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Abstract

Fermented milk products are widely consumed because of their high nutritional value, probiotic
properties, and technological versatility. The quality and stability of these products largely depend on
the characteristics of lactic acid bacteria used as starter cultures. These microorganisms play a key role
in rapid acidification of milk, formation of texture and aroma compounds, and inhibition of undesirable
microflora during fermentation.

The formulation of growth medium composition for lactic acid bacteria is an important step of starter
culture technology development. It should be cost-effective and nutrient-rich, allowing bacteria to reach
high cell density. For industrial use, starter cultures must be preserved in a way that maintains their
viability and metabolic activity for long periods. Freeze-drying (lyophilization) is one of the most
effective methods for microbial preservation. However, the dehydration process can cause cellular
damage, including membrane disruption and protein denaturation, which may reduce the survival rate
of bacteria after drying.

Therefore, the composition of the growth medium and the use of effective cryoprotective systems are
critical factors influencing the properties of bacterial culture. Developing simple, food-grade, and
technologically accessible growth media and cryoprotective formulations is an important task,
especially with the increasing demand for locally produced starter cultures in the dairy industry.
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AHHOTAHUA

DepMEeHTUPOBaHHBIE MOJIOYHBIE MPOAYKTHI IMOJIB3YIOTCSI BBICOKOM HMOMYJIIPHOCTBIO Y MOTpPEOUTENEH,
Omaromaps BBICOKOW THMIIEBOM IEHHOCTH, MNPOOHMOTHYECKUM CBOMCTBAaM U Pa3HOOOpPa3HIo
accopruMeHTa. CTa0MIBHOCTh KadecTBa JSTHUX MPOAYKTOB BO MHOTOM 3aBHCHT OT CBOWCTB
MOJIOYHOKHCIIBIX OaKTEepHid, BXOJSIIMX B COCTaB 3aKBACOK. DTH MUKPOOPTAaHU3MbI UTPAIOT KIIIOUEBYIO
poNb B OBICTPOM CHHDKCHHUHM AaKTUBHOW KHCIOTHOCTH MOJIOKa, ()OPMHPOBAHHM BKyca, apoMara u
TEKCTYPBI TOTOBOTO MPOYKTA, a TAK)KE MOBBIIIAIOT 0€30ITACHOCTH 3a CUET MOAABIEHIS HEeXeIaTeIbHON
MHUKPOQIIOPHI B rIporiecce pepMeHTALIH.

Pa3pabotka cocTaBa MUTaTeNbHON Cpenbl Ul MOJOYHOKUCIHBIX OaKTepuil sIBISETCS BaXKHBIM 3TAllOM
pa3paboTKK TEXHOJOTHI MPOU3BOACTBA 3aKBacOK. lluTarenbHas cpena JOKHA OBITH SKOHOMHYECKH



a¢deKTHBHOW U OOoraroll TMHTATEIbHBIMU BEIECTBAMH, MO3BOJISAS OAKTEPUSM JIOCTUTATh BBICOKOMN
IUIOTHOCTH  KJETOK. JlIsi  NpOMBINIIEHHOTO  WCMOJB30BaHHA  HEOOXOAMMO  HCHOJIH30BATh
TEXHOJIOTUYCCKUE PEKUMBI, ITO3BOJISIONINEC COXPAHATh KHU3HECIOCOOHOCTh W  METa0OIHYECKYIO
aKTUBHOCTH OAKTEPHI B TCUCHHUE JUTUTEIBHOTO BpeMeHH. JInounusamus seiseTcst oqHUM U3 HauboJee
3(h()EKTUBHBIX METOAOB COXPAHCHHS JKH3HECIOCOOHOCTH MHKPOOPTaHM3MOB. OTHAKO 3TOT MPOIECC
MOJKET BBI3BIBATh MOBPEXKICHUE KIETOK, BKIIIOUAIOIIEe pa3pylieHne MeMOpaH 1 JeHaTyparuio OeKoB,
YTO MOXKET CHH3UTh BEDKHBAEMOCTh OaKTEpUH IMOCIE CYIIKH.

B cBsi3m ¢ 3THM, COCTaB MUTATENBHON Cpensl M WCHOIh30BaHHE 3(P()EKTHBHBIX KPHOMPOTEKTOPOB
SBIISTFOTCS KPUTHYECKH BaXHBIMH (DaKTOpaMHU, BIUSIOMIMMHA Ha CBOWCTBA OAKTEPHAIBHBIX KYIBTYP.
Pa3paboTka TpOCTHIX, MPUMECHUMBIX B IMHIICBONW MPOMBINUICHHOCTH, TEXHOJIOTHMYECKH JOCTYITHBIX
MUTATEIBHBIX CPEl U KPUO3AIIUTHBIX COCTABOB SIBJISICTCS BaXKHOW 3anauei, 0COOCHHO B YCIOBHUSAX
pacTyIero crpoca Ha 3aKBaCKH MECTHOTO TIPOM3BOJCTBA ISl MOJIOYHOW TIPOMBIIIITIEHHOCTH.
KuioueBbie cioBa

Mono4YHOKHCTBIE OaKTepuM, (EPMEHTHPOBAHHBIC MOJIOYHBIC MPOAYKTHI, 3aKBACKU, IMUTATCIbHBIC
cpenbl, THOMUITH3AITH.

Growing the pure culture of cells is the first step for the preparation of starter cultures.
The culture media and conditions can influence viability of the starters during preservation.
Lactic starter cultures grow generally better in the rich media than in milk, but the media are
too expensive for the industrial-scale preparation of bulk starters. Given the rapidly expanding
market for bacterial starters in the food industry and the growing focus on maintaining a healthy
intestinal microbiota, the development of new competitive products and the continuous renewal
of lactic acid bacteria strains collections are essential.

The study was carried out using a stepwise experimental design integrating
microbiological isolation, physiological screening, technological evaluation, and preservation
trials.

Isolation and Identification: A total of eight strains of lactic acid bacteria were
successfully isolated and identified from samples of traditional fermented dairy products.
Cultivation was performed on MRS and M17 agar at 36-37 °C for 24—72 hours. All isolates
were confirmed as Gram-positive and catalase-negative, matching the phenotypic profile
required for technological LAB, a promising probiotic strain was also detected [1].

Technological Screening: The acid-forming capacity of isolates was assessed in
sterilized skim milk. Fermentation was conducted at 37 °C for 18-24 hours. Strains
demonstrating rapid acidification, homogeneous clot structure, and acceptable sensory
characteristics were selected for further experimentation [2].

Development of a Food-Grade Nutrient and Protective System: To ensure applicability
for fermented milk production, a simplified nutrient medium free from peptone was formulated.
The medium contained milk-derived substrates and lactose as a carbohydrate source. Lactose
was selected instead of glucose to better simulate dairy fermentation conditions and reduce risk
of excessive by-product formation. For preservation studies, a cryoprotective solution
consisting of skim milk powder and lactose was prepared and added directly to the culture
medium without centrifugation. The absence of centrifugation minimized mechanical stress and
simplified the process, making it scalable for industrial application. The medium consisting of
dairy-based showed the most significant results. It not only ensured high bacterial survival rates
during the freeze-drying process but also demonstrated excellent functional activity upon
rehydration, yet the media is still under development to get the best possible results.

Freeze-Drying Procedure: Pre-freezing was conducted at low temperature to ensure
uniform ice crystal formation. Lyophilization was performed under controlled vacuum
conditions. The process included primary drying (sublimation phase) followed by secondary
drying to reduce residual moisture. The protective effect of skim milk proteins is associated
with membrane stabilization, while lactose functions as a glass-forming agent reducing
molecular mobility during dehydration [3] [4] [5].

Evaluation of Viability and Survival Rate: Viable cell counts were determined before
and after freeze-drying using the colony-forming unit (CFU) method according to standard



microbiological protocols [5]. The results demonstrated satisfactory preservation efficiency,
confirming the protective capacity of the formulated system.

The research successfully resulted in the isolation of eight technologically promising
LAB strains. A simplified, peptone-free protective medium was developed that facilitates high
survival rates during freeze-drying. The final products showed excellent fermentation capacity
and organoleptic properties, making this system a viable candidate for industrial starter culture
production.
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