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Abstract

This article presents the results of studying the effect of starter cultures on the process of yogurt
fermentation.

It is known that the microorganisms that make up the starter cultures for yogurt, depending on the
physiological characteristics, form milk-protein clots with different types of consistency and with varying
degrees of viscosity during the fermentation of milk. For drinking yoghurt, viscous type starters with a
reduced tendency to syneresis are used. Three different starter cultures were used in the technological
process, representing the object of this study: symbiotic cultures of
Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus thermophilus and Lactobacillus fermentum 14
isolated from goat's milk. As a raw material, goat milk of the Zaanen breed of the Almaty region was used.

The interaction between the three types of bacteria is influenced by the amount of each type
introduced, the temperature and the time of ripening. The strain Lactobacillus fermentum 14, isolated from
goat milk and deposited in the Republican Collection of Microorganisms (Astana), was used as a probiotic
culture to strengthen the antagonistic properties of the starter. The interaction of different types of bacteria
is influenced by the amount of each introduced type, temperature and time of fermentation. It was found
that the sample of yogurt with starter culture included Lactobacillus bulgaricus, Streptococcus
thermophiles, and probiotic culture Lactobacillus fermentum 14 had the best sensory properties.

Keywords: goat milk, starter culture, symbiotic cultures, yogurt, organoleptic indicators.

Currently, the Kazakh market has a significant range of starter cultures for yogurt offered by
domestic and foreign companies with recommendations for their use [1, 2].

When developing new types of yoghurts, primary attention is paid to the properties of starters
that contribute to the formation of a dense structure and thick consistency of products, a reduction
in the duration of fermentation and low post-oxidation. Low post-oxidation improves the taste and
consistency of the product during production, packaging and transportation, especially in
conditions of insufficient refrigeration or temperature changes [3].

The starter is the most important factor in determining the quality of yogurt, influencing its
quality and nutritional characteristics, as well as determining the conditions of the fermentation
process and the end fermentation metabolites. Usually, symbiotic cultures are used for the
production of yogurt, consisting mainly of the bacteria Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus.

Lactobacillus fermentum is a strain of gram-positive bacteria that acts as a probiotic. The
use of this strain in dairy products can have an antibacterial effect on certain digestive tract
microorganisms and an antioxidant effect on certain free radicals. For example, it is present in
some popular cheese varieties (Conte, Ragusano). As an energy source Lactobacillus fermentum
strain uses fermentable carbohydrates such as arabinose, galactose and others. The use of intestinal
microorganisms as probiotics in the development of new foods is aimed at the prevention and
treatment of various health problems: allergies, tumor growth and inflammatory bowel diseases
[4, 5].
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One of the promising areas is the design of new types of symbiotic starters and the
development of dairy-based product technologies that include optimal consortia of probiotic
microorganisms in terms of compatibility.

Many strains of lactic acid bacteria that are used in the food industry are probiotics that have
a stimulating and regulating effect on the body, have antagonistic properties against pathogenic
and opportunistic microorganisms of the gastrointestinal tract. These mainly include
Lactobacillus, a genus of Gram-positive anaerobic non-spore-forming lactic acid bacteria [6, 7].

For the manufacture of sour milk products are used production, as well as direct application
of starter. Their purpose is to introduce into the milk mixture, lactic acid microorganisms intended
for fermentation. The advantages of direct application starters are that they contain a much larger
number of lactic acid microorganisms; they are intended for direct introduction into the milk
mixture, which completely eliminates the stages of intermediate fermentation; they minimize the
influence of the human factor [8].

The aim of the work was to study and select the best starter for obtaining yogurt based on
goat's milk.

Materials and methods of research

Raw milk from Saanen goats from a local dairy producer is used to obtain yoghurt samples.
Three different starters were used in the technological process, which were the objects of this
study, they are: YO MIX 495 LYO 100 DCU, YO MIX 883 LYO 50 DCU (Danisco, Germany)
and our proposed starter, which is a combination of Str. thermophilus,
Lb. delbrueckii subsp. bulgaricus (Danisco) and a strain of lactic acid bacteria Lactobacillus
fermentum 14, isolated from goat milk, deposited in the Republican Collection of Microorganisms
(Astana).

The determination of acidity was carried out by the potentiometric method for determining
titratable acidity according to GOST 31976-2012 "Yoghurts and yogurt products".

Starter MIX 495 LYO is a culture with a certain combination of strains, includes Str.
thermophilus and Lb. delbrueckii subsp. bulgaricus.

YOMIX 883 LYO is a highly viscous, soft-fermenting starter containing Str. thermophilus
and Lb. delbrueckii subsp. bulgaricus, which gives a distinct aroma and taste; it has limited post-
oxidation and light syneresis.

Lactobacillus fermentum 14 culture was used as a probiotic to improve the technological
properties of the yogurt starter.

The yogurt samples were cooled and analyzed for organoleptic properties after 24 hours of
storage. To determine the acidity we used a potentiometric method for determining titratable
acidity according to GOST 31976-2012 "Yogurts and yogurt products™.

Results and discussion

The organoleptic analysis of yogurt samples is significant for determining their qualitative
assessment. Figure 1 demonstrates the influence of the duration of fermentation of starter cultures
on the value of titratable acidity. All three types of starter cultures form a clot within 4-6 hours at
the fermentation temperature range of 40+3°C. During this time, the titratable acidity reaches 70-
75°T, which is optimal for clot formation.
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Figure 1- Influence of the duration of fermentation of starter cultures on the value of titratable
acidity

As a result of the study, it was observed that that when using the starter with the use of Lb.
fermentum 14, the yogurt clot had a denser consistency with no signs of syneresis, which can be
explained by the presence of exopolysaccharides in the composition of this starter. Table 1
demonstrates the dependence of the density of the clot and the presence of syneresis on the time
of fermentation of starter cultures.

Table 1 - The dependence of the density of the yogurt clot and the presence of syneresis on the
time of fermentation of skimming milk

Time, min. Types of cultures
YO MIX 495 YO-MIX 883 Lb. bulgaricus,

Str. thermophiles,
Lb. fermentum 14

60 + + +

120 + + +

180 + + +

240 ++ + ++

300 ++ ++ ++

360 ++ ++ +++

Notes: + no clot; ++ soft clot of yogurt, without separated serum; +++ dense clot of yogurt,
without separated serum

Fermented yogurt samples were evaluated organoleptically on a 5-point scale according to
the following indicators: appearance, creaminess; consistency, viscosity of the clot; density,
uniformity; taste; color and smell. Figure 2 demonstrates the organoleptic evaluation of yoghurts.
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Figure 2 - Organoleptic characteristics of prototypes of yoghurts.

Figure 2 presents the organoleptic characteristics of fermented milk products based on YO
MIX 495 LYO 100 DCU, YO MIX 883 LYO 50 DCU starter cultures (which contain Str.
thermophilus and Lb. delbrueckii subsp. bulgaricus) were within the normal range. The use of direct
application starters, which occupy the largest share in the supply of starters to dairy plants, namely
YO MIX 495 LYO 100 DCU and YO MIX 883 LYO 50 DCU (Danisco, Germany), positively
affects the fermentation modes (temperature and duration of fermentation) and organoleptic
characteristics of yogurts. However, a sample of yogurt with yoghurt starter Str. thermophiles,
Lb. delbrueckii subsp. bulgaricus and a probiotic culture of Lb. fermentum 14, had the best
organoleptic characteristics. Organoleptic analysis of yoghurt samples really completes their
qualitative assessment. According to the data of Fig. 2, the yogurt samples with the highest
acceptance scores are: 19.25 for sample C followed by sample B (18.24) and sample A (15.68).
As can be seen in the Fig. 2, sensory analysis demonstrates the highest level of these indicators for
sample C of yogurt. High-quality yogurt cannot have good physical and chemical properties and
poor organoleptic characteristics, since all product indicators must meet the required standards.

The cultures (Str. thermophilus, Lb. delbrueckii subsp. bulgaricus and Lb. fermentum 14)
produce a rapid increase in acidity to pH 4.7-4.6 and then a slower increase in acidity to a lower
pH. This characteristic contributes to good pH stabilization at the end of the ripening process and
during storage. The use of the culture is possible in the range 43-37 °C [3].

The dairy products fermented with YO MIX 495 starter with addition of probiotic strain Lb.
fermentum 14 reached titratable acidity 75 0 T within 6-8 hours of fermentation, thus exceeding
the fermentation time by 1-1.5 hours compared to the fermented products squeezed with YO MIX
495 and YO-MIX 883 only. The results indicate that the use of Str. thermophilus and
Lb. delbrueckii subsp. bulgaricus starters based on probiotic culture Lb. fermentum 14 in the
production of yogurt helps to reduce the duration of the technological cycle of the fermented milk
product and increase its antioxidant properties [9, 10].

The resulting starter exhibits good syneresis control and can also be used in sugar
formulations. During the consumption of the products, there was no separation of whey.
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Based on the research, it was decided to use a starter yogurt culture and probiotic culture Lb.
fermentum 14 at fermentation temperature (40+3) ° C in yogurt production.

Conclusion

Thus, the use of a starter culture based on commercial starter cultures of Str. thermophilus
and Lb. delbrueckii subsp. bulgaricus with the addition of a probiotic strain Lb. fermentum 14
isolated from goat milk of the Almaty region improves the organoleptic characteristics of the final
product. The yoghurt obtained from developed starter culture has a thick texture and mild taste
with low post-oxidation. This starter culture and products derived from it will expand the range of
dairy products produced domestically on the basis of goat's milk.
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MPOBUOTUKAJIBIK YIUBITKBIJIAPJABIH MOTYPTTHIH
ALY TIPOLIECIHE DCEPI

Tyiiin

byn wmakanmaga yHBITKBl AaKbULAAPBIHBIH HOTYPTTapAbl AambITy INPOLECIHE 9CepiH 3eprTey
HOTIXKeJepi KeNTipiJrex.

Horypr craprepiepinin KypaMbIHa KipeTiH MEKpPOOpraHU3MAep (GH3HOIOTHSIIBIK ePEKIIeTKTepiHe
0aliJIaHBICTBI CYTTI AIIBITY KE31HAE 9p TYpii KOHCUCTEHLMSICHI Oap >KoHE op TYPJi TYTKBIPJBIK JopeiKeci
Gap CyT-aKybI3 TPOMOTapbiH Ty3eTiHi Genrimi. Morypr imy yimriH cHHepesWc TeHICHIMSACH TOMEHIereH
TYTKBIP THIITET] allIBITKBIIAP KOJIAHBUIAIBL.

TeXHONOTUSIIBIK TPOIECTe OChl 3epTTEYJiH HBICAHBIH OUIMIpETIH YII TYpJii YHBITKBLIIAPHI
KOJITAHBUI/IBI: cuMOMOTHKANBIK aakbuiaap Lactobacillus bulgaricus, Streptococcus thermophilus sxone
emiki cyrined okmiaynanrad Lactobacillus fermentum 14. IIukisat perinae AaMaTsl 0OIBICHIHBIH 3aaHeH
TYKBIMBIHBIH €IIKI CYTi MMaiaaJaHbLIIbL.

Streptococcus thermophilus HeriziHeH CyT KbIIIKBUIBIH OHAIPYTe JKayanThl €KEH/IIr KOPCETUIreH, all
Lactobacillus bulgaricus itoryptka epekiire 1om 6epeni. bakrepusinapabiH Y TYpiHiH e3apa dpeKeTTecyiHe
opOip EHrI3UIreH TYPAIH MOJIIIepi, TeMIepaTypa >OHE alllbITy YaKbIThl acep €Teii. AIIBITKBIHBIH
AHTArOHMCTIK KACHETTEPiH KYIICUTy YIIiH MPOOMOTHUKAIBIK JAKbUI PETiHAE eIIKi CYTiHEH OKIIayJlaHFaH
koHe PecnyOnukanblKk MHKpOOpraHusmiep KoulekuusceiHa (ActaHa K.) caneiaran Lactobacillus
fermentum 14 mrammel naiinanassinansl. MorypT amsITKeICh (TepMODUIBII CTPENTOKOKK KOHE Gojrap
taskrracel) xkoHe Lactobacillus fermentum 14 npoGuoTHKAIBIK AaKBUTBI Oap HOTYpPT YITICI €H JKaKChI
OPraHOJISITUKAJIBIK KOPCETKILITEpre He eKSHIIr aHBIKTaJIIbI.

Kinrri ce3mep: emki cyTi, YHBITKBI, CHMOMOTHKAIBIK MaKbUIIap, HOTYPT, OpraHOJENTHKAIBIK
KOpCETKIITep.
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AHHOTaNUSA

B naHHO# cTaTbe MPEACTABICHBI pE3YJbTaThl H3YUCHUsS BIMSHUS 3aKBACOYHBIX KYJIBTYP
MHKPOOPTaHU3MOB Ha TPOIECC CKBAIIMBAHUS HOTYPTOB.

HW3BeCTHO, YTO MHKPOOPIaHU3MBbI, BXOASIINE B COCTAB 3aKBACOK JUISl HOTypTa, B 3aBUCUMOCTH OT
(bU3MOIOrHYeCKHX 0COOCHHOCTEH 00pasyroT MPH CKBAIIMBAHUK MOJOKAa MOJIOYHO-OCITKOBBIE CTYCTKH C
Pa3HBIMHU THIIAMH KOHCUCTEHIIMH M Pa3IMYHON CTENICHBIO TAry4decTH. [l TUTHEBOro HOrypTa MPUMEHSOT
3aKBaCKH BS3KOT'O THIIA C IIOHM)KEHHOW TEH/ICHIIMEH K CHHEPE3HUCY.

OOBEKTOM HACTOSIIEr0 MCCICIOBAHUS SBHJINCH TPH PA3IMYHbIC 3aKBACKH JUIS HOTYpTa, B COCTaB
KOTOPBIX BXOAAT cuMOnoTndeckue KyapTypsl Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus
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thermophilus u mpobuornyeckas xynbrypa Lactobacillus fermentum 14, BeineneHHas U3 MOJOKa KO3
3aaHeHCKON TMOpoasl AJIMAaTHHCKOW oOnacTh. B KadecTBe MPOOHMOTHYECKOW KYJIBTYPHI IS YCHIICHHS
AQHTAarOHUCTUYECKHUX CBOWCTB 3aKBAaCKH HMCIOJb30Baan mramm Lactobacillus fermentum 14, BeinenceHubIi
U3 KO3bET0 MOJIOKA M JICTIOHUPOBAHHBIN B PecryOnrKaHCKOW KOJUICKIMA MUKPOOPTaHU3MOB (T. AcTaHa).
Ha B3amMojeiicTBHE pa3MMYHBIX THIOB OAKTEpHil BIHSIOT KOJHMYESCTBO KAXKIOTO BHECEHHOTO THIIA,
TeMIiepaTypa u BpeMsi CKBAIlIMBAHKs. Y CTAHOBIICHO, YTO JIYYIIHMH OPTaHOJCTITHYCCKUMHE TTOKa3aTeISIMU
obmamaer oOpaser HWorypra ¢ 3akBackod, B cocraB Koropoit Bxomar Lactobacillus bulgaricus,
Streptococcus thermophilus u mpobuotnueckas xkynprypa Lactobacillus fermentum 14.

KaloueBble cjoBa: Ko3pe MOJIOKO, 3aKBacka, CHMOWOTHYECKHE KYyJIbTYpHl, HOTYpT,
OpraHoJICIITHYECKHE TTOKA3aTeIH.

B Hacrosiniee BpeMsl Ha Ka3axCTaHCKOM PBIHKE MPEJCTABIEH 3HAYUTENbHBIA aCCOPTUMEHT
3aKBACOK JJIsi MOTypTa, MpenjaraeMblX OTCYECTBCHHBIMHU M 3apyOeKHBIMH KOMIAHUSMHU, C
PEKOMEHIalMSIMU 10 UX UCIIOJb30BaHuio [ 1, 2].

[Ipu pa3zpaboTke HOBBIX BUAOB HOTYPTOB OCHOBHOE BHHMMAaHHUE YIENSETCS CBOHCTBAM
3aKBacOK, CIIOCOOCTBYIOIIUM 00Opa30BaHUIO ITUIOTHOW CTPYKTYPhl U KOHCUCTEHIIMHM IPOAYKTOB,
COKpAIICHUIO MPOJIOKUTEbHOCTH 3aKBAIMBAaHUS U HU3KOMY MOCTOKHCIIeHHIO. M3BecTHO, 4TO
HU3KOE ITOCTOKUCJIEHUE IPUBOAUT K YIYYLNICHUIO BKYyCa M KOHCHCTEHLIMM HPOIAYKTa, 4YTO
HEOOXOJUMO YUYUTBHIBATH TPH MPOU3BOJCTBE, YIIAKOBKE M TPAHCIOPTUPOBKE, OCOOEHHO B
YCJIOBHUSX HEAOCTATOUHOIO OXJIAXKACHUS WM MepenaaoB Temmeparyp [3].

3akBacka SIBISETCS BaXHEHIIUM (DAKTOPOM, OIPEACTSIONUM KadecTBO Horypra u
BIMSIOIIMM Ha €ro Ka4YeCTBEHHBIC M NMHTATEJIbHBIE XAapAaKTEPUCTHUKH, a TaKXKE OINPEAEIISIIONUM
yCcIoBUsL Tporiecca (EepMEHTAlMM W KOHEYHbIE MeTa0onuThl ¢epmeHTanuu. OOBIYHO IS
MPOU3BOJICTBA HOTypTa HCIONB3YIOT CUMOMOTHYECKHE KYJIbTYpPbI, COCTOSIINE B OCHOBHOM U3

6axrepuii Streptococcus thermophilus u Lactobacillus delbrueckii subsp. bulgaricus.

Lactobacillus fermentum mpencraBiasier coOoii mITaMM TIPaMIIOJIOXKHUTEIbHBIX OaKTEPHI,
KOTOpBIA JIEHCTBYeT Kak NpoOHOTHK. lcmonp30BaHWE JTOr0 IITaMMa B 3aKBackKe s
KHCJIOMOJIOYHBIX MPOJIYKTOB MOKET OKa3bIBaTh aHTHOAKTEpHAIIbHOE JICHCTBIE Ha ONpeieNieHHbIE
MHUKpPOOPTaHU3Mbl MUIIEBAPUTEIHLHOIO TPAKTa M AHTHOKCUIAHTHOE JEUCTBHE HA HEKOTOpPbIE
cBoOoAHbBIE paaukaibl. Hampumep, oH MPHUCYTCTBYET B HEKOTOPBIX MOMYJSPHBIX COpTax ChIpa
(Konte, Paryzano). B kauectBe wucrounuka sHepruum mrtamm Lb. fermentum wucnonssyer
dbepMeHTHpYEeMbIe YIJIEBOJBI, TakHMe Kak apaOuHo3a, Trajmakro3a u Jpyrue. llpumenenue
KHIIIEYHBIX MUKPOOPTaHU3MOB B KauecTBE MPOOMOTHKOB MPHU pa3paboTKe HOBBIX MPOAYKTOB
NUTaHUS HaNpaBlIe€HO Ha MNPOQPWIAKTUKY U JIEYEHHWE pPAa3IMYHbIX MPOOJIEM CO 3/I0pPOBHEM:
JIJICPTUH, OITyXO0JIEBOIO POCTA M BOCHAIUTENBHBIX 3a00JIeBaHMIA KUIeYHHKa [7, 8].

OaHUM U3 MEpPCHEeKTUBHBIX HAIPaBJICHUN SBISETCS KOHCTPYUPOBAHHWE HOBBIX BHJIOB
CUMOHMOTHYECKMX 3aKBaCOK W pa3pabdOTKa TEXHOJIOTUH MPOAYKTOB HAa MOJOYHOW OCHOBE,
BKJIIOUYAIOLUX ONTHUMAJIbHBIE C TOYKU 3PEHUSI COBMECTUMOCTH KOHCOPIUYMBI MPOOHOTHYECKUX
MHUKPOOPTaHU3MOB.

Muorue  mTaMMbl ~ MOJIOYHOKHCIBIX  OaKkTepuid, UCIOJBb3yeMble B  THIICBOU
MPOMBINUICHHOCTH,  SIBISIIOTCSI  MPOOMOTHKAMH,  OKa3bIBAIOIIMMHU  CTHMYJIHPYIOIIEe U
perynupyoiiee IeHCTBUE HAa OpPraHu3M, OOJaJaloUIMMH aHTarOHUCTMYECKWMHU CBOWCTBaMHU B
OTHOILIEHUU TATOTCHHBIX M YCIOBHO-NIATOIC€HHBIX MHUKPOOPTAHU3MOB JKENTYI0YHO-KUIIIEUHOTO
tpakta. K HUM B ocHOBHOM oTHocsTcst Lactobacillus, pox rpammonoxuTensHbIX aHA3POOHBIX
HECTIOPOOOPa3YIOIINX MOJIOYHOKUCTBIX OakTepuii [4, 5].

Jlis M3roTOBIEHUS KHCIOMOJOYHOM MPOIYKIIMH MPUMEHSIOTCS MPOU3BOJCTBEHHBIE, a
TaK)Ke 3aKBacCKU MPSIMOTrO BHECeHMs. VX Ha3HaueHHEeM SIBISIETCS BHECEHHE B MOJIOUHYIO CMECh,
MOJIOUHOKHUCIBIX MHKPOOPTaHM3MOB MpeIHAa3HAYCHHBIX JJIsi CKBallMBaHus. JlOCTOMHCTBaMU
3aKBACOK MPSIMOTO BHECEHHS SIBISIETCS TO, YTO OHU COJEPIKAT ropasfao OoJbliee KOJIUYECTBO
MOJIOUHOKHUCIIBIX MHKPOOPTaHU3MOB; IMpelHa3HauYeHbl ISl HEMOCPEICTBEHHOTO BHECEHUS B
MOJIOUHYIO CMECh, YTO TMIOJIHOCTHIO MCKJIIOYAeT CTaJWHM MPOMEKYTOUHOU (epMEeHTaINY;
npeielIbHO MUHUMHU3HUPYIOT BIUSHUE YelloBedeckoro dakTtopa [6].
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Lenbto paboThl OBUIO M3yYEHHE M BBIOOD JIyUIIel 3aKBAacCKU IS MOJMyYeHHs HOrypTa Ha
OCHOBE KO3bETr0 MOJIOKA.

Matepuanbl M1 MeTOABI HCCJIETOBAHUS

s monydeHust o0pa3LoB HOTypTa MCHOIB30BAJIOCH CHIPOE MOJIOKO OT 3aaHEHCKHMX KO3
MECTHOT'O TPOU3BOJIUTENS MOJIOYHONW MPOAYKIHUU. B TexHOIOrHYecKOM mpolecce MPUMEHSUIIUChH
TPU Pa3IUYHbIC 3aKBACKH, SBISIOMIKECS 00bEKTOM Hacrtosiero uccienoanus - YO MIX 495
LYO 100 DCU, YO MIX 883 LYO 50 DCU (Danisco, I'epmannsi) u mpeajaraemas HaMH
3aKBacka, MpejcTaBisomas coboit komoOunarmio Str. thermophilus, Lb. delbrueckii subsp.
bulgaricus (Danisco) u mramMMa MOJIOYHOKHCIBIX OakTepuit Lb. fermentum 14, BeinencHubIi U3
KO3bEro MOJIOKA, ICTIOHMPOBAHHBIM B PecryOnMKaHCKON KOJUIEKIMH MHUKPOOPTaHU3MOB (T.
Acrana). B coctaB 3akBacku MIX 495 LYO BXoasT omnpeaesieHHbIe KOMOMHAIIMK IITaMMOB Str.
thermophilus u Lb delbrueckii subsp. bulgaricus.

YO MIX 883 LYO sBusieTcsi 3aKBacKOW, MSTKOTO OpPOXEHHUS C BBICOKOW CTEMEHBIO
Bsi3kocTH, Brirouaer Str. thermophilus u Lb. delbrueckii subsp. bulgaricus, nmatormme sipko
BBIpQXXCHHBIN apoMaT U BKYC; UMEET OrpaHUYCHHOE TOCTOKUCICHHE U JIETKUN CHHEPE3HC.

Jist yimydieHus TEXHOJIOTMYECKUX CBOMCTB 3aKBACKH JJIsl HOTypTa B Ka4eCTBE MPOOHOTHKA
ObLTa MCMoNb30BaHa KynbTypa Lb. fermentum 14.

OO6pa31p! orypra oxJjaxkaany, a 3aTeM aHaIM3UPOBAIN HA OPraHOJICTITHYECKUE CBOMCTBA
nociae 24  yacoB  xpaHeHus. g ompedeneHus — KUCIOTHOCTH — MCIIOJIb30BaJIU
MNOTEHIIMOMETPUYECKUH MEeTOoJ ompeneneHust Tutpyemoil kucnornoctu no 'OCT 31976-2012
«orypThI 1 HOrypTOBBIE HPOTYKTHDY.

Pe3yabTaTbl M 00Cy:KIeHHE

OprasonenTHuecKuii aHanu3 o0pa3oB HOTypTa BaXKeH JJIs ONPEICICHUS NX KaueCTBEHHOM
oueHku. Ha pucyHke 1 moka3aHo BiIMsSHUE IPOAOJDKUTEIBHOCTH (EPMEHTALMU 3aKBACOK Ha
BEJIMYMHY TUTPYEMOH KUCIOTHOCTU. Bce Tpu Buaa 3aKkBacok 00pa3yloT CTyCTOK B TeueHue 4-6
yacoB 1pu Temrneparype dhepmentanuu 40+3°C. 3a 3To Bpemst TUTpyeMasi KUCJIOTHOCTD JIOCTUTAET
70-75°T, uTo sIBAsIETCS ONTUMAIIBHBIM JJIS1 0Opa30BaHMs CI'yCTKa.
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PI/ICYHOK 1- Bausaue MMpOAOIZKUTCIIbHOCTHU CKBAIIIMBAHUS 3aKBACOK HA 3HAYCHUC TPIpreMOf’I
KHCJIOTHOCTH
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B pesynbraTe nccienoBaHuii BBISIBICHO, YTO IIPH UCTIOIB30BAHUY 3aKBACKH C TIPHMEHEHHEM
Lb. fermentum 14 iorypToBblii crycTOK MMeNl 0ojee IUIOTHYH0 KOHCHCTEHIUIO 0e3 MPU3HAKOB
CHHEpE3HCa, YTO MOKHO OOBSICHITh HATMYUEM B COCTABE JAHHOM 3aKBAaCKH AK30IOJINCAXAPUIOB.
B tabmuie 1 npeacrasieHa 3aBUCHMOCTD IDIOTHOCTH CI'YCTKA M HAJIMYMSI CHHEPE3Hca OT BpEMEHU
(dbepmMeHTaIN 3aKBAaCOK.

Ta6nnua 1 - 3aBHCUMOCTD IJIOTHOCTH CT'yCTKa U HaAJIMYUA CUHEPE3MCa OT BPEMEHN CKBAIIMBAHH 3aKBACOK

Bpems, muH. Turbl 3aKBacKu
YO MIX 495 YO-MIX 883 Lb. bulgaricus,

Str. thermophiles,
Lb. fermentum 14

60 + + +

120 + + +

180 + + +

240 ++ + ++

300 ++ ++ ++

360 ++ ++ +++

[Ipumeuanue: + OTCYTCTBHE CTYCTKa; ++ MSITKUH CTycTOK 0€3 OTHENCHUS CHIBOPOTKH; +++
IUIOTHBIH CTyCTOK 0€3 OT/CNICHNS CBIBOPOTKH

O06pa3ibl pepMEHTUPOBAHHOTO KUCIOMOJIOYHOTO MPOIYKTA OIICHHUBAIA OPTAHOJICTITUYCCKU
mo 5-0aibHOM IIKajae IO CICAYIOMUM II0Ka3aTelnsM: BHEIIHWW BHJl, CIMBOYHOCTH;
KOHCHUCTEHIIMSI, BI3KOCTh CT'YCTKA; IJIOTHOCTh, OIHOPOJHOCTh; BKYC; LIBET U 3anax. Ha pucynke 2
MIPE/ICTaBJICHA OPTaHOJIECNTHYECKAs OIEHKAa HOTYypPTOB.

YO MIX 495 (B) =——YO MIX 883 (A) 3akBacka+L.fermentum 14 (C)

Bremmmii Bujg

3amax

Iser

II;moTHOCTH Bkyc

Koncucrenmus,
BSI3KOCTh

Pucynok 2 - OpraHonenTiHuecKkie XapaKTepHCTUKH OTBITHBIX 00pa31oB Horypra

[To maHHBIM pHUCYHKa 2 OpPraHOJICHTHYECKUE TMOKA3aTeId KMCIOMOJOYHBIX MPOIYKTOB Ha
ocHoBe 3akBacok YO MIX 495 LYO 100 DCU, YO MIX 883 LYO 50 DCU, a takxe Str.
thermophilus u Lb. bulgaricus ¢ no6asienuem mpoouoTHueckoro mramma Lb. fermentum 14,
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ObUTM B mpezenax HOPMBL Vcrmonb3oBaHME 3aKBAaCOK MPSIMOTO BHECEHHS, 3aHUMAIOIINX
HanOOJIBIIIYIO JIOJIO B TIOCTaBKaX 3aKBACOK HAa MOJIOYHBIE MPEaNpusaTus, a iMeHHo: YO MIX 495
LYO 100 DCU u YO MIX 883 LYO 50 DCU (Danisco, ['epmanust), TOJOKUTEIBHO BIUSET Ha
pexumbl  (depMeHTaUUd  (TeMIepaTypy M NPOJOJDKUTENBHOCTh  CKBalIMBaHUS) U
OpPraHOJIEITUYECKUE XapaKTePUCTUKH HOrypTtoB. OAHAKO JIYYIIMMU OPraHONENTHYECKUMU
nmokazaTeJisiMu  obnaman oOpaselr Horypra co CleAyrIled HorypToBod 3akBackoi: Str.
thermophilus, Lb. delbrueckii subsp. bulgaricus u Lb. fermentum 14. Opranonentuyeckuii aHamu3
00pasnoB #orypra (hakTHYeCKH 3aBepIIacT MX Ka4eCTBEHHYIO OIleHKYy. CoriacHO pUCYHKY 2,
00pa3ibl HorypTa ¢ HauBBICHIMMU Oaiiamu npuemiemoctu: 19,25 ms obpasua C, 3aTem cieayror
obpasmsl B (18,24) u A (15,68). OpranonenTuyecKuii aHaIu3 JEMOHCTPUPYET CaMblii BHICOKUI
YpPOBEHb 3THX MOKazarenel y oopasua C iforypra.

KadecTBeHHBIN HOTYpT HE MOXKET MMETh XOpOIIne (PU3HKO-XHUMUUYECKHE CBONCTBA U TPH
ATOM IUJIOXHE OPraHoOJICNITUYECKHE MOKa3aTelIM, TaK KaK BCE MOKa3aTelM KauecTBa MPOJyKTa
JOJI’KHBI COOTBETCTBOBATH TPEOYyeMbIM HOpMaM.

Kynerypsr Str.s thermophilus, Lb. delbrueckii subsp. bulgaricus u Lb. fermentum 14 narot
ObICTpOE TOBBIIIEHWE KHUCIOTHOCTH a0 pH 4,7-4,6, a 3areM OoJyiee MEIJICHHOE TOBBIIICHUE
KHCIIOTHOCTH J10 HU3KOTo pH. DTa XapakrepucTrka criocodCcTBYyeT Xoportiei cradmmmsanuu pH B
KOHIIE ITpoliecca CO3peBaHus U BO BpeMs XxpaHeHus. Vcrnonbp3oBaHue JaHHON 3aKBACKU BO3MOXHO
B nuanazone 43-37 °C [3].

Kucnomonounslii mpoaykT, ckBameHHbIM 3akBackoii YO MIX 495 ¢ pgobGaBrnenuem
npobuoTryeckoro mramma Lb. fermentum 14, noctur tutpyemoii kuciotuoctu 75°T 3a 6-8 yacoB
CKBAIlIMBaHUs, TEM CaMbIM IPEBHICHB MPOJOKUTENBHOCTh CKBamIMBaHus Ha 1-1,5 waca mo
CPaBHEHHUIO C KHCIOMOJIOYHBIMH ITPOJIYKTaMHU, CKBALIEHHBIMU TOJIbKO 3akBackamu YO MIX 495
n YO-MIX 883. TlosyyeHHbIE pe3yJbTaThl CBUIETEIBCTBYIOT O TOM, YTO HCHOJb30BAHUE
3akBacok Str. thermophilus u Lb. delbrueckii subsp. bulgaricus na ocHoBe HpoOHOTHYECKOM
KynsTypel Lb. fermentum 14 mnpu mnpousBoAcTBE HOrypra CIIOCOOCTBYET COKPAIIEHUIO
MPOJIOJKUTENBHOCTH TEXHOJIOTMYECKOTO IUKJIA KUCIOMOJIOYHOIO IPOIYKTA U MOBBIIICHUIO €ro
AHTHOKCHJIAaHTHBIX cBOMCTB [9, 10].

YcTaHOBIEHO, UTO MOTYYEHHAsl 3aKBacKa JIEMOHCTPUPYET XOPOIINI KOHTPOJIb CHHEpe3uca
U MOXKET TaKkK€ HCIIOJIb30BaThCcs B PELENTYypax C HMCIOJIb30BaHUEM caxapa, TaK Kak Mpu
yIoTpeOICHUH MPOTYKTOB HE TPOUCXOTUT OTACICHUSI CHIBOPOTKH.

Ha ocHOBaHuM MpOBENEHHBIX HCCIIECJOBAHUN TMPUHATO pelIeHHEe 00 HCIONb30BAaHUHM B
IPOM3BOJICTBE MOTYpTa 3aKBACOYHOW HOTYPTOBOW KYJIBTYPHI U MPOOMOTHYECKOH KyIbTYphI Lb.
fermentum 14 mpu temneparype dpepmenranuu (40+3) °C.

3akiroueHue

Hcnosnp3oBaHue 3aKkBacKd Ha OCHOBE TOBapHbIX 3akBacok Str. thermophilus wu Lb.
delbrueckii subsp. bulgaricus ¢ mo6aBnennem mpobmornueckoro mramma Lb. fermentum 14,
BBIJICTICHHOT'O M3 MOJIOKA KO3 AJTMAaTUHCKOM 00JaCTH, YIIy4IlIaeT OpraHOJENTHIYECKHE TTOKa3aTeNn
KOHEYHOTOo TpoaykTallorypr, MONydeHHBIH W3 9TOH 3aKBaCKHM, HMeeT 0ojee TYCTYIO
KOHCHUCTEHIIMIO M MATKHM BKYC C HU3KUM IIOCTOKHCIIEHMEM. JlaHHasi 3akBacka U MPOIYKTHI,
MOJIyUEHHBIE Ha €€ OCHOBE, MO3BOJIAT PACHIMPUTH ACCOPTUMEHT KHUCIOMOJIOYHBIX MPOIYKTOB
OTEUYECTBEHHOT'O MPOU3BOJICTBA HA OCHOBE KO3HETO MOJIOKA.
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