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Kosonmsauus pu3onianbl KopHeii orypuoB MHKPOOPraHH3MaMH,
BXOJSIIUMMH B COCTAB MHKPOGHOro mpenapara «IMOHKo »

B.C. Pxercrag, JIM. Termmuras, M.I1. Oryprma
Taspuveckuit Hayuoraaekelli yuueepcumen ivenn B.IL Bepradcrozo, Cusdbeponons, Vipauna

HMecmetorario B3arMoTeHCTRHE MONMOYHOKHCTHIX SakTepit (1 actohacillus plantarum, 1. casel, Lactococeus lactis) M IPpOACKERLIX TPH-
0B Saccharamces cerevisiae, BXOJSIIIX B COCTIB MUKPOSHONOUHUCCKOLO LIPCLIAPATH « IMOHKO ™, ¢ KOPHIMM PACTCHHIE O1YPLa (Crcumis
sativus 1..) copron Kotxyperrr u @enuke 1010¢ i vitro. FROUMPOBATIIDIC TTIAMMLL HCCIGIOBANELIN MUKPOOPLAIIH3MOB 00PaIYIOLT ROKPYL
KopHel 00:1aK0 KOIOHMM, PasIMHOC 110 MyTHOCTH H pasMepant. Lltasver L. plasttartm 1 L. casei 6 o0pasoBEBAIM 0 IHOPOUHOC OOIAKS
MEIKHX KOIIOHHH, O/IMIAKOROC 110/ HAMCIPY Hd BCEX 301X KOPHST W HOCTCLCINIO ¥ MCHLMTIAIONIEESH 1 3011¢ KOPHERO1O HMeximKa. TTTraMmM
S. cerevisiae oPazoRLIBAT MOTIICE 0GTAKO KPYIIILIN KOTOIHIL, OTTHMAITISEC TI0 THAMETPY B PAYILIX 301X KOpHA. 1 [arvelmITis HIrTell-
CHBHOCTE POCTA MUKPOOPLAHI3MOB Hal IO MANACE HA BEPXYIIKC KOPHSL, HAMGO.[bIIAS — B 30HC KOPHCBBIX BOCIOCKOB. 111TamMy MO TOUHOKHG-
1010 Crpelrtokekka Lactococcus lactls /6 KoJIOHMHMPYIOMEH ClocoBIHOCTLIO He 0 ta;el. TIPU HIOKY. I MH KOPHCH MHKPOOPTAIIH MAMH,
ACCOTHHPOBANTILIMHE T TIpeTapaTe « IMEK0 ™, KOO AT KopHeft TPORCKeTHT (oTlee AKTHRII0, UTO CRUTETEMLCTRYET 0 (hOPMUPORATIHN
CHHCPIHYCCKIX. B3MMOOTHOIICHUI MCAIY TAKTOOALMIDIAMU H CAXAPOMMLICTAMU 1IPH OOBMCUCTHOM MX KYJIBTHBHPOBAHIH. OOAKO KOI0-
[, o0pasoRAIIIIOE MUKPOBMOIONHUCCKHM IPCHAPHTOM ¢ 3MOHKO™», BLILIBLICIO HCOIIOPO/IILIM, UCTKO HPOCMATPHIUINCT Ko:ONHH pas-
HOL'0 pasMepa U LBCTa. ARTHBHAS MUKPOCH:S KOIOHI3ALMA BUCK 30H KOPHCH o1YPLOB CBI3HA ¢ I0TPeOIKHHEM MUY CMBIMH. MHEDPOOD-
FALM3MEMH KOPIHCRBIN DKSOMCIADOUHIONR B KAHCCTRE HETOMIMKOR DICPUHH 1 yIvepo@. CoproBast CleiMHUKa orypros HE OKashIBacT cy-
TTECTRENTIOTO RTFATIHA TR X071 TIPOTIecca KOTOMHM AT KoprieH. | loTyHernmle pesviIbTaThl AaIoT BOsMOKIOCTE OXAPAKTEPITIORATE MHKDO-
OPIGHM3MEL BXOMIMAC B COCTAB MEKPOOHOIOIHYCCKOIO LIPelapata « JMOUES™, KAK ClIOCOGHEIC KOJNOHM3HPOBAIE PH3OLUIAHY KOPHC
PactetMil orypri,
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Colonization of rhizoplane of cucumber roots by microorganisms
. . . . - ()
which are components of the microbial preparation “Embiko"”

V.S. Rzhevskava, L M. Teplitskava, LP. Oturina
Taurida V. Vernadsky National University, Simferopol. Ulkraine

The ability of microorganisms belonging to the microbiological preparation “Fmbiko™” o colonize the rhizoplanes and rhivospheres off
the Competitor and Phoenix Plus types of cucurber (Cuctumis sativis 1..) in vitro was investigated. The objects of study were the cultures of
the lactic homolenmentative streptobactoria Lactobacillus plantarnm 20 and L. cased 6 and the homofennentative lactic streptococeus
Tactacoceus lnetis 416, he yeast Saccharomyces cerevisiae 75 and the microbiological preparation “FEmbiko® which includes the above-
mentioned microorganisms. Germinated seeds were placed aseptically in biclogical test-tubes with starvation agar, where a suspension of the
microbiological consortium of microorganisms had been added belore. The ability of bacteria to colonize the root zone of plants was
assessed visually by the intensity of formation of bacterial microcolonies en the surtace of the roots of the seedlings and on the crushed
micropreparations. The strain of S, cerentsiae colonized the entire volume of the agar along the entire length of the root, i the apical part of
the root colonization wus shown to be less active, With inercasing duration ol cultivation the intensity ol colonization ol the oot zone by
microorganisms was increased — colonies became larger. In various areas of the root the diameter of the cloud colonies S. cerevisiae was
different m size. The strams of L. casei 6 and L. plantarm 20 colonized all the root zones, forming a cloud of small colonies around theim.
The struin of T.. Zacris 4/0 did not form colonies in the starvation agar and didn’t colonize the oot surface ol the cucumber seedlings.
The microbialogical preparation “I'mbiko™ colonized the root throughout its length, gradually narrowing in the apical zone. When
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inoculated with a pure culture of isolated strains the cloud was composed of menetypic colonies and looked homogeneous. When inoculated
with the microbial consortium the cloud of the colenies looked heterogencous, colonics ol different sizes and colors were clearly visible.
Under microscopy the preparations of the toots of the cucumber scedlings inoculated with the microbial preparation “Fmbike® veast cells
and cells of the lactic acid bacteria were found. This study of the ability of microorganisms from the preparation “I‘mbiko®™ to colonize the
rhizoplancs and rhizospheres of roots of cultivated plunts in vitro showed that the dilTerent strains of microorganisms lonm clouds of colonics
around the roots which were distinct in turbidity and size: the strain of [. plantarwm — almost transparent, and S. cerevisiae — very dense.
‘The lowest growth rate of microorganisins was observed at the apex ol the oot, the highest — in the zone of tool hair. Clearly, root exudates
ol plants ure the main source of curbon and energy for the inoculated bucteria. The results indicate that the investigated microbial consortium
has a pronising potential to inoculate plants in order to stimulate their growth and development.

Revwords. microbiological preparation « Embiko®y; Tactobacillus, veasts, colonization ol the roots, rhizoplane

BeeacHme

TMOBCPXHOCTb KOPHSL (PH3OMIAHA) H 30HA MOUBbIL, HCOO-
CPCICTBCHHO COTPUKACAFOLUASICH C KOPHsMH (puiocdepa),
SIBIIFOTCSL TIOCTOSIHHBIM MCCTOM OOHTAHHS PA3HOOOPA3HbIX
mMuEpoOHbIX accoumaunii (Costerton, 1995 Davey. 2000
Lobakova, 2005: Shaposhnikov. 2011; Galkin. 2012). Mux-
POOPTAHUAMBL PHIGILIAHLL BBINOJIHAKT MHOIO >KH3IHCHHO
BAXHBIX 4718 PACTCHUH (IYHKUWH: CTHMYIHPYIOT POCT H
PA3BHTHC PACTHTCIIBHBIN OPrAHH3MOB 33 CHCT CHOCODHOCTH
k uxcaunn azora (Maudinas, 1981; Kundu, 1984. Mante-
lin, 2004), npoayunposanus (puroropmoHos (Dragovor,
2012; Zakry Fitri Abdul Aziz, 2012), moduin3auun nura-
TCNBHBIX MCMCHTOB W3 nouesl (Rai, 1988: Han, 2000). no-
BBINCHHA VCTOHYMBOCTH PACTEHII K CTPECCOBEIM (lAKTO-
pan (Pigoleva, 2012; Zacharchenko, 2012). Oraemsurie
BUIBI 00IATAFOT CTIOCOOHOCTHIO K JCTOKCUKAIHU Iy Kepo-
HBIX XHMMHMECKHY COCIMHEHIE B OKPVERAOINEH cpede
(Loktushov. 2011). Taxim 00pasoM. YCTAHABIMBAL CHMOHO-
THYCCKHAC OTHOMICHHA ¢ PACTCHHEM. MHKPOOPTAHM:IMEI PH-
30ILTAHBI CYIIECTBEHHBIM OOpaioM MOIH(HIIHPYIOT 00MEH
BCINECTB PACTCHAA-XOAHHA.

Benymyro pomb B (H)OPMUPOBAHIH CTICIH(ITECKIN PH-
JOIUTAHOBBIN H PH30CHKPHBI MUKPOOHBIY COOOIIECTB, OT-
THYAOIANCA  OT IIOUBEHHOTO MHKPOOOIEHO3, HIPAOT
KOPHCBBLIC BbIACICHUA pacTteHuit (Vancura, 1972; Folman,
2001; Fellix, 2002; Kravchenko, 2003, 2011, /lna vencui-
HOH KOJOHW3ALMM KOPHCH BaXkHA CMOCOOHOCT: OakTCphil
VTHIWHPOBATE OCHOBHBIC KOMMOHCHTbL! KOPHCBbIN BbLICIC-
HUii, B OCOBCHHOCTH HH3KOMOICKYJHPHBIC OPraHHYCCKHC
kuCAoTH  (Vancura, 1972; Folman, 2001; Kravchenko,
2011), a Taroke MX COOCOOHOCTh CHHTCIHPOBATL MHHOKHC-
JIOTHI B BUTaMuHbl rpynns B (Shaposhnikov, 2011),

Oanodi w3 QyHKUEH PUOMIAHOBOH H PH30C(CPHOH
MHEKPOQIONSI SBIICTCY 3ALUUTA PACTCHHI OT (PHTOMATOrCH-
HbIX MHKpoopraHu3mMos (Boronin, 1998; Kravchenko, 2002;
Morgun, 2009; Zacharchenko, 2012: Rvzevskava, 2013), xo-
TOPASL MOKCT ObITh KAK MCXAHHYCCKOH 32 CHCT NCPCKPBITHS
CAHTOB AArC3HK HA NOBCPXHOCTH KOPHCH, TAK W AKTHBHOH 32
CHCT NPOAYLUMPOBAHKMSL LUHPOKOIO CICKTPA AHTUOHOTHMC-
cknx geweers (Galking 2012). Tlonck ek THBHBIX MHK-
PODHBIN AHTAMOHHCTOR (PHTONATOICHHBIX DAKTCPHIT LCIICCO-
00pAa3HO TIPOBOIHTL CPCIH MHKPOOPraAHUAMOB, KOTOPBIC, C
OJHOH CTOPOHBI. CIOCOOHB! MPOIYUHPOBATL OHOJNOTHUCCKH
AKTHBHBIC MCTA0OHTBI, A C APYIOH, WHTCIPHPYHCH B VIKC
COCTOSIBLUMCCS. MUKPOOHBIC LICHO?bL, AKTHBHO KO.IOHH3HPO-
Bare KOpHU pacteHuii (Kurakov, 1997, Kulrich, 2009;
Sheludko, 2010:; Shaposhnikov, 2011), nposisasst TeMm ca-
MBIM TPOTEKTOPHEEE CBOICTBA. Hambonee mepcnekTHBHOM
TPYINOH MHKPOOPTAHH3MOB, OTBEMAIIMY THM TpedOBa-
HUAM, ABMAFOTCH OQakTepuH poda Laciobacillus, B 0CHOBe

BbICOKOH AHTANOHHCTUUCCKOH AKTHBHOCTH KOTOPLIX JICHKUT
FCHCTHUCCKH JCTCPMHHHPOBAHHA CNOCOOHOCTh K MPOAYK-
UMH BCLUCCTE C AHTHOWOTHUCCKOH AKTHBHOCTBEY (Kvasni-
kov. 1973).

BecbMa NCpeNCKTHBHLIM HANPABICHHCM B OHOTCXHOTIO-
FHYCCKHMX MCCICIOBAHHAX ABIACTCH CO3JAHHC HHOKYILITOB,
COCTOAIIMN M3 OaKTCPHUAIbHBIX ACCOUMALNH MOIOYHOKHC-
nbIx DAKTCPHH, 00MAJAKOUIMX CHHCPrHYccKuM MpickToM M
NOBbILIAKLUMN YCTOHUHBOCTD PACTHTCIIBHO-0AKTC PHAIBHOI
cucteMbl. I(PICKTHBHOCTD MCIIOIL30BAHMS TAKHX MHEPOO-
HBIN MPCOAPATOB B 3HAYHTCIBHONH CTCTICHH OMPCIACIACTCS
CBOHCTBOM [MPHUMCHSICMBIX OAKTCPHI KOJIOHHIMPOBATL 10-
BepxHOCTE KopHa (Shaposhnikov, 2011). B cei3u ¢ 37HM,
HETBEY HACTOAIICTO MCCISTOBAHMA ABTACTCA CPABHHTEID-
HBIH AHATI} CHOCOOHOCTH MUKPOOPTAHH3IMOB, BXOIAINNX B
COCTAB MHEKPOOHOIOTHYECKOTO TPemapata « IvOHKO™», K
ROTIOHIT3AIHH P OILTAHEL H PIOCHEPEI PACTCHIT.

Mﬂ'l'cpl’lﬂ.ll W METO)BI I'ICC.'IC,JI,OISEIIII‘IE'I

OO0BCKTaMH HCCACAOBAHHA CIYKHIM HHCTBIC KYJbTYDbI
MOJIOMHOKHCNLIX TOMO()CPMCHTATHBHBIX CTRCOTOOAKTCPHI
poda Lactobacitlus: 1. plantarum 20w L. casei 6, MONOUYHO-
KACIbIX FOMO(ICPMCHTATHBHbIX CTPCNTOROKKOB Laciococaus
lactis 46, aponckch Saccharomvees cerevisiae 75, a TAIGKS
MHKPOSHOOMMUCCKHIT KOHCOPLMYM «IMOHKO ™ », BKIHOUAIO-
WHH YKAZAHHBIC MAKPOOPTaHKH3MBL BCC WraMMBel, BXOIILIAC
B COCTaB MHUKPOOHOIOIHUCCKOTO KOHCOPLIHYMA. JCNOHHPO-
BAHBI M HANOIATCA Ha XpaHcHuu B Jenosurapuu MucTHTYTA
MHKpoOHOIOTHY U BHpYconoru HAH YkpanHsr.

CrocobHOCTE DAKTCPHI KONOHH3IUPOBATH NOBCPXHOCTH
KOPHCH HMCCICIOBAIM HA PACTCHUIX Orypuos (Cucumis
sativiey L.y copros KoHKypeHT W @cHuke uroc. [Ipocrepn-
JMH30BAHHBIC NCPCKHCBK) BOAOPOIA CCMCHA OIYPUOE NMPo-
pawmeain B uawkax [lerpu Ha (huibTpoBANBHON Dymare,
CMOUCHHOH CTCPH.IBHOH BOJONPOBOIHOH BOJOH. B TCMHOTC
npu +28 °C B TCHCHHC IBYX CYTOK. [TpOpOLLICHHBIC ceMeHA
ACCHTHYCCKH [TOMCLUAIH B OHONOrHUCCKHE NPODHPKH, 3a-
noHeHHsle 7-10 mn 0.6% ToloIHOTO arapa. B KOTOPER
TpEIBAPHTENBHO BHOCIIH CYCTIECHIHMH MHKPOOPTAHH3MOB H
MHKpPOOHOTIOTHMECKHIT KOBCODIHYM (B 1 MIT HHOKYIATA —
10" KOE). KoHTpomeM CIVHIH TPODHPKH ¢ TOIOIHEIM
ATapoM B BEIC:UKCHHBIMHE B HIIX PACTSHIDIMH OTYPIR. JIakTo-
OaKTepuH BRIpAIIMBATH HA cpexe MRS, Mo IOYHOKHCTBIC
CTPEITOKOKKY — Ha cpete S (Kvasnikov. 1975), apoioru — Ha
cpere Cabypo B TeueHHe JEVX CyTOK. [Ipodupru ¢ mpopoct-
KaMH pa3MEIIATH Ha CBeTY Ipu TemMmeparype 123 °C u ocse-
mermd 1000 moke. CrocodHOCTE OAKTEPHET KOTOHM3HPOBATH
TPHKOPHCEVIO 30HY PACTCHHE OTICHHBAIH TO O0PaOBAHHEQ
MMKPOKONOHHH SakTCpuii ¥ MOBCPXHOCTH KOpHA Ha 3—l4-¢
CYTKH BbIPALUMBAHUA MPOpocTKOB. Ha 15-¢ CVTKH v cCAHLICB

64 Uiyi, Dnipropelr. Univ. Ser. Biol. AMed. 2013, 4(2)



OTJSTLITH KOPHEBYIO CHCTEMY H HCCISZOBATH HAMMMHE HA
Hell OakTepHil B JABICHBIX MHKPONIPETIAPATAY, OKPAIICHHBIX
METHNIEHOBEM CHHAM. COTEpyKaHHEe MHKPOOPTAHITIMOB KK~
JIOTO IIYUAEMOTO INTAMMA AHATIIHPOBATH B KOPHEBOM 4eX-
THKS, 30HE KICTOUHBIX JeTICHHIL 30HE PACTUKEHILL, 30HE BCA-
CBHIBAHHS H B MPOBOJAMIECH 30HE. JKCISPHMEHTHI POBOIMITH
B 20-KpaTHO} OHOIOTHYIECKOH NOBTOPHOCTH.

PesyaeTarel 0 0x 00CyKICHIE

HMcnoab30BaHMEG METOAA  BBIPAIUMBAHMSL MPOPOCTKOB
pacTcHHI B MOJIYKHIKOM arape, HHOKY THPOBAHHOM MHKDO-
OPraHM3MAMH, TO3BOJACT 33 OTHOCHTC/ILHO KOPOTKHI nic-
PHOA, BPEMCHH CPABHHMTH CHOCOOHOCTL MCCICAyEMbIX Dak-
TCPHEH KOIOHHIHPOBATE MOBCPXHOCTD KOPHS H PASMHOKATE-
o B pwaocepe. B KOHTPONBHOM BAPHAHTE (CEMCHA BbICA-
JKEHBI B TOJIOAHBIH arap 03 BHECCHHS MHKPOOPIaHH3MOB) B
TOJWIC arapa PocTa KOJIOHHH HE HAOMFOJANOCk. BCC 30HBI
KOPHsL IIPOCMATPHBAINCE OTUETIMEO (puC. 1).

B OneITHOM BapHAHTC NMPH BHCCCHHH B MHTATCIBHYHO
cpeay wraMma S. cerevisiae Ha BTOPBIC CYTKH BOKPYI KOp-
HCH pacreHui 00pPA30BLIBANIOCE BHAMMOE 00JIAKO KOJIOHHI
(puc. 2 a 2). Wramm S. cerevisiage KOIOHWIHPOBAN TOJILLY
arapa no Bcei A/TMHE KOPHS, HAMMHAS C ero 0a3a/bHOMN yac-
TH: TPOBOJAIIYED 30HY. 30HY BCACBHIBAHHA (30HY KOPHEBBIX
BOJIOCKOB), 30HY PACT:AUKEHHA. B AIMMKATBHOM YACTH KOPHA

KOTIOHIT3AIMA TPOABIAIACE MeHee akTHBHO. Ha Tpersm cy-
TKH KyJIbTHBHPOBAHHA PACTCHHI OOMAKO KONOHME BOKPYT
BCEX 70H KOpHA mMeno muamerp 1-2 mm (puc. 2 g, 6). C
VBETHYCHHEM BPEMEHH KYIbTHBHPOBAHILT 10 14 cyTok HH-
TEHCHBHOCTE KONOHH3AIMH IPHKOPHEBOH 30HBI MHKDPOOD-
TAHH3MAMH BO3PACTATA, KOTOHHH CTAHOBHIINCH KpyImHee. B
PADMHBIX 30HAX KOPHA JHAMETP 00IaKka KOJOHHI OTImI-
HATCA TIO pasMepy (puc. 2 ¢, 2). B 30He KOPHEBOTO HeXIIMEA
JHAaMeTp 001aKa KOTOHHI B CPETHEM COCTABHT | MM, B 30HE
JETIAMNINCA KIETOK — 2 MM. B 30HE KOPHEBBIX BOJIOCKOB — 3
MM, B IPOBOIAIICH 30HE — 3 MM. H3-32 BBICOKOH ITOTHOCTH
001aKa KOJOHHH MHKPOOPIaHH3MOB BOKPYT KOPHEH KOpHE-
BBIC BOJIOCKH HC TPOCMATPHBATHCH, MHKPOCKOMHPOBAHHE
JIABJICHBIX MPCNAPATOB KOPHS MOKA3AJ0 HAJTHYHE KINCTOK .
cerevisiae B PasHbIX ¢ro 30Hax (puc. 2 0). Oranumii B K0710-
HH3ALHHA KOPHCH Orypuos v coptoB KOHKYpeHT u (PCHHKC
IUTHOC HE OOHAPYIKCHO.

PeayrsTaTe! NPOBCICHHBIX PAHCE MCCICAOBAHHN MOKA3a-
I, 40 mrammel L. casei 6 u L. plantarum 20 oxaszeisaor
CTHMYJUPYIOIIEE ACHCTBHEC HA POCT MPOPOCTKOB OLYPLOB
(Rzevskava, 2013), MposBIsIsS BHICOKYIO AHTATOHHCTHUCCKYEQ
AKTHBHOCTh B OTHOIICHWH IIMPOKOTO CMICKTPA (PHTOMATOrSH-
HBIX MHKPOOPraHM3MOB. [ IpH BHECCHHH B IOJIOAHBIH arap Kak
wrramma L. casei 6, Tak u wramma L. plantarum 20 BOKpyr
KOPHCH OrypuoB 0DOHX HCIIBITAHHBIX COPTOB HA TPSTBH CY-
TKH NOSIB/BUIOCH 00J1AKO MEIIKHX KOJIOHHI (puc. 3, 4).

Puc. 1. Kopenn (3ona kopuesnix sojiockos) Cucunis sativus L. copra @ennie inoe,
BLIPAIENIIONO B CTEPIIILILIX YeI0BHsIX (@ — "8, § —*98)

lrayvu L. casei 6 KOIOHH3MPOBAA NOBEPXHOCTL KOPHS
no BCeH cro amuHe (puc. 3 a). Boicokas mioTHOCTL 00MaKa
OaKTepHaIbHbIX KOJIOHHH BOKPYT KOPHS HE MO3BOJIIA pac-
CMOTPCTE KOPHCEBIC BOJIOCKH. Ha TPETBH CYTKHM KyIIBTHBH-
poBanust L. casei 6 chopmuposan 00IAKO KONOHUH qHaMer-
poM 23 MM, pazMEpBl KOTOPOIO OCTABAIMCE HEM3MCHHBIMH
110 14-ro apst nccneaosanuii (puc. 3 6). bakrepuanshoe 00-
nako, odpazyemoe wramMmom L. plantarum 20 Ha Bceil no-
EBCPXHOCTH KOPHS, HMENO pasMepel 1-2 mm (puc. 4 a), B
30HC KOPHCBBIX BOJOCKOB Cr0 JHAMCTD AOCTHram 4 M.
I'noTHOCTE OONAaKa HU3Kast, KOPHEBBIC BOJIOCKH MPOCMATPH-
Bazmck (puc. 4 0). Oda uccneayemsix wramMma (1 L. casei 6,
u L. plantarum 20)) KOTOHH3IUPOBAM KAK KOPHCBOH “CXJIMK
(pHc. 3 ). TAK M BCE 30HBI KOPH3L (pHC. 3 &, 4 6).

Hccnenyemeni paree mramy L. Jactis 4/6 ypemaupan
JHEPTHEO TPOPACTAHIL H BCXOMKECTB CEMSH OTYPIIOB, TPOSB-
JIAA BBICOKYHO AHTATOHHCTHYCCKYH) dKTHBHOCTE B OTHOIICHHH
(prromaroreHHbIX TpHOOB B Oaktepmit (Rzevskaya, 2013).
VCTaHOBICHO, YTO JAHHBIH IITAMM HE 0OPA30BBIBAT KOJIOHHI

B TOJIIE NOJOAHONO Arapa H HE KOMOHH3HPOBAT NMOBEPXHOCTE
KOpHs orypuLoB coproB KoHkypeHT 1 (PCHHKC TITHOC.

[lpy MHOKYISILMH KOPHEH MHKPOOHOJIOIHMECKHM KOH-
COPUHYMOM «IMOHKO™». BKIFOMAFOLIMM BBIICOMHCAHHBIC
IITAMMBI, MPOHCXOAHIA KOJOHH3ALMS KOPHS MO BCCH €ro
auue. Ha Tperbu CyTKH KyJILTHBHPOBAHHS PACTCHUE 0D1a-
KO KOJIOHHH BOKPYT KOPH MMEI0 AMAMETP 2—3 MM, NOCTE-
HNEHHO CY3KasICh B ANMKANBHOH 30HE. [1pH MHOKY IMLHK 4HC-
TOH KyJIBTYPOIt H30IMPOBAHHBIX LITAMMOB 00IAKO COCTOSLI0
H3 OJHOTO BHAA KOJIOHHMH M HA BCCM KOJIOHH3HPYCMOM NPO-
CTPAHCTBC BBIMIACIO OJHOPOZHO. [IpM HHOKYISALUMH MHK-
PODHONOTHMECKHM KOHCOPLIMY MOM ODJIAKO KOJIOHHH BbILIIS-
JEI0 HCOOHOPOAHBIM, YCTKO MPOCMATPHEATHCE KOJTOHHH
pasHoro pazmepa W ugera (puc. 5 a, 6). [lpu MuEpoCKONH-
POBAHHH IPENAPATOB KOPHEH, HHOKYIHPOBAHHBIX MHEpPO-
OHOTOTHYECKHM KOHCOPIHYMOM « IMOHKO™». 0OHADY/KEHEI
KAK JPOZOKEBBIC KIETKH, TAK H KIETKH MOTOYHOKHCIBIX
Oaxrepuii (puc. 5 6—e).
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Pue. 2. KosoHusanust HPHKOPHEBOI0 NPOCTPAHCIBA 0I'Ypuos copra Konxypenr mrammom S. cerevisiae 75:
@ — TPETHE CYTKH Ky IbTHEApoBaHms (R), 6 — Tperby cyTkd Ky istusaporanus (“98), ¢ — 10-¢ cyTku Ky ibrupuporasus (2),
2 — 10-¢ eyTku kyauruBaposanms (“98), o — japienniii npenapar na 14-¢ cyTku Ky sTHBHpoBanHs (*10)

Hecneayemsie LmraMmMbL MOJIOMHOKHCIIBIX OAKTCPHI 1 IPOsK-
JKCH XAPAKTEPHIYHOTCH BBIPAKCHHON CIIOCOOHOCTBH) KOJIOHH-
3MPOBATH NOBEPXHOCTb KOPHEH Orypuos. KoJoHMM mramMmos
MHKPOOPIAHHAMOB 00PA3YHOT 00JIAKO BOKPYT KOPHCH, paiimy-
HOC I10 MYTHOCTH H pasmepam. B Tomue arapa, Ha paccTosHHH
0o7ee 3 MM OT NMOBEPXHOCTH KOPHSL POCT MHKPOOPIAHH3MOB
HE HADMFOJANICS, TAK KAK [OJIOAHBIN arap sIBISICTCS «OCIHOM
THTATENBHOA CPEOOH, A NOTOMY HE NOAXOIMT ISl PASBUTHI
MOJIOUHOKHCIBIX OaKTepuil, 001a1aromux cnabbivMu OHOCHH-
TCTHYCCKHMH CIIOCOOHOCTSMH. Y HCCIICIOBAHHBIX LUTAMMOB
00JTAKO KOTOHHI OTIHYANOCE TI0 TUIOTHOCTH: TIOUTH TPO3pat-
HOC ¥ mramma L. plantarum 1 OUSHE IWIOTHOE ¥ S. cerevisiae.

JuaveTp 001aKa KOMOHHH (1—5 MM) HA PA3THUHBIX YYACTKAX

KOPHS TAKAC OT/IHYANCH. HanMeHBIIAS MHTCHCHBHOCTB POCTA
MHKPOOPraHM3MOB HAOMHOJANACE HA BCPXYIUKS KOPHSL HAH-
GoubLLast — B 30HE KOpHEBbIX BOIockoB. CormacHo AV, Kura-
kov (1997), HU3KAs 3ACENICHHOCTL MHKPOOPIAHHAMAMH KOpPHE-
BOIO KOHYHMKA M 30HBI PACTSKCHHS OOVCIIOBIICHA TCM, YTO Y-
JMHCHMC KOPHS MPOMCXOOMT CO  CKOpPOCTBEO  Dolee
1 000 MrM/4, TPEBBILAROILCH JIMHCHHYK) CKOPOCTL rpudoB M
OaxTepHi, ¥ MHKPOOPraHW3MbI HC YCTICBAKT KOJOHH3HPOBATH
ux ¢ 0ollee CTAPBIX YYACTKOB. 3AMEUICHHE POCTA KOPHSI BEACT
K YBC/IHUYCHHIO KOJIMUYCCTEA MHKPOOPIAHH3MOB B €10 AlHKA b
HOH 30HE. 3T0 MPESANOIOKCHAE TIOATBESIKIAIOT H PC3yIBTATEL
HAIAX HMCCICIOBAHAI HA BIOPHIC CYTKH HA KOHYHKS KOPHA
O0IAKO KOJIOHHH HMETIO MEHBLIHIA THAMETD, YeM HA 14-€ CyTiH.
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Puc. 3. KoJionmsanusi NpHKOpHEBOro Hpocrpanersa orypuos copra @enuke nnoe mramvom L. casei 6:
@ — TPETBLH CYTKH KyJILTHBHpOoBatEst (*2), 6 — Tperbi oy TKH Kylisrusuposanms (8), ¢ — 14-¢ cyrkn kyimmruBapoBanmst (“98),
2 — JARMeNLI MpemapaT Ha |4-e cyTin kyasrrsHponarms (©20)

Puc. 4. Kostonmsanus npuKopHEBOro npocTpancTBa orypiuos copra Konkypenr mramviom L. plantarum 20:
a, 6 — 14-e cyTku xynsTHBApoBanmd (*10), € — IaBIeHEIH mperapat Ha 14-e cyTkH Ky hTuBupoBanms (10)
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Puc. 5. Ko/ioHH3anus NpHKOPHEBOrO HPOCTPAHCTEA OIYPLOB MUKPOOHO/I0r HICCKIM KOHCO PLILYMOM «IMbuKo " »:
@ — KopHesoi yeximk (98), 6 — cpemmi gacts koprs (98), € — 3083 KOpHEBRX Bomockos (“10),
2 @—7301a KOpIEBLIX Boiockos (20)

OMEBHIHO. KOPHEBBIC BbIICICHHSI PACTCHHIT SIBILIOTCS
JUIsl MHOKYJIMPOBAHHBIX DAKTEPHH OCHOBHBIM HCTOYHHKOM
yraepoaa u snepruu (Fellix, 2002; Vancura, 2002). Masect-
HO, YTO PA3IHYHBIC YACTH KOPHS OTIHYAKOTCS 10 COCTABY M
MHTCHCHBHOCTH CCKPCLMH 3K30MeTabOIHTOB. JKCCYAAThI
KOPHCH DACTCHHH COCTOST M3 CJIOMKHOH CMECH OpraHuye-
CKHX BELUCCTB. aHWOHOB Kucior, caxapos (Folman, 2001;
Fellix, 2002: Vancura, 2002), amurokacnor (Folman, 2001;
Fellix, 2002), BATAMHHOB, [yPHHOB, HYKICO3MIOB, HCOPra-
HHYECKHX HOHOB. TA3000pa3HBIX COSIMHEHHH, (JepPMEHTOB,
(enomprerx  coemumenmi  (Fellix, 2002). TTo-BuamMomy,
IITAMMOBEIE OT/IHYAA B TPO(UUECKUX TIOTPEOHOCTAX HCCIe-
JTOBAHHBIX MHKPOOPTAHU3MOR, HX COCOOHOCTB MOTPEOISITE
TS WIH WHBIC KOMIIOHCHTH KOPHEBOTO 3KCCYATa ABIAIOTCS
MIPHYHHON HX HEPABHOMEPHOTO PACHIPEICICHHS TI0 MOBEPX-

HocTH KOopHeH. Cen0BarebHO, NPH HHOKY JBIHH DAKTCpPHi
B KOPHCBYK) 30HY PACTCHHIH MMCHHO KOPHCBBIC JK30MCTA-
GommThl M OYAYT B 3HAMMTCIBHOH CTCNCHH ONPEACISTL MH-
TCIPALHI0 MHKPOOPTAHM3MOB C PACTCHHCM H JANBHCHIICS
COBMECTHOC UX (DY HKLIHOHHPOBAHHKE.

Brison1

[ramyel  MONOMHOKMCTBIX Oaxtepuit Lactobacillus
plantarum 20 U L. casei 6, a Takke Iposcked Saccharo-
myces cerevisiae 75, BXOIAINE B COCTAB MUKPOOHOJIOTHHE-
CKOTO KOHCOPHHYMA «IMOMKO™», CMOCOOHBI KOTOHH3HPO-

BATh MPHKOPHEBOC MPOCTPAHCTBO OTYPLOB COPTOB KOHKY-
penrT U Oennke wnoc. [llTaMy MOJOMHOKHCIOTO CTPENTO-
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koxka Lactococcus lactis 4/6 Takol XapakTepucTHKOH He
0dIAm4eT.

Tlpu HHOKYNHHM KOPHEH MHKPOOPTAHMAMAMH, ACCO-
IUHPOBIHHEIMHE B TPEIAPATE « IMOHKO"». KOTOHITMIIT
ROPHSH POHCXOIAT OOJIEE AKTHBHO, UTO CBHICTENBCTBYET O
(hOpMHPOBAHME CHHEPTHICSCKIX BIHMOOTHOIICHMI MEAKIY
TAKTOOAIMIIAMM H CANAPOMHICTAMH IIPDH COBMECTHOM HX
Ky ISTHBHPOBAHHH. AKTHBHAA MHKPOOHAA KOJOHH3AIA
BCEX 30H KOPHEH OTYPLOB CBTHHA ¢ MOTPeOICHIEM ACCTe-
JIVEMBIME MHKPOOPTAHH3MAME KOPHEBEIX K30MeTa00 THTOB
B KAYECTBE HCTOYHMKOB SHSPIHH H ¥ITepona. B pasmmumenx
30HAX KOPHCH MHTCHCMBHOCTR UX KOJOHM3ALMHM HCOAMHA-
KOBA: HAMMCHBIIAA CKOPOCTb 00pas3oBaHuA KOJOHMH OTMC-
UCHA HJ BCPNYILKC KOPHS, HAMOOILINAA — B 30HC KOPHCBBIX
BOJIOCKOCB,

Coprosas cncuM(MKa OrYPLOE HC OKA3LIBACT CYLICCT-
BCHHOTO BAHAHKSL HA X0 MPOUCCCA KOTOHH 3L HA KOpHCﬁ.
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