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NPUKPITIJIEHHS TA PEAKIIi XEMOTAKCHUCY
®PITOINATOT'EHA RHIZOBIUM RADIOBACTER Y
NPUCYTHOCTI LACTOBACILLUS PLANTARUM, BUAIJIEHUX
3 POCJIMHHUX ITOBEPXOHb

3arponoHOBaHO TPOCTI METONWKU BHU3HAYCHHS 3JATHOCTI OakTepiii-aHTaroHiCTIiB
Lactobacillus plantarum npurHidyBatu 30yaHIKa OaKkTepiadbHOTO paKy Rhizobium
radiobacter Wa pIBHI XE€MOTAaKCHCy JO POCIMHHUX TKaHMH Ta IPUKPIIICHHS.
Y BiANOBiI, Ha TPHUCYTHICTh EKCTPAKTY TMEBHOI TECT-POCIMHU KJIITHHH
R. radiobacter yrBoproBamu nudysiiiny abo rpubononiony GioruiiBKy. Yiepiie BU-
SIBIICHO, IO R. radiobacter i L. plantarum MOXyTh YTBOPIOBATH 3MiIlIaHi O10TUTiBKH.

KarouoBi cioBa: OakrepiaibHHIA pak; XEMOTAKCHC; aJre3is; aHTaroHi3M;
MOJIOYHOKHCITI OaKTepii.

30ynHuUK OakTepianbHOrO paky Rhizobium radiobacter pearye Ha XiMiuHi curHa-
JM BiJ MOILKOKCHUX MOBEPXOHb POCiMH [5]. PociamuHi ekcynatu oqHOYacHO He-
CYTb [IO)KMBHI PEUOBHHHU 1 aTPAKTAHTH JUIsI 3aIlyCKY LMKITY )KUTTEAISUIBHOCTI JAHOTO
30ymHUKa, IKUH TPU3BOINTE J0 TaToreHe3y OakTepianbHOTO paky [3]. s 3axucty
POCIMH BiJ JaHOTO IaTOr€Ha HaJ3BUYaliHO BOKJIMBHUM € 3aCTOCYBaHHS IITAMiB-aH-
TaroHiCTiB IS O10JI0TITHOTO KOHTPOJIO. Y JIiTepaTypi OMMUCaHO aHTaroHICTH 30yI-
HHKa OaKTEPiaIbHOTO paka 3 ASKITbKOX poauH — Bacillus, Rhizobium, Pseudomonas,
Rahnella [8]. Ynepie Oyio 3aIrpoITOHOBAaHO BUKOPUCTOBYBATH K aHTarOHICTIB MO-
JIOYHOKKCHI OakTepii Lactobacillus plantarum [9], nepeBaror sKux € ix abCONIOT-
Ha 0e3MeyHICTh IS JIIOIUHY 1 TBapuH, 3aTBep/pkeHa ctarycoM GRAS — «generally
recognized as safe» (aHr.) — «abcoaroTHO Oe3neuHi». JIakToOauIn JaHOTO BHLY
TAKOXK HACEISIOTh MOBEPXHI POCIIMH, 1 caMe BOHU MOCTAIOTh OCHOBHOIO MTPUYHHOIO
MOJIOYHOKHCIIOTO OpOJiHHS (PepMEHTOBAHOTO POCIMHHOTO Marepiainy [9].

Hust BinOopy Halie(heKTHBHILIMX ILTaMiB-aHTArOHICTIB cepej JakTo0auia HeoOo-
X1THUMH € MBHUJIKI Ta MPOCTI METOJUKH, SIK1 O TO3BOJISIIM 32 KOPOTKHH TEPMiH BHU-
SIBUTH LITaMU, SIKi IPUTHIYYIOTh MOYAaTKOBI CTail marorenesy 0akTepialbHOTO paKy.
[lepmioro Takoro CTali€l0 € XeMOTAaKCHUC, a IPYTol0 — aare3is, KOJM KIITHHU (iTomna-
TOT€HA MEePEeCyBAIOThCS Y HANPSIMKY JI0 €KCYAaTiB POCIWHH 1 OYMHAIOTH MPHUKPIII-
JICHHS Ha POCJIMHHIN TOBEPXHi 1 popMyBaHHs OioutiBkH [3, 5].
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MeTow poGoTu Oyna po3poOka METOIWK BU3HAUEHHS 3JIaTHOCTI OakTepiii-aH-
TaroHictiB Lactobacillus plantarum npurHidyBaTH 30yqHIKA OaKTEpiaabHOTO PaKy
Rhizobium radiobacter Ha piBHI XeMOTAaKCUCY 10 POCIMHHHUX TKaHWH Ta TPHUKPIII-
JICHHSI.

Marepianu i MeTOqH AOCTITAKEHHS

VY nocnmijKeHHI BUKOPUCTOBYBaJIM JBa IuTamu ¢itonarorena — Rhizobium
radiobacter C58, mo0’s300 Hamanuii qoktopoM @D. I. ToBkauem (IHCTHTYT MiKpO-
Oiosorii Ta Bipyconorii imeni J[.K. 3abonorHoro, M. Kui), ta R. radiobacter pJZ,
00’ 1300 Hamauuit qokTopoM I. P. [onosmeoBuM (YHiBepcuTeT M. YMeo, LlBeris),
1 I’STh IITAMIB JIAKTOOALMI-aHTATOHICTIB (JIAKTOOALIMII 3 PaHIllle BCTAHOBICHUMU
AHTaroOHICTUIHUMU BIacTUBOCTSIMHU [1]) — Lactobacillus plantarum OHY 12, OHY
311, OHY 333, OHVY 355 ta OHYVY 475.

JI71s1 MOCTaHOBKYM €KCTIEPUMEHTY pr300ii KyJTHBYBAIH Y PIAKOMY CEPEIOBHIITI
LB [2], a nakTobaumim — y pinkomy cepenosuiii MRS [4] npotsrom poou. Takox
I000BI1 KyJIBTYPH JIAKTOOAITHIT TTIATPHUMYBAJINCS Ha MIUTEHOMY cepenouii MRS.

Juist mocmimkeHHsl peaknii xemoTtakcucy Oyno MoaudikoBaHo Metoauky Hawes
et al.,, 1988 [6]. Mogudixkaris monsrana y Bukopuctanti 0,5% rojomgHoro arapy,
OCKUIBKH METOI0 JOCIHI/KEeHHs Oylno He BUBYEHHS pyXy pu3o0ild, a ix peakuiid xe-
MOTaKCHUCY. Tako SIK aTpaKTaHTH, 3aMiCTh KIHUNKIB KOPEHIB IMTAPOCTKIB TOPOXY, 3a-
CTOCOBYBaJIM TPU POCIMHHUX EKCTpakTH — Kananxoe Kalanchoe daigremontiana
Mill, TomatiB Lycopersicon esculentum L., MmopkBu Daucus carota L. EkcTpakTn
OTPUMYBAJIM IIUIIXOM (ibTpamii cBiXKe 3I1IKEHOTO POCIMHHOTO COKY (KajJaHXoe
1 TOMaTh — JIUCTS, MOPKBA — KOPEHETUIOAN) Uepe3 IMmarepoBuil GimeTp Ta QiIBTpH
0,22 mxm «Milliporey, a motim 36epiranu npu — 20 °C.

[Tocepenuni gamku [leTpi B rosogauMit arap 10 CaMoTo THA YaITKA BBOIUIIH POC-
JIMHHHN eKCTPaKT B 00’eMi 2 MkJi1. Ha Bincrani 1 cM a6o 0,5 ¢M Biji TOYKH BBEICHHS
eKCTpakTy Oy710 BBEIACHO 2 MKJI TPhOX-TOAMHHOI KYIBTypH (piTOrmaTtoreHa. yY A0CIi-
Jax 3 BUBYCHHS aHTaroHiCTMYHOI aKTHBHOCTI JIAKTOOAIMI MiK TOYKOIO BBEICHHS
POCIIMHHOTO €KCTPAKTY 1 TOUKOIO BHECEHHS pr300iii mpoBoawim 6ap’ep 31 mIiaIbHOL
J000BO1 KYJIBTYypH JaKTOOAINI, PO3TALIOBYIOUM HOTO TakK, 100 BiH 3HAXOAWBCS Ha
CepeNuHi BiJiCTaHi Bifl eKCTpakTy Ta (itomaroreHy. Yamku inkyoyBamu mpu 28 °C
NOPOTATOM A00H, MOTIM 3HIMANM 3 Yallky arap, QikcyBanu OakTepii 96° eTuinoBUM
cnuproM 15 XB, a mani 3a0apBioBany KpuctamiyHuM ¢ioneroum 1 % (BomHMIA
po3unH) mpotsarom 10 xB. BucyniyBanu ynpojoBx J00H Ta MIKPOCKOTIIOBAIH Yy
CBITIIOBOMY MiKpockomi 3a 30inbmenHs 600x. Peakiiii xeMoTakcucy OIiHIOBAIHU 32
(eHOTUIOBHMH 3MiHAMH KYJIBTYp — YTBOPIOBAHHAM MIKPOKOJIOHIH, O10TUTIBKH 200
MOHOIIAPY KIITHH. Yci AOCHTIHPKEHHS TPOBOAMIIN Y 8 TIOBTOPHOCTSIX.

Jlnst mociikeHHsT KOHKYPEHTHOT aare3ii OyJio 3ampornoHOBaHO MPOCTY METOIU-
Ky, sIKa MOYKE 3aCTOCOBYBATUCH Y BUTIQJIKY 3iCTaBIICHHS BIACTHBOCTEH IrPaMIIO3UTHB-
HUX 1 TpaMHEraTHBHUX OakTepiid. Y (hmakoH, MPOCTepMIIi30BaHUN Pa3oM i3 MOKPHUB-
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HUM CKeJblieM, BHOcHIM 10 500 MKJT KyIbTypH JakroOanui ado ¢itonarorena i 1,5
MJI BIAITOBiTHOTO >KHBWJIBHOTO cepenoBmuma — MRS a6o LB. Taki BapianTu Oynn
KOHTPOJbHUMH. Y JOCHIHI (rakoHu BHOCWIH 10 500 MK KyJabTyp JIaKTOOAITHII 1
(hiromarorena i 1 MJI JKHBIJIBHOTO CEpEOBHINA. 3 METOIO MiA00PY HAKpaImux yMOB
JUIsl IPUKPITUIEHHST 000X BHIIB OakTepiil MOPiBHIOBAIM KyJIBTUBYBAHHS CyMiIi Mi-
kpoopranizmiB y MRS ta LB i pizni Temneparypu inkyo6arii — 28 °C ta 37 °C. Ilic-
JIs1 BATPUMYBaHHS 100y y TEPMOCTATi MOKPUBHI CKEJbIs BUHMaH, (ikcyBanu 96°
STUJIOBHM CITUPTOM TPOTATOM 15 XB 1 mpuKpiruieHi 6akrepii ¢papOysanm 3a ['pamom.
MikpockonitoBaiu y cBITIIOBOMY Mikpockoni 3a 30inemenas 600x. KonkypenrtHe
MIPUKPIMIICHHS OLIHIOBAIHN y BiZCOTKaX OakTepii — rpaMMO3UTHBHMX JAKTOOAINIT 1
IrpaMHETaTUBHUX PU300ii y I’ATH MOJISIX 30pY Y IBOX HE3AIEKHUX EKCIIEPUMEHTAX.

Pe3yabraTn nocaiizkens Ta ix 00roBopeHHst

PocnuHHI eKCTpakTH CHPUYMHSAIN PI3HUN MPOSIB PEAKI XeMOoTakcucy QiTo-
naroreHiB Rhizobium radiobacter C58 Tta R. radiobacter pJZ 3anexxHo Bix BHILY
TECT-pOCIVHU. Y BIAMOBIH HA MPUCYTHICTh EKCTPAKTY KaJIAHXO€ KIITHUHU PU300ii
YTBOPIOBAIN MIKPOKOJOHii. PopMyBaHHS MiKpOKOJIOHiH 1 rpubomnonioHoi Giomis-
KM, MOXe OyTH 3aXHCHOIO peakIliero OakTepiii Ha cTpecoBi (paKTOpH HABKOJIUIII-
HbOTO cepenoBuia [7]. EKCTpakTu KajlaHXoe BiOMi 3a CBOIMH OaKTEpPHLUIAHUMH
BractuBocTsMH [10]. MOXJIHBO, 110 YTBOPEHHS MIKPOKOJIOHIH OaKTepisiMH IITaMiB
R. radiobacter C58 ta R. radiobacter pJZ € HacmigxoM HECHPUATIUBOIO BIUIUBY
EKCTPaKTy KaJlaHXOe.

3a MpUCYTHOCTI EKCTPAKTY JIUCTIB TOMATy CIIOCTEPIranocsi yTBOPEHHS MiKpOKO-
JIOHIH, a TAaKOXK OyJIH i KIIITHHHU, PIBHOMIPHO PO3MOINIEH] 110 CKITy Y BUIVISAL AU(Y3-
HO{ O10TIJTIBKH, 1110 MOKE CBIAYUTH MTPO MEHILIUH HECTIPUATINBUH BIUTUB TECTOBAHUX
POCIMHHHUX PEYOBHH, OCKUIBKH came rpubornoaioHa 0ioTuTiBKa 3 1i TOBCTIIIAM Ma-
TPHKCOM 1 CKJIQJIHOIO apXiTEKTYpPOIO 3a3BU4ail OpMyeThCs y OUIBII HECHPUSATAMBHX
yMOBaXx, HiX qudy3Ha, — B yMOBaX, KOJIM OaKTepii CTal0Th MEHIN pyxyjmuBuUMH [11].
VIMOBipHO, EKCTPAKTH KaJaHXOE TA TOMATy BILIMBAIM HA PYXJIMBICTh KIITHH, IpH-
THIIyI04H ii, BHACTIAOK YOTO KIIITHHH HE MOIIUPIOBAIINCS 10 CYOCTpaTy y BHUTIISAII
nudy3HOi O10MIIiBKH, a OpMyBaK came rpuOONoniOHy OiOILTIBKY.

VY nmocmimax, ae aTpakTaHTaMHU BHCTYIAIH €KCTPAKTH MOPKBH, KIIITHHA pU300iit
PO3TalIOBYBaJIMCS PIBHOMIPHO IO MOBEPXHi CKJIa, yTBOPIOouX Au(y3HY OiOILIiBKY,
1 OyJIi HaIlpaBJICHI Y HAIPSIMKY TOYKU BBEACHHS eKCTPakTy. OTKe, MOKHA 3pOOUTH
BHCHOBOK, 1110 PEYOBHHU TKAHMHHOTO COKY MOPKBH HE Majll HETaTUBHOTO BIUIMBY
Ha KiitaHU R. radiobacter C58 ta R. radiobacter pJZ.

JiiicHo, yci TpU TECT-pPOCIUHU € KJIACUYHHUMHU MOAECISIMU JJIsl BUBYCHHS 11aTO-
reHe3y OakTepiaJbHOTO paKy IBOIOIBHUX POCIHH, ajie SKIIO MOPIBHIOBATH dac,
SIKMI TOTPiOCH AJISl MPOSIBIB CUMIITOMIB 3aXBOPIOBaHHS, TO HAWIIBUALIE MMyXJIUHU
YTBOPIOIOTHCST HA MOPKBi (12—14 muiB), mami — Ha Tomarax (20-21 meHs) i HaifmO-
BIIIE MTPOSIBIB OYiKYIOTh Ha Kanauxoe (30—40 aHiB) (BIacHi criocTepesxkeHHs ). MoxkHa
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NPUIYCTHUTH, IO Yac, MOTPIOHUHN AJIsl MPOSIBY 3aXBOPIOBAHHSA, MOB’SI3aHUN came 3
NPUTHIYYBaJIBHUM BIUIMBOM TKAHWHHMX PiAMH IEBHOI POCINHH.

B

Puc. 1. Peaxyis 6axmepiti wmama R. radiobacter C58 na pociunni excmpaxmu:
A — xkananxoe; b — momamy,; B — mopxeu (mixpoghomoepaghii, 600x)

IIpoanani3zyBaBiy peakiiii GpiTONATOreHIB Ha POCIMHHI EKCTPAKTH, JJIs TIOAaJIb-
MIUX eKCIEPHMEHTIB 3 BHBYEHHS AHTArOHICTUYHHMX BIACTHBOCTEH JIAKTOOAIMI y
AKOCTI aTpakTaHTy Oyno 00paHO eKCTPAKT MOPKBHU, OCKUIBKH MOTO BIUIUB CHPUYH-
HSIB YTBOPEHHS He TpuOoIoAiOHoi 6iomTiBKY, a came Au(y3iiHOT.

BukopucranHs m’sTH mTaMiB K 0ap’epiB MK aTpakTaHTOM i KyJIBTYPOIO Ma-
TOTEHHHMX PHU300iil mokasaso, mo OakTepii 000X mramiB — R. radiobacter C58 Ta
R. radiobacter pJZ — pearyBanu Ha MPHUCYTHICTH JJAKTOOAITMIT OTHAKOBO.

bakrepii mramy L. plantarum OHY 333 He nposBHIM HISKOTO BIUIUBY Ha peax-
L0 XeMOTaKCUCy PU300iii — KINITHHH (iTONATOreHy YTBOPIOBaIU JU(y3HY Oi0MIIiB-
Ky TaK caMo, K 1 y KOHTPOJIi — TOOTO 3a BiJICYTHOCTI JiakToOarui (puc. 2).

HaiiGinpmmit Brume nposisuwid mwtamu L. plantarum OHY 311 ta L. plantarum
OHY 475. 3a npucytHocrti sakrobarut mramy OHY 311 cmoctepiranocst yTBo-
peHHs 100pe chopMOBaHUX MIKPOKOJIOHIHM 1 oYaToK GopMyBaHHs IrpuOONOAIOHOT
oiomniBku (puc. 2). bap’ep 3 wmitun mramy L. plantarum OHY 475 cnpuyusss
yTBOpEeHHsI J0Ope chopmMoBaHMX MiIKpOKOJOHiH R. radiobacter (puc. 2).

Brutus mtamis L. plantarum OHY 12 ta OHY 355 OyB Oijiblil MOMIpHUM — Mi-
KPOKOITOHIT yTBOpIOBaIHCA Topsiz 3 popMyBaHHIM Iu(y3HOT O10TUTIBKH (pHC. 2).

OTxe, JOCTIKEHHS BIUIMBY wWITaMiB L. plantarum moxa3zaio, 1m0 NPUCYTHICTb
JakToOaIyi 3MiHIOBaJIa peakiilo XxeMoTakcucy Kinitud R. radiobacter. Peaxuii xe-
MOTAKCHCY € TIEPIIO0 PEaKIli€l0 MaTOreHHUX pU300ii Ha MPUCYTHICTh TKAHUHHUX
PIAMH paHOBHUX MOBEPXOHB poCiiuH [3, 5]. PaHire Oy/10 BUSBICHO, 1110 JIAKTOOAIIMIIN
€ aKTUBHUMH aHTaroHictamu R. radiobacter, 1 BOHM 3/1aTHI IPUTHIYYBATH MATOTEH,
SK y TOCHIJax Ha KUBUIIBHUX CEPEeIOBHINAX, TaK 1 Ha pocauHax [1]. Orpumani pe-
3yJBTaTU MOKA3yIOTh, IO NepIli MPOSIBH BIUIMBY YOTHPHOX 3 I1°SITH IITaMiB-aHTaro-
HICTIB MPOSIBUJIMCS BKE Ha €TaIll XeMOTaKCHCY.
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OHY 12** OHY 311

OHY 355 OHY 475

Puc. 2. Peaxyis 6axmepiii wumamy R. radiobacter pJZ na excmpaxm mopxeu
y npucymnocmi 6ap ‘epie 3i wimamie-anmazonicmie L. plantarum

[IpumiTka: *KOHTPOIIE — TaKTOOAIMIN BiACYTHI; ** — Ha3Ba mramy L. plantarum, sikuii Oyiio BUKOpHU-
CTaHO Ui CTBOPEHHS Oap’epy

VY pesynbTari anpobaiifHuX J0CIiKEHb 3aIIPOTIOHOBAHO TIPOCTY METOANKY BH-
3HAUEHHS BIUIMBY OaKTepil-aHTaroHICTIB Ha MEPILIOMY €Talli NaToreHesy 3aXBOpIo-
BaHHsI POCJIMH — HA eTaIi XeMOoTakcucy. Metojinka norpedye HassBHOCTI CBITIIOBOTO
Mikpockona, 0,5 % «rojonHoro arapy», yamox Ilerpi, 1060BUX KyIbTyp TOCTiAHUX
OakTepii, CTEPUIBLHOIO EKCTPAKTY POCIMHHUX TKaHWH.

Jani BUBYaIM KOHKYpPEHTHI BiIHOCMHHM (iTOmaToreHa i aHTaroHicTa Ha erami
npukpimieHns. s 1mporo Oyio 3ampornoHOBaHO MPOCTHH METOJl, 3aCHOBAaHWH Ha
KOHTPAacCTHOMY 3a0apBIIIOBaHHI I'PaMIIO3UTHBHUX 1 T'paMHeraTuBHuX Oakrepiit. On-
HOYacHE KyJAbTUBYBaHHs R. radiobacter i L. plantarum nist oTpuMaHHs CKellelb 00-
POCTaHHS T03BOJIMIIO IIIBUIKO, 33 OJTHY A00Y, OIIHUTH MOTEHITia ITaMy-aHTaroHic-
Ta MIO/I0 MPUTHIYCHHS ajre3ii ironarorexa.

J1s po3poOKH IPOCTOT0 METOMy OILIHKA KOHKYPEHTHOT B3a€MO/Ii1 JTaKTOOAINIT 1
R. radiobacter na etamni npuKpitUIeHHsI MiAOKpaNId ONTHUMaIbHI YMOBH 1HKyOyBaH-
HS, SKI MIXOMWIA O JJIs KOXKHOTO 3 TeCTOBaHMX BUAIB Oakrepiil. JlakTtobammmu i
pu3006ii BuporyBanu 3a pizHux Temneparyp 28 °C i 37 °C 1 y )KMBUJIBHUX cepell-
oBHIIAX pi3HOro ckiaay — MRS i LB. BumiproBaHHS IIIJIHOCTI KJIITHHHUX CYCIICH-
31 micis 1o0M KyJIbTUBYBaHHS TI0OKa3alo, Mo R. radiobacter nodpe pocnu y cepen-
oumi MRS nipu 28 °C, 1 koHIeHTpanis KiituH gocsrana (4—6)x107 ki/mi. Ase 3a
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temneparypu 37 °C y o6ox cepenosuiiax — i MRS, 1 ontumansaomy LB, pu3o6ii
Maibke He pociu. [{o cTocyeThest makroOarui, To BOHK Halkpare pociu 3a 37 °C
y ONTHUMATbHOMY JJIs1 HUX cepenoBuini MRS, 1 koHIeHTpallis TX KIITHH csAraia 1o
(67 x10° xi1/mu, ane 3a remneparypu 28 °C pict y MRS Takox OyB 10cTaTHBO psic-
HUM — J10 (6-8)x107 kii/mi. ¥V cepenoruii LB nakrobarunu Maiixke HE POCIH MPH
28 °C — 10 (2-4)x10! kii/mi, a 3a Temneparypu 37 °C cioctepiraBcst ClabKuii picT —
10 (4-5)x10? xa/mur.

AHaJti3yro4H JaHi 3 KyJbTUBYBaHHS OaKTepil Pi3HUX BHUIIB, Y SIKOCTI ONTHMAaJIb-
HUX YMOB, sIKi 0 M03BOJsUIH OakTepisiMm i R. radiobacter, 1 L. plantarum Hakomndy-
Baru Oiomacy, Oyao oOpano >xuBmibHe cepenosuie MRS i 28 °C, pict B sikomy 3a
JIAaHOI TeMIepaTypu I03BOJISIB oTpuUMarHu 3a 700y 107 kii/Ma 000X BHJIIB OaKTepil.
JilicHO, MIKpOCKOITisI CKeJIellb 0OpOCTaHHs [TOKa3aia, 1o 3a JaHUX YMOB KIIITHHU
R. radiobacter 1 L. plantarum 3a noOy iHKyOyBaHHS yCIIITHO MPUKPITUTFOBAIUCS 70
ckJa i mounHanm ¢popmMyBaTH OiomIIiBKY (pHc. 3).

T Y

OHYV 12

OHY 475

Puc. 3. [lpukpinnenns 6axmepiil 00 CKIa y KOHMPOISX 3a YMOGU IHKYOYEAHHS
v cepeoosuwyi MRS i memnepamypu 28 °C

IaxyOyBanus cymimnti ¢itonarorena i antaronicta y MRS npu 28 °C 3a ognouac-
HOTO BHECEHHsI KYJIBTYp IT0Ka3aJjo, o 3a 100y yTBOpIOBajacs 3Milrana 0ioTuiiBKa, B
SKI IPUCYTHICTh IPaMHETaTUBHUX pU300iii Ta TPaMIIO3UTUBHUX JIAKTOOAIHIT MOXK-
Ha OyJI0 BiIMITHUTH Bi3yaJbHO 3a BiMiHHICTIO 3a0apBieHHs (puc. 4).

94



ISSN 2077-1746. Bicuuk OHY. Biomoris. 2017. T. 22, Bum. 1(40)

» N
| b L th ~
" gl T "
éif? *r 4
b > »~ I» \(
o .
- O~ - x
R 4ol
e - )2 . '~"

P e P 3 " :
; {; i\ 1 : 5T = _:‘,] : L g 9
14 i 4' Dy Pvf - ¢ 2 y B4 “ E §I ‘ ¥ W4 :
e A'1_~ e ; ‘. ' P = | can g *
OHY 333 : pJZ OHY 475 : pJZ OHY 333: C58

Puc. 4. Ilpuxkpinnenns 6axmepiii 00 ckaa y cymiuiax
3a ymosu inkyoysanus y cepedosuyi MRS i memnepamypu 28 °C

Cxutaz 610TUTIBOK OIIIHIOBAIIM Y BiJICOTKAX 3a HAasBHICTIO KIMITHUH R. radiobacter i
L plantarum (tabmn. 1).

Tabmuus 1
CuiBBinHomenns KaiTuH R. radiobacter i L. plantarum y 3Mimanux 6ioniBkax
3a 1000Be KyJbTUBYBaHHA y cepenosuii MRS npu 28 °C

pIZ+OHY 12 80% OHY 12:20% pJZ | CS58+OHY 12 | 70% OHY 12: 30% C58
pIZ+OHY 311 70% OHY 311:30% pJZ | C58+OHY 311 60% OHgsgl 1:40%
pIZ+OHY 333 50%:50% C58+OHY 333 00% ORY 1 40%
pIZ+OHY 355 60% OH;Z”S $40% C58+OHY 355 | 70% OHY 12: 30% C58
pIZ+OHY 475 50%:50% C58+OHY 475 50%:50%

Haiixpamii pe3ynbrary 3 BOyIOBYBaHHS y O10IUTIBKY 3 BUTICHEHHSIM KIIITHH PH30-
0iit 6ymo orpumano 3i mramamu L. plantarum OHY 121 L. plantarum OHY 355 mono
R. radiobacter C58. JlificHO, aHi ITaMu JTAKTOOAITMIT Y TIOTIEPEIHIX HAIIUX JOCIHTi-
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JOKEHHSIX TPOSIBUIIM BUCOKY aHTAroHICTUYHY aKTUBHICTh NpoTH R. radiobacter C58
SIK in Vitro, Tak # in vivo Ha Tect-pociunax [1]. [Ipotu dironarorena R. radiobacter
pJZ nailakTHBHIIINMY KOHKYPEHTaMH Yy TPUKPIIUICHHI 10 cKkjia Oymu mramu OHY
12, OHVY 311 ta OHY 355.

3aranom, pe3yJabTaTH BUBYCHHS! KOHKYPEHTHOI aaresii Ha CKJi BKa3ylOTh Ha Te,
10 JIAKTOOAIMIM 37aTHI yTBOproBartu 3 ¢itonaroreHoM R. radiobacter 3mimani
OlorTiBKY. 3Bakaro4M Ha Te, M0 L. plantarum yCHIIIHO MPUTHIYYIOTH MAaTOICHE3
30yaHIKA OaKTEPiaIbHOTO paKy Ha TecT-pociuHax [1, 10], MOkHA IPUTTYCTHTH, IO
aKTUBHE 1HT10yBaHHA (iTOMATOTeHA BiIOYBAEThCA I i, icIsl yTBOPEHHS Oi0TLIiB-
KU1, KoJi OakTepil pi3HUX BUAIB POCTYTh MOPYY, 1 JTAKTOOAIMIIN TOYHHAIOTH 3HAYHO
MiIKUCITIOBATH HABKOJIMIIHE CEPEIOBHIIE, POOJISIYM HOTO HECHPUSTIAUMBHM ISl POC-
Ty (hiTomarorena.

3MaTHICTE JIBOX TMIPENCTaBHUKIB MiKkpoOiotn pocnuH — R. radiobacter i
L. plantarum, yTBOpIoBaTH 3MilIaHi OiOMJIIBKY MMOKa3aHa yIepue.

VY nopanbmoMy HEOOXiTHOIO € po3po0Ka MPOCTOI METOANKU BUSIBIICHHSI BILTUBY
AHTAroHICTIB Ha MPUKPITUICHHS (iTONMATOreHIB Ha MOJIEI] TECT-POCIIHH.

BucHnoBku

1.BruiMB eKcTpakTiB TECT-POCIUH Ha MPOsIB PEaKIili XeMOTakcucy Qiromnarore-
HiB Rhizobium radiobacter Binpi3HABCS 3aJ€KHO BiJl BUIY TECT-POCIUHU. Y TIPU-
CYTHOCTI TKaHUHHHX PIJMH MOPKBH OakTepii yTBOproBaimu MuQy3iifHI O10TUTIBKH,
TOMariB — (POpMYyBaJIM MIKPOKOJIOHIT 1 Tudy3iiiHy O10MIiBKY, KaJIaHX0€ — BUKITIOYHO
rpubononioHy OiOILTIBKY.

2. TlpucyTHicTh OINBIIOCTI JOCTIJPKEHUX INTaMiB-aHTAroHICTiB L. plantarum
3MIiHIOBaJIa PEAKINI0 XeMOTaKCUCYy KITHH R. Radiobacter momo eKCTPaKTy MOPKBH
y OiK yTBOpEeHHS IpruOOIOIOHOT O10TUTIBKH 3aMiCTh JU(Y3i1HHO].

3. 3amponoHOBaHO MPOCTI METOAUKH BU3HAYCHHS BIUIMBY OaKTepiii-aHTaroHicTiB
Ha TIEpIIOMY eTalll MaToreHe3y 3aXBOPIOBAHHS POCIIMH — Ha €Talli XeMOTaKCHUCY, Ta
Ha JIPYrOMY €Tarli — eTari MpUKpirieHHs.

4. Vmepuie TmoKa3aHO YTBOPEHHS 3MilmaHWX OlomIiBok R. radiobacter i
L. plantarum.
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NPUKPEIVIEHUE U PEAKIIUN XEMOTAKCHCA
OUTOITATOI'EHA RHIZOBIUM RADIOBACTER B
HNPUCYTCTBHUE LACTOBACILLUS PLANTARUM,
BBIIEJIEHHBIX C PACTUTEJIbHBIX IOBEPXHOCTEM

Pesrome

Bakrepun Buna Lactobacillus plantarum Onaromapsi BeIPaKCHHBIM aHTarOHUCTH-
YECKUM CBOHCTBAM SBJISIOTCS NEPCHEKTHBHBIMA MUKPOOPraHM3MaMH ISl 3aLUTHI
pactenuii ot ¢uronaroreHoB. Lleabio padoTs! ObIIa pa3paboTka METOAWK OIpese-
JIEHUsS CTOCOOHOCTH OaKTephii-aHTaroHucToB L. plantarum yrHEeTaTh BO30ymuTe-
7 GakTepuanbHOTO paka Rhizobium radiobacter Ha ypoBHE XeMOTaKCHca K pac-
TUTCNIBHBIM TKaHSM M MpUKpervieHns. MaTepuaasl U MeToabl. s BBISBICHHS
peaknnii XeMOTaKCHCa HMCIIOIb30BalI AKCTPAKTHl PacTeHUIT MOPKOBM, TOMAroB H
KajlaHxod. B kadecTBe GaphepoB MeXIy aTpakTaHTOM M KieTkaMu R. radiobacter
UCIIONIB30BANIN IISITh KYNbTyp L. plantarum. J{ns wccnenoBanusi KOHKYPEHTHOU aj-
re3Mu Ha CTekie Oyia MpeuioyKeHa METO/IMKa COBMECTHOTO KYJIbTHBHPOBAHUS (U-
TOIaroreHa u antaroHucra. Pesyabrarsl ncciaenosanmii. [lokasaHo, 4to BiusHHe
9KCTPAKTOB TECT-PACTEHUH Ha MPOSIBJICHUE PeaKiMii XeMOTaKcuca (pUTONaroreHoB
R. radiobacter otinyancsi B 3aBUCHMOCTH OT BHJIa TeCT-pacTeHus. B npucyrcraue
TKaHEBBIX KHUJIKOCTEH MOPKOBH OakTepru 00pa3zoBbIBaNU Iu(Gy3HbIE ONOMICHKH,
TOMATOB — (POPMHUPOBATH MUKPOKOJIOHUH U A Py3HYI0 OMOIIICHKY, KaTaHX0? — HC-
KITIOUUTENFHO TPHOO0TION00HY 0 OnoTuieHKyY. [IpicyTcTBHEe OOMBIIMHCTBA UCCIIETye-
MBIX IITAMMOB-aHTarOHUCTOB L. plantarum N3MEHSIIO PEaKLHI0 XeMOTaKCUCa Kile-
TOK R. radiobacter 10 OTHOLICHHIO K 9KCTPAKTy MOPKOBH B CTOPOHY 00pa3oBaHHs
rpuborono0Ho# OnomieHkn BMecTo au(dy3HoH. M cronp3ys npeuiokeHHy 0 HaMn
METOJIMKY COBMECTHOT'O KyJIBTHBHPOBaHMS, ObIJIO BIIEPBBIC MTOKAa3aHO 00pa3oBaHKe
CMEIIaHHBIX OMOIUICHOK R. radiobacter v L. plantarum. BeiBoa. I[IpemioxkeHo mpo-
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CTbIE METOJIMKH M3yUCHHUS! BIMSHUS OaKTepuii-aHTarOHNCTOB Ha [IEPBOM ATalle 11aTo-
reHes3a 3a00JIeBaHuUs PACTCHUH — Ha 9Tare XeMOTaKCUca, M Ha IpyroM 3Tare — 3Tare
TIPUKPETUICHHS.

KoroueBble ciioBa: GakTepHanbHBIA PaK; XeMOTAKCHC; KOHKYPEHTHAs aJire3us; aH-

TaroHu3M, MOJIOYHOKHUCJIbIC 6aKT€pI/II/I.

D. V. Sokol, D. B. Melnykovych, Yu. V. Kononiuk, N. V. Limanska,

M. B. Galkin

Odesa Mechnykov National University, Department of Microbiology, Virology and
Biotechnology, 2, Dvorianska str., Odesa 65082, Ukraine, limanska@gmail.com

ATTACHMENT AND CHEMOTAXIS REACTIONS OF
PHYTOPATHOGEN RHIZOBIUM RADIOBACTER IN PRESENCE
OF LACTOBACILLUS PLANTARUM ISOLATED FROM PLANT
SURFACES

Abstract

Lactobacillus plantarum with strong antagonistic activities are the perspective
microorganisms for protection of plants against phytopathogens. The aim of the
investigation was to develop the methods to study the capability of L. plantarum
to inhibit crown gall agent Rhizobium radiobacter at the levels of chemotaxis to
plant tissues and attachment. Materials and methods. Extracts of carrots, tomatoes
and kalanchoe plants were used to observe the chemotaxis reactions. Five cultures
of L. plantarum were applied as barriers between the attractant and R. radiobacter
cells. A method of simultaneous cultivation of the phytopathogen and antagonist to
study the competition adhesion to glass surface was proposed. Results. Effect of
plant extracts on R. radiobacter chemotaxis reactions varied depending on the spe-
cies of the test plant. In presence of carrot tissue liquids bacteria formed flat biofilms,
tomatoes — formed microcolonies and flat biofilms, kalanchoe — strictly mushroom-
like biofilms. Presence of the majority of L. plantarum antagonistic strains altered
the chemotaxis reaction of R. radiobacter cells as to carrot extract towards formation
of mushroom-like biofilms instead of flat ones. With application of our proposed
method of simultaneous cultivation, we showed the formation of mixed biofilms of
R. radiobacter and L. plantarum for the first time.

Conclusion. Simple methods to study the effect of antagonistic bacteria on chemo-
taxis as the first stage of plant disease pathogenesis and on attachment as the second
stage were proposed.

Key words: crown gall; chemotaxis; competition adhesion; antagonism; lactic acid
bacteria.
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