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AHHOTALIMSA

Junnomuass padora: 79 crpanun, 23 Tabmuusl, 14 pucyHkoB u 35
UCTOYHUKOB JINTEPATYPHI.

KiawueBble CJIOBA! JJAKTOBAKTEPHUU, 3AKBACKU
KOHLEHTPUPOBAHHBIE = 3AMOPOXEHHBIE, @ IMTPOBUOTUYECKUE
MUKPOOPI"AHU3MBI.

Oo0BbexkTamMn HCCJIeI0BaHNS SIBIISTFOTCSI KOHIICHTPUPOBAaHHBIE
3aMOpOKEHHBIE 3aKBACKH, a TaKXKe 00pasilbl, B3SAThIC B XOJI€ TEXHOJOTHYECKOTO
nporecca MPOM3BOJCTBA 3aKBACOK (T.€. IOCEBHOM Marepuan, HaKOIUICHHAS
OonomMacca, buomacca C 3aUUTHOM Cpeoil, TOTOBBIA MPOIYKT) U MOJOKO ChIPOE
JUTSL OLIEHKY TIPOM3BOJICTBEHHOM ITPUTOTHOCTH.

Heab0 TUNIOMHOI PadoOThI SBISICTCS WU3yYEHHE OCHOB MPOM3BOJICTBA H
NPOM3BOJICTBEHHBI  KOHTPOJIb ~ TMPOOMOTHYECKMX  MHKPOOPTaHHU3MOB B
KOHIICHTPUPOBAaHHBIX 3aKBACKaX.

B ngummomHO#  paboTe  MPUMEHSUIUCh  OMOTEXHOJOTHYECKUE |
MHUKPOOHOJIOTUIECKHE METOBI HCCIICIOBAHUN.

B xone paGoTel ObLIM M3Y4YEHBI BHIOOPOYHBIE KYJIBTYPHl MOJOYHOKHCIIBIX
Oaktepuii poma Lactobacillus; mpoBemeHbl TecTBI 1O  HIACHTHU(DHUKAIIUU
BBIPAIICHHBIX KYJIbTYP MOJIOUHOKHCIBIX Oakrepuii poma Lactobacillus; uzydeno
BIMSSHAE COCTaBa TNHUTATENBHBIX Cpel Ha POCT PA3MYHBIX  IITAMMOB
IPOOMOTHYECKMX MOJIOUHOKHCIBIX Oaktepuii poma Lactobacillus; Taxke Obim
U3yYeHBbl OCHOBBI MPOU3BOJICTBA KOHIICHTPUPOBAHHBIX 3aMOPOKCHHBIX 3aKBACOK,
NPOBENIEH WX aHadW3 Ha KaXIOW CTaauM TPOU3BOACTBA. bbula mpoBencHa
IPOBEPKA CHIPOTO MOJIOKA ISl OLIEHKHU €T0 MPOU3BOACTBEHHOW MPHUTOTHOCTH.

[MpencraBuremn  poma  Lactobacillus  sBnstorcss  aykcoTpodHbIME
MHUKPOOPTaHU3MaMU M TIOATOMY OYECHb TPeOOBATEIBHO OTHOCATCS K COCTaBY
NUTATENBHBIX cpen. OHM TPUCTIOCOOWIMCh K KOMIUIGKCHBIM —OpPTaHUYECKHM
cyocTparaM ® JJIsl Pa3BUTHS M POCTa OHU HYXKJAIOTCS KaK B YIJICBOIHBIX
UCTOYHMKAX, TaK M B HYKJICOTHIAX, aMUHOKHCIIOTaX U BUTaMUHaX. Yaiie Bcero
JUIs. pocTa HY>KeH pubodaBuH, a HeoOxonumocTh B BuTamuHax B9, B6 u Hl
pasiuyHa I Pa3HbIX BUJIOB OMKMCHIBAEMOTO POja. BOJBIIMHCTBO BemiecTBa JJIs
pocTa BKJIFOUCHBI B UCIIOJIb3YEMbIC HAMH CPE/IBI.

B  pesynprare aHanmW3a  MCCIEAYEMBIX  3aKBAaCOK  3aMOPOKCHHBIX
KOHILCHTPUPOBAHHBIX ~OaKTepHMil TIpyNNbl KHINEYHBIX mamodek B 10 cm®
0OHapyKeHO He ObLT0. 3aKBACOYHBIE KYJIBTYPhl 00Pa30BhIBAIN KPYITHBIC KOJIOHHH,
MAaCIITHUCTBIC IO CTPYKType, OT O€JIoro J0 CEeporo MBETOB. MOJIOKO ChIpoe
HOPMAaJIM30BaHHOE, IOCEBHBIC MaTepHuaibl 1 u 2 TeHepanuu, OakTepraibHas Macca
1oCJIe KOHIIGHTPUPOBaHUS, OaKTepualibHAs Macca, CMEIIaHHas C 3alluTHOM
Cpelol, 3aKBacKa TOCJIEC 3aMOPaXMBAHUS W TOTOBBIM MPOAYKT, MMUTATECIHHBIC



CpeIbl A MOJIYYeHHs] MOCEBHOIO MaTepuaja M HAKOIJICHHs OMOMAacChl TakKe
XapaKTEPU30BATUCh MUKPOOHOJIOTUYECKON YHCTOTOM.

[IpoBepka Ha coxaep:kaHWE APOXIKEM M IUIECEHEM IOKas3ana, 4YTO BCe
7a00paTOpPHBIE 3aKBACKH COOTBETCTBYIOT HOPMaM: XapaKTEPU3YIOTCSI OTCYTCTBUEM
TPOAKKEN U TIIECEHEM.

[lo pe3ynabTaTam OIpeAENICHUs KOJUYECTBA JKU3HECHOCOOHBIX KIETOK
JAKTOOAIMII, MOXHO CHAENaTh BBIBOJA: JYYIIM POCT Ha BCEX CTAAUAX
IPOU3BOJACTBEHHOr0  mpouecca  (IOCEBHOM  martepuan 2 IEeHepauuw,
KOHLIEHTPUPOBAaHHAsI Omomacca, roTOBas 3aKBacKa) 3aKBACOYHbIE KYJIbTYphl L.
acidophilus, L. plantarum u L. delbrueckii subsp. bulgaricus mokasamu Ha cpene
MPC. Amnanu3 moceBa cTaauid TPOM3BOJCTBA 3aKBAaCKM HAa  OCHOBE
npoOroTHyeckoro mMukpoopranuzma L. helveticus mokazam, grto mywmmuii poct
KyJbTypa Ja€T Ha cpene bnukdenbara. A Jdydmuid pocT CTaauid U3TOTOBJICHUS
3aKBacOK Ha OCHOBE KyJbTyp L. casei u L. rhamnosus naGmonaics Ha cpene Juis
onpenenenus suaa L. casei, L. rhamnosus.

bouia IIPOBE/ICHA THIaTEeIbHAS poBepKa MOJIOKA CBIPOTO
HOPMAJIM30BAHHOTO /0 TOIO MOMEHTA, KOTJa B HEro Mnomajer OakTepuaibHas
3aKBaCKa.
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AO'ekTami nacjaegaBaHHsl 3'SYISAIONIA KAHIPHTPABAHBIA 3aMapoKaHbIs
3aKBacKi, a Takcama Y30pbl, y3SThid MaJuac TIXHajIariyHara rnpaiacy BhITBOPYACII
3aKkBacak (T.3H. MacCsSyHBI MaTAPhIsAJ, HazamamiaHas Oismaca, OisiMaca 3 aXxOYHBIM
acsipoJI3eM, TaTOBBI MPAJAYKT) 1 MaJlako ChIPOE [IJIs AalPHKI BBITBOpYAM
MPBIIATHACIII.

MbTaii ApInJioMHAl padoThl 3'ayisera BEIByY9HHE aCHOY BBITBOpYACIII 1
BBITBOPYbl KaHTPOJIb MPaOISTHIUHBIX MiKpaapraHizmMay Yy KaHI[PHTpPaBaHBIX
3aKBacKax.

VY npimioMHail padore NPBIMSHSITICSA O1ITOXHANATTYHBIA 1 MiKpaOisIariyHbls
MeTaJIbl JaciieIaBaHHsY .

VY xox3e paboThl ObUII BRIBYYaHbl BHIOAPAUHBIS KYJBTYPhl MaTOYHAKICIIBIX
OakTapeiii  pomy Lactobacillus; mpaBemsensl T3cTBI 1A IAPHTHIGIKALBI
BBIpAIIIYaHbIX KYJIbTYp MaJOYHAKICIBIX OakTIpbid poay Lactobacillus; BeiByuana
VIUTBIY CKJTaly MaKbIYHBIX acspOA3Sy Ha POCT PO3HBIX IITamay MpalOisiThIYHBIX
MaJIOYHaKICIbIX OakTIpeiid poay Lactobacillus; Takcama ObuTi BEIByYaHBI aCHOBBI
BBITBOPUACIIl KAHIPHTPABAHBIX 3aMapOKaHBIX 3aKBACaK, MPaBE3CHbI 1X aHaATI3 Ha
KOXKHAWl CTajpll BBHITBOpUACIi. bbula mpaBea3eHa MpaBepka ChIpoTra Majaka JJis
a/I3HaK1 SIT0 BRITBOpYAl MpbIAaTHACIII.

[Mpancrayuiki  pomy  Lactobacillus  3'synsroria  aykcaTpodHbIMI
MiKpaapraHizMami 1 TaMy BeJbMi MaTpabaBajibHa CTaBSIlIA /1a CKIIATy MaKbIYHBIX
acsipoa3ay. SHbI IpbICTacaBallics J1a KOMIUIEKCHBIX apraHiuHbIX cyOcTpartay 1 s
pasBilllld 1 POCTY SHBI MaroOIb MAaTpI0y SK Yy BYTISBOIHBIX KpPBIHIIAX, TaK 1 ¥
HyKJIeaTbl1ay, amiHakiciaoTax 1 BitTamiHax. Yacmeil 3a yc€ g pocTy marpia0eH
pridadaBin, a HeabxomHaclp y Bitamidax B9, B6 1 H1 po3nas anis po3HbIx Bigay
amicBaHara poay. bombIinacup paubiBa AJi pOCTY YKIIIOUAHBI ¥ BBIKAPBHICTOYBAHBIS
HaMi acspoJII3i.

VY BBIHIKY aHaJi3y JOCJIEIHBIX 3aKBAacaK 3aMapOKaHBIX KAHIIHTPABAHBIX
GaKTIPBIM TPYyMBI KilauHbix manadak y 10 cm® BeigyieHa He Gbu10. 3aKBacayHbIA
KyJbTYypbl yTBapasi OyiHbIA KajOHIl, MAcIsSHICTBIS Ma CTPYKTYpHI, aj Oenara na
nmpara Kojepay. Manako celpoe HapMmati3aBaHae, MACSYHbIS MAaTIPhUIl 1 1 2
reHeparibli, OaKTAIPHISTIbHAS Maca TMacis KaHIPHTPABaHHs, OaKTIPhIUIHHAS Maca,



3MeIIaHasl 3 axOYHbIM acsApOJJA3€M, 3aKBacKa Maciii 3aMapOo)KBaHHS 1 TaTOBbI
NOPagyKT, MNaXBIYHBIA acsSpoAn3l s aTpbIMaHHA TAacsSyHOTa MaT3phIATy 1
Ha3ananiBaHHi 01AMachl Takcama XapaKTapbl3aBaiics MikpaOisaariyHail YbICIiHEN.

[IpaBepka Ha VYTpbIMaHHE JAPOXKIKAY 1 IBUIl TMakasajga, IITO yce
JabapaTOpHBIS 3aKBACKl a/AMaBsIalolb HOPMaM: XapaKTaphI3yIOllla aacyTHACIO
JOCIICTHBIX a0'eKTay.

[1a BBIHIKAX BBI3HAYDHHS KOJBKACII JKBIILIA3A0IBHBIX KIETaK JaKTOOAIMILI,
MO’KHa 3palillb BBICHOBY: JICTIIBI POCT HA YCIX CTaABIIX BBITBOpYAra mparpcy
(macsayHbBl MaTAPBISLUT 2 TeHepallbli, KaHIPHTpaBaHas OisMaca, TaToBas 3aKBacKa)
3akBacauHblsl KynabTyphl L. acidophilus, L. plantarum i1 L. delbrueckii subsp.
bulgaricus makazami Ha acspomn3i MPC. Amnami3 maceBa cTaiblii BBEITBOpYACII
3aKBacKl Ha acHOBe mpaldisTbluHara Mikpaapranizma L. helveticus makazay, mro
JISMIIBI POCT KyJbTypa Aae Ha acapoan3i biuikdensbara. A nenimibl pocT cTaablid
BbIpa0y 3akBacak Ha acHoBe KyabTyp L. casei 1 L. rhamnosus Hazipaycsa Ha
acsipoaa31 Juis BeI3HAUdHHS Biy L. casei, L. thamnosus.

bruta mpaBen3ena crapaHHasi mpaBepka Majiaka ChIpora HapMmalli3aBaHara ja
Taro MOMaHTy, Kaji ¥ siro narpaniub 0akTIpbIsIbHAS 3aKBaCKa.
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ABSTRACT

Thesis: 79 pages, 23 tables, 14 figures and 35 sources of literature.

Key words: LACTOBACTERIA, CONCENTRATED FROZEN
STARTERS, PROBIOTIC MICROORGANISMS.

The objects of study are concentrated frozen starters, as well as samples
taken during the technological process of starter production (i.e. seed, accumulated
biomass, biomass with a protective environment, finished product) and raw milk to
assess production suitability.

The purpose of the thesis is to study the basics of production and
production control of probiotic microorganisms in concentrated starter cultures.

In the thesis, biotechnological and microbiological research methods were
used.

In the course of the work, selective cultures of lactic acid bacteria of the
genus Lactobacillus were studied; tests were carried out to identify grown cultures
of lactic acid bacteria of the genus Lactobacillus; the influence of the composition
of nutrient media on the growth of various strains of probiotic lactic acid bacteria
of the genus Lactobacillus was studied; the basics of the production of
concentrated frozen starters were also studied, their analysis was carried out at
each stage of production. Raw milk was tested to assess its suitability for
production.

Representatives of the genus Lactobacillus are auxotrophic microorganisms
and therefore are very demanding on the composition of nutrient media. They have
adapted to complex organic substrates and for development and growth they need
both carbohydrate sources and nucleotides, amino acids and vitamins. Most often,
riboflavin is needed for growth, and the need for vitamins B9, B6 and H1 is
different for different species of the described genus. Most growth materials are
included in the media we use.

As a result of the analysis of the studied starter cultures, no frozen
concentrated bacteria of the Escherichia coli group in 10 cm?® were found. Starter
cultures formed large colonies, oily in structure, from white to gray in color. Raw
normalized milk, inoculums of the 1st and 2nd generations, bacterial mass after
concentration, bacterial mass mixed with a protective medium, starter after
freezing and the finished product, nutrient media for obtaining inoculum and
biomass accumulation were also characterized by microbiological purity.

Testing for the content of yeasts and molds showed that all laboratory
starters meet the standards: they are characterized by the absence of the studied
objects.



Based on the results of determining the number of viable lactobacilli cells,
we can conclude: the best growth at all stages of the production process (seed
material of the 2nd generation, concentrated biomass, ready-made sourdough)
starter cultures L. acidophilus, L. plantarum and L. delbrueckii subsp. bulgaricus
was shown on MPC medium. An analysis of the sowing stages of the production of
a starter culture based on the probiotic microorganism L. helveticus showed that
the culture gives the best growth on Blikfeldt's medium. And the best growth of
stages of production of starter cultures based on L. casei and L. rhamnosus cultures
was observed on the medium for determining the species L. casei, L. rhamnosus.

A thorough check of raw normalized milk was carried out until the moment
when bacterial starter gets into it.



