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Studying the physiological and biochemical properties of lactic bacteria cultures
in the creation of sourdough for bread

The article presents the results of screening lactic acid bacteria cultures of the genus Lactobacillus and Pedio-
coccus from the collection of Kazakh Scientific Research Institute of Processing and Food Industry
ly isolated from wheat grain, flour, rye starter cultures, as well as kumis and shubat. For a compreh
sessment of probiotic properties of the selected 7 strains of lactic acid bacteria, their physiow
chemical properties were studied: acid-forming, antagonistic activity, saccharolytic profile, resista

ous concentrations of bile, sodium chloride, growth at different pH values, antibiotic resista It of
strains screening 5 most active cultures of lactic acid bacteria were selected for inclusion in ugh for
bread: Limosilactobacillus pontis 9K3, Limosilactobacillus fermentum 3L, Lb. para racasei
114, Lacticaseibacillus paracasei 126.The selection criteria were high enzymatic, ac roteolytic
and antagonistic activity of the strains against opportunistic and pathogenic mi r is ATCC

that this result
obtaln a probiotic starter
quality and safety of

6633, Escherichia coli-1257, Staphylococcus sp.209-P, Salmonella Typhimuri
of the analysis indicates the prospects of using a consortium of these culglire

food products in the baking industry.

Keywords: starter culture, lactic acid bacteria, bread, pure cultu
otic properties, antibiotic resistance.

acillus, Pediococcus, probi-

stan, Kazakhstan annually produces about 640 thou ns of bread and bakery products. However, the
microbiological quality of grain and flour is @eteriorating more and more every year [1-6]. To prevent the
spoilage of bread, physical, chemical, a iolegical methods of suppression of alien microflora are used.
Biological methods are more attractivesang pread, in particular, the use of starter cultures with antimi-
crobial properties [7-9]. Sourdoug % mi-finished product made from water and flour, which contains
lactic acid bacteria and yeast. ]

cultures containing pure cult
fast, reliable stabilization ant microflora, good fermentation, and guarantee production against
accidents. With the help o e cultures, it is possible to intelligently control the work of microbes and use
their activity in a ire 10-13]. The use of starter cultures for bread can reduce the risk of contam-
ination of not onl icroorganisms, but also pathogenic microorganisms, and also reduce the risk of
ins, which is important for obtaining microbiologically safe products [14-21].

ucts.

The purpose of the work is to isolate new active domestic cultures of yeasts and lactic acid bacteria that
have probiotic properties to create on their basis new consortia and starter cultures of domestic origin for the
production of bakery products.

Experimental

The object of research was cultures of lactic acid bacteria of the genus Lactobacillus and Pediococcus
from the collection of Kazakh Research Institute of Processing and Food Industry (KazRIPFI), previously
isolated from a grain of wheat, flour, rye sourdoughs, as well as kumis and shubat. LAB cultures were main-
tained on an MRS medium (cultivation was carried out at a temperature (of 37 = 1 °C) for 48 hours.
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The maintenance and study of industrially valuable cultures of microorganisms were carried out accord-
ing to the standard research protocol [21] and generally accepted methods [23-25].

Determination of acid formation activity. The energy of acid formation was determined by the quantity
of lactic acid which is accumulated by lactic acid bacteria with minimal contamination of skimmed milk (or
whey) for 17 hours [21]. To determine the energy of acid formation in the studied cultures, they were sown
in the amount of 0.1 ml in 10 ml of milk. The culture tubes were placed in a thermostat at a temperature of
37 + 1°. After 17 hours, the energy of acid formation was determined according to the Turner method. To do
this, 10 ml of the sample was diluted with 20 ml of distilled water, followed by the addition of 1-2 drops of
the phenolphthalein indicator. Titration was carried out with 0.1 N NaOH until a stable pink color was ob-
tained. The results were expressed in Turner degrees according to the formula: K = X x 10 (where K is the
energy of acid formation, X is the amount of NaOH used for titration in ml, 10 is the conversion fagtor of ml
to Turner degrees).

Determination of resistance to antibiotics. Resistance to antibacterial drugs was dete
co-diffusion method in accordance with the method specified in MUC 4.2.1890-04 ‘D i

n%t&

sensitivity of microorganisms to antibacterial drugs”. MRS-agar was used as a nutrient
poured into sterile Petri dishes so that the layer thickness was 4 = 0.5 mm. 1 cm 3 j

f the studied

strain were applied to the surface of MRS- agar and evenly distributed over the s nutrient medi-
um, then discs impregnated with standard solutions of rifampicin, kanamycirfig@lean cin, pefloxacin,
lincomycin, furazolidone, ampicillin, benzylpenicillin, erythromycin, van infgentamicin, tetracycline
were applied using sterile tweezers. After, the Petri dish was thermostated for 18-24 hours. Re-

carried out in 3-5-fold repetition. TS

Determination of lactic acid cultures’ proteolytic activity ied, out on milk agar, which was in-
oculated with a culture of lactic acid bacteria to obtain isolat N. 1 ml of culture or appropriate dilu-
tion was pipetted into Petri dishes and poured into 1Q-15 Iteh and cooled to 40-45 °C milk agar.
The inoculum was thoroughly mixed with milk agar. agar solidified, the Petri dishes were turned
upside down and kept in a thermostat at a tem for 48 h. After incubation, colonies were
counted, around which clearing zones formed by microorganisms were observed, and the diame-
ter of clearing zones was measured.

Determination of antagonistic activity. The use of cultures of lactic acid bacteria-antagonists to B. sub-
tilis and mold fungi in the form of wheat sourd@ughs in various methods of preparing wheat bread guarantees

its microbiological safety and prevents po ase. The primary study of antagonism in lactic acid bacte-
ria was carried out using the method endlcular strokes, as well as the method of diffusion in agar con-
1VA

sistance to antibacterial drugs was assessed by growth retardation zon ndsthe discs. All studies were
C

cerning indicator cultures B. subtidis C6633 (test culture for determining antibiotic activity), Escherich-
ia coli-1257, Staphylococcus sp=209-P5 onella typhimurium with slight modification. Nutrient Agar me-
dium (Hi Media Laboratori t. » Mumbai — 400086, India) was used for this. Test cultures in the
form of a cell suspension ount of 1 billion/ml (according to the bacterial turbidity standard) were
applied to the sur edium in Petri dishes, after which 5 mm wells were cut out in the medium
with a sterile spout r each studied strain of lactic acid bacteria. 40 ul of supernatant was added to
each well. LAB Supe
liquid medium, inc

ed for 24 hours at 37 °C. The cells were then removed by centrifugation at 8000xg
ernatant was added to the first well. To eliminate the inhibitory activity due to organic
supernatant was adjusted to pH 6.0 by adding 1 MNaOH and then added in a volume of

placed in a‘thermostat for a day. A positive result for the presence of bacteriocin in the supernatant was the
presence of a zone of growth inhibition of test cultures around the third well.

Determination of bile resistance was carried out as follows: in the MRS medium containing bile at a
concentration of 20, 30, 40 % (pH 6.8-7.0), the test culture was inoculated (one loop per 8-10 ml of the me-
dium) and thermostated for 48 hours at a temperature of 37°C. Culture growth or its absence was noted after
shaking the tube by the presence or absence of turbidity and by microscopy.

Definition of resistance to NaCl was carried out in an MRS medium containing various concentrations
of NaCl (2, 4, 6 %). The studied culture was inoculated in the amount of 1 loop per 8-10 ml of hydrolyzed
milk (pH 6.8-7.0). The inoculations were kept in a thermostat for 48 hours at a temperature 37°C. Culture
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growth or its absence was noted visually by the presence or absence of turbidity after shaking. The tubes
were also controlled by a microscopic preparation.

Determination of resistance to the alkaline reaction of the environment (pH 8.3; 9.2; 9.6) was carried
out by seeding one loop of the studied culture per 10 ml of medium (meat-peptone broth with 2 % yeast au-
tolysate) with different pH values. The crops were kept at 37°C for 48 hours. Growth was determined simi-
larly to culture growth in a medium with bile [21].

Results and Discussion

For a comprehensive assessment of the probiotic properties of lactic acid bacteria cultures that are
promising for inclusion in the composition of starter cultures for bread, we studied their physiological and
biochemical properties: resistance to various concentrations of bile, sodium chloride, growth at vari
values, acid-forming, antagonistic activity, and antibiotic resistance.

Active growth at a bile concentration in the medium of 20 and 30 % was shown
strains. At a content of 40 % bile in the medium, strains grow Limosilactobacillus ponti99
3Sh1, Lb. paracasei 82, Lb. paracasei 114. These strains are considered to be highly resis
be used for the production of probiotic preparations.

All 7 strains that were studied grew well in a nutrient medium containing 2 Cl. However, in
the nutrient medium that had a concentration of 6 % NaCl, only two of the str sh growth: Limosi-
lactobacillus pontis 9K3 and Lb. paracasei 82, these strains grew well alo ire length of the culture
liquid column.

Table 1 presents the results of determining the activity of acid formati rifnary antagonistic, and pro-
teolytic activity in 7 strains of lactic acid bacteria. ’'S

Table 1

Characterization of physiological and biochemical
KazRIPFI collectio

laekic acid bacteria cultures from the

ntagonistic activity (to
Strain acillus subtili_s ATCC- Proteol_ytic activity,
6633), zone diameter, zone diameter, mm
mm
Lactobacillus plantarum Smg-1 10+0.2 8+0.3
Lb. paracasei 82 23+1.2 5+0.2
Lacticaseibacillus paracasei 12 26+2.0 9+0.3
Lb. paracaseill4 23+0.6 9+0.2
Pediococcus acidilactici P2-6 165+3.2 2142.2 10+0.5
Limosilactobacillus pontis 9 ) 103£1.2 16.0£1.5 9+0.2
Lb. fermentum 3SH1 .0 120+2.1 13.1+0.2 10+0.5

As can be see le 1, the energy of acid formation in the studied cultures had limits from 93°T

to 360°T.
Table 2 onStkates the results of determining the sensitivity of lactic acid bacteria to antibiotics.
Table 2
Sensitivity of lactic acid bacteria to antibiotics
Zone of stunting (mm)
c
= ® = c
. o c o —
Strain Els |8 |E|l=s|58|s|2|€|g |8 |2
(&) .2 > o = Pt E > e o o)
2|2 |E |2 |5 |§E |5 |8 |E | | |2
& e < S = S =) o <} N N £
= ] c @ o (== c Q o c =
= Y= I 2 IS @ 5} < i 5 @ c
=] = 4 o © D o > —_ =4 o) [<)
Lactobacillus plantarum Smg-1 | 14 | 29 11 16 30 7 29 0 36 8 31 29
Lb. paracasei 82 20 | 15 12 11 35 0 23 19 24 27 34 26
'Igg“case'bac'"”s paracasel 22| 19 | 17 | 0o | 19 | 21 | 17 | 212 | 18 | 18 | 18 | 20
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IIpomomkeHue TabJIUIILI 2
Zone of stunting (mm)
c
£ ® = c
- o c —
Strain § = 5 2 c s = S = _§ g s\
3] L = =) = = S = > = o S
2|2 | E |2 S | £ < S € | | = | &
& S IS S = = S 5] S N N =
s | £ 3 eF = 3 G s = 5 & >
IS} = X o i > o > = =] o &
Lb. paracasei 114 19 31 0 0 15 10 19 14 0 0 15 0
Pediococcus acidilactici P2-6 17 | 24 0 21 17 17 0 0 23 0 14 21
Limosilactobacillus pontis9K3 | 28 | 32 14 33 31 26 20 19 37 28 30
Lb. fermentum 3SH1 24 26 10 20 35 19 15 7 39 20 28
Further, in all cultures, antagonistic activity against opportunistic and pathogenic was
more widely studied: B. subtilis, Escherichiacoli, Staphylococcus sp., Salmonellatyphi |u ntag@nism
data are presented in Table 3.
Table 3
Evaluation of the antagonistic activity of lactic acid bacteria (at pH 6.0 and in the"aresen catalase in LAB
supernatants)
Zones of inhibition of growt crops (mm)
Strain Escherichia Staphylococcus : ilis Salmonella
coli-1257 .209- TCC 6633 typhimurium
Lactobacillus plantarum Smg-1 11+0.4 . 10+0.2 0
Lb. paracasei 82 11+0.5 24+1.2 10+0.1
Il_ggtlcaselbacnlus paracasei 11405 26£2.0 2140.7
Lb. paracasei 114 13+0.5 23+0.6 18+0.6
Pediococcus acidilactici P2-6 18+0.6 14+0.5 21£2.2 12+0.6
Limosilactobacillus pontis 9K3 14+ 0.6 12+ 0.3 16.0+1.5 12+0.5
Lb. fermentum 3SH1 19+0.5 22+0.7 13.1+0.2 15+0.7
When comparing the ac energy of the studied cultures with their antagonistic activity
against Bacillus subtilis ATCC ence strain for determining antibiotic activity), shown in Table 1,

e synthesis of bacteriocins. Thus, the Pediococcus acidilactici P2-6 cul-
103°T), exhibits a rather high antagonistic activity comparable to the ac-

somehow | h|b|ts or delays the growth of others. Lactic acid bacteria can form antibiotic substances and
thereby have a bacteriostatic and bactericidal effect on adverse microflora. This ability has found wide appli-
cation in medicine, veterinary medicine, agriculture, and the food industry. The use of cultures of lactic acid
bacteria-antagonists to B. subtilis and mold fungi in the form of wheat sourdough in various ways of making
wheat bread guarantees its microbiological safety and prevents potato disease and mold.

Evaluation of the antagonistic activity of 7 mono-cultures of lactic acid bacteria by the method of de-
layed antagonism showed that most of our strains have a strong antimicrobial effect.

Almost all isolated strains, except for one, showed antagonistic activity against all indicator cultures. In
strains Lb. paracasei 82, Lacticaseibacillus paracasei 126 and Lb. paracasei 114 and Lb. pediococcus an-
tagonistic activity against all test cultures was the highest. The manifestation of antagonism by lactic acid
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bacteria in the presence of catalase and the neutralization of acid exclude the action of hydrogen peroxide
and organic acids but indicate the possible synthesis of bacteriocinogens by these cultures.

Conclusions

As a result of lactic acid bacteria strains screening included in the Kazakh Research Institute of Pro-
cessing and Food Industry cultures collection, we selected the 5 most active lactic acid bacteria cultures with
probiotic properties for inclusion in the consortium: Limosilactobacillus pontis 9K3, Lb. fermentum 3Shi,
Lb. paracasei 82, Lb. paracasei 114, Lacticaseibacillus paracasei 126. The selection criteria were resistance
to high concentrations of salt, bile, high enzymatic, acid-forming, proteolytic, and antagonistic activity of
strains against opportunistic and pathogenic microflora (B. subtilis ATCC 6633, Escherichia coli-1257,
Staphylococcus sp. 209-P, Salmonella typhimurium). Antagonistic activity to the test culture Bacillys subtilis
ATCC 6633 was stable in all strains, was not inhibited at pH 6.0, and in the presence of catalase,She., was
due to the production and secretion of bacteriocins by the studied strains. This study was
acterize a new consortium of domestic strains of lactic acid bacteria for starter culture®
new consortium of microorganisms will serve as the basis for the creation of new compe
logical products to protect the bread from microbiological spoilage. In the future, th ibility of se-
lected strains of lactobacilli in the consortium will be determined to be included i

Acknowledgments

Materials were prepared within the framework of the project “Deve @
flour confectionery and mixed fodders based on new domestic varietie ficale” within the framework of
the scientific and technical program BR10764977 “Developme&t of modern nologies for the production
of dietary supplements, enzymes, starter cultures, starch, oils, etegto the development of the food in-
dustry” of the budget program 267 “Improving the availabili owledge and scientific research” sub-
activities” of the Ministry of Agriculture

of'technology for bakery,

1 Bernhoft A. Influence of agronomic and climatig factors o arium infestation and mycotoxin contamination of cereals in
Norway / A. Bernhoft, M. Torp, P.E. Clasen, A.K. LoeSpA.B. Kristoffersen // Food Addit Contam Part A Chem Anal Control Expo
Risk Assess. — 2012. — Vol. 29. — P. 1129-114Quhttpsildoi.org/10.1080/19440049.2012.672476

2 Priyanka S.R. Occurrence and moleci of toxigenic Aspergillus species in food grain samples from India /

S.R. Priyanka, M. Venkataramana, G.P. Ku Rao, H. C.S. Murali, H.V. Batra // J. Sci. Food Agric. — 2014. — Vol. 94. —
P. 537-543. https://doi.org/10.1002/j 8
3 JIeBoga JI.C. KonTamuHanus o ensmu kaptodensHoi 6onesnu / JI.C. JIbBoBa, A.B. Suikux // Konautepckoe u

1,12. — C. 58-61.

XHC6OHeKapHOG MPpOU3BOACTBO.

microbiology. — Asta

5 Hynuxosa I
HBIA X1e0». — 2017. .— C. 28-31.

rity, nutrition and environment. Nutrition and Food Systems, Sustainable Food and Agriculture. — 2019.
.fao.org/policy-support/tools-and-publications/resources-details/ru/c/1300328/

I'. BriusiHue 3aKBacoK, IPUTOTOBICHHBIX ¢ HCoab3oBanueM Pediococcus acidilactici, Ha kauecTBO MIIEHHIHBIX
recaeBenne / . lOoneiikene, A. [luraiitene, B. HapOyraiite, JI. Bammuckene, JI. Bunmanrtene / Maisto Chemija Ir
Technologija™— 2008. — T. 42, Ne 2. — C. 42-54.

8 AdanaceeBa O.B. bronorndeckas xyneOHasi 3aKBacka — ITyTh K MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH XJIe000YIIOUHBIX H3-
JIeTUii ¢ MeTosb30BanueM pikaHoit myku / O.B. Adanacwesa, JI.M Kysuenosa // Xne6oneuenue Poccun. — 2009. — Ne 6. — C. 18,
19.

9 Kysuenosa .M. Pa3paboTka KoHIEHTpaTa CHMOMOTHYECKOM 3aKBACKH IS XJIEOOIEKapHOTro MPOU3BOACTBA: aBTOped. AMC.
... KauJ. TexH. Hayk // .M. Ky3unenoBa. — Vnan-Ym, 2005. — 22 c.

D

ture fQ ed
Retrieved frg
@ .

10 ITaBnorckas E.H.HoBble mTaMMbl MOJOYHOKHCIBIX OakTepuil it OOprOBI ¢ KapTodenbHOM Oone3HbpI0 Xieba /
E.H. [Masnosckast, JI. U Ky3nenosa, O.B. Adpanacwesa, H.Jl. Cunsisckas, FO.C. Ocnenxun, JI.B. Kpacuukosa // Xne6oneuenue Poc-
cun. — 2002, — Ne 1. — C. 14, 15.

11 Ilyuxosa JL.U. Texnomorust xneba, KOHAUTEPCKUX W MakapoHHbIX mamenmit. — Y. | / JLU. [Tyuxosa, P.Jl. [lonmannosa,
N.B. Marseesa. — CI16.: THOP/], 2005. — 559 c.

64 BecTHuk KaparaHauHckoro yHnBepcuTeTa


https://www.fao.org/policy-support/tools-and-publications/resources-details/ru/c/1300328/

Studying the physiological and biochemical properties...

12 Yy6enko H.T. Bkyc u apomart xne6a — BakHble (akTopbl Bo3aeiicTBus Ha ero norpedienue / JL.U. Uybenko, B.B. Uepena //
Xne6oneuenue Poccun. — 2008. — Ne 4. — C. 24-27.

13 Shemshura O.N. Bread sourdough as biotechnological method of flour quality and safety improvement / O.N. Shemshura,
A.V. Chizhayeva, E.A. Oleinikova, A.A. Amangeldi, A. Aitzhanova, M.G. Saubenova // MUKpOOHOIOTHS 5KOHE BHPYCOJOTHS. —
2020. — Ne 2. — C. 18-23.

14 Wang L. A new insight into the adsorption mechanism of patulin by the heat-inactive lactic acid bacteria cells / L. Wang,
T.Yue, Y.Yuan, Z.Wang, M.Ye, R.Cai // Food Control. — 2015. — Vol. 50. — P. 104-110.
https://doi.org/10.1016/j.foodcont.2014.08.041

15 Fuchs S. Detoxification of patulin and ochratoxin A, two abundant mycotoxins, by lactic acid bacteria / S. Fuchs, G. Sontag,
R. Still, V. Ehrlich, M. Kundi, S.Knasmiiller // Food Chem.Toxicol. — 2008. — Vol. 46. — P. 1398-1407.
https://doi.org/10.1016/j.fct.2007.10.008

16 Mandala V. Detection, Isolation, and Partial Characterization of Antifungal Compound(s) Produced by Pediocaccus acidi-
lactici LAB / V. Mandala, S.K. Senb, N.C. Mandalb // Nat Prod Commun. — 2007. — Vol. 2 (6). — P. 671-674.

17 Muthulakshmi S. Antifungal and Zearalenone Inhibitory Activity of Pediococcus pentosaceus Isolate
on Fusarium graminearum / S. Muthulakshmi, K.K. Naveen, S.Chandranayaka, M. Venkataramana, i K
L.R.P. Venkata // Frontiers in Microbiology. — 2016. — Vol. 7. — P. 890. https://doi.org/10.3389/fmicb.201&
M

18 Nymuxosa I'.H. CrammapTHBIH TPOTOKON HMCCIIENOBAaHMS MPOMBIIUIEHHBIX KYJIBTYpP MHKPOOD
E.C. KysnenoBa. — Anmatsr: KasHUUIIIIII, 2008. — 43 c.

19 Epemuna V.A. MUKpOGHOIOTHS MPOLYKTOB pacTuTensHoro npoucxoxaeHus / N.A. Epemiifia,
— Kewmeposo: Kemepos. Texnoi. uH-T nmmes. npomsinur., 2003. — 200 c.

20 YwmxkaeBa A.B. IToxbop mraMMOB-aHTarOHHUCTOB /Ul 0OECTICUSHUS] MUKPOOHUOIOTH €3QBACHOCTH 3EPHOIPOIYKTOB /
A.B. Umxaesa, I'.H. [lynukoBa, A.A. Amanresabl // BUOTEXHOIOHU: COCTOSIHUE U TIEPC pifpazsutus. — 2017. — T. 2. —
C. 206-2009.

21 Yepsunerny FO.B. bakTeprOLUHHOTeHHbIE  BBICOKOAHTATOHUCTHUYCCKUC TaMMbl  Jaktobammn  /  FO.B. UepBuHer,

B.M. Bounapenko, H.A. Illa6anosa // XKypH. MUKpoGHOJIOTHH, SHHHGMI/IOHOI‘I/H/K onoruu. — 2006. — Ne 7. — C. 78-82.

M.C. UcabekoBa, Jpb. Yamupainesa

Hanra ambITKBI 7kacay Ke3iHae CYT ReIIIKbIIbI 0aKTePUSIIAPBI JAKbLIAPbIHBIH
(pU3NO0JIOTHAIBIK KIHE 0HO bIK KacHeTTepiH 3epTrey

Maxkanana OypeiH Oupaii, yH, kKapa Ougail anibirKbICBIHAH, COHAl-aK KbIMBI3 XKOHE IIy0aT AoHAepiHeH OeiH-
red Kasak kaifita eHzey jxoHe Tam ocibi  FBUIBIMHM-3€PTTCY HHCTUTYTHIHBIH KOJUICKLMSACHIHAH
jac CY? KBIIKBUIBI OaKTepHsIaphl JaKbULIAPBIHBIH CKPUHUHT HOTH-
pUSIIAPBIHBIH ipIKTENreH 7 MITaMbIHBIH MTPOONOTHKAIBIK KacHeTTe-
OJIOTHSUTBIK JKOHE OMOXMMMSUIBIK KaCHETTepl 3€PTTEeNi: KBIIIKbLT
aXapOJUTHKAIBIK O€ifiHi, SpTYpJi ©T KOHIEHTpaUUsChIHA, ac Ty3bIHA,
HTHOMOTHKKE Te3iMaiiiri. [lltaMaapabl CKpUHUHT HOTH)KECIHIIE HAHFa
HageHT13y YIIiH CYT KbIIIKBUIABI OaKTepUsIapIblH OCJICeHIl 5 MaKbUIAaphl ipiKTe-
acillus pontis 9K3, Limosilactobacillus fermentum 31, Lb. paracasei 82, Lb.
seibacillus paracasei 126. Ipikrey kpurepuiinepine Heri3 OoOJFaH, OJ MIAPTTHI-
i mukpodopara (B. subtilis ATCC 6633, Escherichia coli-1257, Staphylococcus

AHTArOHKCTIK OCNCEHAUTIK KopceTyi. AJIBIHFAH TallayAblH HOTIKECIHE Kaparl, ipiKTen-
KOHCOPIIMYMBIH MaiajlaHy ajlaFbl YaKbITTa HaH-TOKAIl OHIMIEpPiHE apHAIFaH OTaHIBIK
K allBITKBI aly/1a KenTereH cede6i 6ap. by 3 keserinae eHaipicTiH THIMIUIITIH apTThIPYFa,

TPOOHOTHKANBIK KACHETTEP1, aHTHOMOTHKKE TO3IMILIITI.
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M.C. UcabekoBa, JI.b. YMmupanuesa

HN3yuyeHue Ppu3noa10ro-06MHOXMMUIECKHUX CBOWICTB KYJbTYP MOJIOYHOKHUCJIBIX OaKTepuii
MPHU CO3JAHNH 3aKBACOK IS XJie0a

B crarbe mpejcTaBiIeHbl Pe3yNbTaThl CKPUHHUHTA KYJIBTYP MOJOYHOKHUCIBIX Oakrepuii poxa Lactobacillus u
Pediococcus u3 kostekimu Ka3axcKoro HaydHO-HCCIEHAOBATEILCKOIO HHCTHUTYTa MepepabarhiBaolei u
MHIIEBON MPOMBIIUIEHHOCTH, BBIIEICHHBIX PAHEE U3 3€pHA MIICHULBI, MyKH, PXKaHbBIX 3aKBACOK, a TAKXKe Ky-
MBbIca U mrybara. [y BCeCTOpPOHHEH OLIEHKH MPOOMOTHYECKHX CBOMCTB OTOOPAHHBIX 7 IITaMMOB MOJIOYHO-
KUCJIBIX OakTepuil ObLIM M3y4YeHBI UX (PU3UO0IOr0-OMOXUMUYECKUE CBOMCTBA: KUCIOTOOOpa3yromas, aHTaro-
HUCTHYECKasi aKTUBHOCTD, CaXapOJIUTHYECKIH MPOQHIb, YCTOMIMBOCTD K PA3IMIHBIM KOHIIEHTPAIHSM XKel-
YH, TIOBapEHHON COJIM, POCT IIPH Pa3JIMYHBIX MOKa3aTessix pH, aHTHOMOTHKOPE3UCTEHTHOCTh. B pesynbrar

CKPMHHUHTA IITaMMOB JUISl BKIIIOYEHHS B COCTAB 3aKBacKU I Xy1eba oToOpaHs! 5 Hanbosee akTUBHBIX KYIIb-
Typ MOJIOYHOKHCIBIX Oaktepuid: Limosilactobacillus pontis 9K3, Limosilactobacillus fermentum

(bepMeHTaTUBHAsI, KHCIO0TOOOPa3yoLas, IPOTECOIUTHIECKAs. M aHTATOHUCTHIECKAs. aKTUBHOCTD JiTa
OTHOLICHUH YCIOBHO-MIATOTCHHOM M maroreHHoi mukpodiopsl (B. subtilis ATCC 6633, Escherichia

aHalin3a CBUACTCIBCTBYET O MEPCNEKTUBHOCTU UCIIOJIB30BAHUA KOHCOPIUYMA 3TUX KYJL
HpO6I/IOTI/I'{€CKOﬁ 3aKBaCKHu JJIst XJ'Ie606yJ'IO“IHLIX H3ICINN. 9T0, B CBOIO OY€PECb, II
(beKTPIBHOCTL MpOU3BOJICTBA, 00ecreynuTh Ka4ecTBO U 0€30MacHOCTh TMAIICBBIX PO/
TIIPOMBIINIJICHHOCTH.

Knioueswie crosa: 3akBacka, MOJIOYHOKHCIIBIE GaKTEpUH, XJIe0, YuCTast KyJr osilactobacillus, Pedio-
COCCUS, MPOGHOTHYECKHE CBOMCTBA, YCTONYMBOCTD K AHTUOHOTHKAM.
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