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AHomauis. Bynu anpobosaHi pauyioHanbHi pexumu niogpinizauii npobiomuyHoi Kynbmypu 'y
crioposili ma bayunspHiti gpopmax. 3acmocosaHi mexHoso2idHi rnpuliomMmu 00360JII0Mb KOHCepsysamu
HamueHi 6ionoaiyHi enacmueocmi U aHMUMIKpOOHy akmueHicmb yrnpodosx 080X poKie (mepmiH
criocmepexXeHHsi), 3a ymosu 36epicaHHs1 ioghinbHOBUCYWEHHUX Kyfbmyp y 3euyvaliHomy nobymosomy
Xor100urnbHUKY 3 nodasnblior peakmusaujeto Ha cepedosuwi [ay3e Ne 2.

Knroyoei cnoea: npobiomuku, Bac. subtilis wmam Bl-12, cnopu, eesemamusHi KimuHu,
mexHorsoeis niogbinizauil, npomekmueHo-cycrieHsiliHe cepedosulie, KoHcepsauis, HamueHi b6ionoaidHi
sniacmueocmi, aHmMuUMIKpobHa akmugHIiCmab.

AxTyanbHicTb npo6nemu. CTBOpeHHS NPoBIOTUYHMX NiKyBanbHO-NpodinakTmyHmMx Gionpenapatis
Ha OCHOBi CMOPOHOCHMX NpokKapioT Bac. subtilis nepeabayae BMKOPUCTAHHS (Pi3ioNoriyHO MOBHOLHHUX i
aKTUBHUX MIKPOOHMX KMiTMH. Bigomo, WO WBWAKOPOCH MpOKapioTM B MNPOLECi 3aBEepLUEeHOro LUKy
pO3BUTKY MIKpOOHOT nonynsauii Ha cepefoBuMLL 3 KiHLEBMM PecypCoM MOXMBHUX iHIPUAIEHTIB 3a3HalTb
reHeTU4HO AeTepMiHOBaHi disionoriyHi moaudikauii M B cTafii HeraTMBHOro norapugmiYHoro pocty
3HUXYIOTBECA (Di3ioNOoriyHi MOTEHLIT Ta PyHKUiOHaNbHa akTUBHICTb BiAMMUpaounx KNiTuH nonynsuii [7,8].

Y nabopaTopHMX yMOBax 3aCTOCOBYIOTb Pi3HOMaHiTHIi MeToau AnA 306epexeHHs HaTMBHUX
BnactusocTer KynbTyp. Lle i aaBHO Bigomi TpagwuiHi cnocobu nigTPUMKM MiKPOOPraHiamiB LUMSIXOM
nepiognyHMX nepeciBaHb Ha eNeKTUBHO-CENEKTUBHUX NOXUBHUX cepeaoBulax abo 36epiraHHst KynbTyp y
25 % rniuepuHi, Tak i cyvacHi MeToaM - cybnimauiiHe BUCYyWyBaHHs, 30epiraHHa 3a HU3bKUX
Temneparypax - NepeBefAeHHs XXMBUX KIMITUH B aHabioTU4HUX cTaH [1-4, 6].

YXopgeH i3 3anponoHoBaHMX MeToAiB TPUBANoro 36epiraHHA eTanoHHUX KyIbTyp MIKPOOpPraHiamieB He
€ yHiBepcanbHUM I METOAMYHI Migxoau npu BMOOpI pexumiB 36epiraHHsa I'PpyHTYIOTbCA Ha GionoriyHMx
BMACTUBOCTSIX KOHKPETHOro Wwramy [1-5].

MeTta poGoTu: po3pobka Ta anpobyBaHHS TEXHOMOMYHOro pexumy niodinizauii npobioTUYHOT
KynbTypu Bac. subtilis.

Martepian Ta meToaM gocnigXeHHA. [na BuBYeHHs Mopdponorii Mikpo©HOI nonynsuii rotysanu
OEeCcATUKpaTHe PO3BEAEHHS BUXIOHOT KynbTypu Ta BUCIBanNM Ha M'SCO-NENTOHHWI arap, nopanblue
BUPOLLYYBaHHA KOJIOHI 34ilCHIOBanNM B ymoBax TepmocTaTty 3a Temnepartypu 37-38°C ynpoposx 18-24
roAaviH.

Mopdonorito KONOoHIN Ha LWiNnbHOMY CepefoBULLi BU3Ha4Yany 3a ONOMOro GiHOKYNApHOT nynu i3
36inbweHHsaM x 80, 3i CKOLIEeHMM OCBITNEeHHAM nig kyToM 30° y 3aTeMHeHoMy noni.

KoHueHTpaLilo MiKpOGHWUX KMITUH B oamHUUi 06'eMy KynbTypanbHOT piguHW YM SOCNIAHOI cycneHsii
BM3HaYarnu, BUKOPMCTOBYIOYUM rarny3eBuin cTangapT kanamyTtHocTi Ha 10 O[.

YUyTnueicTb KynbTyp AO aHTMBIOTUKIB BMBYaNM OWUCKO-OMY3iHUM MeTogoM (MeTon AMCKIB) Ha
cepeposuLi AI'B, BUKOPUCTOBYHOUM CTaHOAPTHI ANCKN, MPOCOYeHi aHTUBioTukamu.

dizionoro-6ioximi4Hi BMacTMBOCTI BMBYaNW 3a 3[4aTHICTIO YTUNi3yBaTW pi3Hi ByrneBoau, POCTU Ha
CONMbOBMX CepedoBuLIax, BiQHOBMIOBATW HiTpaTW, NpoAyKyBaTW iHAON, CIPKOBOAEHb Ta CUHTe3yBaTu
depmeHTH. OUiHIOBanun TakoX PyXNMBICTb KyNbTypy.

CraTtnctuyHy o6pobKy nMpoBOounM 3a 3aranbHOMPUAHATAMM MeToaukamu. PesynbTtaTn BBaxanm
OOCTOBIPHUMW Ha NEPLUOMY PiBHi 3HAYYLLOCTI.
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lMpo6nemu 300iH)XeHepil ma eemepuHapHOi MeGUYUHU

PesynbTaTtn pocnimxeHHs. TexHonoria npurotyBaHHsA eTanoHHoi crnopoBoi KynbTypu Bac. subtilis
wrtam BIl-12 Bkniovae B cebe eTan oTpuMaHHsl cnopoBoro MaTepiany. Ons 4oro B GionoriuHi matpaum 3i
CKOLIEHUM MNOXUBHUM cepegoBueMm [ayse Ne 2, nicna BuganeHHs KOHAEHcaTy 3 [OTPUMaHHAM
3aranbHOMPUAHATMX MpPaBuMn CTEPUNbHOCTI, BHOCWMM, NonepenHbO nporpity 3a Temnepatypu 70 °C
ynpogosx 20 x8 KynbTypy 6auun 3 nocisHo 00300 He MeHw 1 x 10% x.m.k. / cM®, Ky noTiM piIBHOMIPHO
pO3MoAiINMnx Ha NOBEPXHI arapy.

KynbTypy Bupowysanu 3a Ttemnepatypu 37-38°C ynpogoBx 4 gi6. lNoTim rotyBanu masku
3abapeneHi 3a Llinb-HunbceHom Ta ouiHIOBanM 3aBepLUeHiCTb MpoLecy CMOpPOYTBOPEHHS, TUMOBICTb
Mopdponorii cnop i BiACYTHICTb CTOPOHHLOT Mikpodpriopu. [Micnsa 3aBeplueHHs1 cTafii cnopoyTBOPEHHs (Ha
MaTpauax) Buaansnu KoHAeHcaT Ta CTepurnbHUM @is3ionoriYHUM po3YMHOM 3MUBAnU CrOPOBY KymbTypy
CTEPUITbHMM (PI3I0NOriYHUM PO3YMHOM 3 MOBEPXHI MOXUBHOIO CEPEeoBULLA.

BurotoBneHy MIKpoOHy KynbTypy CTaHAapTM3yBanu 3a psAgy NOKasHWKIB: 3ararnbHOl KOHUeHTpauii
MIKPOOHMX KNITUH y Kamepi [opsieBa; KOHUEHTpauil XUTTE3AATHUX KIITUH; aHTAroHiCTUYHO! aKTMBHOCTI;
KiNIbKOCTi 3pinunx cnop; TepMOCTINKOCTI crnop.

Jliogpinizauito OTpMMaHoro CMOPOHOCHOr0 mMaTepiany npobGioTnyHOT KynbTypun
Bac. subtilis wrtam Bl-12 npoBogunu Ha ycTtaHoBui LIOVAK GT-2. B AkoCTi NpOTEKTUBHO-CYCMEH3iHOro
cepefoByLLa BUCYLLYBaHHA BMKOPUCTOBYBANN CaxapoO30-XenaTUHOBY CYCMEH3it0 i3 BMICTOM caxaposu i
xenatuHy no 3 %. [Ons npuroTyBaHHS caxapo30-XenaTMHOBOro cepefoBulla BUKOPUCTOBYBamNWM CyXi
HaBaXKW BiAMNOBIOHUX KOMMOHEHTIB, siki MOCNIOOBHO PO3YMHANM B OYMLLEHIN BoAi 3 TemnepaTypoto 60 °C.
loToBe cepepoBulle QinbTpyBanu, posnuBanu y drnakoH, asBToknaeyBaTucs 3a 121 12 °C ynpogosx
20 xB, KOHTpOMOBanNu BenuyuHy pH.

MexaHi3m 3axucHoi Aii caxapo3n MOoB'A3aHUi i3 30aTHICTIO YTPUMYBATM AEAKY KiNbKiCTb BOOrM,
HeobXioHy Ana 36epeXeHHs XUTTE3LaTHOCTI MikpoopraHiamiB. Caxapo3a BWKIMKae NigBULLEHHS
OCMOTUYHOTO TUCKY B KNiTUHAX, NEPELLUKOAXKAUN TUM CaMUM PO3PUBY KINITUHHOI CTIHKW NMPU BUCYLLYBaHHI.
CycneHsilo crnop i3 cepegoBuweM BuCylyBaHHA (y cniBBigHOWeEHHI 1:1) po3anuBanu B amnynu,
3amMopoXyBanu B CyMilli TBEpAOI BYrMEKUCNOTU 3 €TUNOBUM CNUpTOM Ao Temnepatypu — 60 °C, notim
noMilwanu y BaKyyMHWUA anapaT i BUCyLlyBanu npu 3danuwikosoMy Tucky 10 Ma. 3anuwkoBa BOMOricTs
BucyLweHoro 6iomartepiany He nepesuwysana 3 %.

Hanun meTop 36epiraHHs 3abesnevye nigTpMMaHHA KynbTypy B XWUTTE3O4ATHOMY CTaHi YNpOOOBX
TpuBanoro 4acy 6e3 3MiHM OCHOBHWMX OGionoriyHMx BriacTMBocTei. XKMTTe3gaTHICTb | aHTUMiIKpobHa
aKTMBHICTb pEakTVBOBAHOrO CMOPOHOCHOro GiomaTtepiany 3anuviumnacs Ha KONMWLIHLOMY PiBHI Micnst ABOX
pokiB 30epiraHHs (TEPMIH CNOCTEPEXEHHS) Y MioiNbHO BUCYLLEHOMY BUMMSA,.

HactynHum eTanom Hawwux gocnigxeHb ©Oynma  niodinizauis  BeretaTtMBHOI  KynbTypwu
Bac. subtilis wtam BI-12. BeretatuBHui 6iomaTepian npo6ioTuyHOT KynbTypu GinbLl ogHOPIAHNA, ane y Tol
Xe Yac MeHLW CTikui OO0 Hecnpusatnueux dakTopis npouecy niodinisauii. JliodinbHe BUCyLlyBaHHA
NPOBOAUIIN 3@ aHasOrNYHO ANs CNop, TeXHONOoriT BUCywyBaHHs. KynbTypy Ansa niodinisauii Bupowysanm
Ha cepegoBuLi Mayse Ne 2 ynpogoex 18 roguH.

XKuttespaTHictb Gaumn nicna ABOpiYHOro 36epiraHHs (TEPMiH CMOCTEPEXeHHs) Yy niodinbHO
BUCYLLEHOMY CTaHi ctaHoBuna 6Ginblue 80 %, 30Ha 3aTPMMKM POCTY 3a NIATUTPOBKM aHTMBIOTWKIB BiIHOCHO
TecT-MikpoObiB He 3miHMnacs.

BucHoBku

1. Jliogpinizauiss  npo6ioTnuHOi kynbTypu Bac. subtilis wtam Bl-12 'y caxapo3o-xenaTMHOBOMY
3aXMCHO-CYCMNeHsitHoMy cepefoBuLli npu 3anuwkoBomy Tucky 10 Ma go kiHUEeBOro BMICTy BOMOrK He
6inbwe 3 % 3abeanevye xuTTEe3gaTtHICTb NiodinizoBaHnx cnop Ao 100 % i BereTatMBHMX KNITUH GinbLue
80 % ynpogoBX ABOX POKiB 30epiraHHs (TEPMiH CMOCTEPEXEHHS).

2. NioinbHO BUcylleHa npobioTuyHa KynbTypa Bac. subtilis wrtam Bl-12, 9k y CrnopoBii, Tak K y
BereTaTuBHI cpopmi nicns ABOpiYHOrO TepMiHy 36epiraHHs y npoueci peakTusalil NOBHICTIO BiAHOBMIOE
HaTuBHi GionoriyHi BNacTMBOCTI Ta aHTUMIKPOOHY aKTUBHICTb.
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NIMODPUNNBALIA NMPOBUOTUYECKOW KYNbTYPLI BAC. SUBTILIS LUTAMM BI-12
BnbeH N.A., KaHd. BeT. HayK, AOLEHT
[HenponeTpoBCKMI rocyaapCTBEHHBIN arpapHO-3KOHOMUYECKUIA YHUBEPCUTET
r. HenponeTpoBck, e-mail:bibenvet@ukr.net

AHHOTaums. Bbinn anpobupoBaHbl pauvoHanbHble PEeXUMbl NMouUnM3aumMn npobuoTUYecKon
KynbTypbl B CNOpoBON U GauunnspHoi dopme. cnonb3oBaHHbIE TEXHONOMMYECKUE NPUEMbl NO3BOMAOT
KOHCEpBMpPOBaTb HaTMBHbIE BuonorMiyeckne CBOMCTBa M aHTUMUKPOOHY akTUBHOCTb B TeMeHue ABYX NeT
(cpok HabnopeHus), Npu  XpaHeHUW NMOMUIIBHOBLICYLLEHHBIX KyrbTyp B YCIOBUSX ObITOBOro
XonogunbHYKa ¢ nocneayoLen peakTusaumen Ha cpege Mayse Ne 2.

KntoueBble cnoBa: npobuoTuku, Bac. subtilis wramm BI-12, cnopbl, BeretaTvBHblE KIETKM,
TexHornornss  nNuounuaauum,  NpPOTEKTUBHO-CYCMEH3UOHHAs  cpeda,  KoHcepBauusl,  HaTUBHble
Bronoruyeckre CBONCTBA, aHTUMUKPOOHAs aKTUBHOCTb.

LYOPHILIZATION PROBIOTIC CULTURES BAC. SUBTILIS STRAIN BI-12
Biben I.A. candidate of veterinary sciences, associated professor
Dnepropetrovsk State Agrarian-Economic University, Dnepropetrovsk, e-mail: bibenvet@ukr.net

Summary. They were tested rational modes of freeze-drying the probiotic cultures in the bacillary
and spore forms. The used processing methods allow to preserve native biological properties and
antimicrobial activity for two years (time of observation), during storage lyophilization drying cultures in
ordinary household refrigerator with subsequent reactivation in the nutrient medium Gause Ne 2.

Maintaining the populations of economically useful microorganisms in the laboratory in the form to
certify industrial crops or reference strains of microorganisms by periodic passages on elective nutrient
medium inevitably leads to phenotypic modifications, and during long passages to the unpredictable
mutational changes, as well as to the commonplace pollution pure cultures of foreign microflora as a
negative consequence of the human factor. Therefore, the method of lyophilization drying is the best way
to preserve the purity of cultures working with the necessary functional activity and the source of genetic
heterogeneity.

Lyophilization drying spore forms and vegetative biological material has some technological
differences that must be considered in the preparation of crops to freeze. Sporulation process considerably
longer physiologically and biochemically costly, needs more time to mature spores and their transition into
anabiotic state. But as shown by the results of comparative testing regimes sublimation spore forms
biological material and vegetative forms, evaporation of moisture from ice like states to a residual content
is similar in both samples, and has no effect on preserving the characteristics lyophilization.

Lyophilization microbial cultures is the best method of preservation of native, including specifically
of selected biological properties necessary to achieve economically useful purposes. Despite the fact that
the bacilli - fertile rods and is in the form of spores can withstand extreme physical-chemical load and can
be maintained in long environmental objects, sporulation is not an optimal method of preservation
biological useful properties. In the process of sporulation, which is the stress response of the
microorganism to extreme effects of external environment, enzymatic unforeseen changes aimed at
maximizing preservation of the genetic material, rather than useful functions bacillary cells. Therefore, after
the reactivation of spore-bearing biological material needed more time for the expression of functional
utility citrons gene pool prokaryotic cells in the elective-selective medium at the optimum temperature
range for several passages recovery.

Key words: probiotics, Bac. subtilis strain Bl-12, spores, vegetative cells, lyophilization drying
technology, protective, suspension nutrient medium, conservation, native biological properties,
antimicrobial activity, reactivation.
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