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Identification of new strains of lactic acid bacteria from south region of Kazakhstan

The article describes the process of isolation and identification of lactic acid microorganisms derived from
traditional homemade dairy products of the Southern region of Kazakhstan. During the study, 10 samples were
selected. Of these, 5 separate isolates were selected: 2 koumiss isolates (Al-2, Al-3) and 3 ayran isolates (Al-1,
Al-4, Al-5). A microscopic observation of koumiss isolates showed that they were cocci, isolated and collected
in chains, and ayran isolates were large long rods. Spores were not formed. Bacteria were gram-positive facul-
tative anaerobes. Colonies were convex with a solid edge, opaque and not pigmented. Optimum growth tem-
perature was 37 °C. Identification was done by the MALDI-TOF method of mass spectrometry using the Mi-
croflex device based on the Maldi Biotyper database. Mass spectra were compared using Biotyper 3.0 RTC
software. Based on the results, the Score value of the analyzed strains ranged from 2.096 to 2.449. As a result,
it was found that isolates Al-2, Al-3 extracted from koumiss belong to the species Lactococcus lactis and iso-
lates Al-1, Al-4, Al-5 extracted from ayran to Lactobacillus plantarum. The data obtained by us indicate that
the results of microbiological identification are consistent. Antagonistic activity of cultures was studied by 2
test strains (S. aureus and E. Coli) using agar block method. The results showed that the lysis zone around the
wells with Staphylococcus aureus culture was in the range from 12.00+1 mm to 18.00+1 mm, and Escherichia
coli in the range from 13.00+1 mm to 17.00=1 mm. The isolates have an inhibitory effect on the indicator test
strains: Staphylococcus aureus and Escherichia coli.

Keywords: lactic acid products, lactic acid microorganisms, isolates, strain, Lactobacillus spp., Lactococcus
spp., antagonistic activity, mass spectrometry.

Introduction

Preservation of biodiversity is a pressing challenge of modern time. This is reflected in the International
Convention on Biological Diversity [1], which has been ratified by the Republic of Kazakhstan. The conser-
vation and sustainable use of biological diversity is crucial to meet the food and healthcare needs, as well as
other needs of the world's growing population. Thus, access to and sharing of both genetic resources and tech-
nologies are essential to handle these challenges.

Bio resource centers based on collections of microorganisms, viruses, cell cultures of plant and animal
tissues, are the basis for the development of biotechnology. Interest in the collections has particularly risen
since the second half of XX century. When, with the establishment of new biotechnological production facil-
ities, the need for strains of microorganisms with certain properties has sharply increased, which has intensified
work on obtaining highly active producers, a deeper study of supported microbial collections and the creation
of data banks [2-4].

The effective use of modern biotechnologies in health care, agriculture, pharmacy, processing and food
industry is an important prerequisite for the development and solution of problems in these sectors, as well as
for environmental protection [5].

The issues of production and consumption of milk and dairy products are becoming more urgent and
increasingly dependent on general trends of the world food market development.

Recently, there is an increased interest in studying lactic acid bacteria. This is largely due to the rapid
development of the dairy industry worldwide, production of new fermented milk products, and the search for
new strains of lactic acid bacteria suitable for use in fermentation starter.

Dairy products are an essential component of the human diet. They account for satisfaction of up to 20 %
of human protein and up to 30 % of fat intake [6].

Today, from a wide range of food products, the customer often chooses those that have additional prop-
erties and advantages, such as naturality, health benefits, unusual taste, convenience and others.

Many international manufacturers strive to follow these trends and offer new solutions for people who
want to improve their health. Products that help reduce fat tissue and contain pro-biotic ingredients, vitamins,
minerals, dietary fiber, fatty acids, etc. are becoming increasingly popular.
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Thus, the variety of dairy products is due to the use of bacterial ferments, the composition of which is
represented by different types of lactic acid bacteria. The specific taste, consistency and several other proper-
ties of milk products depend on the strains that make up the bacterial starters.

The purpose of this project was to isolate and identify lactic acid bacteria from various traditional dairy
products of the Southern region of Kazakhstan.

Materials and research methods

Samples of home-made dairy products (ayran, koumiss) selected in the southern region of Kazakhstan
were used as study materials.

In order to obtain the accumulation culture of lactic acid strains, the following nutrient medium was used:
skimmed milk powder (87 g/L); yeast autolysate (3 ml). Cultivation was carried out at 37 °C, during
16-24 hours.

Pure cultures were isolated by tenfold dilution followed by inoculation on Petri dishes with MRS agar
medium. Grown isolated colonies were transferred with a loop to slant agar in tubes and cultivated at 37 °C
for 48 hours. Culture purity was observed for absence of extraneous growth in the beef-extract broth.

The cultures of isolates were visually observed using a phase contrast microscope.

Mass spectrometric identification of lactic acid bacteria was performed by the MALDI-TOF mass spec-
trometry method using the Microflex device based on the Maldi Biotyper database (Bruker Daltonics, Ger-
many).

Antagonistic activity of cultures was studied by 2 test strains: Staphylococcus aureus and Escherichia
coli using agar block method [7].

Results and discussion

During the study 10 samples were taken from traditional homemade dairy products. Of these, 5 separate
isolates were obtained, including: 2 koumiss isolates (Al-2, Al-3) and 3 ayran isolates (Al-1, Al-4, Al-5).

Identification of the isolates was made on the basis of cultural, morphological and physiological features
using “Bergey’s manual”. A microscopic observation of koumiss isolates showed that they were cocci, isolated
and collected in chains, and ayran isolates were large long rods. Spores were not formed. Bacteria were gram-
positive facultative anaerobes. Colonies were convex with a solid edge, opaque and not pigmented. Optimum
growth temperature was 37 °C [8].

As a result of the study of cultural and morphological properties, the isolated bacteria were identified as
representatives of the genus Lactobacillus spp. and Lactococcus spp.

Proteomics using matrix-assisted laser desorption/ionization and time-of-flight mass-spectrometry
(MALDI-TOF) has been rapidly developing in microbiology in recent years. The basic principle of MALDI-
TOF technology is the use of a matrix solution which crystallizes from the sample and matrix substrate after
evaporation of the solvent. The formation of the matrix-sample will absorb energy when exposed to laser and
transfer ion charge from matrix to sample. When charged samples enter the vacuum tube and the accelerating
electric field of the system, fragments of charged samples will be separated based on their mass-to-charge ratio
and the flight detector will analyze this separation based on mass and charge and generate what is known as
mass spectra. Using software and algorithmic analysis, the mass spectra for a sample are compared with the
mass spectra for known species contained in the system database [9].

Identification by the MALDI-TOF method of mass spectrometry has been carried out using the Microflex
instrument based on the Maldi Biotyper database (Bruker Daltonics, Germany). As a matrix, a a-cyano-4-hy-
droxycoric acid in 50 % acetonitrile with addition of 2.5 % trifluoroacetic acid was used. For identification,
microbial colonies were used after primary inoculation. The colony was applied to a metal target, covered with
a matrix solution, and after drying, microorganisms were identified in a mass spectrometer by ribosomal pro-
tein spectra. The results are presented in Table 1.

The mass spectra were compared using the Biotyper 3.0 RTC program (Bruker Daltonics, Germany). The
degree of identification reliability was assessed using the obtained Score values, comparing the spectra data
from the Biotyper 3.0 reference database. Cases with Score <1.7 were considered as unreliable and were not
considered as cases of successful determination of taxonomic properties of an isolate [10].

The results presented in Table 1 show that the Score value of the analyzed strains varies from 2.096 to
2.449.
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Table 1

Mass spectrometric identification results

. . Number from NCBI
Ne | Sample Homologous bacteria Score value | Quality database
1 AL-1 |Lactobacillus plantarum DSM 2601 DSM 2.19 ++ 1590
2 AL-2 |Lactococcus lactis ssp. lactis DSM 20661 DSM 2.449 +++ 1360
3 AL-3 |Lactococcus lactis DSM 4366 DSM 2.096 ++ 1358
4 AL-4 |Lactobacillus plantarum DSM 2601 DSM 2.152 ++ 1590
5 AL-5 |Lactobacillus plantarum DSM 1055 DSM 2.206 ++ 1590

Notes. 1 “+” identification of the genus (1.700...1.999); 2 “++” genus identification, identification of probable species
(2.000...2.999); 3 “+++” species identification (2.300...3.000).

As a result, it was found that isolates Al-2, Al-3 derived from koumiss belong to the species Lactococcus
lactis and isolates Al-1, Al-4, Al-5 resulted from ayran to Lactobacillus plantarum. The data we have obtained
indicate that the results of microbiological identification are consistent with the following.

When creating products based on several strains, an attention should be given to studying antagonistic
properties. The antagonism of Lactic acid bacteria (LAB) is caused by the production of lactic acid, which has
a certain bactericidal effect and, besides, causes the pH of the medium to drop to values unfavorable for many
microorganisms [11].

Antagonistic activity of cultures was studied by 2 test strains: S. aureus and E. coli by agar blocks method.
The test strains were obtained from the collection of microorganisms of the Branch of RSE “National Center
of Biotechnology” of the Academy of Sciences of the Republic of Kazakhstan in Stepnogorsk.

Inoculants of Staphylococcus aureus and Escherichia coli cultures were mixed with heated and cooled to
50 °C agar and poured into Petri dishes. The dishes were cultivated at 37 °C for 20 min. Symmetrically ar-
ranged discs with a diameter of 10 mm were cut out of the agar plates obtained by the deep method, and a
suspension of selected cultures was introduced into the wells. After the suspension was introduced into wells,
the tested plates were incubated at 37 °C for 24 hours. Antagonistic activity was judged by the absence of zone
of test strains growth around the colony of the tested isolate. The antagonistic activity was differentiated by
4 degrees: zero in the zone of no growth up to 1.0 mm, low 1.1 4.9 mm, average 5.0 8.9 mm, high 9.0 mm and
more (Table 2).

Table 2
Antagonistic activity assessment results
Staphylococcus aureus | Escherichia coli
Sample -
Zone diameter, mm

Lactobacillus plantarum AL-1 14,0+1 13,01
Lactococcus lactis AL-2 13,01 12,01
Lactococcus lactis AL-3 12,0+1 13,01
Lactobacillus plantarum AL-4 15,0+1 14,0+1
Lactobacillus plantarum AL-5 18,0+1 17,0+1

The results showed that the lysis zone around the wells with Staphylococcus aureus culture is in the range
from 12.00+1 mm to 18.00+1 mm, and Escherichia coli is in the range from 13.00=1 mm to 17.00=1 mm. The
results of the study of antagonistic activity showed that the studied isolates have an inhibitory effect on the
indicator test strains: Staphylococcus aureus and Escherichia coli.

Financing

This study was carried out within the framework of the scientific and technical program 0.0809 “Creation
of a biobank of microorganisms, cell cultures, genomic and genetically engineered materials for biodiversity
conservation and provision of the resource base of biotechnologies” for 2018-2020.
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JIK. baiipon, A.O. Ucenosa, H.K. XKannap, B.M. lllaiixyTauHos

Onrycrik KazakcraH eHipiHeH aJbIHFaH
CYTKBIIIKBLIIbI 0aKTePUSIAPAbIH KAaHA IITAMIAPbIH HIeHTHQUKANMAIAY

Maxkanaga OHryctik KazakctaH eHipiHIH TYpii IOCTYpJi CYTKBIIKBUIABI ©HIMAEpiHEH OOIiHIN alblHFaH
CYTKBIIIKBUIABl MUKPOOPTaHU3MAEPIiH OelliHyi MeH MICHTU(HUKALUACH CHMATTaIFaH. JKYMBICTB OpBIHAAY
OappicbiHa 10 yuri ipikTeniHin anbiaFad. Onapaan 5 )KeKeJICHTeH N30IATTap O6IiH i, OHBIH IIIiHAe: 2 H30JIAT
(Al-2, Al-3) keimb3aan xoue 3 usonar (Al-1, Al-4, Al-5) aiipanHad. KpIMBI3 H30JITTapbIH MUKPOCKOITHSUITBIK
0aKpLIay HOTHXKECIHJIE, ONap IbIH Oip-OipiMeH JKeKe JKOHE Ti30CKTEN OpHANIACTHIPBUIFAH KOKTAp, all alipaHHaH
KacaJlFaH M30JATTap YJIKEH V3bIH TasKiiagap ekeHiH kepcerti. Cropa maiima OonraH koK. DakynbTaTHBTI
aHadpoOTap. ['pamon. KonoHusmap Tyrac mieri IeoHEC, MOJIIp eMecC KoHE MUTMeHTTenMereH. OHTaIbl ecy
temmeparypacsl 37 °C. Maldi-TOF macc-ciektpomerpust oaicimer, Maldi Biotyper nepexrep 6a3acel Heri-
3iHne Microflex KypaiblH KOJIaHa OTBIPHII, HACHTH(GUKAIIAIAY KYpri3inred. Macc-CrieKTpiaep i CalbICTEIpY
Biotyper 3.0 RTC 6arnapiamacbIHBIH KeMeTiMeH Xyprizinai. HoTmxke OoifpIHIIa Tangay skacajiFaH mTamaap-
IeIH Score MoHi 2.096-1eH 2.449-Fa feiiin e3repi. Kyprizijrex Tangaynap HOTH)KECIHIE, KbIMBI3IaH AIbIHFaH
Al-2, Al-3 msonsrrap Lactococcus lactis, an aiipannan ansiaran Al-1, Al-4, Al-5 uszonstrapsr Lactobacillus
plantarum TypiHe jxaTaThIHIBIFbl AHBIKTAIBI. AJIBIHFAH MOTIMETTEP MUKPOOUOIOTUSIIBIK CONKECTEHIIPY HO-
THKEJIEPiHIH CoMKeCTiriH pacTanbl. OcCipiHIiHIH aHTaroHucTiK Gencenmimiri S.aureus sxone E. coli Tect-
mITaMMJIapbIHA OJIOKTHI arap diciMeH 3eprrenred. Hotmkecinae, S. aureus ecipiHaiciMeH MIYHKBIPIBIH aifHa-
nmaceIHAarel au3uc aMarsl 11,00+1 mM-gen 18,00+1 mM-re gefiinri auamazonga, an E. coli 11,001 mMm-gen
17,00£1 mm-re meiiinri auamna3oHaa eKeHiH KopceTTi. 3eprreninren u3omstrap Staphylococcus aureus sxone
Escherichia coli urarkaropisik TecT-mramaapra KaTbICThI TEKEYII dcepre ue eKeHiH KOPCeTTi.

Kinm ce30ep: CYTKBIIIKBUTIBI OHIMJIEP, CYTKBIIKBUIABI MUKpOaF3anap, u30Jstrap, mramm, Lactobacillus spp.,
Lactococcus spp., aHTarOHUCTIK OENICEHIITIK, MacC-CIIEKTPOMETPHSL.

JI.K. Baiipon, A.O. Ucenona, H.K. Kannap, B.M. llaiixyTanHos

Nnentudguxanusi HOBbIX IITAMMOB MOJIOYHOKHMCJIBIX OaKTepuil
u3 FOkHoro peruona Kasaxcrana

B crarbe omucaH MpoIEce BBIASICHAS U HACHTU()UKAIINA MOJOYHOKHCIIBIX MUKPOOPTaHU3MOB, TIOJTyIeHHbIX
U3 TPAAUIHOHHBIX MOJIOYHOKHUCIIBIX TMPOIYKTOB JOMAIIHEero npurotosienus IOxHoro pernona KazaxcraHna.
B xoze BbImoMHEHHS paboTh! 66110 0TO6paHo 10 06pa3ioB. M3 HUX GBLUIO BBIAENCHO 5 OTASIbHBIX H30JIATa, B
TOM yncie 2 u3oisra u3 kymbica (Al-2, Al-3) u 3 usonsra u3 aiipana (Al-1, Al-4, Al-5). Mukpockonuyeckoe
HaOJIIOICHIE M30JISITOB M3 KyMbICa IIOKA3alo, YTO OHHU MPEACTABIIIOT CO00# KOKKH, PACIIOIOKEHHEIC eIH-
HAYHO W COOpaHHbIE B IICMOYKH, a HW30JIATHl M3 ailpaHa — KpYIHbIC IMHHBIE manoukd. Crop He
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o6paszoBsiBany. PaxynbTaTHBHBIE aHA3POOEL. [ paMmnonoxuTenbHble. KOJOHNH BBIMYKIIbIE, C LEIBHBIM KPaeM,
HeIpo3payHble U He MUTMeHTHPOBaHbl. OnTrManbHas Temnepatypa pocta — 37 °C. IIpoBeneHa naeHTuuka-
ust MerogoM MALDI-TOF macc-criekTpoMeTpru ¢ mpuMeHeHneM npubopa Microflex Ha ocHoBe 6a3bl qaH-
HbIx Maldi Biotyper. CpaBHeHHe Macc-CIIEKTPOB IPOBOIMIIOCH ¢ MOMOLIBIO Tporpammel Biotyper 3.0 RTC. Tlo
pe3yJsibTaTaM 3Ha4eHHs SCOre MpoaHaNM3UPOBAaHHBIX MITAMMOB BapsHpyroTcst oT 2,096 no 2,449. beuto ycra-
HOBIIEHO, 4TO H30sAThl Al-2, Al-3, BBIICICHHBIC U3 KyMBbICa, OTHOCATCS K By Lactococcus lactis, a usonsatsr
Al-1, Al-4, Al-5, Beienennnie u3 aiipana, — k Lactobacillus plantarum. Tlonydentble 1aHHBIE CBHIETEb-
CTBYIOT O COOTBETCTBUH PE3yJIbTaTOB MHKPOOUONIOTHIECKON HAEHTU(HUKAIIMK. AHTArOHUCTUYECKYIO aKTHB-
HOCTB KyJIBTYp HCCIEIOBAIN K 2 TecT-mTammam: S. aureus u E. coli meromom arapoBbix 6:10k0B. Pe3ynbraTs
MOKa3aJlH, YTO 30Ha JIM3KCa BOKPYT JIYHOK ¢ KyisTypoit Staphylococcus aureus maxoautest B AnamasoHe OT
12,0041 mm 1018,00+1 mm, a Escherichia coli — B mpeamenax ot 13,00+1 mm g0 17,001 mm. Hccnenyembie
M30JATHl  OOJIAAlOT WHTHOMPYIONIMM  JEHCTBHEM B OTHOIICHWH HHAWKATOPHBIX — TECT-IITAMMOB:
Staphylococcus aureus u Escherichia coli.

Knroueevie cnoa: MOJOYHOKUCIBIC TNPOJYKTBI, MOJOYHOKHCIBIE MHKPOOPTaHHU3MBI, H30JATHL, IITaMM,
Lactobacillus spp., Lactococcus spp., aHTaroHUCTHYECKast aKTHBHOCTb, MacC-CIICKTPOMETPHSI.
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