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IMPOBUOTUYECKAA AKTUBHOCTDb MOJIOYHOKHUCJIBIX
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AHHOTAUSA

Lenbto uccnenoBanusl sSBISUIOCHh M3YYEHUE BIMSAHUS METOJOB XpaHEHHUS HA MNPOOHMOTHYECKYIO
aKTHBHOCTb MOJIOYHOKHCJIBIX MHKPOOPTaHHM3MOB, XpaHsmmxcsi B komtekuun PITI  «MHCTHTYT
Mukpobuonorun u Bupyconmorun» KH MOH PK. B pabore wucmons30Bajguch OOLICTIPHHSTEHIC
MUKpPOOHOJIOTHYECKHE METOJBl HccliefoBaHusA. lIpoBeneHHBbIE HCCIIEOBAHUS MO BIMSHHUIO METO/IOB
XpaHEHUSI Ha KU3HECIIOCOOHOCTh M MPOOMOTHUYECKYIO aKTHBHOCTH MOJIOUHOKHUCIIBIX MHUKPOOPTaHU3MOB
MOKa3ajk, 4YTO MPH 3aKJIaJKe Ha XpaHEHHE pPa3HbIMU CHOCO0aMH HE BCE HCCIEIyEeMbIC IITaMMBI
COXpaHWIM TNPOOMOTHUYECKYI0 aKTHBHOCTh. Hambojee mnpueMiIeMbIMA METOAaMU JUIS XPaHEHHS
MOJIOUHOKHCIIBIX MHKPOOPTaHU3MOB SIBJISETCS XpaHEHHE I0J] CJI0eM MHHepaibHOro macia u B 10%
pacTBOpe MIMLEPUHA IPH HU3KUX TeMmeparypax. [lomydeHHbIe pe3ynbTaThl Jalu BO3MOXKHOCTE BBIIBUTD
HanboJiee TpHEMIIEMble CIIOCOObI XpaHEHHs S MOJOYHOKHCIBIX MHKPOOPTaHHW3MOB, O0JaJaroinX
NPOOMOTHYECKUMH CBOWCTBAMHU.

KnrwueBble ciaoBa:  npoOMOTHYECKass ~ aKTUBHOCTb,  MOJIOYHOKHCIBIE MHKPOOPTaHU3MBI,
MHUKpPOOPTaHU3MBI.

Beenenue

[TpobnemMa coxpaHeHHs MHUKPOOHOTO pPa3sHOOOpasus SBIAETCS CTOJb K€ TJI0O0ANBHOU U
MHOTOIIJIAHOBOM, KaK M BOIIPOCHI COXpaHEHUs OJaromnoyiyuus OKpyxarouieil cpeasl. s ee
pelieHus, HapsAay ¢ BOIPOCAMU O3JIOPOBIICHUS U COXPAaHEHUS! IKOCUCTEMBI, 0COOOT0 BHUMAaHUS
TpeOyeT  KOJUIeKIIMOHHAs pabora. OgHOM HM3  BaXHEWIIUX 3a7ad KOJUICKIMN SBISETCS
pa3paboTka HaumbOojee 3(PPEKTUBHBIX METOJOB JOJITOBPEMEHHOTO XpaHEHUS MHUKPOOHBIX
KYJIbTYp, OO€CIEUMBAIOUINX JUINTEIBHOE COXPAHEHHME >KU3HECIIOCOOHOCTH, OMOIOIMUYECKHUX
CBOICTB M T€HETHUUYECKOI CTaOUIBHOCTH.

WHuTepec K M3y4EHUIO MOJIOYHOKHMCIBIX OakTepuil OOBSCHSAETCS HIMPOKUM CIIEKTPOM HX
OMOJOTUYECKON aKTUBHOCTU M O€3BPEAHOCTHIO JJISl YelIOBeKa U )KMBOTHBIX. B mocnemHue roisl
0co0oe BHUMaHHE HCCieloBaTeNlel MPUBIIEKal0T IPOOHMOTHYECKHE CBOMCTBA 3TUX OakTepui [1-
3]. AnHanmu3 WMEIIIMUXCS JIUTEPATYPHBIX JaHHBIX CBUAETEIBCTBYET O MHOTOTPaHHOM
BO3JICUCTBUH MPOOMOTHKOB HA MHKPOIKOJIOTHIO MHINEBAPUTEITHLHOTO TpakTa. OqHUM W3 myTel
00prOBl ¢ WHGEKIMOHHBIMU 3a00JCBAaHUSMHU SBISCTCS WCIONB30BAaHUE  C JIeUeOHOW U
NpOPUIAKTHYECKON  TENbI0  MOJOYHOKHUCIBIX  OakTepwii W WX  MeTaboJIuTOB. OTH
MUKPOOPTaHU3MBI SIBIISIIOTCSA CUMOMOHTAMHU >KETYJOYHO-KHIIIEYHOTO TpaKTa, Oe3BPEAHBI s
YeJIOBeKa W KMBOTHBIX. Hambosnee BaXXHBIMH acCMEKTaMH B3aMMOJCUCTBHS MPOOMOTHYECKUX
IITAMMOB C MHUKPOGIOPON KHUIIEYHHUKA W OPraHM3MOM 4YEJOBEKa U IKUBOTHBIX SIBISIFOTCS
00pa3zoBaHNe aHTHOAKTEPUATHHBIX BEIIECTB, KOHKYPEHIIHS 3a MUTATEIbHBIE BEIIECTBA U MECTa
aJIre3uu, CTUMYJISIIIMS UMMYHHOU cuctembl [4]. OTMEYEeHO, UTO Cpelld OJTHUX U TeX K€ BUIOB
BCTPEYAIOTCS KaK CUJIbHBIC, TaK M CJIa0ble aHTarOHWCTBI, YTO CBUJIETEIHCTBYET O TOM, UYTO
AHTAarOHUCTHYECKAsi aKTUBHOCTD SIBJISIETCS] B OOJIBIIIEH CTEMEHN IITAMMOBBIM TPU3HAKOM [5].

B xomnekumm HMHCTHUTYTa MHKpOOMOIOTMM M BHUPYCOJOTMHM  XPaHATCA Ppa3IMYHBIMU
METOaM1 MOJIOYHOKHUCIIbIE MUKPOOPTaHU3MBbI, 00JIajatoIue MPOOMOTHYECKUMH CBOIICTBaMHU.

Marepuajbl 4 METOABI HCCIET0OBAHUS

B kaudectBe 00BLEKTOB HUCCICAO0BAHUA CIYXHWIN KOJUICKOIMOHHBIC INTaMMbl MOJIOYHOKHUCIIBIX
Oaktepuit : Lactobacillus plantarum Ne 53H, Lactobacillus plantarum 22,Lactobacillus
plantarum 2, Lactobacillus cellobiosus 20, Lactobacillus acidophilus 27W,Lactobacillus
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curvatus 18z, Lactobacillus casei 139, Lactobacillus casei 173a, Lactobacillus salivarius 8,
Lactobacillus fermentium 27.

AHTaroHUCTHYECKYI0 aKTHBHOCTH YCTaHABIUBAIH JUP(Y3HOHHBIM METOJOM B OTHOLIEHHH
tect-KyneTyp: Bacillus subtilis, Streptococus aureus 10, Bakuuna IlenkoBckoro.

Pe3yabTaTsl 1 NX 00Cy:KIeHHE

C nenplo mondopa ONTHUMAIBHBIX METOJOB KOHCEpPBAlMM MOJIOYHOKHCIBIX OakTepwil  JuIs
JUTATEJIBHOTO XPAaHEHUs B YCIIOBHSAX KOJUICKIMHM IIpOBEACHA 3akiajgka 10 mramMMOB Tpems
croco0amu: METOJIOM IepeceBa, XpaHeHNWE O] MUHEPAILHBIM MacjoM, XpaHCHUE B TJIMIIEPHUHE
IpyU  HU3KUX TemIiepaTypax.KyabTypbl MOJIOYHOKHCIBIX MHUKPOOPTaHM3MOB XpPaHHJIHCh B
TeueHue roaa. [1o ucreyeHNH Cpoka XpaHEHHsT Y MOJOYHOKHCIBIX OakTepuil Obla mpoBepeHa
AQHTUMHKPOOHAsI aKTHBHOCTb.

[lpy w3yuyeHMHM AaHTarOHUCTUYECKOW AaKTHBHOCTH MOJIOYHOKHCIBIX MHKPOOPTaHH3MOB IO
OTHOUICHUIO K TeCT-KylIbType Bac.subtilis BBISICHWIOCH, YTO MPHU XpPaHEHHH MOJIOYHOKHCIIBIX
KyJbTYp Ha TBEpJOH Cpele METOJOM IIEpeceBOB HHU OJHA W3 KYJIbTyp HE TNpOSBHIA
AQHTarOHUCTHYECKYI0 aKTUBHOCTh Ha arapu3oBaHHOU cpene MPC, 3a UCKIIOYEHHEM KYIbTYpPbI
L.plantarum 53H. Ilpu XpaHEHHH MOJOYHOKHUCIBIX KYJIBTYP IOJ CJIOEM Ba3eIMHOBOIO Macia
Ha CKOIICHHOM arape IsiTh KYyJbTYp MHpPOSIBHJIM AHTAarOHUCTHYECKYHO aKTHBHOCTh, M3 HHUX
yeThipe KyibTyphl: L.plantarum 22, L. acidophilus 27w, L. casei 139, L. casei 173a mposiBriu
NOBBILICHHYIO AHTHUMUKPOOHYIO aKTUBHOCTh. XpaHeHue B 10% pacTBope riuiepuHa IpU
HHU3KUX TEMIIepaTypax Jaj0 aHAJIOTUYHYIO KapTHHY, YTO U NPH XPaHEHHHU IOJI Ba3eIHMHOBBIM
MacJIoM: IATh KYJIBTYpP MPOSIBUIM MOBBIIICHHYI0 aHTUMHUKPOOHYIO aKTUBHOCTb.

N3 necsTH MCCIIeIOBaHHBIX MOJIOYHOKHUCIBIX KYJIBTYp 4YeThipe KyabTypsl: L. plantarum 2, L.
cellobiosus 20, L.curvatus 18, L. salivaris 81 He nposiBUIM aHTarOHUCTHYECKOW aKTHBHOCTH TI0
oTHouIeHuro k Bac.subtilis Hu npu ogHOM MeToIE XpaHSHHUS.

Ta6n1/1ua 1 - AHTaroHucTHYeCKas akTUBHOCTH MOJIOYHOKHCIIBIX MHKPOOPIraHnu3MOB

HasBanvie KyasTyp JluameTp 30H niogasiaenus pocta Bac.subtilis , mm
XpaHenne  Ha | XpaHEeHHE mon | Xpanenne B 10%p-pe
TBepZ[Oﬁ cpeac Ba3C€JIMHOBBIM rIMOCpUHA TIPpU  HU3KUX
MacJIOM T(-20°C)
Lactobacillus plantarum 53H 15+0,7 14+0,3 15+0,4
Lactobacillus plantarum 22 0 20+0,1 22+0,3
Lactobacillus plantarum 2 0 0
Lactobacillus cellobiosus 20 0 0
Lactobacillus acidophilus 27w | O 17+0,9 ¢
Lactobacillus curvatus 180 0 0
Lactobacillus casei 139 0 20+0,1
Lactobacillus casei 173a, 0 20+0,4
Lactobacillus salivaris 80 0 0
Lactobacillus fermentum 27 0 0 7

3 MOJIYYCHHBIX JaHHBIX CJICAYCT, 4YTO XPAHCHUC MCTOAOM IEPCCCBa OTPULATCIBHO
CKa3bIBACTCA HA COXPAaHCHUUN MOJIOYHOKHUCIIBIMHA 6aKTCpI/I$IMI/I aHTI/IMI/IKp06HBIX CBOMCTB.
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I1- meTon mepeceBa, M-xpaHeHue 1moJ1 cioeM MUHepanbHOro Macia, K-xpanenue B 10%
p-pe runepuna npu Huskux T(-20°C
Pucynok 1 — Antaronucruyueckas aktuBHOCTh L. plantarum 53Hkrect kynbType Bac.subtilis

IIpoBepeHa aHTaroHUCTHYECKass AKTMBHOCTb MOJIOYHOKHUCIIBIX MHKPOOPTaHU3MOB I10
OTHOIIEHUIO K TECT-KynbType Staph. aureus (tabn.2) . [Ipu Bcex Tpex MeTojax XpaHCHHS Y
MOJIOYHOKUCIIBIX KYJIbTYP COXPaHWJIaCh AaHTUMHKPOOHAs aKTUBHOCTh K Staph. aureus. U3
JICCATH MPOBEPEHHBIX KYJIBTYp JHIIb OJHA KyibTypa L. plantarum 2 mpu xpaneHuu metomom
nepeceBa HE TNPOSIBJIAa AHTAarOHUCTUYECKONM akTHUBHOCTH. [Ipu XpaHeHMM TMOJ ClIOeM
Ba3eJIMHOBOTO Macia JiBe KyabTypsl: L. casei 173a, L. salivaris 81 He nposiBUIM aHTUMHKPOOHO
akTuBHOCTH. Metoz xpaneHus B 10% pacTBope IiuiiepruHa Mpyu HU3KUX TeMIepaTypax oKas3alcs
HanOoJiee TPUEMIIEMBIM IS MOJIOYHOKHCIIBIX MHUKPOOPraHW3MOB. M3 necaTtu mpoBepeHHBIX
MOJIOYHOKHCIIBIX KYJIBTYp BCE MPOSBUIN AHTUMUKPOOHYIO aKTUBHOCTH 110 OTHOLIEHHUIO K TECT-
KynbType Staph. aureus.

Ta6Jmua 2 - AHTaroHMCTUYECKass aKTUBHOCTH MOJIOYHOKHCIIBIX MUKPOOPTaHU3MOB

HasBaHue xynbTyp JlwameTp 30H TomaBiaeHus pocta Staph. aureus, mm
XpaHeHune Ha | Xpanenne mox | Xpanenue B 10%
TBEpAOH cpene Ba3eJIMHOBBIM p-pe rauuepuHa 1OpH
MacjaoM nuskux T (-20°C)
Lactobacillus plantarum 53H 10+0,2 11+0,4 11+0,2
Lactobacillus plantarum 22 11+0,3 13+0,2 15+0,2
Lactobacillus plantarum 2 0 11+0,2 13+0,2
Lactobacillus cellobiosus 20 10+0,7 11+0,7 14+0,1
Lactobacillus acidophilus 27w 9+0,8 10+0,8 16+0,2
Lactobacillus curvatus 181 10+0,2 13+0,2 15+0,3
Lactobacillus casei 139 11+0,8 14+0,2 16+0,8
Lactobacillus casei 173a, 10+0,9 0 12+0,6
Lactobacillus salivaris 81 9+0,3 0 12+40,7
Lactobacillus fermentum 27 10+0,5 12+0,3, 15+0,3,
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I1- meTon mepeceBa, M-xpaHeHue 1moJ1 cioeM MUHepanbHOoro Macia, K-xpanenue B 10%
p-pe rmmuepuHa npu HE3kux T(-20°C).
Pucynok 2 — AHTaroHucTH4YecKast akTHBHOCTD L. plantarum 22 k tect- kynbType Staph. aureus

[IpoBepka aHTarOHMCTMYECKOW AKTUBHOCTU MOJIOYHOKHCIBIX ~MHUKPOOPraHHU3MOB
(Tabiuua 3) Mo OTHOUIEHHIO K TecT-KylapType Bakuumna IluHkKOBCckoro pama cieayromue
pe3yabpTaThl: BCE KYJIbTYPbl IPOSBUIM AHTAarOHUCTUYECKYI) AKTUBHOCTH II0 OTHOLIEHUIO K
Bakunne [[MHKOBCKOrO IIpH BCEX TPEX METOJAX XPAHEHUS.

Ta6Jmua 3 - AHTaroHMCTHYECKas aKTUBHOCTH MOJIOYHOKHCIIBIX MUKPOOPTaHU3MOB

HaszBanue kyiabTyp JwrameTp 30H nonasieHust pocra Bakiuubl [IuHKOBCKOr0, MM
XpaneHue Ha | XpaHeHHUE nox | Xpanenue B 10% p-
TBEpAOH cpene Ba3€JIMHOBBIM pe rauiepuHa IIpu
MacjioM auskux T (-20°C)
Lactobacillus plantarum 53H 10+0,3 11+0,5 14+0,2
Lactobacillus plantarum 22 9+0,3 9,5+0,5 11+0,4
Lactobacillus plantarum 2 10+0,7 11+0,8 15,5+0,5
Lactobacillus cellobiosus 20 9+0,3 10+0,2 12,5+0,4
Lactobacillus acidophilus 27w 1040,8 11,5+0,4 15+0,3
Lactobacillus curvatus 18z 9+0,4 10+0,3 1240,3
Lactobacillus casei 139 9+0,4, 10,5+0,2 11,5+0,4
Lactobacillus casei 173a, 11+0,7 11+0,2 13+0,2,
Lactobacillus salivaris 81 10+0,3 15+0,2 16+0,3
Lactobacillus fermentum 27 11+0,9 12+05 12+0,3

Hawmnyumme mokasarenn 1O aHTHUMHKPOOHO#M akTtuBHOCcTH Obutk y Lactobacillus
salivaris 81: nuamerp 30H MojmaBiieHHWss pocta TpH XpaHeHun B 10% p-pe riamuepuHa MpH
HU3KHX TEMIleparypax JIOXOIWI 10 16 Mm.

[TpoBenenHast paboTa MoKas3ajia, YTO MPH XPAHECHUH MOJIOYHOKHCIIBIX MHKPO-OPTaHHU3MOB
METOJIOM TIepeceBa aHTATOHHCTHYECKAss aKTHBHOCTH JIMOO OTCYT-CTBYET, MO0 OYCHH HU3KASL.
Haubosee mnpueMIeMbIMH METOJaMH XPAHEHUS Ui MOJIOYHOKHCIIBIX MHKPOOPTaHU3MOB
SBJISIFOTCSL XpaHEHHE TOJI CJIOEM Ba3elIMHO-BOro Macia W B 10% pacTBope TiMIepUHA TpPU
HHU3KUX TEMIIEPaTypax.
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MUKPOOPI' AHM3MIEPAIH KYJIbTYPAJIAP KOJVIEKIIUACBIH/JA 9P TYPJII
OJAICTEPMEH CAKTAJIFAH CYT KbIIIKbIJIIbl BAKTEPUAJIAPIBIH
IMPOBUOTHUKAJIBIK BEJICEHALJIII'T

3eprreyaiH  Makcathl  «MHKpOOHMOJIOTMS  OHE  BHPYCOJIOTUS  WHCTHTYTHIHBIH» PMK
KOJUTEKIUSACBIHAA CYT KBIKBUINEI OaKTeprsuiap/blH TMPOOUOTHUKANBIK OeJCeHIunrine op Typii
SmicTepMeH CakTayAblH ocepiepiH 3eprTrey. KYMBICTBI KYpridy OapbICBIHOA >Kaimbl KaObUIIaHFaH
MUKPOOHOJIOTHSUIBIK 3ePTTEY dAICTepl KONIaHbLIAbl. JKypri3iireH 3epTreyiepiiH HOTHXKECIHIE op TYpJIi
oJiCTepMEeH cakTayla, CyT KbIIKBUIABI OaKTepUsIapbIHKEHOIp IITaMMAAphl, MPOOHOTHUKAIIBIK
OerceHAUTITT MeH TIPUIUTIKKE KaOUISTTUNriH cakTan KajdMaraHABIFBIH KepceTTi.CYyT KBIIIKbUIIbI
OakTepusiiap yiuiH TeMeHri Temneparypana 10%-Tik riuiepuH epiTiHAICIHIE XKoHe MUHEPAAbl Mat IbIH
acThIHJA CaKTay aHaFrypjbIM JKaKChl oficTep OOJBIN TaObUIABL. AJIBIHFAH HOTHXKeENEp OOMBIHIIA,
MPOOMOTHKAIBIK KACHETKE We, CYT KBIIIKBULIBI OaKTepUsuIapAbl CaKTayablH KOJAaWiIbl o/icTepi 0ap eKkeHi
AHBIKTAJIJIBL.

K.M.KEBEKBAEVA, G.T.DZHAKIBAEVA, A.K.DZHOBULAEVA

RSOE "Institute of Microbiology and Virology", Committee of Science, Ministry of
Education and Science, Almaty, Republic of Kazakhstan

PROBIOTIC ACTIVITY OF LACTIC ACID MICROORGANISMS, STORED BY
DIFFERENT TECHNIQUES IN THE CULTURE COLLECTION OF
MICROORGANISMS

Summary
The aim of the study was to investigate the effect of storage techniques on probiotic activity of lactic acid
microorganisms stored in the collection of RSOE "Institute of Microbiology and Virology". In the work
the conventional microbiological procedures were used. Studies on the effect of storage techniques on
the viability and probiotic activity of lactic acid microorganisms showed that when laying down on
storage by different techniques, not all strains under study retained probiotic activity. The most suitable
techniques to preserve lactic acid microorganisms was a storage under a layer of mineral oil and in the
10% glycerol solution at low temperatures. The findings made it possible to identify the most suitable
techniques for the storage of lactic acid microorganisms with probiotic properties.
Key words: Probiotic, microorganisms, culture collection

The problem of preservation of microbial diversity is as global and multi-aspect as the issues
of the environmental welfare protection. To solve the problem, along with the issues of
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ecosystem enhancement and conservation, the collection activity requires a special attention.
One of the most important tasks of collections is to develop the most effective techniques for
long-term storage of microbial cultures that ensure the sustained preservation of viability,
biological properties, and genetic stability.

Interest in the studying lactic acid bacteria is due to their broad spectrum of biological
activity and harmlessness to humans and animals. In recent years, the bacterial probiotic
properties attract particular attention of researchers [1-3]. Analysis of the available in the
literature data suggests the many-sided effects of probiotics on the microecology of the digestive
system. One of the ways to combat infectious diseases is the use of lactic acid bacteria and their
metabolites with the therapeutic and preventive purpose. These microorganisms are symbionts of
the gastrointestinal tract, harmless to humans and animals. The most important aspects of the
interaction of probiotic strains with the intestinal microflora and human and animal body are the
formation of antibacterial substances, competition for nutrients and adhesion sites, stimulation of
the immune system [4]. It is noted that among the same species there are both strong and weak
antagonists, indicating that the antagonist activity is largely a strain characteristic [5].

In the collection of the Institute of Microbiology and Virology, the lactic acid bacteria that
have probiotic properties are stored using the different techniques.

Material and methods of testing

The objects of study were collection strains of lactic acid bacteria: Lactobacillus
plantarum Ne 53H, Lactobacillus plantarum 22, Lactobacillus plantarum 2, Lactobacillus
cellobiosus 20, Lactobacillus acidophilus 27W, Lactobacillus curvatus 18d, Lactobacillus casei
139, Lactobacillus casei 173a, Lactobacillus salivarius 8d, Lactobacillus fermentium 27.

Antagonistic activity was established by the diffusion method against the test cultures:
Bacillus subtilis, Streptococus aureus 10, Tsenkovsky's vaccine.

Results and discussion

In order to select the optimal preservation techniques for long term storage of lactic acid
bacteria, in the conditions of collection 10 strains were laid down in three ways: subculturing,
storage under mineral oil, storage in glycerol at low temperatures. Cultures of lactic acid
microorganisms were stored for a year. On the expiration of the storage time, the lactic acid
bacteria were tested for antimicrobial activity.

When studying the antagonistic activity of lactic acid microorganisms against the test
culture Bac.subtilis, it was found that when storing lactic acid cultures on a solid medium by
subculturing, none of the cultures showed antagonistic activity on MRS agar medium except the
L. plantarum 53H culture. When storing lactic acid cultures under a layer of vaseline oil on slant
agar, five cultures revealed antagonistic activity, of which four cultures: L. plantarum 22, L.
acidophilus 27w, L. casei 139, L. casei 173a showed increased antimicrobial activity. Storage in
10% glycerol at low temperatures gave a similar picture as that of storage under vaseline oil:
five cultures exhibited enhanced antimicrobial activity.

Of the ten investigated lactic acid cultures, four cultures: L. Plantarum 2, L. cellobiosus
20, L.curvatus 18d, L. salivaris 8d showed no antagonistic activity against Bac.subtilis with any
storage technique.

Table 1 - Antagonistic activity of lactic acid microorganisms

Culture name Diameter for growth suppression zone of Bac.subtilis, mm
Storage on solid | Storage  under | Storage in 10% glycerol at
medium vaseline oil low T(-200C)

1 2 3 4
Lactobacillus plantarum 53H 1540,7 14+0,3 15+0,4
Lactobacillus plantarum 22 0 20+0,1 22403
Lactobacillus plantarum 2 0 0 0
Lactobacillus cellobiosus 20 0 0 0
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Continued table 1

1 2 3 4
Lactobacillus acidophilus 27w 0 17+0,9 25+0,3
Lactobacillus curvatus 18z 0 0 0
Lactobacillus casei 139 0 20+0,1 23+0,1
Lactobacillus casei 173a, 0 20+0,4 20=+0,1
Lactobacillus salivaris 81 0 0 0
Lactobacillus fermentum 27 0 0 22+0,7

The findings show that the storage by subculturing technique has a negative impact on
the preservation of antimicrobial properties by lactic acid bacteria.

I1- subculturing, M- storage under the layer of mineral oil, K- storage in10%
glycerol at low T (-20°C)
Figure 1 - Antagonistic activity of L. plantarum 53H against the test culture Bac.subtilis

The antagonistic activity of lactic acid microorganisms was examined against the test
culture Staph. aureus (Table 2). With all three storage techniques, the lactic cultures preserved
the antimicrobial activity against Staph. aureus. Of the ten tested, only one culture L. plantarum
2, when storing by subculturing, showed no antagonistic activity. When stored under a layer of
vaseline oil, two cultures: L. casei 173a, L. salivaris 8d revealed no antimicrobial activity. The
technique of storage in 10% glycerol at low temperatures appeared to be most suitable for lactic
acid microorganisms. Of the ten tested lactic acid cultures, all of them displayed antimicrobial
activity against the test culture Staph. aureus.

Table 2 - Antagonistic activity of lactic acid microorganisms

Culture name Diameter for growth suppression zone of Staph. aureus, mm
Storage on solid | Storage  under | Storage in 10% glycerol at
medium vaseline oil low T(-200C)

1 2 3 4

Lactobacillus plantarum 53H 10£0,2 11£0,4 11£0,2

Lactobacillus plantarum 22 11+0,3 13+0,2 15+0,2

Lactobacillus plantarum 2 0 11+0,2 13+0,2

Lactobacillus cellobiosus 20 10£0,7 11£0,7 14+0,1

Lactobacillus acidophilus 27w 9+0,8 10£0,8 16+0,2

Lactobacillus curvatus 18x 10£0,2 13£0,2 15+0,3

Lactobacillus casei 139 11+0,8 14+0,2 16+0,8
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Continued table 1

1

Lactobacillus casei 173a, 10+0,9 0 12+0,6
Lactobacillus salivaris 81 9+0,3 0 12+0,7
Lactobacillus fermentum 27 10£0,5 12+0,3 15+0,3,

IT- subculturing, M- storage under the layer of mineral oil, K- storage in10%
glycerol at low T (-20°C)
Figure 2 - Antagonistic activity of L. plantarum 22 against the test culture Staph. Aureus

Testing antagonistic activity of lactic acid microorganisms (Table 3) against the test
culture Tsenkovsky's vaccine gave the following results: all cultures showed antagonistic activity
against Tsenkovsky's vaccine under all three storage techniques.

Table 3 - Antagonistic activity of lactic acid microorganisms

Culture name

Diameter for growth suppression zone of Tsenkovsky's vaccine,mm

Storage on solid | Storage  under | Storage in 10% glycerol at

medium vaseline oil low T (-200C)
Lactobacillus plantarum 53H 10+0,3 11£0,5 14+0,2
Lactobacillus plantarum 22 9+0,3 9,5+0,5 11+0.4
Lactobacillus plantarum 2 10+0,7 11£0,8 15,5+0,5
Lactobacillus cellobiosus 20 9+0,3 10+0,2 12,5+0,4
Lactobacillus acidophilus 27w 10+0,8 11,5+0,4 15+0,3
Lactobacillus curvatus 180 9+0,4 10+0,3 12+0,3
Lactobacillus casei 139 9+0,4, 10,5+0,2 11+0.,4
Lactobacillus casei 173a, 11+0,7 11+0,2 13+0,2,
Lactobacillus salivaris 80 10+0,3 15+0,2 16+0,3
Lactobacillus fermentum 27 11+0,9 12+0,5 12+0,3

Lactobacillus salivaris 8d showed the best indices of antimicrobial activity: the diameter

of growth suppression zones when storing in 10% glycerol at low temperatures reached 16 mm.
The study demonstrated that under the storage of lactic acid microorganisms by
subculturing technique, the antagonistic activity was absent or very low. The most suitable
techniques for lactic acid microorganisms were the storage under the layer of vaseline oil and in
10% glycerol at low temperatures.
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