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SELECTION OF ANUTRIENT 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 1,
Streptococcus salivarius 20n, Lactobacillusfermentum 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.
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The environmental safety requirements for livestock products have forced the world to revise many
methodological approaches for optimizing control over epizootic process of diseases 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. Atthe 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 ofthe 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 ofthe immune system, mainly non-specific link ofthe immune system, and normalization ofthe
intestinal microflora. The antimicrobial activity of probiotic microorganisms is influenced by composition
ofthe 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.

M aterials and methods.  The objects of research were lactic acid bacteria Lactobacillus plantarum 1,
Streptococcus salivarius 20H, Lactobacillusfermentum 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 370 C, for propionic acid bacteria - 280 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 nx107to nxtO 11 CFU / ml. The data obtained
are shown in table 1.

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

. . . Bacteria titer, CFU / ml, depending on carbon source
Microorganism strains

Glucose Lactose Sucrose
Lactobacillus plantarum 1 1,88x10D 2,45x107 2,35x1010
Streptococcus salivary 20H 2,18x1010 1,29x107 2,35x1010
Lactobacillus fermentum 15 4,36x101 1,84x107 2,35x1010
Propionibacterim shermanii 34 1,35x10D 1,20x 107 1,19x10D

The most optimal carbon sources for the growth of lactic acid and propionic acid bacteria on MRS
medium are sucrose and glucose (1-4x1010 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 1011 CFU/mI). The smallest bacterium titer was observed with growth on medium MRS with
lactose (1-2x107CFU / ml).

When growing probiotic microorganisms on milk serum without additives and with additives of
molasses and yeast extract, the titer ranged from nx107to nx1010 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 15 % molasses 15 % molasses 1,5 % molasses Without
3% + 0,01 %yeast +0,015 %yeast + 0,020 % yeast additives
molasses extract extract extract
Lactobacillus plantarum 1 1,34x109 2,48x108 2,75x109 1,94x1010 1,45x107
Streptococcus salivarius 20H 7,19x109 3,38x108 2,64x109 3,34x1010 7,38x107
Lactobacillus fermentum 15 5,57x109 5,84x107 2,08x1010 4,28x1010 1,54x107
Propionibacterim shermanii 34 3,29x109 4,15x108 2,21x1010 1,45x1010 \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 1-7x107 CFU / ml. When growing on whey with the addition of 3%
molasses, the bacterium titer was n * 109 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 (1-4x1010) 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 oftest 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 fermentum15 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%).

H.H. M'aspunosa2 X.E. CarngongnHal A.K. CagaHoB2 VI.A. PaTHuKoBa2

‘Kasak ynTTbIK arpapnbly yHuBepcutet Anmarbl, KasakcTaH;
2KLWC «Mukpobuonorus xasHe Bupyconorus FoinbiIMu-eHAIPICTIK opTanbirbl», Anmatbl, KasakcTaH

IKONMOIrnAnbl, TASA BETEPUHAP/bLY,
MPOBNOTUKANBLW, MPEMAPATTbHL, K¥PAMbBIHA K1PET1H
BAKTEPUANAPAbLI 0C1PY YLW1H LOPEKTLW OPTAHbI TAHOAY

AHHOTaLMA. DKONOIUANBLIK Ta3a BETEPUMHAP/bLIK NPOOMOTUKANbIK NpenapaTTbil, KypaMblHa KipeTiH 6akTepuanapibl
ecipy YLWiH KOPeKTiK opTaHbl TaujayAbll, MaublniblibiHbl Typanbl aknapat 6epinegi. Mpo6buoTukn Kypy KesiHfe onappil
KypamblHa eHn3bleH  GakTepusnapfbll, MWKpobka Kapcbl  6GenceHginiri - eckepwg® 6yn  npobUOTUKabIK
MUKPOOpPraHu3MaepAi ecipy YLLiH KOPEKTiK OpTaHbIL, KypambiHa 6aiifnaHbICTbI.

MpobuoTuk petwge TauganFaH Lactobacillus plantarum 1, Streptococcus salivarius 20n, Lactobacillus fermentum 15
YX3He MPOMMOH KblWKbINbl Propionibacterim shermanii 34 6akTepusinapbl 60n4bl. MPo6UOTUKaNbIK MUKPOOPraHU3Maepai
ecipy YLWIiH KOpeKTiK opTa KongaHbingbl: 3p TYpni KemipTek ke3gepi 6ap LLUPK (rniokosa, nakTosa, caxapo3a) >X3He
Menacca MeH allblTKbl CbIFbIHABICHIHbIL, Kocnanapbl 6ap capbicy. MpobuoTuKanbik MUKpoopraHnsmaep 24 caFat iwiHge
nHky6atopga ecipingi. CYT KbIlWKbIIbl 6akTepuanapbiH ecipy Temnepatypacbl 370 C, NPONUOH KbILWKbIIbI 6akTepusnapsbl
YwiH - 280 C kypagbl. MukpoopraHusmaep caHblH cTepunbfeHreH aFbiHAbl cynapfaFbl cepusinblk  epiTiHAinep
CepuACLIMEH >X3He ofiapdbl arapnaHFaH KOpekTiK opTaFa canbin, ecipifireH KOMOHWANaphbl CaHay apKblibl ecenTegi.
MuKpoopraHnsmaepaL, MUKpobka Kapcbl 6enceHginiri cbiHay [AakblnfapbiHa Kapcbl arapfbl TapaTyMeH aHblKTasgbl:
Salmonella typhimurium, Salmonella enteritidis, Salmonella gallinarum, Shigella flexneri 11, Shigella sonnei, Proteus
vulgaris, Citrobacter sp., Edwardsiella sp., Yersinia sp., Escherichia col.

MpobroTukanslk MUKpoopraHuaMaepai aptYpni kemipTeri kKesgepimeH MPC opTacbiHAa ecipy KesiHAe onapgblii
rnipi nx107-geH nxt0o 11 KKB / mn peitiH esrepgi. MPC opTacbiHAa CYT KbIWKbIIbI MEH MNPOMUOH  KbIWKbIbI
GakTepusnapbiHbIL KebetoiHiL, el ouTalinbl Ke3aepi - caxapo3a MeH rntokosa (1-4x1010KKE /mn). Lactobacillus fermentum
15 KneTKanapably, ey, Ken Menwepi KemipTek Kesi peTiHae rnokosameH (4.36x10i KKB / mn) MPC opTacbiHAa ecyimeH
aHbIKTanapl. bakTepusanapabliy ey Kiwi rnipi nakrosa menwepi optawa LLIPK-ge (1-2x107KKE / mn) ecyimeH 6alikangbl.

Capbicya NpobuOTMKaNbIK MUKPOOPraHU3MAepai KOCrachl3 XX3He Menacca MeH alblTKbl CbI“bIHABICbIH KOCKaHAa,
™Tp nh107-aeH nh100DKKE / mn geitin esrepgi. Kocnacki3 CYT capbiCyblHAa ecy KesiHfe 6aKTepusa/blK Xacyluanapabiy,
1 mn opTagaFsl menwepi 1-7x107 KKB/ mn acnaiTeiHAbIFbl aHbikTangsl. CYT capbicybiHAa 3% Menacca Kocbin ecipreH
Ke3ge GakTepus TMTpi n X 109 CFU / mn 6ongbl. bakTepua acyluanapbiHbIl, MaKCUMangbl XuWHakTanybl Streptococcus
salivarius 20n, Lactobacillus fermentum 15, Propionibacterim shermanii 34 >3He Lactobacillus plantarum 1 capbicyga
15% wyukslp MeH 0,015-0,020% awbITKbl CbIHBIHABICHI  KOCbiNFaH. Byn >kaFpaiga 6akTepusnapasiy  rnipi
(1-4x1010 KKbB / mn Tew, 6ongpl.

MPC opTacblHAa ecy Keswaen 6aktepuanapAbly, aHTaroHUCTIK 6enceHAINIri rnKo3a MeH caxapo3a KemipTeri Kesi
peTwae Kbi3MeT eTKeH Kesfe aHblKTangbl. byn xaFgalifa cbiHak fakbligapblHbIL, eCyiH TeXeWTIW aliMakTapibll, AnameTpi
9-paH 23 MM-re gelwH 6onabl. Eu YnkeH 6enceHfblk caxapo3a KemipTeri Kesi peTiHAe KongaHbliraH Kesge KepiHegi. Ocbl
opTaja N1aKkTo3a eckeH kesfe nNpobuoTukanbik 6akTepusanapibil, aHTaroHNCNK 6enceHiniri aHbIKTanFaH oK.

CapbicyFa Hen3genreH opTaHbil 6ec Hyckackl 3epTTengi: Nel - 5% capbicynblk + 1,5% menacca + 0,01% alibiTKbI
CbI™bIHAbICbI; Ne 2 - 5% capbicy + 1,5% menacca + 0,015% awbiTKbl CbiI®bIHAbICH; Ne 3 - 5% capbicy + 1,5% menacca +
+ 0,020% awbITKbl Cbi™bIHABICHI; No 4 - 5% capbicy + 3% Menacca; Ne 5 - kocnacbl3 5% capbicy. AHTaroHuUCnK 6enceHpi
NpobunoTuKanblK BakTepusnap el opTaja CbiHaK faKblAapblHbIL, eLIKaACbICbIHAA aHblKTaMagbl, atan aiiTkaHga: Ne 4 -
5% capblcynblk + 3% Mmenacca; Ne 5 - kocnackl3 5% capbicy. Mpo6uoTukansik 6aktepusnap Nel, Ne2 aHe Ne3 opTtaja
6enceHpblk TepceT-n, ey YnkeH 6enceHablk 5% capeicy + 1,5% menacca + 0,020% alibITKbl CbIHbIHABICbIHAH TypaTbiH
Ne3 opTaga KongaHbinagbl. COHAbIKTaH 3epTTenreH CYT KblWKbUIbl 6aKTepuanapbiHbiL, WTaMAapbiHbiL,  6enceHpi
KynbTypanapbiH any YwiH 5% capbiCyfbl KOPeKTiK opTa peTw/e KongaHyFa 6onagpl, anaitga 6yn YuwiH kocnanap, acipece
a30T KaxeT.

Kopeknk opTaHbll, Kypambl MpobuoTuKanblk 6akTepuanapAbil, MUKpobka Kapcbl 6enceHpablriie acep eTeTiHi
aHbIKTaNabl. AKCNEePUMeEHT GapbiCbiHAAa NPOOGUOTUKANLIK GaKTepuanapabll, aHTaroHUCTXX 6GenceHAiNiri eki optaja cbiHaK
[aKblngapblHbIL, ewKakcbiCbiHAA aHbIKTanMaabl, aTan aWTkaHga: Ne 4 - 5% cy T capbicy,+ 3% menacca; Ne 5 - kocnachbi3
5% capbicy.

3epTTey HaTWXKenepi 6olibiHIWA NpobroTukanbik CYT KbiWKbIbl 6akTepusanapbiH ecipy A w  Lactobacillus plantarum 1,
Streptococcus salivarius 20n, Lactobacillus fermentum 15 >k3He NponuWOH KbIWKbIIbI 6akTepusnapel Propionibacterim
shermanii 34, MPC KopeknK opTaHbl YCbiHyFa 60nafbl, OHbIL KypaMblHAa KeMmipTeri Kesi peTiHAe caxapo3a Hemece
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MI0KO3aHbl, COHbIMEH KaTap 5 % mMenacca KocblnraH CYT capbICyblH >K3HE alWbITKbl CbirbiHAbICHI (0.015-0.020%)
KongaeHyra 6onafbl. ¥CblHbINTaH JepekTep ayblallapyallbl/iblK XaHyapnapbl MeH KycTapbll, aypynapbiHbil angblH-any
X3He emaey YLWiH npo6buoTuKTep xacay Y m” konaifibl KOPEKTiK OpTaHbl TaLay KaXeTTTNH KepceTesi.

TywH cesgep: npo6uoTUKanblik OakTepusnap, KOPeKTiK opTa, MUKpPoOKa Kapcbl OenceHAinik, emipiiel,
XacywanapasiL TuTpr

H.H laspunosa2 XX.E. CarngonguHal, A.K. CagaHos2 N.A. PaTHMKoBa2

‘KaszaxCKuii HauMoHanbHbIN arpapHblii yHMBepcuTeT, AnMaTtbl, KasaxcTaH;
2I00 «Hay4HO-NpOM3BOACTBEHHbIN LLEHTP MUKPOBMONOrny 1 BUpyconorumn», Anmartsl, KasaxctaH

MOABOP MNTATE/IbHOW CPEAbLI A4 BbIPALWVBAHUA BAKTEPUI, BXOAALULMNX B COCTAB
SKONOITMYECKN YNCTOIO BETEPUHAPHOTI O MPOBNOTUYECKOT O MPEMAPATA

AHHOTauus. lMpuBOAATCA CBeAeHUA O BaXHOCTW Noabopa nuTaTenbHON cpefbl 1S BblpaliMBaHUA GaKTepuid,
BXOASLMX B COCTaB 3KONOMMYECKM YMCTOr0 BETEPMHApPHOro Npo6uoTMYeckoro npenapata. Mpu co3gaHum nNpobuoTrka
yunTbiBanaCb aHTMMUKPOGHAA aKTWBHOCTb BXOAALMX B UX COCTaB GakTepuil K BO3OyauTensm 3abonesaHWil, KoTopas
3aBUCWT OT COCTaBa NUTaTeNbHOW cpefbl AN KYNbTUBMPOBAHMA MPOBMOTUYECKNX MUKPOOPraHU3MOB.

Bbinn monoyHokucnble 6akTepun Lactobacillus plantarum 1, Streptococcus salivarius 20H, Lactobacillus fermentum
15 n nponuoHoBOKMUCNble 6akTepun - Propionibacterim shermanii 34, oTo6paHHble B cOocTaB npo6uoTuka. [ns
BblpalLMBaHNA MPOOGUOTUYECKUX MUKPOOPraHU3MOB OblM UCMbITaHbl NUTaTenbHble cpedbl: MPC Cc  pasfiMyHbiMu
NCTOYHMKaMK yrnepoga (rn0Ko3a, NakTo3a, caxapo3a) M MONOYHAA CbIBOPOTKa C f06aBKamy Menaccbl WU LPOXOKEBOrO
aKcTpakTa. [1pobmoTMYecKMe MWKPOOPraHM3Mbl BbIpaWiMBanM B TepmocTaTe B TeueHwe 24 yacoB. Temnepartypa
BbIpalLMBaHNA MOMOYHOKMCAbIX BGakTepuii coctasnsna 370 C, ans MponmMoOHOBOKMUCALIX GakTepuii - 280 C. lMopacuet
YMCNEHHOCTY MUKPOOPraH13MOB NPOBOAWUAM MyTeM psAa MocnefoBaTeNbHbIX pa3BefeHWil B CTepUNbHO BOAOMPOBOLHOM
BOLE M BbiCEBA WX B arapu3oBaHHYH MWTaTeNbHYK Ccpegy C MOCNeAyHOWMUM NOACHETOM BbIPOCLUMX KOMOHWA.
AHTUMUKPOGHYIO aKTUBHOCTb MWKPOOPraHW3MOB ONpeAensnin mMetofoM Anddysnu B arap B OTHOLLUEHUU TeCT-KyNbTyp:
Salmonella typhimurium, Salmonella enteritidis, Salmonella gallinarum, Shigella flexneri 11, Shigella sonnei, Proteus
vulgaris, Citrobacter sp., Edwardsiella sp., Yersinia sp., Escherichia coli.

Mpu BbIpaLMBaHUM NPOBUOTUYECKUX MUKPOOPraHM3MOB Ha cpefe MPC ¢ pas3iMyHbIMU UCTOYHUKAMU Yyrnepofa ux
TUTP cocTaBnan oOT nx107 go uxtONl KOE/mn. Hambonee onTMManbHbIMU WUCTOYHUKaMW Yraepoja Ansa pocta
MOJIOYHOKUCALIX UM MPOMNMOHOBOKMC/LIX GakTepuii Ha cpefe MPC saBnsieTcs caxapo3a M rikosa (1-4x1010 KOE/mn).
MakcumanbHOe KO/IMYecTBO KNETOK BbisiBfeHo Y Lactobacillus fermentum 15 npu pocte Ha cpege MPC c rioko3oli B
KayecTBe MCTOYHMKA yrnepoga (4,36x101KOE/Mn). HanmeHblumniA TUTP 6akTepuii 0TMeYeH npu pocTe Ha cpege MPC ¢
nakTo3oi (1-2x107 KOE/mn).

Mpy BbipawMBaHNM NPOBGUOTUYECKNX MUKPOOPraHW3MOB Ha MOJSIOYHOW CbIBOPOTKe 6e3 A06aBoK M c¢ fobaBkamu
MefnacChbl M APOXOKEBOr0 3KCTpakTa TUTP cOCTaBnan oT nx107 go nx1010 KOE/mMA. YcTaHOBMEHO, YTO MpU pocTe Ha
MO/OYHOW CbIBOPOTKe 6e3 A06aBOK coAep)KaHue GakTepuanbHbiX KNeTok B 1 Ma cpedbl He npeBbiwano 1-7x107 KOE/mn.
Mpu pocTe Ha MOMOYHONW CbIBOPOTKE C fobaBneHnem 3% Mmenaccbl TUTp 6GakTepuii coctaBun nx109 KOE/mn.
MakcumansHoe HakonseHue 6akTepuanbHbIX KNeTok Yy Streptococcus salivarius 20H, Lactobacillus fermentum 15
Propionibacterim shermanii 34 n Lactobacillus plantarum 1 66110 0TMeYeHO Ha MOJIOYHOW CbIBOPOTKE C fob6aBneHnem 1,5
% menacchl 1 0,015-0,020 % LpoxokeBOro akcTpakTa. Mpu aTom TUTP GakTepuii paBHanca (1-4x1010 KOE/mn.

AHTaroHMcTMYecKas akTMBHOCTb GakTepuii npu pocTe Ha cpege MPC 6bina BbifiBieHa B TOM Cryvae, Korja
UCTOYHUKAMU Yrepofa CNY>XWUMW [/I0Ko3a U caxapo3a. [iMameTp 30H NoJaBNneHWs pocTa TecT-KynbTyp npu 3TOM
cocTasnan ot 9 go 23 mm. Hanbonblias akTMBHOCTb MPOSBASETCA MPY UCNOMb30BaHUW B KaYeCTBE MCTOYHMKA Yrneposa
caxapo3bl. He BbiSiBEHO aHTarOHMCTUYECKOW aKTMBHOCTM MPOBMOTMYeCKMX 6GakTepuii NpW pocTe Ha fJaHHON cpede C
NaKTo30M.

ViccnepgoBaHo NATb BapvaHTOB CPeA Ha OCHOBE MOJIOYHON cbiBOPOTKM: Nol - 5% MonoyHas cbiBopoTka + 15 %
menaccbl + 0,01 % Apoxo>keBoro skctpakta; Ne2 - 5% monouyHasa cbiBopoTka + 1,5 % menaccol + 0,015 % Apoxkesoro
akcTpakTta; Ne3 - 5% monoyHasa cbiBopoTka +1,5 % Mmenaccbl + 0,020 % gpoxkkeBoro skcTpakta; Ned - 5% monoyHas
cbiBopoTKa + 3% Mmenacchbl; Ne5 - 5% monioyHas CbiBOPoTKa 6e3 406aBOK. AHTaroHWCTWYecKas akTUBHO NPOGUOTUYECKMX
6aKTepunin He Bbina BbiSBNEHA HW K OAHOM M3 TeCT-KY/NbTYp Ha fABYX cpedax, a MMeHHO: Ned - 5% mMonoyHas CbiBOPOTKa +
3% menacchl; No5 - 5% Mofio4Has cbiBOPOTKa 6e3 f106aBoK. MpobuoTnyeckne 6akTepum Nokasanm akTUBHOCTb Ha cpefax
Nol, Ne2 n Ne 3. Hamnbonblias aKTMBHOCTb MPOSIBASETCA MpU Mcnonb3oBaHUK cpedbl Ne3, B cOoCTaB KOTOPOW BXoauT 5%
MO/Io4Has cbiBopoTka +1,5 % Menacca + 0,020 % [ApOoX>KeBON 3KCTpakT. CneaoBaTenbHO, ANA MOMYYEHMS| aKTUBHbIX
KyNbTyp MCCNeA0BaHHbIX LWTAMMOB MOIOYHOKUC/bIX 6aKTepuii MOXXHO MCMO/b30BaTh B KauecTBe NuTaTeNbHOW cpedbl 5%
MOJIOYHYIO CbIBOPOTKY, OAHAKO AN 3TOr0 HEO6X0AUMbI A06aBKM 1 NPEX/e BCEro a3oTUCTLIE.

YCTaHOB/EHO, YTO COCTaB MUTaTENbHOM Cpedbl BAMAET Ha aHTUMUKPOOHYH aKTMBHOCTb MPOBMOTUYECKMX BaKTepuil.
B TeueHue aKcnepuMeHTa aHTaroHUCTUYeCKas akTMBHOCTb MPOBMOTUYECKMX GakTepuid He 6bina BbiBNEHA HW K OfHON U3
TECT-KY/NbTYpP Ha ABYX cpefax, a uMeHHO: Ned - 5% mosnoyHasa cbiBopoTka + 3% Menacchl; Ne5 - 5% mMo/io4yHas CbiBOPOTKa
6e3 106aBOK.
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Mo pesynbTaTaMm WCCNeAOBaHMA NS KYNbTUMBMPOBAHUA NPOBGMOTMYUECKMX MOMIOMHOKMCAbIX GakTepuid Lactobacillus
plantarum 1, Streptococcus salivarius 20H, Lactobacillusfermentum 15 n nponmoHoBokucnbix 6akTepuii Propionibacterim
shermanii 34 MOXXHO peKOMeHLO0BaTb NuTaTenbHyto cpedy MPC, B KOTOPOI MCTOYHNKOM Yriepoda CNy>XuT caxaposa uim
r/10K03a, a Takke NATUMPOLEHTHYI MOJIOYHYIO CbIBOPOTKY C fob6aBneHvem Mmenacchbl (1,5%) M OpOXIKEBOro aKCTpakTa
(0,015-0,020 %). MpeacTaBneHHble AaHHblE CBUAETENLCTBYIOT O HEO6XOLMMOCTM NoAGopa ONTUMASbHBIX MUTATENbHbIX
cpef, Ans co34aHMA NMPOBMOTUKOB A1 MPOMUNAKTUKM 1 NeveHns 3a60/1eBaHNii CeNbCKOX03ANCTBEHHBIX XXMBOTHbIX W MTUL,.

KntoueBble cnoBa: MnpobuoTuyeckne 6GakTepun, nuTaTe/bHble Cpefbl, aHTUMWKPOOGHas aKTUBHOCTb, TUTP
XXMN3HECNOCOOHbIX K/ETOK.
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