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Abstract

In the context of growing interest in functional foods with high biological value and preventive
properties, special attention is paid to the integration of plant extracts in the production of fermented dairy
products. This study examines the effect of phytocomponents on the organoleptic, microbiological, and
antimicrobial characteristics of a probiotic product based on a mixture of mare's and cow's milk. The used
extract, which contains hawthorn fruits, sage, oregano, thyme, basil, and cloves, is a source of polyphenols,
organic acids, vitamins, and minerals.

Keywords: lactic acid bacteria consortium, fermented product, mare's milk, cow's milk, plant
additives.

Modern trends in the food industry are aimed at creating functional products with high
biological value and health-promoting potential [1]. One of the promising areas is the introduction
of plant extracts into the technology of fermented milk products [2].

Herbal extracts are complex multi-component systems that contain a wide range of
biologically active substances, such as polyphenols, flavonoids, organic acids, vitamins, minerals,
essential oils, and other phytochemical compounds. Each of these groups of substances has
pronounced biological activity and can have a positive effect on human health [3,4].

Polyphenolic compounds and flavonoids, which are widely present in various plants, have a
powerful antioxidant effect, neutralizing free radicals and preventing oxidative damage to cells,
which is crucial for the prevention of chronic diseases, including cardiovascular and oncological
pathologies. Organic acids, such as malic, citric, and acetic acids, not only contribute to improving
the organoleptic characteristics of products, but also play a role in stabilizing the intestinal
microbiota by inhibiting the growth of pathogenic microorganisms [5].

The vitamins and minerals found in the extracts have a general strengthening and regulatory
effect on metabolic processes. The essential oils, on the other hand, have a pronounced antiseptic
and antimicrobial effect, effectively inhibiting the growth of various bacteria, yeasts, and mold.
Due to these properties, plant extracts are considered not only as functional ingredients, but also
as potential natural preservatives that can extend the shelf life of food products, including
fermented milk products [6].

Thus, the use of plant extracts in the food industry, especially in the production of functional
fermented milk products, opens up prospects for creating products with increased biological value
and prolonged microbiological stability without the use of synthetic additives.

Adding plant extracts (pomegranate, rosehip, sea buckthorn, green tea, basil, garlic,
turmeric, etc.) to yogurts, kefir, acidophilus, and other fermented milk products not only improves
their organoleptic properties and increases their shelf life due to their antimicrobial effect, but also
gives them functional properties aimed at preventing diseases of the cardiovascular, digestive, and
immune systems.

In addition, some plant components have a positive effect on the growth and metabolism of
lactic acid bacteria, promoting increased production of metabolites (lactic acid, bacteriocins),
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which can increase the antagonistic activity of the starter microflora. Thus, plant extracts are
considered not only as auxiliary components, but also as prebiotics or synbiotics that enhance the
probiotic properties of the product [7].

As a result of our previous work, we developed an effective probiotic consortium of lactic
acid bacteria in an optimal ratio of 1:5:1, which includes the strains Lactobacillus delbrueckii
subsp. bulgaricus 8, Lacticaseibacillus paracasei 3-2, and Acetobacter oryzoeni. The consortium
demonstrated a high degree of biocompatibility and stable co-cultivation, accompanied by
pronounced antagonistic activity against a number of opportunistic pathogens.

In addition, it was shown that the use of a mixture of mare's and cow's milk as a substrate
contributed to the formation of a fermented product with improved organoleptic properties, a
balanced nutritional composition, and increased microbiological safety. The use of probiotic
cultures had a positive effect on the antioxidant and antimicrobial activity of the resulting product,
making it a promising component for functional and specialized nutrition [8].

Previously, we analyzed the mineral composition of an extract containing hawthorn fruits,
sage, oregano, thyme, basil, and cloves, with the aim of using it as a functional additive in the
production of fermented milk products [9]. Almost all plant extracts are a valuable source of
macro- and microelements, the content of which in combined samples of dairy raw materials, with
the exception of calcium, is insignificant. The introduction of plant extracts into dairy raw
materials contributes to their mineral enrichment and, consequently, allows for the production of
fermented milk products with increased biological value.

Materials and methods of research

The study used a consortium based on the cultures Lactobacillus delbrueckii subsp.
bulgaricus 8, Lacticaseibacillus paracasei 3-2, and Acetobacter oryzoeni, which were selected
based on their antagonistic activity.

Sterilized milk (0.5 atm, 15-20 minutes) was used to cultivate the microorganisms in the
consortium. This milk was a mixture of mare's milk and cow's milk in a ratio of 30% and 70%,
respectively.

To enhance the organoleptic characteristics and improve the biological value of the
fermented milk product, an alcohol extract containing hawthorn fruits, sage, oregano, thyme, basil,
and cloves was used. The extract was added to the consortium at concentrations of 1%, 2%, and
3%.

Meat-peptone agar was used in the determination of antagonistic activity for the cultivation
of bacterial tests: peptone -5.0 g/l, meat extract -3.0 g/l, and bacteriological agar -15.0 g/l) and
potato-dextrose agar (potato extract -4.0 g/l, dextrose -20.0 g/l, and agar -15.0 g/l).

Antagonistic activity was evaluated in relation to two of the most common bacterial
pathogens of foodborne infections in humans — Salmonella enteritidis NT and Staphylococcus
aureus 16 — using a delayed antagonism method based on the diffusion of lactic acid bacteria
metabolites in agar..

Titrated acidity was determined according to Turner (in Turner degrees, °T), which is a
classic method widely used in microbiology and the food industry to quantify the acidity of
products. This method is suitable for determining the titrated acidity of milk, whey, kefir, yogurt,
and other fermented dairy products.

Results and discussion

After 18 hours of consortium cultivation with different extract concentrations at a
temperature of 40°C, the following parameters were determined: pH, titrated acidity, concentration
of viable cells (titer) (Table 1), and the antagonistic activity of the consortium with additives (Table
2, Figure 1).
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1% of the extract 2% of the extract 3% ofthe extract

Figure 1 — Consortium with extracts

Table 1 - pH and titrated acidity of the consortium's extracts

i idi i Organoleptic parameters
Variants pH T|trat((e(§jTa;C|d|ty (?;U;:Te]: g ptic p
Taste Smell
1% of the | 4,52+0,02 93+1 3,4x10” | Soft, yogurt-like
Pleasant
extract flavor
2% of the | 4,46+0,01 92+1 5x108 Soft, yogurt-like
Pleasant
extract flavor
3% of the 4,48+0,02 105+1 8x10°8 Soft, yogurt-
extract flavored, Pleasant
slightly sour

During the experiment, it was found that all three variants of the lactic acid microbial
consortium did not show significant visual differences in the appearance and consistency of the
fermented product after 18 hours of cultivation at a temperature of 40 °C. However, subsequent
laboratory analysis revealed significant differences in key parameters such as the level of titrated
acidity and the concentration of viable cells (titer, CFU/ml).

Table 2 - Antibacterial activity of the consortium with additives

No Variants Salmonella enteritidis NT Staphylococcus aureus 16
1 1% of the extract 15,2+0,3 -
2 2% of the extract 14,5+0,5 -
3 3% of the extract 13+0,7 -

According to the results of the antagonistic activity assessment, it was found that the
fermented product based on a mixture of mare's and cow's milk, enriched with a plant extract,
demonstrates stable antimicrobial activity against the opportunistic pathogen Salmonella
enteritidis NT. The diameters of the pathogen growth inhibition zones ranged from 13.0 to 15.2
mm, depending on the concentration of the extract, indicating that the pronounced antagonistic
potential remains even after the fermentation process is complete (Figure 2).
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Figure 2 — Suppression of bacterial growth by a consortium with extracts of different concentrations

Conclusion

The data obtained indicate that, despite the similar organoleptic and macroscopic
characteristics of all samples, the biochemical activity of the microorganisms in the consortium
varied significantly depending on the concentration of the added plant extract. These differences
indicate the metabolic sensitivity of the consortium components to the functional additive, which
manifests itself in the enhancement or weakening of acidogenesis and cell proliferation processes.
Based on the experimental data obtained, the optimal option for further research and practical
application was determined as a consortium with the addition of a plant extract at a concentration
of 3%. It was this option that demonstrated the highest values of cell titer (8<10%8 CFU/ml),
moderately pronounced acidity (105+1 °T) and stable antimicrobial activity against Salmonella
enteritidis NT (inhibition zone — 13 mm), while maintaining favorable organoleptic properties.
Thus, an extract concentration of 3% was found to be the most effective for obtaining a functional
fermented milk product with optimal microbiological characteristics.

These results confirm the effectiveness of the developed consortium of lactic acid bacteria
and the expediency of using plant additives not only as a source of biologically active substances,
but also as factors that enhance the probiotic properties of the product, including its antimicrobial
effect.
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OCIM/IK ChIFBIHJIBICBIMEH BAUBITY APKBLIBI CYTKBIINKBLIIbI
OHIMIHIH BUOJIOTUAJIBIK KYHABIJIBIFBIH APTTBIPY

Tyiiin

BUONOTHSITBIK  KYHABUIBIFBI JKOFAphl JKOHE MPOQMIAKTHKAIBIK KacueTTepi O0ap (QyHKIMOHAIIBI
TaraMJiapFa JAETeH KbI3BIFYIIBUIBIKTEIH apTybIHAa OailIaHBICTHI OCIMAIK CHIFBIHABUIAPBHIH AIIBITBIIFAH CYT
OHIMIEPIH OHIIPY TEXHOJOTHACHIHA CHTI3yTe epeKIne Ha3ap aydapburyda. byir ympicTa Ovie MEH CHBIP
CYTiHiIH KOCIIAaChIHAH aJbIHFaH MPOOMOTUKAIBIK ©HIMHIH OPraHOJENTHKAIBIK, MUKPOOHOIOTHSIIBIK JKOHE
MHUKpPOOKa KapChl CHIaTrTamMajiapbiHa (PUTOKOMIIOHEHTTEPMAiH ocepiH 3epTreimi. KypambiHaa mojiaHa
KemicTepi, mandel, operaHo, TUMbSH, HachIOAWIYJl KOHE KajgaMmIblp Oap NaijajaHbUIFaH ChIFBIHIIBI
oM EHONIAP/ABIH, OPTaHUKAIBIK KBIIKBUIIAPABIH, ITOPYMEHAECP MEH MHUHEpalIapiblH Ke3i OOk
TaOBLUIABL.

KinTTi ce3nep: cyTKbIIKBUIABI OaKTepUsUIAPBIHBIH KOHCOPIIMYMBI, alllBITBUIFAH OHIM, OWe CYTI,
CHBIP CYTi, ©CIMIIK KOCIIAJIapHhI.
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MOBBINIEHUE BUOJIOTMYECKON IEHHOCTH KUCJIOMOJOYHOI'O
MPOJYKTA 3A CYUET OBOTAIIEHUS PACTUTEJBHBIM 3KCTPAKTOM
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AHHOTANUA

B ycnoBuax pactymero mHTepeca K (DYHKIIMOHAIBHBIM IPOMYKTAM THUTAHHS, OO0JIagaroIiM
BBICOKO# OMOJIOTHIECKOM IIEHHOCTHIO U MPO(IIAKTHYECKUMHI CBOHCTBAMHU, 0C000¢ BHUMAHUE YACISICTCS
UHTETPallud PACTUTEIbHBIX HSKCTPAKTOB B TEXHOJOTHMH TMPOU3BOACTBA KUCIOMOJOYHBIX u3aenuil. B
HACTOSAIIEM  WCCIICIOBAHUM  WM3YYCHO  BIIMSHUE  (PUTOKOMIIOHEHTOB HAa  OPraHOJICIITUYCCKHE,
MHKPOOHMOJIOTHIECKHE M aHTUMHUKPOOHBIE XapaKTEPUCTHKH MPOOHOTHIESCKOTO MPOIYKTA, ITOTYIESHHOTO Ha
OCHOBE CMECHU KOOBUILETO M KOPOBBHETO MOJIOKA. VCTONB30BaHHBIN ASKCTPAKT, COACPKAIIUN TILIOIBI
OosphITHYKa, THandel, Qynmiy, yabper, 0a3winK W TBO3JUKY, SBISCTCS UCTOYHUKOM MOIH(ESHOIOB,
OpTraHUYECKUX KUCIIOT, BATAMHUHOB ¥l MHHEPAJILHBIX BEIICCTB.

KiaroueBble cjioBa: KOHCOPLUYM MOJIOYHOKHCIBIX OakTepuii, (DEepMEHTUPOBAHHBIA MPOIYKT,
KOOBLThE MOJIOKO, KOPOBBE MOJIOKO, PACTHTEIBHBIE TOOABKH.

CoBpeMeHHbIE TEHICHIMHM B IHIIEBON MPOMBIIUICHHOCTH HAaIpaBiCHbl Ha CO3JIaHHE
(GYHKIIMOHAJIBHBIX MPOAYKTOB C BBICOKOM OMOJIOTMYECKOW IIEHHOCTHIO U O3/10POBUTEIHHBIM
noteHuuanoM [1]. OnHUM K3 NepCHIEKTUBHBIX HAIIPABJICHUH SBISETCS BHEAPEHUE PACTUTENBHBIX
9KCTPAKTOB B TEXHOJIOTUIO MIPOU3BOJICTBA KUCIOMOJIOYHBIX MPOIAYKTOB [2].

PacTutenbHbIe SKCTPAKTHI MPEICTABISAIOT COO0H CI0XKHBIE MHOTOKOMITOHEHTHBIE CHCTEMBI,
coJlepKallfe MHUPOKUN CHEKTp OMOJOTMYECKM AKTUBHBIX BEIIECTB, TAKMX KakK MOJU(EHOIBI,
(1aBOHOUIBI, OPTaHUYECKUE KHCIIOThI, BATAMUHBI, MUHEpPAJIbHBIEC 3JIEMEHTHI, 3(UpPHbIC Macia 1
Ipyrue puToxumMmuueckue coeuHenus. Kaxnas u3 aTUX rpymnn BemlecTB 001aJaeT BbhIpaKeHHON
OMOJIOTMYECKON aKTMBHOCTBIO M CHOCOOHA OKAa3bIBaTh IMOJIOKUTEIBHOE BIMSHUE Ha 3JI0POBHE
yenoBeka [3,4].

[onmudenonbHble coenuHeHUsT U (IIABOHOUABI, IIUPOKO MPEACTABICHHBIC B Pa3IMYHBIX
pacTeHusX, 00JaJal0T MOIIHBIM AHTHOKCHAAHTHBIM JI€HCTBUEM, HEHTpanu3ys CBOOOJHBIC
pazuKangsl W TpeNoTBpamias OKHCIUTENbHOE MOBPEXKICHHE KIETOK, YTO HMMEET KIII0YeBOE
3HaYeHHEe B MPOQPWIAKTHKE XPOHUYECKUX 3a00JIeBaHMI, BKIIOYas CEpJAEYHO-COCYIUCTHIE U
OHKOJIOTMYeckHe mnaTtojoruu. OpraHuyeckue KHCIOTBHI, Takue Kak s0J04yHas, JUMOHHAs W
YKCYyCHas, HE TOJbKO CIIOCOOCTBYIOT VJYUIIECHHIO OPraHOJENTHYECKUX XapaKTepUCTUK
IPOAYKTOB, HO M YYacTBYIOT B CTa0MJIM3allMd MHKPOOMOTHI KWIIEYHHMKA, IOJAABISS POCT
aTOTEHHBIX MUKPOOPTaHU3MOB [5].

ButamuHbl M1 MHUHEpalbHBIC BEILECTBA, BXOASIIUE B COCTaB 3KCTPAKTOB, OKAa3bIBAIOT
OOIIEYKPEIUIAIONIee U PETYIHPYIOllee BIUSHUE Ha OOMEHHBIC MpOIlecchl. D(PUPHBIE Maclia, B
CBOIO OuYepe/b, 00Jaal0T BHIPAKEHHBIM aHTUCENITUYECKUM U MPOTUBOMUKPOOHBIM JEHCTBHEM,
3 PEKTUBHO HHTUOUPYS POCT PA3IMUHBIX OaKTepuid, APOAOKEH M IIIeCHEBBIX TPpHOOB. biarogaps
3TUM CBOMCTBaM, paCTUTENIbHBIE KCTPAKTHI PACCMAaTPUBAIOTCS HE TOJIBKO KaK (PYHKIIMOHAIbHBIE
MHTPENEHTHI, HO ¥ KaK OTEHIIMAIbHbIE IPUPOIHbIE KOHCEPBAHTHI, CIOCOOHBIE MPOIEBATH CPOK
XpaHEHUs MMUILEBBIX MTPOIYKTOB, B TOM YHCIIC M KHCIOMOJIOYHOM MPOAYKIHH [6].

Takum  oOpa3oM,  HCHOJB30BAHHE  PACTUTENBHBIX  OKCTPAKTOB B  IHILEBOI
IOPOMBIIIJICHHOCTH, OCOOCHHO TMpH MPOHM3BOACTBE (YHKIMOHAIBHBIX  KHCIOMOJOYHBIX
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IPOJYKTOB, OTKPBHIBAET MEPCIIEKTUBBI JIJIs1 CO3/IaHHSI IIPOTYKTOB C MOBBIIIEHHOW OMOJIOTHYECKON
[IEHHOCTBI0O M TIPOJOHTUPOBAHHON MHKPOOHOJOTUUECKOW CTaOUIBHOCTBIO 0€3 TpUMEHEHUs
CUHTETHYECKUX T00aBOK.

JloGaBiieHne SKCTPAKTOB W3 pacTeHUM (rpaHara, IMIMIIOBHHMKA, OOJENMUXH, 3€JIEHOT0 Yas,
0a3uiuKa, 4YecHOKa, KypKyMbl M Jp.) B COCTaB HOTrypToB, Kedupa, anugoduianHa u APyrux
KHCJIOMOJIOYHBIX MPOAYKTOB MO3BOJISIET HE TOJNBKO YIYYIIUTh OPraHOJENTHYECKHE CBOWCTBA U
NOBBICUTh CPOK XpaHEHUs 3a CUYeT AaHTUMHUKpPOOHOro »sddexra, HO U MpUAATh UM
(GyHKIIMOHATBHBIE CBOWCTBA, HANpaBJICHHbIE Ha MNPOPUIAKTUKY 3a00JICBaHUN CEpIACHYHO-
COCYIUCTOM, MUILEBAPUTEILHON U UMMYHHOU CUCTEM.

Kpome TOro, HEKOTOpbIe pacTUTEIbHBIE KOMIOHEHTHI MOJOKUTEIBHO BIUSAIOT Ha POCT U
METa0O0IM3M MOJIOYHOKHUCIIBIX OaKTepHid, CIIOCOOCTBYSl YCHJIEHHON MPOXYKIMH METaOOIUTOB
(MOJIOYHON KHCIOTHI, OAKTEPUOIITHOB), YTO MOKET MOBBICUTh AHTarOHUCTHYECKYIO aKTUBHOCTh
3aKBaco4HOM MukKpodaopsl. TakuM 00pa3oM, pacTUTENbHBIE SKCTPAKTHl PACCMATPHUBAIOTCS HE
TOJIbKO KakK BCIIOMOTaTelbHbIE KOMIIOHEHTHI, HO M KaK MNPeOMOTHUKUM WM CHUHOUOTHKH,
YCHIIMBAIOIIUE TPOONOTUYECKUE CBOMCTBA POyKTa [7].

B pesymprare panee mnpoBen€HHONW HaMU pabOThl OBLT pa3paboTaH A(PPEKTUBHBINA
POOMOTUYECKHI KOHCOPIIMYM MOJOYHOKHUCIBIX OakTepuil, chopMUpOBaHHBIN B ONTUMAIBHOM
cootHomrenun 1:5:1 u Barouarormii mrammel Lactobacillus delbrueckii subsp. bulgaricus 8,
Lacticaseibacillus paracasei 3-2 u Acetobacter oryzoeni. Koncopiuym HpoJeMOHCTPUPOBAI
BBICOKYIO CTElEeHb OHWOCOBMECTUMOCTH M CTaOWUJILHOE COBMECTHOE KYJIbTUBHPOBAHUE,
COIIPOBOJKIABILIEECS] BBIPAKEHHOW aHTAarOHUCTUYECKON aKTUBHOCTBIO B OTHOIICHUH psijia
YCIIOBHO-TIATOT€HHBIX MUKPOOPTaHU3MOB.

JlonomHUTENbHO OBUIO TOKa3aHO, YTO HCIOJb30BaHUE B KadyecTBE cyOcTpara cmecH
KOOBUIBETO M KOPOBBETO MOJIOKAa CHOCOOCTBOBAIO (OPMHPOBAHHIO (HEPMEHTUPOBAHHOTO
IPOAYKTA C YIYyYIIEHHBIMU OPTraHOJIENITHYECKUMH [TOKa3aTeNsIMH, COATaHCUPOBAaHHBIM MTUIIIEBBIM
COCTaBOM W  TIOBBIIIICHHOM  MHUKpoOHWoJiorMuecko  Oe3omacHocThio.  [IpumeneHue
OpoOMOTHYECKHX KYJIbTYp OKa3ajlo TMOJOXHUTEIbHOE BIMSHUE HA AaHTHOKCHUIAHTHYIO U
AHTUMHUKPOOHYIO aKTUBHOCTH MOJYYEHHOTO MPOAYKTa, YTO MO3BOJSET paccMaTpUBaTh €ro Kak
NIEPCIIEKTUBHBIA KOMIIOHEHT 151 ()YHKIIMOHATIBHOIO M CHCIMAIM3UPOBAHHOTO nuTanus [8].

Panee Hamu ObUT MPOBENEH aHAIU3 MHUHEPAJIHLHOIO COCTaBa IKCTPAKTA, BKIIIOYAIOLIETO
WIoAsl OOsApBIIHKKA, mandeit, aymmiy, yadpel, Oa3WIMK W TBO3OUKY, C IIENBIO €ro
MOCIEAYIOLIET0 HCIOIb30BaHUSI B KadecTBe (YHKIMOHAIBHOM M00aBKH IPH TNPOU3BOJCTBE
KucioMonoyHoro mpoaykra [9]. Ilouru Bce pacTUTENBHBIC SKCTPAKTHI SBISIOTCS IICHHBIM
HMCTOYHUKOM MaKpO- U MHUKPOAIJIEMEHTOB, COJIep’KaHNEe KOTOPhIX B KOMOMHHUPOBAHHBIX 00pa3ax
MOJIOYHOTO CBIpbS, 32 HUCKJIIOUYEHHEM Kalbliis, HE3HAYMTEIbHO. BBeneHHe pacTHTENbHBIX
9KCTPAKTOB B COCTaB MOJIOYHOTO CBHIpbS CHOCOOCTBYET €ro MHUHEpaJbHOMY OOOTalleHUIO W,
COOTBETCTBEHHO, TIO3BOJIIET MONy4YaTh KHUCJIOMOJIOYHBIE MPOAYKTHI C  IOBBIIICHHOU
OMOJIOTUYECKOH IIEHHOCTBIO.

Matepuanbl M1 MeTOABI HCCJIEOBAHUS

B pabote ObuT MCTIONB30BaH KOHCOPIIMYM, CO3JaHHBIA Ha OCHOBE KynbTyp, Lactobacillus
delbrueckii subsp. bulgaricus 8, Lacticaseibacillus paracasei 3-2 u Acetobacter oryzoeni,
KOTOpBIE OTOOpaHbI HA OCHOBAHWH TTOKA3aTeNs AHTAarOHUCTHUYECKON aKTUBHOCTH.

Jis  KyJabTUBUPOBAaHHS MHUKPOOPTaHMW3MOB, BXOIAIIMX B COCTaB KOHCOPIMYMA,
MCIIOJNIL30BAJIM CTepuin3oBaHHoe MoIoko (0,5 atM, 15-20 MunyT), npeacrapistoiiee co00it cMech
KOOBLIBETO M KOPOBHETO MOJIoKa B cooTHOMIeHUU 30% u 70%, COOTBETCTBEHHO.

JIis. TIOBBINICHUST OPTAHOJICITUYECKUX XAPAKTEPUCTUK W YIYUIICHHUS OHOJIOTHYECKOU
LEHHOCTH KHCIIOMOJIOYHOTO POAYKTA HUCITIOIH30BAIN CIIUPTOBOM SKCTPAKT, BKIIOUYAIOLINI MJI0bI
00spBIIHUKA, Man(ei, Tymuiy, yabpell, 6a3wInK U TBO3AUKY. DKCTPAKT BHOCHIU B KOHCOPLIUYM
B KOHIIeHTpauusx 1%, 2% u 3%.

Msico-nenTOHHBIA arap KWCHOJIb30BAJIA B ONPEACIEHUH aHTarOHUCTUYECKONM aKTUBHOCTH
JUIS KyJbTUBUPOBAHMS OaKTepUATbHBIX TECTOB: menToH -5,0 r/m, MIcHOW 3KkcTpakt -3,0 1/,
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Oaktepuonornyeckuii arap -15,0 1/m) M KapTO(heNnbHO-IEKCTPO3HBINA arap (KapTodeabHbINH
akcTpakT — 4,0 r/1, nekcrposa — 20,0 /1, arap — 15,0 r/m).

AHTaroHUCTUYECKas AaKTHUBHOCTh OIICHHMBAJach II0 OTHOIIGHUIO K JABYM HauOojee
pacnpocTpaHEHHBIM OaKTEepUATbHBIM BO30YAMTENSIM THINEBBIX HH()EKIHHA y YeloBeKa —
Salmonella enteritidis NT u Staphylococcus aureus 16 — ¢ mpuMeHeHHEM METO0/1a OTCPOUCHHOTO
aHTaroHW3Ma, OCHOBaHHOTO Ha U] dy3un MeTabOJIUTOB MOJIOYHOKHCIIBIX OaKTEpUi B arap.

Turpyemyro KucCIOTHOCTH ompenensian no Tépuepy (B rpamycax Tepuepa, °T) — aT0
KJacCH4ecKass METOAMKA, IIMPOKO TMpHMEHseMass B  MHKPOOHMOJOTMHM W THIIEBOU
NPOMBIIIJICHHOCTH, Ui KOJIMYECTBEHHOW OIICHKH KHCIOTHOCTH MPOAYKTOB. ODTOT METOJ
pUEMIIEM JUIS ONIPEIeNICHUS] TATPYEMOW KHUCIOTHOCTH MOJIOKA, CBIBOPOTKH, Kedupa, Horypra u
JPYTUX KHCIOMOJIOYHBIX MTPOAYKTOB.

Pe3yabTaTsl U 00Cy:KIeHUE

ITocne 18-yacoBOoro KyJabTHUBHPOBAHHMS KOHCOPLIMYMAa C pa3sHbBIMA KOHUEHTPALMSIMHU
JKcTpakTa, npu temmneparype 40°C, ompenensnu cienyromue nokasarenu: pH, Turpyemyro
KHCJIOTHOCTh, KOHIICHTPAIIUIO JKU3HECIOCOOHBIX KIETOK (TuTp) (Tabmumma 1), a Takke
AQHTarOHUCTHYECKYIO aKTUBHOCTh KOHCOpIIMYMa ¢ JoOaBkamu (Tabnuua 2, pucyHok 1).

Pucynoxk 1 — KoHcopunym ¢ skcTpakTamMu

Tabmuua 1 - pH u THTpyeMas KHCIIOTHOCTh BAPHAHTOB KOHCOPILIMYMa C 9KCTPAKTAMHU

Bapuantsl pH Tutpyemas Tutp OpraHonenTHYECKUE TOKA3aTENN
KkucioTHOCTH (°T) KJIETOK,
KOE/Mn Bkyc 3anax

1% 4,52+0,02 93+1 3,4x107 Msrkuii, BKyc [IpusTHbIiI
SKCTpaKTa Horypra

2% 4.46+0,01 92+1 5x108 Msrkui, BKyc [IpustabIi
DKCTpaKTa Horypra

3% 4.48+0,02 105+1 8x10°8 Msrkui, BKyc [IpustabIi
SKCTpaKTa Horypra, ¢

KUCJIMHKOMN

B xonme mpoBenéHHoro skcrmepuMeHTa ObUIO YCTAaHOBIIEHO, YTO BCE TPU BapHUaHTa
KOHCOPIIMYMa  MOJIOYHOKUCIBIX ~ MHUKPOOPTaHM3MOB IOCJE€  3aBeplieHus  18-uacoBoro
KyJabTUBUpOBaHMs mpu Temmepatype 40°C He NEeMOHCTPUPOBAIM BBIPAXKEHHBIX BU3YaJIbHbBIX
pa3nuumuii o BHEUIHEMY BHIY M KOHCHCTEHIMH (PepMEHTHPOBAHHOTO Mpoaykra. OQHAKO NpH
nocieaAyIoeM 1a00paTopHOM aHaNN3€e ObUTH 3a(UKCHPOBAHBI IOCTOBEPHBIC OTIIMYHS MO TAaKUM
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KIIOYEBBIM ~ [apaMeTpaM, KakK YpOBEHb THUTPYEeMOW KHUCIOTHOCTH W  KOHIIEHTpAIUs
YKU3HECTIOCOOHBIX KiIeTOK (TUTp, KOE/MiT).

Tabnura 2 - AHTHOaKTEepHUAIbHAS AKTUBHOCTh KOHCOPIIMYMa ¢ 100aBKaMu

No BapuaHTsl Salmonella enteritidis NT Staphylococcus aureus 16
1 1% sKkcTpakTa 15,2+0,3 -
2 2% 3KCTpaKTa 14,5+0,5 -
3 3% 9KcTpakTa 13+0,7 -

I[lo pe3ynpbraraM OLIEHKM AHTAarOHUCTUYECKOW AKTHUBHOCTH  YCTAaHOBJIEHO, YTO
(hepMeHTHPOBaHHBIN TPOAYKT HA OCHOBE CMECH KOOBUILETO U KOPOBBHETO MOJIOKA, 000TaIEHHBIN
PaCTUTENBHBIM SKCTPAKTOM, IEMOHCTPHPYET YCTOWYHMBYIO AHTUMUKPOOHYIO aKTUBHOCTH B
OTHOIIICHWH YCJIIOBHO-TIaTOreHHoro mukpoopranmsma Salmonella enteritidis NT. Jluamerpst 301
MOJABJICHUS] POCTa MaToreHa BapbUpoBaiM B npenenax ot 13,0 mo 15,2 MM B 3aBUCUMOCTH OT
KOHIEHTPAllMU  DKCTpaKTa, 4YTO  CBHUJIETEIbCTBYET O  COXPAHEHHUHU  BBIPAKEHHOIO
AQHTArOHUCTHYECKOTO MOTEHIMAIA J]a’kKe TIOCiIe 3aBepIIeHus mporecca (hepMeHTaIH (PUCYHOK 2).

Pucynok 2 — IlogaBnenne pocta OakTepHUaNTbHBIX TECTOB KOHCOPIIMYMOM C 3KCTPAKTOM Pa3HON
KOHLIEHTpauu

3akiao4eHue

[lomyyeHHble JaHHBIE CBHUICTEIBCTBYIOT O TOM, 4YTO HECMOTpPS Ha CXOXKHE
OPTraHOJIENITHYECKHE W MaKPOCKOIMUYECKHE XapaKTePHCTUKU BCEX O0pasloB, OMOXMMHUYECKas
AKTUBHOCTh MUKPOOPTaHU3MOB, BXOJISIIIMX B COCTAB KOHCOPIIMYMa, CYIIECTBEHHO BapbUPOBAIACH
B 3aBUCHUMOCTH OT KOHLEHTpAIMM JOOABJIEHHOTO PACTUTEIBHOIO AKCTpaKTa. DTHU Pa3IUUUs
yKa3plBalOT HAa METAa0OJHMYECKYI0 YYBCTBUTEIHHOCTh KOMITOHEHTOB KOHCOpIHYMa K
(yHKIMOHATBPHON [00aBKE, 4YTO NPOSBIAETCS B YCHJICHHM WM OCIa0JeHUH TPOLECCOB
KACIOTOTeHe3a M KIeTO4HOW  mposmmpepanuu.  OCHOBBIBasICh ~ Ha  IMOJyYEHHBIX
9KCHEPUMEHTAJBHBIX JaHHBIX, ONTHUMAJbHBIM BAPHAHTOM ISl JAIbHEHIINX HCCIEIOBAaHUNA H
NPaKTUYECKOTO TMPUMEHEHUS OBbLI ONpeieiéH KOHCOPLUUYM C JTOOABICHHEM PAaCTUTEIHLHOTO
9KCTpakTa B KOHUEHTparuu 3%. VIMEHHO NaHHBIM BapHaHT JAEMOHCTPHPOBAJ HAMBBICIIUE
3HaueHUs TUTpa KieTok (8x108 KOE/Mi), ymepeHHO BbIpakeHHYIO0 KHCIOTHOCTH (105+£1°T) m
YCTOWYMBYIO aHTHMHUKpOOHYI0 aktuBHOCTH mnpotuB Salmonella enteritidis NT (3oma
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UHTUOMpOoBaHUs — 13 MM), MpU COXpaHEHUWHU OJIATONPHUATHBIX OPTaHOJENTUYECKHX CBOMCTB.
Takum o00pa3oMm, KOHILIEHTpalMsi SKCTpakTa Ha ypoBHe 3% Obula mnpu3HaHa Haubosee
3 GEKTUBHOMN A1 OTY4YeHUs (PYHKIIMOHAIBHOTO KUCIOMOJIOYHOTO IPOAYKTa C ONTUMAIbHBIMU
MHUKPOOHOIOTHIECKIMH XapaKTEPUCTUKAMH.

JlaHHbIe pe3ynbTaThl MOATBEPKIAIOT 3(PPEKTUBHOCTH Pa3pabOTAHHOTO KOHCOPIMYMa
MOJIOYHOKHCIIBIX OakTepui M 1e1eco00pa3HOCTh HCIONB30BAaHMS PACTUTENBHBIX T00AaBOK HE
TOJIbKO KaK MCTOYHHMKA OMOJOTMYECKH aKTUBHBIX BEIIECTB, HO M KaK (DAKTOPOB, YCUIMBAIOIINX
NpoOHOTHYECKHE CBOICTBA MPOAYKTA, B TOM YHCIIE €0 aHTUMHUKPOOHOE JICHCTBHE.
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