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SELECTION OF A NUTRIENT MEDIUM FOR GROWING BACTERIA
WHICH ARE PART OF AN ENVIRONMENTALLY FRIENDLY
VETERINARY PROBIOTIC PREPARATION

Abstract. Information is given on the importance of selecting a nutrient medium for cultivating bacteria that
make up environmentally friendly veterinary probiotic preparation. When creating a probiotic, the antimicrobial
activity of bacteria included in their composition against pathogens was taken into account, which depends on
composition of nutrient medium for cultivating probiotic microorganisms.

It was determined that composition of nutrient medium affects antimicrobial activity of probiotic bacteria.
During the experiment, antagonistic activity of probiotic bacteria was not detected for any of the test cultures on two
media, namely: No. 4 - 5% milk serum + 3% molasses; No. 5 - 5% milk serum without additives.

According to the results of study, for cultivating probiotic lactic acid bacteria Lactobacillus plantarum I,
Streptococcus salivarius 20n, Lactobacillus fermentum 15 and propionic acid bacteria Propionibacterim shermanii
34, nutrient medium MRS can be recommended, in which sucrose or glucose is used as a carbon source, as well as
five percent milk serum with addition of molasses (1.5%) and yeast extract (0.015-0.020%). The data presented
indicate the need for selection of optimal nutrient media for creating probiotics for preventing and treating diseases
of farm animals and birds.

Key words: probiotic bacteria, growth media, antimicrobial activity, viable cells’ titer.

The environmental safety requirements for livestock products have forced the world to revise many
methodological approaches for optimizing control over epizootic process of disecases caused by
conditionally pathogenic microflora, and recognize the need to develop a new generation of
environmentally friendly medicaments that can provide biological protection for farm animals and poultry.
Most fully these requirements can be met by probiotic feed additives and preparations, which include live
bacteria from among the main representatives of the normal intestinal microbiocenosis of animals and
birds, such as lactobacilli, bifidobacteria, enterococci [1-6]. The use of probiotics in veterinary medicine
involves a fairly wide range of problems, including correction of intestinal biocenosis, immune, hormonal
and enzyme systems of young animals. In addition, probiotics are relevant not only for livestock, but also
for health care in order to reduce the risk of human morbidity and improve the environmental safety of
agricultural products [7-9].

The rationale for using probiotics in veterinary medicine are the positive effects they cause in
animals. The main effects of probiotics include improved digestion, an immunostimulating effect, and
increased animal productivity.

Improvement of digestion processes occurs due to colonization of the intestine with microorganisms
of probiotics, which are antagonists of conditionally pathogenic enterobacteria, they produce biologically
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active substances. At the same time, the synthesis of microbial protein and vitamins increases, and so does
the absorption of nutrients increases [7-9]. Currently, a large number of probiotics for animal husbandry
are known, consisting of lactic acid and bifidobacteria, which are the main protective group of intestinal
microorganisms that are harmless to humans and animals [10-14].

One of the ways to repell infectious diseases can be the use of probiotics based on lactic acid bacteria
for therapeutic and prophylactic purposes. These microorganisms are symbionts of the gastrointestinal
tract, harmless to humans and animals. They have a therapeutic effect due to antimicrobial activity,
activation of the immune system, mainly non-specific link of the immune system, and normalization of the
intestinal microflora. The antimicrobial activity of probiotic microorganisms is influenced by composition
of the nutrient medium on which they are cultivated [15-16].

The aim of our study was to select the optimal nutrient medium for growing bacteria that are part of
the probiotic.

Materials and methods.  The objects of research were lactic acid bacteria Lactobacillus plantarum 1,
Streptococcus salivarius 20u, Lactobacillus fermentum 15 and propionic acid bacteria - Propionibacterim
shermanii 34, selected as a probiotic.

For the cultivation of probiotic microorganisms, nutrient media were tested: MRS with various carbon
sources (glucose, lactose, sucrose) and milk serum with molasses and yeast extract additives. Probiotic
microorganisms were grown in an incubator for 24 hours. The growth temperature of lactic acid bacteria
was 37° C, for propionic acid bacteria - 28° C. The number of microorganisms was calculated by a series
of serial dilutions in sterile tap water and plating them in an agarized nutrient medium, followed by
counting the grown colonies. The antimicrobial activity of microorganisms was determined by agar
diffusion [17] in relation to test cultures: Salmonella typhimurium, Salmonella enteritidis, Salmonella
gallinarum, Shigella flexneri 11, Shigella sonnei, Proteus vulgaris, Citrobacter sp., Edwardsiella sp.,
Yersinia sp., Escherichia coli.

Results of research and their discussion. When growing probiotic microorganisms on MRS
medium with various carbon sources, their titer ranged from nx10” to nx10'' CFU / ml. The data obtained
are shown in table 1.

Table 1 — The dependence of bacterial growth on the carbon source in MRS medium

Microoreanism strains Bacteria titer, CFU / ml, depending on carbon source
& Glucose Lactose Sucrose
Lactobacillus plantarum 1 1,88x10'° 2,45x107 2,35x10'°
Streptococcus salivary 20m 2,18x10!° 1,29x107 2,35x10!°
Lactobacillus fermentum 15 4,36x10'! 1,84x107 2,35x101°
Propionibacterim shermanii 34 1,35x101° 1,20x107 1,19x101°

The most optimal carbon sources for the growth of lactic acid and propionic acid bacteria on MRS
medium are sucrose and glucose (1-4x10'® CFU / ml). The maximum number of cells was detected in
Lactobacillus fermentum 15 with growth on MRS medium with glucose as a carbon source
(4.36 x 10" CFU/ml). The smallest bacterium titer was observed with growth on medium MRS with
lactose (1-2x10” CFU / ml).

When growing probiotic microorganisms on milk serum without additives and with additives of
molasses and yeast extract, the titer ranged from nx10’ to nx10'© CFU / ml. The data obtained are shown
in table 2.

Table 2 - Bacterial growth on whey with molasses and yeast extract

Bacteria titer, CFU / ml on 5% serum with additives
Microorganism strains 1,5 % molasses | 1,5 % molasses | 1,5 % molasses Without
3% +0,01 % yeast | + 0,015 % yeast | + 0,020 % yeast additives
molasses extract extract extract

Lactobacillus plantarum 1 1,34x10° 2,48x10% 2,75x10° 1,94x10'° 1,45x107
Streptococcus salivarius 20u 7,19x10° 3,38x108 2,64x10° 3,34x10'0 7,38x107
Lactobacillus fermentum 15 5,57x10° 5,84x107 2,08x10'° 4,28x10'0 1,54x107
Propionibacterim shermanii 34 3,29x10° 4,15x10% 2,21x10'° 1,45x10'° \3,28x107
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It was found that in case of growth on milk serum without additives, the content of bacterial cells in
1 ml of medium did not exceed 1-7x10” CFU / ml. When growing on whey with the addition of 3%
molasses, the bacterium titer was n x 10° CFU / ml. The maximum accumulation of bacterial cells in
Streptococcus salivarius 20n, Lactobacillus fermentum 15, Propionibacterim shermanii 34 and
Lactobacillus plantarum 1 was observed on whey supplemented with 1.5% molasses and 0.015-0.020%
yeast extract. In this case, the titer of bacteria was equal to (1-4x10'%) CFU / ml.

Data obtained by the antagonistic activity of bacteria depending on the carbon source (medium MRS)
is shown in table 3.

Table 3 - Antagonistic activity of bacteria depending on the carbon source (MRS medium)

The diameter of zones of test cultures’ growth inhibition, mm
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Note: carbon sources g - glucose, s - sucrose

The antagonistic activity of bacteria during growth on MRS medium was detected when glucose and
sucrose served as carbon sources. The diameter of zones of test cultures’ growth inhibition in this case
ranged from 9 to 23 mm. The greatest activity is manifested when sucrose is used as a carbon source. No
antagonistic activity of probiotic bacteria was detected with growth on this medium with lactose.

Data obtained by the antagonistic activity of bacteria grown on milk serum with molasses and yeast
extract is shown in table 4.

Five variants of whey-based media were investigated: No. 1 - 5% milk serum + 1.5% molasses +
+ 0.01% yeast extract; No. 2 - 5% milk serumn + 1.5% molasses + 0.015% yeast extract; No. 3 - 5% milk
serum +1.5% molasses + 0.020% yeast extract; No. 4 - 5% milk serum + 3% molasses; No. 5 - 5% milk
serum without additives.

Antagonistic actively probiotic bacteria were not detected for any of the test cultures on two media,
namely: No. 4 - 5% milk serum + 3% molasses; No. 5 - 5% milk serum without additives.

Probiotic bacteria showed activity on media No. 1, No. 2 and No. 3. The highest activity is manifested
when using medium No. 3, which includes 5% milk serum +1.5% molasses + 0.020% yeast extract.
Therefore, to obtain active cultures of the studied strains of lactic acid bacteria, 5% milk serum can be
used as a nutrient medium, however, additives and especially nitrogen ones are necessary for this.
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Conclusion. Thus, according to the data obtained as a result of the study, it is possible to recommend
cultivation of probiotic microorganisms, namely: lactic acid bacteria Lactobacillus plantaruml,
Streptococcus salivarius 20n, Lactobacillus fermentuml5 and propionic acid bacteria Propionibacterim
shermanii 34, and suggest using MRS medium in which glucose or sucrose serves as a carbon source, and
five percent milk serum with the addition of molasses (1.5%) and yeast extract (0.015-0.020%).
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9KOJIOI'UsUIBIK TA3A BETEPUHAPJIBIK
INPOBUOTHUKAJIBIK ITPEITAPATTBIH KYPAMBIHA KIPETIH
BAKTEPUAJIAPIABI OCIPY YIUIH KOPEKTIK OPTAHBI TAHJAAY

AHHOTaUUs. DKOJIOTHSIIBIK Ta3a BETCPHUHAPIIBIK MPOOMOTHKAJIBIK MPENapaTThiH KYpPaMbIHA KipEeTiH OaKTepUsIap/bl
ecipy YIIiH KOPEKTiK OpTaHbl TaHAAyIbIH MaHbI3AbLIbIFBL Typasbl aknapaT Oepineni. IIpoOHOTUKTI Kypy Ke3iHIe olapAblH
KypamMblHa  EHTi3UIreH  OakTepusulapJblH MHKpPOOKa Kapchl — OeNCeHAuniri  eckepiimi, Oyl  MpOOMOTHKANBIK
MUKPOOPraHu3MAepi 6cipy YIIiH KOPEKTIK OPTaHbIH KypaMbIHa OaiiIaHbICThL.

IIpo6uotuk perinae Tannanran Lactobacillus plantarum 1, Streptococcus salivarius 20n, Lactobacillus fermentum 15
JKOHE IIPONUOH KbIIKbUIBI Propionibacterim shermanii 34 Gaxrepusiiapst 6051bl. ITpoGHOTHKANIBIK MUKPOOPraHU3MAEPAL
ecipy YIIiH KOPEKTiK opTa KOJAAaHBUIABL: 9p Typii kemiprek ke3aepi O0ap IIIPK (riroko3a, jakro3a, caxaposa) oHE
MeJacca MEH alIbITKbl ChIFBIHJBICBIHBIH KocHanapbl 0ap capbicy. IIpoOHOTHKaNbIK MUKPOOpraHU3MIep 24 carar illiHAae
nHKy6aTopaa ecipingi. CyT KbIIIKBUIBI GaKTEpUNapbiH ocipy Temmeparypachl 37° C, IIPONHOH KBIMIKBLIB GaKTepHsIaphl
yuin — 28° C xypaasl. MHUKpOOPraHM3MIED CaHBIH CTEPUIBACHIEH aFbIHABI CyJaplaFbl CEPHSUIBIK epiTiHIiIep
CepHSACHIMEH JKOHE OJIapIbl arapjaHFaH KOPEKTIK OpTaFra CaJbIN, OCIPUIreH KOJOHMSUIAPABI CaHAy apKbUIbl €CENTesi.
MHuKpoopranu3MIepAiH MUKpPOOKa Kapchl OelCEeHALTIri ChlHAY AaKbUIIapblHA Kapchl arapibl TapaTyMEH aHBIKTaJIIbl:
Salmonella typhimurium, Salmonella enteritidis, Salmonella gallinarum, Shigella flexneri 11, Shigella sonnei, Proteus
vulgaris, Citrobacter sp., Edwardsiella sp., Yersinia sp., Escherichia col.

TIpoOuOTHKAIBIK MUKPOOPTaHU3MIEPl opTYpJii kemipreri ke3nepiMmen MPC oprachiHma ecipy KesiHIe oJapiblH
turpi nx107-men nx10'' KKB / wmn geitin esrepai. MPC oprachlHAa CYT KBIIIKBUIBI MEH MPOMUOH  KBIMIKBLIBI
GaKTepHANapBIHBIH KOOEIOIHIH eH OHTAMIbI Ko3/epi - caxaposa MeH rmoko3a (1-4x10' KKB /mn). Lactobacillus fermentum
15 kyeTKanapablH €H Kol MeJepi koMipTek keo3i peTinae rimokosamen (4.36x10'! KKB / M) MPC oprachinga ecyiMen
aHBIKTAIIBL. BakTepusmapably eH Kimn TuTpi JakTto3a menmrepi oprama IIPK-me (1-2x107 KKbB / M) ecyiMeH GaiiKambl.

Capsicyna npoOUOTUKANBIK MUKPOOPTaHU3MJIEPAl KOCIACHI3 XOHE MENAacca MEH allbITKbl ChIFBIHIBICHIH KOCKaH[A,
tutp nh107-1en nh10' KKB / ma neitin esrepai. Kocnachls cyT caphicyblHaa ocy Ke3iHae OaKTepHsIbIK sKacyIlanapibiH
1 M1 opragarsl Menmiepi 1-7x10” KKB/ mMn acnalTeiHABIFEI anbIKTanasl. CyT capbeicyblnaa 3% Mesacca KOCHIN ecipreH
ke3ze Gakrepus THTpi n X 10° CFU / mMn Gommel. BakTepus sacylanapblHbIH MaKCHMMAJIIbl KHHAKTAIYbl Streptococcus
salivarius 20n, Lactobacillus fermentum 15, Propionibacterim shermanii 34 >xone Lactobacillus plantarum 1 capeicyna
1,5% wmynkplp Men 0,015-0,020% ambITKBl CBHIFBIHIABICHI KOCBbUIFaH. byn okarnmaiina OakrepusuiapIblH — THTPi
(1-4x10'%) KKB / M1 TeH 6071151

MPC optacbiHIa ecy Ke3iHjeri 6akrepusaapbly aHTarOHUCTIK O€JICEHALIIr INII0K03a MEH caxapo3a KeMipTeri Ke3i
peTiHze KpI3MET eTKeH Ke3[e aHbIKTanAbl. byn skarqalina ChIHAK JAaKbUIIAPBIHBIH OCYIH TEeXKEHTIH alMaKTapIblH IHaMeTpi
9-nan 23 mM-re aeifin 6onabl. EH yiakeH OenceHiIik caxapo3a KeMipTeri Ke3i peTiHie KONJaHbUIFaH Ke3/e kepineai. Ochl
opTajia JaKT03a 6CKEH Ke3/1¢ MPOOMOTHKAIIBIK OaKTepUsIapAblH AaHTArOHUCTIK OCJICEHAUTIT aHBIKTaIFaH JKOK.

Capeicyra HerizzenreH opranblH Oec Hyckachl 3eprrenai: Nel - 5% capsicynsik + 1,5% menacca + 0,01% ambITKb
chIFBIHIBICH], Ne 2 - 5% capeicy + 1,5% memacca + 0,015% ambitks! ceirbiHabicsl; Ne 3 - 5% capeicy + 1,5% menacca +
+ 0,020% ammbITKb! chIFbIHABICHL, No 4 - 5% capbicy + 3% wmenacca; Ne 5 - kocnachi3 5% capbICy. AHTaroHHUCTIK OenceHi
MPOOMOTHKANBIK OaKTepHsIap €Ki OpPTaja ChIHAK AAKbUIAAPBIHBIH CIIKAHCHICHIHIA aHBIKTaIMAMbL, aTan aiTkaHaa: Ne 4 -
5% capblcynbIK + 3% Menacca; Ne 5 - kocnacsiz 5% capeicy. IIpobuorukanslk 6axrepusuiap Nel, Ne2 sxone Ne3 opraza
OerceHIIiK KopceTTi, eH yikeH OenceHnunik 5% capeicy + 1,5% memacca + 0,020% ambITKbI CHIFBIHABICEIHAH TYPATHIH
Ne3 oprama xomganbsutanbl. COHABIKTAH 3€PTTENTEH CYT KBIIIKBUIBL OaKTepPHSsIIAPBIHBIH INTaMAAPBIHBIH OeJCeHl
KyJIbTypalapblH ajly YIIiH 5% capbICyAbl KOPEKTIK OpTa peTiHae KojxaHyra 0omanpl, ajgaiiaa Oyl YIIiH Kocmanap, acipece
a30T KaxeT.

Kopekrik opTaHbIH KypaMbl MPOOHMOTHKAIBIK OaKTepUsUIapIblH MHKpPOOKa Kapchl OCNCEHUIIriHE ocep eTeTiHi
AHBIKTANJbl. DKCIEPUMEHT OapbIChIHAA INPOOMOTUKAIBIK OaKTepHUsIapAblH aHTArOHUCTIK OEJICEHALNIr eKi OpTafa ChIHAK
JIAKBUTIAaPbIHBIH EIIKANCHICHIHIA aHBIKTAIMAa b, aTtan anTkanga: Ne 4 - 5% cytTi capeicy,+ 3% menacca; Ne 5 - kocnacki3
5% capsicy.

3eprTey HOTHXKENepi OOMBIHIIA MPOOHMOTUKAIIBIK CYT KBIIIKBUIBI OaKTepHUsIIapbiH ocipy yuriH Lactobacillus plantarum 1,
Streptococcus salivarius 20n, Lactobacillus fermentum 15 »oHe TPONMOH KBIIIKBUIBI OakTepusiiapbl Propionibacterim
shermanii 34, MPC KOpeKTiK OpTaHbl YChIHYFa 0OJa/bl, OHBIH KYpaMbIHIa KOMIpTEri Ke3i peTiHIae caxapo3a HeMmece
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TJIIOKO3aHbI, COHBIMEH Katap 5 % Memacca KOCBUIFAaH CYT CapbICybIH >KOHE ambITKbl ChIFBIHIBICH (0.015-0.020%)
KoJIaeHyFa Oonapl. ¥ ChIHBUIFAH JEPEKTEp aybUIMIapyaIlbUIbIK JKaHyapiIapbl MCH KYCTApABbIH aypyIapbIHbIH allIbIH-aJIy
JKOHE eMJIeY YIIIH MPOOUOTUKTEp jKacay YIIiH KOJaiIbl KOPEKTIK OpTaHbl TAHAAy KAXKETTLUIIrH KopceTe .

Tyiiin ce3aep: mNPOOMOTUKANBIK OakTepusaap, KOPEKTIK OpTa, MHKpPOOKa Kapchl OJICeHIUIK, eMipiIeH
JKACYIIATaP/bIH TUTPI.
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MOJIBOP MUTATEJBHOI CPEJBI /151 BHIPAIIMBAHUSI BAKTEPUIA, BXOSIIIIUX B COCTAB
YKOJOTMYECKH YACTOT'O BETEPHHAPHOT'O IIPOBHOTHYECKOT O TIPEITAPATA

AnHortauus. [IpuBonsTcs cBeneHHS O BaXKHOCTH IMOJNOOpa IMUTATENBHOW Cpelbl JUIs BBIPALIMBAHUS OaKTEpHH,
BXOJAIIUX B COCTaB HKOJOTMYECKHM UUCTOrO BETEPUHAPHOIO NPOOUMOTHYECKOro mpemnapara. 1Ipu cozgaHuu mpoOUOTHKA
YUUTBHIBANaCh aHTHMHUKPOOHAs aKTUBHOCTh BXOSIIIMX B MX COCTaB OakTepHi K BO30yaUTENsIM 3a00NEBaHMH, KOTOpas
3aBHUCHUT OT COCTaBa MUTATEILHON CpeJibl AJIs KYJIbTUBUPOBAHUS IPOOHOTHYECKIMX MUKPOOPTaHU3MOB.

bt Monouynokucnsie 6akrepun Lactobacillus plantarum 1, Streptococcus salivarius 20u, Lactobacillus fermentum
15 v mponuoHOBOKUCHBIE Oaktepuu - Propionibacterim shermanii 34, oroOpaHHble B cocTaB npobuoruka. Jlus
BBIPALIMBAHUS TPOOMOTHYECKUX MHKPOOPTaHU3MOB OBUIM HCHBITaHBl NUTaTedbHble cpenabl: MPC ¢ pasnuuHbIMH
HCTOYHUKAMH yriepoza (TJII0KO03a, JIAKTO3a, caxapo3a) M MOJIOYHAs CHIBOPOTKA C JOOABKaMM MENAcChl U JAPOXIKEBOIO
sKcTpakTa. I[IpoOMOTHYECKHE MHKpPOOPraHW3MBI BBIpAIIMBAIM B TepMocTare B TeueHue 24 uyacoB. Temmeparypa
BBIPAIIMBAHUSA MOJIOYHOKHUCIBIX Oakrepuil cocramsna 37° C, mus nponuonoBokucnbix Gakrepuit - 28° C. Ioxcuer
YHUCJIICHHOCTH MUKPOOPTaHM3MOB IMPOBOIIIIM IIyTEM PAIA MOCIEIOBATENbHBIX Pa3BEACHUH B CTEPHIIBHOM BOZONPOBOAHON
BOJIE M BBICEBA MX B arapu3OBaHHYIO IIMTATEJbHYIO Cpeay C IOCIEAYIOIUM IO0JCYETOM BBIPOCHIMX KOJIOHHI.
AHTUMHKPOOHYIO aKTHBHOCTh MHUKPOOPTaHM3MOB ONpENessIn MEeToAoM I (dy3uu B arap B OTHOIUCHHUH TECT-KYJIBTYD:
Salmonella typhimurium, Salmonella enteritidis, Salmonella gallinarum, Shigella flexneri 11, Shigella sonnei, Proteus
vulgaris, Citrobacter sp., Edwardsiella sp., Yersinia sp., Escherichia coli.

IIpu BhIpanmMBaHuU NMPOOHOTUYECKUX MUKPOOpPraHu3MoB Ha cpege MPC ¢ pa3snnuHbIME UCTOYHUKAMU YIJIEpoJa UX
titp cocraBnsn ot nx107 go nx10'' KOE/mMn. Haubonee onTuManbHBIME HCTOYHMKAMH YIjepoja s pocTa
MOJIOUHOKHUCIIBIX U MPONMOHOBOKUCIBIX OakTepuii Ha cpene MPC sBnsercss caxaposa u rmokosa (1-4x10'° KOE/mi).
MakcumaabHOE KOJUYECTBO KIETOK BbIsiBIECHO y Lactobacillus fermentum 15 npu pocre Ha cpeae MPC ¢ riroko30it B
KadyecTBe UCTOYHMKA yraepona (4,36x10"KOE/mi). Haumenbiumii Tutp 6aktepuii otMedeH mpu pocte Ha cpene MPC c
naxto3oi (1-2x107 KOE/mu).

IIpu BeIpamuBaHUM NPOOMOTHYECKUX MHKPOOPTaHU3MOB Ha MOJIOYHOW CBIBOPOTKE 0e3 100aBOK M ¢ JoOaBKaMu
Menacchl U JPO}OKEBOr0 AKCTpakTa THTP cocTapisn oT nx107 no nx10'° KOE/Mn. YcTaHOBIEHO, 4TO HpU pPOCTE Ha
MOJIOYHOM CBIBOPOTKE 0€3 00aBOK COJIEpKaHUE GaKTepPHATIbHBIX KIETOK B 1 M cpeasl He npeBbimano 1-7x107 KOE/mi.
[Ipy pocTe Ha MOJIOYHOM CBHIBOPOTKE C AoOaBneHHeM 3% Menaccel THTp OakTepuii cocraBun nx10° KOE/mi.
MakcuManbHOE HaKOIUIGHHE OaKTepHalbHBIX KIETOK y Streptococcus salivarius 20u, Lactobacillus fermentum 15,
Propionibacterim shermanii 34 n Lactobacillus plantarum I ObI710 OTMEUEHO Ha MOJIOYHOM CBHIBOPOTKE C Jo0aBieHueM 1,5
% menaccnt 1 0,015-0,020 % nposxokeBoro skcrpakta. Ilpu atom Tutp Gakrepuii pasusiics (1-4x10'%) KOE/mo.

AHTaroHUCTUYECKass aKTHBHOCTH Oaktepuil mpu pocte Ha cpene MPC Obia BBISIBIEHAa B TOM CIydae, KOTAa
UCTOYHHMKAMU yIJIEpoJa CIYXKWIM [JI0OKO3a U caxaposa. JluameTrp 30H HOAABIEHHS POCTA TECT-KYJIbTYp HpPU 3TOM
cocraBisi1 oT 9 1o 23 mm. HauGosbias akTHBHOCTH ITPOSIBIISETCS MIPU MCIIOJIB30BAHUYU B Ka4eCTBE MCTOYHMKA YIIIEpola
caxapo3sl. He BBISBICHO aHTAarOHMCTHYECKON aKTMBHOCTH NMPOOMOTHYECKMX OaKTepuil MpU pPOCTe HA JaHHOW Cpefe ¢
JIaKTO30M.

HccnenoBano msaTh BapuaHTOB Cpell Ha OCHOBE MOJOYHOM chiBOpoTkH: Nel - 5% monounas ceiBopoTtka + 1,5 %
Mmenaccsl + 0,01 % nposxoxeBoro skcrpakra; No2 - 5% momnounas ceiBopotka + 1,5 % menaccsl + 0,015 % npoxokeBoro
akcTpakTa; Ne3 - 5% mosouHast ceiBopotka +1,5 % menaccel + 0,020 % apoxokeBoro akcrpakra; Ne4 - 5% mosounas
ceiBopoTKa + 3% memnaccel; NoS5 - 5% Moso4Has cbIBOpoTKa 6e3 100aBOK. AHTarOHUCTHYECKAs aKTUBHO MPOOHMOTHYECKUX
OakTepuii He OblIa BBIABICHA HU K OJHOM M3 TECT-KYJIBTYp Ha ABYX cpeaax, a uMeHHO: Ned - 5% MonodHas CHIBOpOTKa +
3% menaccel; Ne5 - 5% MmonouHas celBOpoTKa 0e3 no6aBok. IIpobuoruueckue 6akTepuu Mnokasanu akTUBHOCTb Ha Cpeax
Nel, Ne2 u Ne 3. HanGosnbImast akTHBHOCTD HPOSIBISAETCS NPH UCTIONB30BaHUM cpeabl Ne3, B cocTtaB KOTOpOi BXomuT 5%
MosouHas cbiBOpoTka +1,5 % menacca + 0,020 % apoxckeBoil skcTpakT. CienoBaTeNbHO, UL MOJNYYEHUs] aKTHBHBIX
KyJIBbTYp HCCIICIOBAHHBIX IITAMMOB MOJIOYHOKHCIBIX OaKTepHUH MOXKHO HCIIONB30BAaTh B KaUeCTBE MUTATEIBHON cpensl 5%
MOJIOUHYIO CBIBOPOTKY, OJJHAKO JUL 3TOr0 HEOOXOAUMBI J0OaBKU U MPEXKE BCETO a30TUCTHIE.

Y CTaHOBIICHO, YTO COCTaB IMMTATENILHOM CPelbl BIUSET HA aHTUMUKPOOHYIO aKTHBHOCTD IIPOONOTHYECKUX OaKTEpHi.
B TeueHue sKcrniepuMeHTa aHTarOHUCTUYECKAas aKTUBHOCTh NPOOMOTHYECKUX OakTepHii He OblLia BhISBIEHA HU K OJTHOH U3
TECT-KyJIbTYpP Ha JBYX cpenax, a iMeHHO: Ned - 5% momnouHas ceiBopoTka + 3% memnaccsl; Ne5 - 5% Moso4Has ChIBOpPOTKa
6e3 100aBoOK.
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ITo pesynbrataM HcciieOBaHUS JJIsl KyJbTHBHPOBaHHS MPOOHOTHYECKUX MOJIOUHOKUCIBIX Oaktepuii Lactobacillus
plantarum 1, Streptococcus salivarius 20u, Lactobacillus fermentum 15 v npOonMOHOBOKHCIBIX OakTepuid Propionibacterim
shermanii 34 MOXXHO peKOMEHJIOBAaTh NHTaTENbHYIO cpeny MPC, B KOTOpOli HCTOYHHUKOM YTIIeposa CIIYKHT caxapo3a HiIH
[II0K03a, a TAKXKE MATHUIPOLEHTHYK MOJIOUYHYIO CHIBOPOTKY ¢ A00aBieHueM menacchl (1,5%) U IpoxikeBOro SKCTpakTa
(0,015-0,020 %). IlpencraBieHHbIE AaHHBIC CBUAETEIBCTBYIOT O HEOOXOAMMOCTH MOA00Opa ONTUMAIBHBIX NMUTATEIbHBIX
Cpe T CO3aHusI MPOOHOTHUKOB /Tt MPODUIAKTUKH U JICUSHHUS 3a00JIeBaHU#l CETbCKOXO3IHCTBEHHBIX KUBOTHBIX M ITHUIL.

KaoueBble cjoBa: TpoOHOTHYECKHE OaKTEpHH, NHTATENbHBIE CpeIbl, AHTHMHUKPOOHAs aKTHBHOCTb, THTP
KHU3HECTIOCOOHBIX KIIETOK.
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