH, ane Led BHI Taph TaKOX
Ma€ CBOI HEIOJIKU: OOYKHM IMOBHUHHI OyTH BHIOTOB-
JIeH] JIhIe 3 JEKiTbKOX BHIIB JIEPEBHHHU, Taka Tapa
HezeneBa, 004K po30yxaroTh, 3a0MpaOuN YaCTHHY
po3cony [3, c. 18].

i Hemonmikkm MOXKHA TOTMEPEIUTH y pasi MpoBe-
JeHHs GepMeHTauii KarmycTu y OpiOHii Tapi 3 BUKO-
PHUCTaHHSM YUCTUX KYJIBTYp MOJIOYHOKHCIHMX Oaxre-
piif 3 BUKOPHCTaHHSAM BaKyyMy.

MeTo0 podoTH € HayKOBE OOTPYHTYBAaHHS PO3-
POOKHM TEXHOJOTii BUPOOHUIITBA KBAIIEHOT KaIlyCTH
y npiOHIN moMiMepHiil XapdoBili Tapi 3 BUKOPUCTaH-
HSIM YUCTUX KYJABTYP FoMO(pEpMEHTATUBHUX MOJIOU-
HOKHCIMX OakTepiii 3 BHKOPHUCTaHHSIM BaKyyMy-
BaHHS.
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i1 MOCSTHEHHSI MOCTaBICHOI METH HEOOXiTHO
OyJ10 BUPIIIUTH TaKi 3aBIaHHS:

— BHBYHUTH cTamdii pepMeHTallii KarrycTH;

— JIOCIIIUTH BIUIUB TEMIIEPATYPHOTO PEKUMY Ha
nporiec pepMeHTaIlii KarmycTu;

— PpO3pOOHUTH TEXHOJIOTiI0 BUPOOHUIITBA KBaIlle-
HOI KamycTu y ApiOHil yImakoBIli 3 BUKOPHCTAHHSIM
BaKyyMYyBaHHS;

— TIPOBECTH MOPIBHAIBHUM aHANI3 TPaJAULIHHUX
cnoco0iB (epMeHTallii KalmycTH 3 YIOCKOHAJICHUM
METOJIOM.

006’exm 0ocriddcenb: TIOKPAIICHHS SKOCTI KBa-
HIeHOi KallyCTH 3 BUKOPHUCTAHHSAM MOJIOYHOKHCIIHX
OakTepiit Ta npiOHOT TOJTIETHIICHOBOT BAKYYMHOI yIIa-
KOBKH.

TIpeomem docnioicery: KBallIeHA KaITyCTa, BUTOTOB-
JIeHa 3a TPaJULIHHOI0 TEXHOJIOTIEI0, KBAIICHA KaITyCTa,
BUTOTOBJIEHA Y JPiOHII BaKyyMHIil yIIaKOBIIi.

Memoou docnidicenn: 3aTATBHOTIPUHHATI Ta CIie-
miajpHI — XiMiuH1, hi3UKO-XiMidHi, 010XiMi4Hi, MIKpPO-
010JI0TiYHI, MATEMAaTHUYHI Ta iH.

Bukaax ocHOBHOro Marepiajy J0CTiT:KeHHS.
ITix yac QepmenTauii KamycTu BiIOyBaeThCsS CIOH-
TaHHe OpOiHHA, TOMY 3aBIaHHSIM BUPOOHHKA € 3a0e3-
MIEYCHHS BCIX YMOBH IJISI PO3BUTKY MOJIOUHOKHCIINX
OakTepild, sIKi CBOEIO YKUTTEAISUTBHICTIO OyIyTh TpU-
THIYYBaTH PO3BHUTOK ILTiICEHEH, OakTepiil Komi-rpynu
Ta MAaCISTHOKHCIIUX OakTepidd, 1o PYHHYHOTH a0o
NPUTHIYYIOTh MOJIOYHY KHCIJIOTYy Ta CHPUYHHSIOTH
IICYyBaHHA TI'OTOBOTO HPOAYKTy. llpoanainizyBaBiin
TpaaWLiiHy TEXHOJIOTiI0, MOJKHA KOHCTaTyBaTH, II0
KamycTa, sika (EepMEHTYEThCS Yy BEIMKUX €MHOC-
TSX, B SIKUX Ba)KKO KOHTPONIOBAaTH TEMIIEPaTypHUI
PEeXUM Ta aHaepOOHI YMOBH i sika KOHTAKTY€ 3 HABKO-
JUIIHIM CEepeIOBHUILEM, IIANAETHCS JOJATKOBOMY
00CIMEHIHHIO, 1110 HE € O€3IEeYHUM JIs1 CIIOKHUBAYiB.
Jo Toro x (epMeHTOBaHY KamycTy HEOOXiTHO Po3-
(acyBaTH y CIOKUBYY yMakoBKy. JlomaTkoBi omepa-
uii ¢acyBaHHA Ta 4ac Ha HUX CIPUYUHSIOTH OKHUC-
HEHH$ KaIlyCTH KMCHEM HOBITPSI, 3HIKEHHS BITaMiHy
C Ta BropuHHE 0OCIMEHIHHS 3 TIOBITPSI.

Jlu1st Toro 100 HEeBiTIOBAaTH BC1 HETATUBHI MOMEHTH,
MOB’s3aHI 3  HEKOHTPOJILOBAHOK  (hepPMEHTAILIEI0
KalyCTH, HaMH 3alpONOHOBaHO HOBUI crociO, SKuii
TIOJISITa€ Y BUKOPUCTaHHI ToMO(epMEHTATUBHIX MOJIOU-
HOKHCITHX OaKTepiil, sKi JayTh 3MOTY YIIPABIATH MPO-
mecoM (epMEHTaIlii KalyCTH Ta OTPUMATH KiHIICBHI
MPOAYKT BUCOKOI SIKOCTI 3 BIANOBIIHUMHU OpPIaHOJIEI-
TUYHUMH Ta (Hi3UKO-XIMIYHUMH TOKA3HUKAMH.

3 omHoro OOKy, 3araJbHUK HampsM MiKpoOiono-
TiYHUX NPOLECIB Y Pa3i KBALIEHHS KallyCTH YUCTUMHU
KyJIBTYypaMH 1 3BU9aifHUM CII0COOOM, TIO CYTi, OHA-
KOBUH. BiIMIHHICTH TTOJISATAE JIUIIE B IIBUAKOCTI TIPO-

XOIIKCHHSI OCHOBHHUX IPOLIECIB — ITiJ Yac KBAaIICHHS
YUCTUMH  KyJABTYpaMH INBUAILIE HAKOMUIYETHCS
MOJIOYHA KHCIIOTA.

PesyneraTti mocmikeHp 3anexars Bif 0ararbox
(hakTopiB: cTymeHs OOCIMEHIHHS emi(iTHOI MIiKpO-
(yopor0 CUpOBHMHHU, YMOB (hepMeHTaIlil KalycTu i3
3aCTOCYBaHHSIM UUCTHUX KYJIBTYp, TOCIIOIAPCHKO-
OOTaHIYHUX COPTIB CUPOBHHU Ta iHILIUX.

3acToCcyBaHHS YUCTHUX KYJIBTYP ITiJ] 4aC KBAIIEHHS
OBOYIB TIPHUCKOPIOE TPOIIeC KUCIOTOYTBOPEHHS 1 TI¢
HACTITBKH iCTOTHO, IO POOUTH OakaHUM 3aCTOCY-
BaHHS YHCTHX KYJIBTYp SK OJHOTO 3 PEryJsTHBHHX
YUHHHUKIB.

[lix dyac KBameHHS KamyCTH 3acTOCOBYIOTbH
YHCTy KyJIBTYpY ra30yTBOpIOIOdoro Buay B. brassica
fermentati y cyminri 3 9UCTOIO KyJIBTYPOIO IPIKIKIB.

SIkicTh KBaIlIeHOT KaIyCTH B pa3i 3aKiH4eHHS 11 pep-
MeHTaIll 3a ontuManbHuX Temmeparyp (21...24 °C)
MONINIIYETHCA, IKIIO 3aCTOCOBYIOTHCS YHCTI KYJBTYpH
1 SIKIIIO TOTOBUI MPOIYKT 30€piracThcs 32 HU3bKUX TEM-
rrepatyp. SKIo K Kamycra 30epiraeThCs B OXOIOMKY-
BaHMX MPUMIIIEHHSAX, TO e(EKT MiJABUIICHHS SKOCTI,
JOCSTHYTHH y pasi (hepMeHTallii, BTpadyaeThbCsl Tij] 4ac
30epiraHHs i 3aCTOCYBaHHS YHCTUX KYJBTYP, 3pELITOIO,
HE Ja€ TO3UTUBHUX PE3YJIbTATIB.

[IpoBeneni MiKpOOIONOTiYHI JOCHIKEHHS TIOKa-
3aJId, M0 y TOTOBOMY MPOAYKTi, OTPUMaHOMY 3a YIO-
CKOHAJICHOIO TEXHOJIOTIE€I0, PO3BHBAIOTHCS MOJIOYHO-
KucTi OakTepii Ta ApDKIKI, HeOakaHy MiKpodopy
y BUIJISIII IUTICEHEH HE BHSBICHO, a Y TOTOBOMY MpO-
IyKTi, OTPUMaHOMY 3a TPaAUIIHHOI0 TEXHOJIOTIEN,
Oy BusBIEHI TuticeHi. KinbKiCTh MOJIOYHOKHCITHAX
OakTepiii y TPOMYKTi, BUTOTOBJICHOMY 3a YIOCKOHa-
JICHOI0 TEXHOJIOTI€I0, 3a0e3Meuye HaKOMMYCHHSI He00-
X1AHOT KIIBKOCTI MOI04HOI Kuciotd Bix 0,7 mo 1,8%.
Tak, y KBallleHii KarrycTi 3a TPAAUIIIIHOIO TEXHOJOTIEr0
BusiBieH0 KYO — 2 x 10° MonovHOKHCIHNX Oakrepii
y 1 1, y KBaleHi# KarycTi 3 BHECEHHSIM IITaMiB YHCTHX
MoJouHOKUCIHX Oaktepiit KYO cranoButs 4 % 10

Y mpomeci CIOHTAaHHOTO OpOAIHHS KaIyCTH
nopsil 3 MOJIOYHOKHCIMMHU OakTepisimu  OepyThb
y4acTb W iHIN MIiKpOOpPTraHi3MU — IPLKIKI, mac-
JSTHO- Ta OLITOBOKHUCII OakTepii, bakTepii rpynu KoJi.
I3 HuX HaWOlIBLI aKTHBHO AiI0Th B.brassicae acidi,
B. brassicae fermentati, Sacch. Brassicae fermentati,
AK1 320e3MeuyI0Th BUCOKY AKICTh KBAaIIEHOI KallyCTH
[12,c. 114].

MikpoopraHisMu  KallyCTH — XapaKTepU3YIOThCS
BEIIMKOIO KIiJBKICTIO Oamwi, ApikmIKiB, TrpuOiB
MOJIOYHOKHCTNX OakTepiil. MUTTS KamyCcTH 3MEHIITy€e
3arajbHy KUTBKICTh MIKPOOPTaHi3MiB B 2 pa3u, TOMY
KamyCTy Mepel KBaIICHHSAM HE MUIOTh, a TIIBKH 3Hi-
MAalOTh IOKPUBHE JIUCTS.
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KBamiena kamycra MOCTYNOBO (DEPMEHTYETHCS
OakTepisMU pi3HHX BUAIB. Y mporec QepmeHTaii
CIoYaTKy BCTymaroTh Leuconostoc mesenteroides,
notiMm retepodepmentaTuBHi O0akrepii Lactobacillus
brevis Ta romodepmenratuBHi Lactobacillus planta-
rum [15, c. 148].

Bymiekucnora, 10 HAKONMUYYEThCS Yy TEPHIHI
niepion OpomiHH, yepe3 2..3 100u YTBOPIOETHCS Maiike
BUHSITKOBO Y pe3yJIbTarTi )KUTTENIsUIBHOCTI Leuconostoc
mesenteroides, sIKi TeX HaJJatOTh 3ar1ax KarrycTi.

UYepes 4...6 ni6 OpomiHHS KOKOBI (opMHU 3Mi-
HIOIOTBCS HAa TOMO(EPMEHTAaTHUBHI MOJIOUYHOKHUCITI
nanmuka (L. plantarum), sixi Hakonmuuytots 1,5...2%
kucaoTH. L. plantarum sk cyGcTpaT BUKOPHUCTOBYIOTH
MaHiT, SIKUH YTBOPIOETHCS Tif Mi€t0 rerepodepmen-
tatuBHUX Oaktepiii Lactobacillus brevis, Ta Hamae
KamycTi ripkoro cMaky [ 15 c. 153; 17 ¢. 85; 18, c. 346].

OCKiNbKM B CHPOBHHI NPUCYTHA emi(iTHa MIKpo-
¢opa, sika MOKe HETaTUBHO BIUTHHYTH Ha NEPIINH eTamn

KANTYCTA

3HATTS BEPXHBOI'O IMOKPHUBHOT'O JIMCTS

!

[TarkyBaHHs

!

branmyBanHs naporo

T=110°C,t=60...90 c

UYucra KynbTypa
MOJIOYHOKHCIIUX ~ — 3MilryBaHHS —
Oakrepiii
®dacyBaHHs B TIOJIMEpPHI EMHOCTI Ta BaKyyMyBaHHS (YIIIJTbHCHHS)
depmeHTaIIiS

(T=30°C, T =46 ronusn, no pH 3,5)

!

KBamrena Kamycra

(ykpo-kucnotuuit innexc 21%, pH = 3,5; BMict MosiouHoi kucioru 1,5..1,6%)

l

30epiraHHs Ha XOJIOI

(T=0...2°C)

Puc. 1. TexnoJioriuna cxema KBaleHHSI KalyCTHu 3 BUKOPUCTAHHAM

MOJIOYHOKHCJIHX OaKTepii
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NpUPOIHOT (pepMeHTallil KamyCTH, HaMH 3alporOHO-
BaHO IPOBOJMTH KOPOTKOYACHY TEILUIOBY OOpOOKY I1at-
KOBaHOI KarycTH mapoto Brponosxk 60...90 ¢ (puc. 1).
[Ticnst Takoi 0OpOOKM 3aKBACKy YHCTOI KyNBTYpH PiB-
HOMIpHO PO3OPH3KYIOTh Ha IIATKOBaHY KaITyCTy, SKa
Mictuth He MeHile 4,0% pO3YMHHHUX CYyXHX PEUOBHH,
3 SKMX Ha TepmoMy erari (epMeHTamil MigIaeTbes
1,8% 3 yrtBOpeHHsaMm 1,8% momnouHoi kucimotd. Taka
KOHIIEHTpAIIisl KHCIIOTH PUTHIYYE PicT OaKTepii.

VY pa3i mopyueHHS TEMIEpPaTypHOIO pPEXUMY
Ta aHaepoOHWX YMOB (epMeHTallii TMPOSBISIOTH
aKTHBHICTH TifpoJa3u — (epMEHTH MaCISTHOKUCINX
OakTepil, IO MEPETBOPIOIOTh LYKPH KaIyCTH Ha
MacisHy kucnory, CO,, H,.

[lekTHHOBI PEYOBMHU I Ji€I0 MEKTONI3y (ep-
MEHTIB 13 HEpO3YMHHOI (popMH MEepexonsiTh y po3-
YUHHY, [0 TPU3BOOUTH A0 BTPATH XPYMKOi KOHCHC-
Tennii xamyctu [6, c. 10]. Ix axtuBHicTE MOXHA
3MEHIIUTH 3HIKEHHAM pH BHACHiOK yTBOpEHH:
MOJIOYHOI KHCJIOTH MOJIOYHO-
KHCJIMU OaKTepisIMH.

Temneparypa ¢epmenTa-
1ii 3HaYHOIO MIpOIO BILIHBAE
Ha TIporiec OpoAiHHSA 1 € OCHO-
BHUM PETYISTOPOM PO3BUTKY
MEBHHUX TPy MOJIOYHOKUCIUX
MIKpOOpTaHi3MiB, sIKi BU3Ha-
Yal0Th MIEBHY SKICTh TOTOBOTO
MPOIYKTY.

JUtst cTUMyISITIii  Tiporecy
OpOIIHHS B TPAIUIIHHUX TEX-
HOJIOTiSIX ~ BHKOPUCTOBYIOTH
NaCl y xinbkocti 2...3%, ne
NPU3BOIUTH JO CTHMYJISALIT
IJIa3MOJTi3y KIIITHHU 1 BHUTY-
YeHHS O1IBIIOT KUTHKOCTI KITi-
TUHHOTO COKY.

V pasi BUKOpUCTaHHS Kepo-
BaHOTO TIpoIlecy (pepMeHTaril
3 BHECEHHSIM YHCTHX KYJIBTYD
MOJIOYHOKHCITIX OaKTepiii KOH-
LICHTPAIII0 COJli MO)XHA 3HH-
sut 10 0,5...2,0%, OCKUILKH
NOKMBHI PEYOBHHHM, SIKI Mic-
TATBCS B KalycTi, JOCTYIHI
MOJIOYHOKHCITAM  OaKTepisiM
3pa3y Ha mepiioMy etari Qep-
MeHTalii, 1 yrBopenHs 1,8%
MOJIOYHO KHCJIOTH TpHTHIYYE
PO3BUTOK HeOakaHOi MIKpO-
¢mopn, a 3HmwkeHHs pH cepe-
JIOBHUII[A 3amo0ira€ po3BHUTKY
MAaTOreHHUX MIKPOOPraHi3MiB.

IToBapena cinb

0,5..2,0%
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Y po3poOI1i TEXHONOTIYHOI CXeMU KBAITICHHS KAITyCTH
(puc. 1) B emHoCTsIX 710 1 iv® 17151 iHTEHCH(IKAITT COKOBH-
JIUICHHST 3apOIIOHOBAHO ITIATKOBAHY KAIyCTy ITiIIaBaTd
KopoTKo4acHii o0poo naporo T = 110°C, T = 60...90 c.
INonepenHs TepmivHa 06poOKa MPH3BEIE 10 3HIKEHHS [ATO-
TeHHOI MIKPO(IIOpH CBIXKOI KAITYCTH Ta 10 30UTBIIICHHS Tep-
MiHY 30epiraHHsi TOTOBOTO MPOMYKTY.

3am3uTy 710 0,5...2,0%, OCKUIBKY MOKHUBHI PEYOBUHH,
SIKI MICTSTBCSL B KAaIyCTi, JOCTYIHI MOJIOYHOKHCIAM
OakTepisiM 3pa3y Ha epHIoMy eTarti pepMeHTallii 1 yTBo-
perns 1,8% MONOYHOI KMCIIOTH TPHUTHIYYE PO3IBHTOK
HebaxxaHoi Mikpodutopw, a 3HmwkeHHs pH cepenopuiia
3arno0irae po3BUTKY NATOTEHHUX MiKpPOOPTaHi3MiB.

[Jaii 06po0OrneHy KarrycTy 3MIIIyBajd i3 TaGmuns 1
3aKBACKOI0 YUCTUX I‘OMO(bepMeHTaTI/IBHI/IX 3IMIHM XIMIYHOIO CK. JIAy KAIyCTH
MOJIOUHOKHUCIIUX OaKTepiii Ta MOBapCHOIO nix yac pepmenTamii
cimumio, acyBaiy y MOJMiETHICHOBY MiJIKY Kanycra, %
tapy. IlakeTs 3 KamycTOl0 BUTPUMYBAJIH [TokazHuku 10 micas
Ha CTeNakax MpoTsroM 3 1ib 3a Temrepa- bepmenranii | depmenTanii
Typu 22 °C myst epmeHTartii. MacoBa gacTka: I[yKpiB 4,6 1,8

[Micns  TpugenHoi Qepmenranii 3a MEKTHHY 0,2 1,8
PaxyHOK IJ1a3MOJTi3y 1 BUIIIEHHS KIITHH- KITKOBHHA 0,6 0,8
HOT'O COKY 3MEHIIIY€ThCSI 00’ €M MTPOIYKTY, GiIKiB 17 0.8
TOMY HaMH 3alpONOHOBAHO BaKyyMy- By 08 14
BaHHS MTAKETIB 3 KAITyCTOIO 10 CTBOPEHHS
trcky 300 Ila, 1ie macTh 3MOTY BHITyYHUTH
3QJIMIIKY ITOBITPS M 1HIIKX Ta3iB mij yac L6
MaKyBaHHs TapH 3 KamycTolo. a2 14 y

3MiHM XIMIYHOTO CKJaly KalyCTu = /
mig vac (epMeHTamii MpencTaBICHO £ E 12 /

B Ta0mumi 1. E i 1

IIpoilec MOJIOUHOKHUCIIOrO OPOMIHHS g é os /
KOHTPOJTIOBAJIX 32 3MiHOIO MAacOBO1 YaCTKU = % ' /
TUTPOBaHUX KHUCJIOT y TEePEepaxyHKy Ha EZo6
MOJIOUHY KHCHOTYy (puc. 2) Ta 3MiHOIO s % /
axtuBHOI kuciotHocTi (pH) (puc. 3). g g 04 /

Y mpomeci MOJIOYHOKHCIOTO Opo- = 202
IiHHS TeTepoepMEHTaTUBHUMH MOJIOU- o
HOKHCIMMH  GakTepisMu  Leuconostoc 5 - 36 18 60 7
mesenteroides,  Lactobacillus  brevis,

L. permentum, L. viridescens, Bifido-
bacterium yTBOPIOETBCS, OKPIM MOJIOYHOL
kucioTH, erwioBuit crupt, CO,.
BucnoBkn. Ha mincrasi Teopernd-
HUX, aHATITHYHUX Ta CKCIICPUMEHTAIb-

Tpusaiicts pepMenTallii, roj

Puc. 2. Bnius TpuBanocri ¢pepmenTamii
HA MaCOBY YaCTKY TUTPOBAHUX KHCJIOT

HHX JOCIIPKEHb po3po0iieHa TexHoyoris ~ PH 7

KBallIeHO1 KalycTH y ApiOHIH BaKyyMHIil

YIaKOBIIi 3 BAKOPUCTAHHIM YUCTUX KYJIb- 6
TYP MOJIOYHOKHCIIHX OakTepiil.
HayxoBo 00rpyHTOBaHO, 1110 3a JIOTIOMO-

\

TOI0 YIMOCKOHAJIEHOI TEXHOJIOTiT BHPOOHU-
LITBA KBAILIEHOI KAITyCT! MOYKHA YHUKHYTH

npoOjeM BHPOOHMIITBA JIAKTO(EPMEHTO- 47
BaHOI MPOMIYKIi, a caMe TOPOKEBIHHSI, 1
THUTTS, IOTEMHIHHSI, Mallepailii TKaHUH. 3 1

JloBenieHo, MO Y pa3i BHKOPHUCTAHHS 0

KEepOBaHOTO TIporiecy GepMeHTarii 3 BHe-
CEHHSM YHCTHX KYJBTYP MOJIOUYHOKHC-
JIUX OaKTepii KOHIICHTPAIII0 COMi MOXKHA

12 24 36 48 60 72

TpusaiicTb pepMeHTaNii , O]

Puc. 3. 3mina pH cepegoBuma mix yac ¢pepmenTanii kamycru
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Bueni sanucku THY imeni B.1. Bepnancbkoro. Cepisi: TexHiuHi Hayku

Mikpo0bionoriuni JOCHIKEHHS TOKa3ald, 10
y KBallleHi# KamycTi, mporiec ¢epMeHTallii Kol mpo-
XOIWB y NpiOHIN BakyyMHIW Tapi, HE BiOyBaeThCs
00CIMCHIHHS 3 HAaBKOJMIIIHBOTO CEPEIOBHUIINE Ta HE
Ma€ PO3BHUTKY IUTICEHEH Ta MacISHOKHCIUX MIKpO-
OpraHi3MiB.

(hepMeHTaIil a€ 3MOTy OTPUMATH TOTOBUH MPOAYKT
3 IPOOIOTHYHNMH BIIACTUBOCTSIMHU T4 HU3BKHM BMiC-
TOM COJIl.

IepcnekTHBaMH  MOJAJBINUX  JAOCTIIKEHb
€ PO3poOJICHHST HOPMATHUBHOI JTOKyMEHTAIlil Ha TeX-
HOJIOTi}0 BUPOOHHUIITBA KBAIlICHOI KamyCcTH y ApiO-

KyneruByBaHHs OLIOTONOBOI KamyCTH YHUCTOK  Hil BaKyyMHIH YIAKOBI; IPOBEICHHS POMHUCIOBOT

KyJIBTYPOIO MOJIOYHOKMCIMX OakTepii Ha moyarky ampoOaiii po3po0iaeHo] TeXHOMOTIi.
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Bezusov A.T., Palvashova H.I., Dotsenko N.V., Afanasieva T.M.
USE OF LACTIC ACID BACTERIA IN THE PRODUCTION OF SAUERKRAUT

The paper analyzes the problems that accompany the production of sauerkraut by traditional technology, such
as uncontrolled fermentation process in large containers, the inability to control the temperature of the relevant
anaerobic conditions, re-contamination of the finished product, which is not safe for consumers. In addition,
fermented cabbage must be packaged in consumer packaging. Additional packing operations and time on them
cause oxidation of cabbage with air oxygen, reduction of vitamin C and secondary contamination from the air.

In order to avoid all the negative aspects associated with uncontrolled fermentation of cabbage, a
new method is proposed, which consists in the use of homofermentative lactic acid bacteria Lactobacillus
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plantarum, etc., which will control the fermentation process of cabbage and get the final high quality product
with appropriate organoleptic and physico-chemical parameters.

The use of pure cultures of lactic acid bacteria in the production of sauerkraut and the choice of the strain
of pure cultures of homofermentative lactic acid bacteria are substantiated.

It is proved that the use of pure crops in the fermentation of vegetables accelerates the process of acid
formation and this is so significant that makes it desirable to use pure crops as one of the regulatory factors.

The quality of sauerkraut at the end of its fermentation at optimal temperatures (21... 24 °C) improves if
pure cultures are used and when the finished product is stored at low temperatures 0... 2 °C. If the cabbage is
stored in refrigerated rooms where the temperature is above 2 °C, the effect of quality improvement achieved
during fermentation is lost during storage, and the use of pure crops, in the end, does not give positive results.

Given that the fermentation temperature significantly affects the fermentation process and is the main
regulator of the development of certain groups of lactic acid microorganisms that determine a certain quality
of the finished product, it was found that in violation of temperature and anaerobic fermentation conditions
show hydrolase activity — butyric acid bacteria that convert cabbage sugars into butyric acid, CO,, H,.

The influence of fermentation duration on the change of titrated acids content is investigated in the work.
1t is shown that when using a controlled fermentation process with the introduction of pure cultures of lactic
acid bacteria, the salt concentration can be reduced to 0.5...2.0% compared to the existing traditional method,
where it is 2...3%, because the nutrients contained in cabbage is available to lactic acid bacteria immediately
at the first stage of fermentation and the formation of 1.8% lactic acid inhibits the development of unwanted
microflora, and lowering the pH of the environment prevents the development of pathogenic microorganisms.

As fermented products are sources of probiotic cultures of lactic acid microorganisms, during the
fermentation process cabbage is enriched with its own biologically active substances — vitamins, enzymes,
organic acids and others, which in combination with probiotic microorganisms make it possible to obtain a
fermented product for functional and health purposes.

Based on experimental studies, it has been proven that the cultivation of white cabbage by pure culture
of lactic acid bacteria at the beginning of fermentation allows to obtain a finished product with probiotic
properties and low salt content.

Scientifically substantiated technology of cabbage fermentation in polymer small container with vacuum
has been developed. When developing the technological scheme of cabbage fermentation in containers up to
1 dm’ for intensification of juicing, it is proposed to subject shredded cabbage to short-term steam treatment
T=110°C, t=60..90s. It is proved experimentally that preliminary heat treatment will lead to a decrease in
the pathogenic microflora of fresh cabbage and to an increase in the shelf life of the finished product.

Organoleptic, physicochemical and microbiological indicators of the quality of the finished product are
determined. Microbiological studies have shown that lactic acid bacteria and yeast develop in the finished
product obtained by advanced technology, undesirable microflora in the form of molds was not detected,
and molds were detected in the finished product obtained by traditional technology. It is established that the
number of lactic acid bacteria in the product made by advanced technology provides the accumulation of the
required amount of lactic acid from 0,7 to 1,8%. It was determined that in sauerkraut by traditional technology
found CFU — 2 x 1(Flactic acid bacteria per 1 g, in sauerkraut with the introduction of strains of pure lactic
acid bacteria CFU is 4 x 10°.

It is proposed to pack the finished sauerkraut in a polymer shallow container with a capacity of up to
1 dm’ with vacuum to create a pressure of 300 PA, which will allow remove residues of air or other gases
during packaging of cabbage and extend both the shelf life of the finished product and prevent the oxidation
of biologically active substances.

Key words: homofermentative lactic acid bacteria, pure culture, sauerkraut, probiotic products, polymer
packaging, vacuuming.
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