Biosoris, 6ioTexHoorisl, exoJioTis

IMaTtuka M. B., ’KutkeBuu H. B., IBanosa T. B., Tapaciok T. B., [l1atruxa B. II.

YAK 601.2: 577.121

BIOJIOT'TYHI BJIACTHUBOCTI PU3BOC®EPHOI BAKTEPII
PSEUDOMONAS PUTIDA TA ii BIOJIOTTYHO AKTUBHI METABOJITA
Y PETYJIALI POCITUHHO-MIKPOBHUX CUCTEM
M. B. TIATHUKA, 1oKTOp CLIBCHKOTOCTIOAAPCHKUX HAYK, YWICH-KOPECITOHICHT

HAAH, 3aBigyBau kadenpu eko010TeXHOJIOTII Ta 610pI3HOMAHITTSA

Hauionanvnuii ynieepcumem oiopecypcie i npupoooxopucmyeanus Ykpainu,
H. B. /KUTKEBHNUY, crapmmuii HayKOBHiA CIIIBPOOITHUK BiAILTY (ITOMATOT€HHUX

OakTepiii

Incmumymy mikpooionocii i éipyconozii HAH Ykpainu,
T. B. IBAHOBA, xanauiat ciibCbKOrOCIOapChKUX HAYK, TOIEHT Kadeapu

€K0010TEXHOJIOT1] Ta 010pI3HOMAHITTS

Hauionanvnuii ynieepcumem oiopecypcie i npupoooxkopucmyeanusa Ykpainu,
T. B. TAPACIOK, cryaeHT QpakyiabTeTy 3aXUCTy POCIUH, O10TEXHOJIOTIN Ta

€KOJIOT1T

Hauionanvnuii ynieepcumem oiopecypcie i npupoooxopucmyeanus Ykpainu,
B. I1. ITATHUKA, noktop 6iosoriuHux Hayk, npodecop, akanemik HAAH
3aBiyBay BLAAUTY QiTOMaTOreHHUX OaKkTepii

Incmumymy mikpooionocii i éipyconocii HAH Ykpainu
E-mail: tivanoval@ukr.net
https://doi.org/10.31548/dopovidi2019.01.002

Anomauin. Mema.  Buesuenns
KYIbMYPANbHO-MOPDON0TUHUX ma
@izionoco-6ioximiunux eracmusocmeti
xonexyiunux wmamie Pseudomonas
putida ma eusznauenns ix moxciueo2o
BUKOPUCAHHSL 8  OIOMEXHOJI02IUHUX
PO3pOOKAX mMa MeXHON02IAX 3aXUCTY
pocaun. Memoou. Buxopucmosysanu
OiomexHo02IuHI (00epoicarnsi i
cyoxyrbmugyeants wmamie P. putida
8617, 8618, 8619, 8672 & ymosax in
Vitro), MikpoOiosoriuydi  (OTpUMaHHS
130J1b0BaHOL KOJIOHI{ OakTepii,
BUBYCHHS 3POCTaHHA MIKpOOiB Ha
JaliKax, BUBYAJIM XapaKTep pPOCTy Ha
CKOLIEHOMY  arapi, MOPQOJIOT14HI,
KYJIbTypaJibHi, OloxiMiYH1 Ta
(1310J10T1YHI  BJACTUBOCTI  JTOCTITHUX
TECT-KyJIbTYp ),CTATUCTUYHI METOJIH,
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CBITJIOBY MIKPOCKOIIIO. Pe3yrvmamu.
Ilposeoeni oocniou nokazanu, wo 6ci
Oocnioni wmamu Pseudomonas putida
OOHOPIOHI, He OYauU KOHMAMIHOBAHI mda

He Mymyeanu, 36epeanu c6ol
KYIbMYPAIbHO-MOPDON02IUHI ma
¢Qizionoco-6ioximiuni 61ACMUBOCMII.

byno susnaueno, wo xonekyitini wimamu
Pseudomonas putida, sixi mpuseanuii uac
30epiecanuce y koaekyii IMB (Incmumym
Mikpobionoeii i Bipyconoeii imeni /K.
3abonommnoco) 36epeenu c80i OCHOBHI
Oiono2iuHi  enacmueocmi i  MOANCYMb
Oymu  6UKOpUCMAaHi 0Nl  NOOAILULUX
MIKpOOION02IUHUX | OIOMEXHONI02IUHUX

00CNIOJHCEHD. Bucnosxu. 3a
pe3yrbmamamu npoBeodeHUx
00CNI0JHCEHD ma AHANI30M

JimepamypHux 0xcepen NOKA3aHo, Wo
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Pseudomonas putida siopizusemucs 6i0
[HWUX MUNOBUX NPeOCMABHUKIE CB020
pOooy. Ompumani pe3yrbmamu
nosmnicmio  3iUwIUCA 3 OaHUMU,
npeocmaegieHumu 8  Jjaimepamypi 3
30CB0€EHHA 8y2lleyrd ma a3omy, K

AKTyaJbHiCTb. Pi3HOMaHITHICTH

O10CHHTETUYHHUX 1 KaTaOOIIIHUX
peakIliif, BUCOKa MIBUJKICTh POCTYy Ha
MPOCTUX  3a  CKJIAJOM  TOXXUBHHUX
cepeoBUIIaX, 0COOJIMBOCTI TEHETUYHOT
oprasizaiii, 30KpeMa HasIBHICTh
IJIa3MiJ Ta MIHAPOKI MOXKJIUBOCTI ISt
TCHHO-THXEHEPHOTO MAaHIIMYJIIOBAaHHS —

JI03BOJISIIOTh PO3TJISIAATH OAKTEPil POy

Pseudomonas, sk  mIepCIEKTHBHHIA
o0'ekt s pobiT B obnacri
010TEeXHOJIOT11 Ta 1IHHOBAIIITHOT'O

BUKOPUCTAHHS y MIUPOKOMY CHEKTpi
HapOJIHOTO TOCIIOAAPCTBA.

AHaJi3 OCTAaHHIX JOCTiIKEeHb Ta
nyoOaikamii. AepoOHi Oakrtepii pomy

Pseudomonas — mepcrneKTHBHI B

HayKOBOMY 1 MPAKTUYHOMY
010TEXHOJIOTTYHOMY BIJTHOIIICHHI
MIKpPOOpPraHi3MH, 10  MNpPUWMAIOTh

AKTUBHY y4acThb y

MiHepami3alii opraHiyHuX 3'€IHaHb Ta

nporiecax

3YMOBIIIOIOTh pereHepartio
HABKOJIUIITHROTO  CEpPEJOBHINA  BIJ
3a0pyIHEHHSI Ta  AHTPOMOTEHHOTO

HaBaHTaXeHHd. Llg rpyma Oaktepiil 1,

30KpeMa Pseudomonas putida,
3OIACHIOE TMO3UTHUBHUKM  BIUIMB  HAa
ITPYHTOBE CEpPEIOBHUILE Ta CIPHUSE
PO3BUTKY CLITbCHKOTOCTIOAPCHKUX
KynbTyp. [Jesxi campoditHi BugU
IICEBJAOMOHAJ,  IIMPOKO  3aCeIISI0Th
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€0UHO20  Odxcepena  OJICUBNEHHS 8
MAaKCOHOMIT OOCTIOHUX KYIbMYP.
Kniwwuosi  cnosa:  6Gionociuno
akmueni memabonimu, Pseudomonas
putida, pociuHHO-MIKpOOHI cucmemu.

puzocdepy, BIIIrparoTh BaXKIUBY POJIb
y 3aXHUCTI POCJIMH BiJ OaKTepiaJbHUX 1
rpuOHUX Cepen
MIKpPOOPTaHi3MiB  LIBOTO  poAy €
MPOJYLIEHTH BITaMiHIB 1 KO(EPMEHTIB,
OpraHIYHUX KHUCIOT 1

XBOPOO.

aMIHOKHCIIOT,
noJjicaxapuiiB 1 MOBEPXHEBO-aKTUBHUX
PEYOBHH, aHTUOIOTHKIB 1 0araTo 1HIIUX

010JIOTIYHO-aKTUBHUX  CIOJIYK. B
OCTaHHI POKH 13 OakTepiii  poay
Pseudomonas Oyiu BHIIICHI HOBI,

CBOEPIJIHI 32 CTPYKTYpOI 1 CHEKTPOM
Jii aHTUOIOTHYHI PEYOBUHH, B TOMY
YUCIIl aMIHOTJIKO3UIH, MOHOOAKTaMH,
KHUCIIOTH, €(EeKTUBHI
110]10
30y IHHKIB 3axBoproBaHb [10].

y  BIJIHOIIEHHI
aHTHO10TUKO-PE3UCTEHTHUX

[{s rpyma Oakrtepiii Mae TMeEBHI

AHTAroOHICTUYH1 BJIACTHUBOCTI hi (e}
HIMPOKOro  psiay  (ITONATOT€HHUX
MIKpPOOPTaHI3MIB, 110 3alIKOKYIOTh

pOCIMHAM 1 3HAYHO MOTIPIIYIOTh CTaH
CLIbCBHKOTO
3HUILYIOTh
HPUITYCTUTH, 110 BUKOPUCTAHHS MTEBHUX
mramie Pseudomonas putida e mosodti
MEPCIIEKTUBHUM

rOCIOJIapCTBa,
Tox,

aJluKe

BpOKa. MOHA

HAIPSIMOM B
arpo010TEeXHOJIOTi.

Takosx, MOXHa 3BEpHYTH yBary Ha
3aTHICTH IIPEACTaBHHKIB pony
Pseudomonas, mo O6iopememiarii. Ha
CHOTOHI1

MOCTIHHO  BiAOYBalOTHCA
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3a0pyTHIOIOYNX
13 pI3HUX BUPOOHHIITB Yy

CKUIM  IIKIJJINBHUX,
PEYOBHH
HABKOJIUIITHE CEPEJOBHINE, 30KpeMa, y
IPYHT.

Y cBow yepry 3aOpyAHEHHS

IPYHTIB TPU3BOJIUTH JI0 3HAYHOTO
€KOJIOTTYHOTO Ta EKOHOMIYHOTO 30UTKY:
najae BPOKaNHICTh
CLIIBCHKOTOCTIOAAPCHKUX KYJIBTYD,

3MEHIIIYETHCSI TTPOYKTUBHICTD JIICOBUX

pecypcis, BUJTYyYaIOThCS 3
rOCIOIaPCHKOTO  3€MJICKOPHCTYBaHHS
BEJIUKI TLJIOIII], MOTIPIIYETHCS
CaHITApHUH  CTaH  HABKOJMIIHHOTO
CepeIOBHIIIA.

3a CYKYITHUMH JTaHUMHU

Bru3HauHuKa beppku [4] , kimacudikariis
- CHUCTEMATUYHE MTOJIOKEHHS
Pseudomonas putida € Takum, sK
MoKa3aHo B tadmu 1.

1. CucrtemaTnyHe moJiokeHHst Buay Pseudomonas putida (Trevisan

1889) (Migula, 1895)

Pseudomonas putida BxoauTh 10:

Jlomeny: bakrepii (Bacteria)
Tuny: Proteobacteria
Knacy: Gamma Proteobacteria
Psny: Pseudomonadales
Ponunu: Pseudomonadaceae
Pony: Pseudomonas
I'pynu: P. putida group P. putida group

Pseudomonadaceae
00’€IHyE TpaM-HETaTUBHI OpraHi3Mu —

Poauna

npsiMi ab0 ¢nabo BUTHYTI TAIUYKH, 3
NOJIIPHUMM  JOKTYTUKaMH, 110  He
YTBOPIOIOTH CHOP 1 pOCTYTh B aepOOHUX
yMmoBax. EHeprito BOHU OTPUMYIOTh

IUISIXOM aepoOHOro, a Jeskli BUIU 1

aHaepoOHOTO JUXAHHS
(menitpudikariis, HITpaTHE IUXaHHS),
aje He 3a pPaxyHOK OpOJiHHS.
[IceBnomMoHamun — XemoopraHoTpodwu,

npote Jeski 3 HuxX (aKyJIbTaTUBHO
MOXYTb POCTH, K XeMOJITOTpodu. Pig
Pseudomonas sBiisie o000 MPOTOTHUI
ponunu. Lleit pin, sk 1 BCo rpymny 7,
MOKHa OXapakTepu3yBaTH NEBHUMU
MeTaGoMYHIMI 0co6IMBOCTAMAU. Moro
37aTHI

MpCACTaBHUKH 3aCBOOBATHU

O1IbLTY YaCTUHY OpraHiuyHuX
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cyOcTpartiB, y TOMY YUCIi

reTePOIUKIIIYHI 17§ apoMaTHu4Hi
3'€IHaHHS, KOTP1 HE BUKOPUCTOBYIOTHCS
Hykpu, sk
PO3KIIAMAIOTECSI HUMH  3a
JHeski

By Pseudomonas okuciIoTh IMyKpH

IHITUMU ~ OaKTepisMHU.
IPaBuUIIo,

nuisixom  EnTtHepa-/lynoposa.

HE MOBHICTIO — 3 BUJIJICHHSAM IIYKPOBUX

KHUCJIOT (TTIFOKOHOBOT, 2-

OKCOTITIOKOHOBOT) [11].
Pix  Pseudomonas

Migula y 1894 pomi mis 6e3crnopoBUX

OITMCAHUM

rpaM  HEraTMBHMX  Oakrepid 13

TOJIIPHUMU JOKTYTUKAMH.
dyHaaMeHTaJbHI JTOCITIIKEHHS
dbayopecieHTHUX ~ OakTepii  pomay

Pseudomonas Oymo
JlxxeccenoM. bimpme mixk 800 mrTamis

IIPOBEJCHO

MICEBJOMOHA I, B TOMY uucii 354 mrama
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P. aeruginosa, Oyiu BUBYEHI BHBYEHI
MM aBTopoM 3a 29 (HEeHOTUIIOBUM
O3HaKaM. Y pe3ynbTaTi Oyjau JeTallbHO
OXapaKTepU30BaHl TUIIOBUHN BUJ POy —
P. aeruginosa — 1 duyopecieHTHA
rpyna B IuiomMy. BuBUeHa Komekiis
po3iieHa
Jl>xecceHOM Ha WIICTh TPyN (BIAMIHHHUX

MIKpOOprani3miB  Oyna

OJIHA Bl OJIHOI ¥ PO3MOAICHUX, Y
cBOIO 4yepry, Ha 82 Oiortuma). Ilepury
rpyny ckianu mrtamu P. aeruginosa,
apyry — P. ovalis i P. putida, Tpetro —
KyJIbTYpH
yerBepTy — mrtamu P. fluorescens, m'sty
— takox mramu P. fluorescens, aie

MOPCBKOTO IIOXOXKCHHA,

TaKi, 0 YTBOPIOIOTH TMOJIICaXapuau Ha
CepeOBHIIaX 13 caxapo3o0ro, 1, HapeIlTi,
IOCTY Tpyny — O6aKkTepii, maTOreHH1 JJIs
pocauH [12;19].

3romoM, 'y  pe3yJabTaTi

KIJIBKOCTI

IyxKe
JIOCHIIJDKEHb,
IyKe
dbayopeciieHTHOL
rpymnu (3a BUKJIIOUEHHSIM P. aeruginosa)

BEJIMKO1L
YUCJIEHHI, 1[0 paHillle He
BUIPI3HSJIM ~ BUIU
Oynu «30UIBIICHHI» BCHOTO JIO JIBOX —
P. Fluorescens i P. putida. OcranHi, y
CBOIO UEpTy,

010TUIH, 1110 BIAPI3HAIOTHCS CIIEKTPAMHU

OynyM pO3JUICHHI Ha
BYIJIEBOJHEBOTO YKVBJICHHS 1
HAsSBHICTIO JESKNX (DEPMEHTHUX CHUCTEM
[3; 11].
BcenomupenHicTh poay
Pseudomonas 3a0e3mneuyeThes TAKOXK 1X
3MaTHICTIO PO3BUBATUCA B  CaMUX
PI3HOMaHITHUX yMOBaxX y HPHUPOAHOMY
cepenoBuii. bakrepii gaHoro poay
3/1aTH1 BUKOPHUCTOBYBAaTH
Hallp13HOMaHITHIII CIOJIYKH

BYTJICBOJHIO 1 @30Ty B €HEPreTUYHOMY 1
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KOHCTPYKTUBHOMY OOMiHI B MpoIliecax
CBOET KUTTENISIIBHOCTI. Y CBOIO 4epry,
BIZIMIHHOCTI B  ()i310JI0T1i  OKpEeMHUX
BUJIIB  TICEBJJOMOHAJl  JI03BOJIAIOTh
MpEeJCTaBHUKAM LIBOTO POy POCTU abo
30epiraTd  JKHTTE3MATHICTH 1 B
ekcTpeManbHux ymoBax [12]. 3 uporo
BUIUIMBAE iX 3JaTHICTh pOCTH Ha
PI3HOMAHITHHX Ta HE JyXe JTOpOTrHX
MOKUBHUX mo €

Oe3MepeyHM TUTFOCOM Y €eKOHOMIYHOMY

cepeIoBUIIax,

TJIaHI.

TemnepaTypHi MeXI1 711 pO3BUTKY
OUIBIIOCTI BHAIB IICEBIOMOHA/ € JOBOJII
mupokumu (4 — 43°) , GaraTto BUIB
bOro  poay €  wmezodimamu i
pO3BUBAIOThCA 3a 27 30°, mpore,
3yCTPI4arOThCS TepMOPUIbHI 1
mrtamu. He

ncuxpoduibHi MarO4u

3IaTHOCTI 10 CTBOPEHHSI CTIOP YM ITHUCT,

[ICEBJOMOHAAM, THM  HE  MEHII,
BUTPUMYIOTh JIOBTOTPHUBAJIC
3HEBOJHEHHS 0e3 BTpaTu
JKUTTEIISUILHOCTI.

Meroto Hamoi pobGotu  OyIio
BUBYCHHS KYJIbTypaJIbHO-
MOP(OJIOTTYHUX Ta ¢13i0J10T0-
O010XIMIYHHX BJIACTUBOCTEH
KoJIeKiiHux 1mramiB  Pseudomonas

putida Ta Bu3HAaYEHHS X MOKJIMBOTO
BUKOPDUCTaHHA y O10TE€XHOJOTTYHUX

po3po0Kax Ta TEXHOJOTISIX 3aXHUCTY

POCIIUH.

Marepianu i MeTOAM
aocJigkeHHst. PoGora BHUKOHaHAa 3
BUKOPHCTAHHSAM  KOJICKI[IHHMX  TeCT-
kyneryp P. putida. Sk mpemamer
JOCTIKEHb BUKOPHUCTOBYBAJIH
KOJIeKIiHI mmramu P. putida, sxi
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30epiratoTbcsi B KOJICKITIT

KYJIBTYD
MIKPOOPTaHI3MiB BLLILTY
¢ditomarorenHux Oakrtepi [HCTUTYTY
MIKpOOioJIoTii Ta BIpycoJIOTii IMEHi
J.K. 3abomorHoro HAH Vkpainu:
YKM b-120, YKM b-115T(TunoBa) =
ATTC 12633= NCIB 9494= BKM B-
973;

8617 — mxepeno 130JIFOBaHHSI —

TPYHT.
8618 — mxkepeno 130JIOBaHHS —
TPYHT.
8619 — mkepeno 130IOBaHHS —
TPYHT.

8672 — manicmano y 1972 pomi
Mocksa IHMI Bijain TUIIOBUX KYJIBTYP.

Komnexkiitini GakTepiaibHl IITaMHU
Mmichsi  pa3KoOHCepBallli Ta  BIJCIBY
MEepEBIPSIIM HAa OJHOPITHICTh KYJIbTYPH
3a JOMOMOTOI0 JIyIH, MPOTJISIIal0un
MpoOIPKU 3 KyJIbTYypamMH Ha CBITJI.

[TepeBipsiu O1o0JIOT14H1
BJIACTUBOCTI JOCHITHUX KYJIbTYp, SKi
TPUBAJIUN 4ac 30epirajuch y KOJEKIIil
¢diTonaToreHHUx OaKTEPIi.

Kpamro JIOCITIKYBaHOTO
Marepiainy 3a0upanau MiKpoO10JOTTHHOIO
METJEH0, MICIs YOro 00epekHO BTUPAIU
KyJbTypy Ounsi cTiHku vamku Iletpi, a
MICTISl, PO3TUPAIM BCIHEID MOBEPXHEIO
CepeoBHINA pyXaMHu.
[IITpuxu po3TalIOByBalu MaKCUMAaILHO

IMTPUXOBUMHU

OJIM3bKO, aje MpH [IbOMY TaK, 1100 BOHU
HE TOpKainucs OauH OnHoro. lTpuxu
MPOBOAMIIM CTPOTO BiJl Kparo JI0 Kparo
Yalmkd — 1€ TapaHTyBaJO CYLUTbHUN
pict Ha yamui. He mpoxanroroun 1 He
nepeBepTayu

IICTIIIO, IIpOBOANIIN

IOCIB Ha 2-#, a mOoTIM Ha 3-# Jamii. 3a
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Takoro mociy Ha 1-y  yamky

OTpUMyeMO  Oarato  marepiamy 1
BIJIMOBIAHO 6arato MiKpOOHHUX KOJIOHIH,
Ha 2-y MeHIe i Ha 3-y e MeHie [15].

Y pesyapTaTi MM  OTpUMAIA
130/1bOBaHl KOJIOHII TiJ Yac TMOCIBY
netie0. g 1poro JIOCHiHKyBaHUH
MaTepiall eMyJabI'yBajil B OyJIbHOHI.

Ha 2-i gewp Hamum  OyJio
IPOBEICHO 3pOCTaHHS

MIKpOOIB Ha 4Yaiikax. Y mepurii yami

BHUBYCHH:

OTpUMAJIM CYLUIBHUI pICT, BHUILIUTH
130JIbOBaHy KOJIOHIIO He Branocs. Ha
MOBEpPXHI arapy B Jpyrid 1 TpeTid
Yami BUPOCITH 130760BaHi KOJOHII. Ix
BUBYAJIM  HEO30pOEHUM
nornoMorow nynu. [loTpiOHY KOJIOHIIO

BI/BHAUMIM 3 OOKy JHA 4Yallkd 1

OKOM, 3a

nepecisiim Ha ckomeHui arap. IlociBu
OyJIM NOMIILIEH] B TEPMOCTAT.

Ha 3-ii neHp nochiKeHb BUBYAIN
XapakTep pPOCTy Ha CKOIIEHOMY arapi.
Pobunmu mazok, ¢dapOyBanu ioro 1,
NEPEKOHABIINCh Y TOMY, IO KYJIbTypa
yycTa, neperuunui a0 ii BuBYeHHSA. Ha
bOMY BHUJUICHHS YHUCTOI KYJIbTYpHU
3akinumiocs [7; 10].

Hami  wamm  OylM  BHUBYEHI
MOP(OJIOT14HI, KyJbTYpalbHi,
OioxiMiuHi Ta (i310J0TIYHI BIACTUBOCTI
JOCTITHUX TECT-KYIbTyp. Mopdoorio
KJIIITHH Ta KOJIOHIA OakTepiii BUBYAIHU B
IpoILEC] POCTY Ha KapTOIUISIHOMY arapi
3a 27°C mpotsrom no6mu. OmnucyBanu
KOJIip, GopMy, KOHCUCTEHIIIIO KOJIOHIH,
BU3HAYAJIM PO3MIp KOJIOHIH, IPOBOIUIIU
¢dapOyBaHHs  KJIITHH  3a
KynbrypanpHi

I'pamom.
BJIACTHBOCTI
130/IbOBaHUX OaKTeplaJbHUX KYJIBTYP
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BUBYAJIM 34 XapakTepoM pOCTy Ha
M’SICOMIENITOHHOMY
M’SICOMIENITOHHOMY

arapi,

OynbiioHi.  Yci

OTpUMaHl HaMHM JaHl MPEACTaBJICHI Yy
O3 pe3yabTaTH.

Jlist  BU3HA4YEHHS  PYXJIUBOCTI,

OakTepli KyJIbTHBYBIM y M SCO-

NEeNTOHHOMY  OynbHOHI  TPOTATOM

onHiel 100u. MIiKpOCKOIiIOBAI Y
npernaparax posjaBiicHa a0o BHUCSYA

Kparisi 1 BU3HAYaJdM XapakTep pyXy

JOCIIKYBaHUX OaKkTepiaIbHUX
KYJBTYP.

Bioximiuni BJIACTUBOCTI
TOCTIKyBaHUX TECT-KYJBTYP

BH3HAYAJIM 3a HAasSBHICTIO POCTY Ha
piSHI/IX IOKCPCIIax
KHNBJICHHS 3a

BYTJIELIEBOTO
smMiHOrO  pH  Ta
ra3oBUJUIEHHSM  Ha  CEpPEeAOBHILAX
1HIMKAaTOPOM
OpoMTUMOJI CHUHIM. Y $KOCTI JpKepena

BYTJIELIEBOTO

OMESTHCHKOTO 3

YKUBJICHHS B
JOCIIKEHHSAX MU BHKOPHCTOBYBAIU
Hactyndi 0,1% po3unHHM BYTJIEBOIB:
MOHOCaxapuau — apabiHo3a, TIIIOK03a,

MaHHO3a, pamHO3a, KCUJI034;
AMcaxapuad — MajbTo3a, C€axaposa,
JaKkTo3a; 0araTOaTOMHI  CHUPTH  —

MaHHIT. 3a TpaauIIHHUMU METOIUKAMHU
MIPOBOIAITU BU3HAYCHHS
IPOTEOITUYHOT BiacTHBOCTI [4;13].

Oxkcua3Hy aKTUBHICTh BU3HAYAIU
3a moaudikoBaHoro peakiiiero Kovachs
[2].

Jlnss  mporo
NN -

COJITHOKHCIUU. 3a HOro JIOIIOMOIOI0

BUKOPHCTOBYBAIIN
pPEaKTUB auMeTuIpeH1IeH
BHU3HAYAETHCS HasIBHICTh abo
BIICYTHICTb  ()EPMEHTY AUXATBHOTO
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JaHITIora — OKcHjasw: Kparmuay 1%

PO3UYHHY NN-1umeTna-m-
¢benmtenaguamina comsnokucioro (0,5 r
B 50 M JAWCTHMIBOBAHOI  BOJIH)
HAHOCHIU MIIIETKOIO Ha

¢inpTpyBanibHui mamip. Ha 3moueHwmit

pO3UMHOM  (QINBTPYBAJBHUN  Tamip

nomamu 1 goGoBy — OakTepiaibHY
KYJIBTypYy 3a JIOIIOMOIOI0 MetTii. Y pasi
HNO3UTHBHOI PpeaKilii CHOCTEPIraeThes
MOYEPBOHIHHA  OaKTepiaibHOI ~ Macu
HaHECEHOI Ha (UIBTPYBAJBHUI Marmip.
BiacyTHICTh TMOYEpBOHIHHS CBIIYUTH

PO BIJICYTHICTh (PEPMEHTY Y KIITHHI.

JlocnikyBaHi IITaMHA Ha0yIu

YEPBOHOTO KOJILOPY B PE3YyJIHTATI.
30epexxeHHs 010JIOTTYHUX

BJIACTUBOCTEH JTIOCITITHUX

MIKpPOOPraHi3MiB Ta BIAMOBLAHICTh iX

KJIACUYHUM TUIIOBUM 3pazkam
OTpUMAaNIM 3aBISKH TOPIBHAHHIO iX 3a
BJIACTUBOCTSIMU OakTepialbHUX
30y IHUKIB MPEACTABICHUX y
miTepatypHux jpkepenax [2; 6; 14; 17]
Ta BJIACTUBOCTSIMH TUIIOBOTO ILITAMY.
Pe3yabTaTH M0CJTIIKEeHHSI Ta iX
oOrosopenHsi. /[ns mowarky poOoTH,
notpibHo  Oyno

30€epeKeHH1 010JIOTIYHUX BJIACTUBOCTEH

BIICBHUTHCS Y
JOCTIKYBaHUMU ~ OaKTepisiMH, 1110
TpPUBAJIMI 4yac 30epiraaucs y KOJEKIIi.
nepeBIPsUIH

3a JIONOMOroK  JIynu

CIIOYaTKy YUCTOTY oOpaHux
KOJIEKI[IHHUX ITamiB. BreBHumucs y
BIJICYTHOCTI 3apaxkeHHs. Ilicimsa woro,
KO)KEH IITaM BIACISIIM HAa MaJj€HbKUU
ckomeHud arap mo 2 pasu. Ilocis
poOmiIM  MIKpOOIOJOTIYHOIO — TETIIEIO,

Kparuiio  JAOCIIKYBAaHOTO — Marepiaity
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Opanmu merier0o 1 00epexHo, He JTHA YalllK¥ Ta BUBYAIM HEO30pOEHUM
TOPKAIOYUCH CTIHOK poOIpKH, OKOM, 3a JIOIIOMOTOI0 JIYIIH.
pO3THpaAIH HOBEPXHEIO arapy Sk noKa3ajiu pe3ysbTaTu
KPYTOBUMH pyXaMH. JOCIIKEHb,  MOp(doJoris  KOJOHIN
[licast Toro, sIK OTpUMAaIU CBIXKY AOCTIAHUX IITaMiB Maja TUIIOBUH
KylIbTypy Ha  CKOIIEHOMY  arapi, BUTJISIT SIK JUIS TIPEICTAaBHUKIB BUAY
NEepeBipsUIM  TAaKOXX HAa YUCTOTY 1, Pseudomonas putida, a Takox He
BIIEBHUBLIUCH Y TOMY, IO 3apaKCHHS BIJIPI3HSAETHCS BiJl JAHUX,
IHIIMMU  MIKpOOpTraHi3MaMu HeMae — IPEACTaBICHUX y JTEepaTypHUX
Hepecisuld  KOXKEH IITaM Ha Yallku JDKepenax, 10 Jae HaM  3MOry
[letpi. BIIEBHUTHUCSA, L0 JlaHl OakrTepii AiificHO
Takum  uyuHOM, OTPUMABIIH Hayexarb Jo poxy Pseudomonas. V
1301p0BaH1 KOJIOHIT Ha dwamkax [lerpi, TaOMWIli 2  TPENCTaBIICHI  O3HAKU
Ha 3-i JeHb TepeBipwIM X Ha KOJIOHIH, 101(0) YTBOPUIIUCS Ha
KyJbTYpalbHO-MOP(OJOTIYHI  O3HAKH. KapTOIUITHOMY arapi mpotsirom 3 mi0.

[ToTpiOHiI KoOHII TO3HAYaIM 3 OOKY
2. MopdoJioriudi 0co0BOCTI KOJOHIN T0CTII)KYBAHUX IITAMIB

Ha3Ba o3naku OcHOBHI MOP(OIOTiUHI O3HAKA
dopma KOJIOHIH Kpyrmi, rnanki, 3 TpOXH yIIUTBHEHHM [IEHTPOM

Ha3Ba o3Haku OcHOBH1 MOP(OIOTiuHiI 03HAKU
Po3mip xosoHii Big 1,1 — 10 4,7 mMm

Kouip xosnoHiit MonouHo-6ii, cipo-6imi, 6IucKydi

Kpai kosoHii Kpyrii, Tpoxu XBHIIACTI

JlaHi KoJoHII MOXXEMO IOOAYUTH
Ha PUCYHKY 1, mpeacTaBIeHOMY HUXKYE.

Puc. 1 KoJonii 6akrepiii Pseudomonas putida
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Iz yac MIKPOCKOTTIFOBAaHHS
JTOCIIHI IITaMU SBJSUIH co0or0 ['pam-
HETaTUBHI, HECIIOPOTCHHI, PYXJHUBI
NAIAYKHA, PyX — TOCTYMadbHUH, IO
XapakTepHO s T0(QOTPUXIB, IKUMH 1 €
OaxTepii

putida,
Okcupazu — 1€

TOCIIKyBaH1
Pseudomonas
OKCHIa30IT03UTHBHI.

HaMu

dbepMeHTH, SKI OepyTh
BHYTPIITHbOKJIITHHHUX
OKHCHEHHS,

y4acTh B
mporiecax
SIBIISTIOTHCS
3al30BMICHUMU OutkamMu. OKkcHuaasu
KaTaJl3ylI0Th peakiiio 3’eaHaHHs Hy 3
O,. I[J'I}I

npencTaBHUKIB poay Pseudomonas e

(diTOnaTOreHHUX

XapaKTepHUM HETraTUBHA peakilis Ha
okcuaa3sy, nmpore Pseudomonas putida e
OKCHIa30-II03UTHBHOIO.

Januii Buag € 'y  OUIBIIOCTI
BUKJIFOUCHHSIM 13
Pseudomonas,

MIPOTE MIIIHO TPUMAETHCSI B €KOJOTTUHIN

BUITAK1B
CUCTeMATUKU POy

HIIIT1 pazom 3 THITUMU
MICEBIOMOHA/IAMH,  HE3BaKAal0OUM  Ha
Oarato4mcIeHHI nepedopMyBaHHS
BCEPEIIMHI POIY.

[Tonaneinie BUBUEHHSI 30€pEKEHHS
OCHOBHHX OI10JIOT1YHHUX BJIACTHBOCTCH
Pseudomonas  putida
IPOBOAIIH 32 (h1310JI0r0-010XiMIYHIMHU

KOJIEKIIHHUX

BJIACTUBOCTSAMHU. PicT 1 Tum mramiB Ha
TIarHOCTUYHUX  CEPEJOBHILAX MU
MOPiIBHIOBAJIN 3 KOJICKIIIHO-
€TAJIOHHUMH IITAMAMH Ta MEPEBIPSIU
iX 1JEHTUYHICTh 3a JITepaTypHUMHU
JOKEPEIamMH, Ta MI>KHAPOTHUMU
3araJbHONPUUHATUMH BHCHOBKaMu [6;

22; 30].
Dizi0n1020-0i0XIiMIyHI
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Pseudomonas
Otpumani pe3yabTaTu

3IANUTHACS 3 JaHUMH, IIPCACTABICHUMU
y JiTepaTypl 3 3aCBOEHHS BYTJCIIO Ta

putida.
MOBHICTIO

81ACMUBOCMI

a30Ty, K €UHOTO JKEpesia >KUBJICHHS
JAOCHITHUX  KYJBTYD.
Takoxx omnmcaHo, IO s BHJIOBOI
nedepenmianii  Pseudomonas putida
MOXHa 3acCTOCOBYBaTHM W HeraTHBHI
IOKA3HUKH, HIK CXO0XIcTh [6; 19], 1m0 i
OyJl0 TPOJICMOHCTPOBAHO VY JaHOMY

B TaKCOHOMII

JTOCIIIl.

Jly’ke 11KaBOI0 OCOOJIUBICTIO € Te€,
0 MPEACTABHUKHM CaMe€ IIhOTO BHUIY HE
TAPOMI3YIOTh JKEJATHH, IO BiApI3HSIE
ix BiJl THIITUX peACTaBHUKIB
¢bar00peceHTHOT Tpymnu
NICEBJIOMOHACIB. TakoX HETUIIOBUM €
HAsBHICTh  TIO3UTHUBHOI  OKCHAA3HOI
peaxiiii.

JlocnipkyBaHi HaMH 130JI9TH, SIKi
3a  Mop(doJoTiyHMMH, TaK 1 3a
¢b1310710r0-0610XIMIYHUMHU O3HaKaMu
OyTu BimHeceHi 1o poxy Pseudomonas,
BUKOPHCTOBYBaJIM B SKOCTI JDKEpen
BYTJICIIEBOTO

rajiakTosy,

KUBJICHHS  TJIFOKO3Y,
apabiHo3y,

MajibTO3y, PAMHO3Y TakK, SIK 1 €TAJIOHHUM

KCHJIO3Y,

mraM. He BUKOPUCTOBYIOTH Tperaino3y
Ta caxapo3dy. BoaHouac, gyxe Oarato
NOKa3HUKIB OyidM BIAMIHHUMH  BIJ
MOKa3HUKIB P.syringae, 110 €
naroreHoMm. lle me pa3 nemoHcTpye He
HaynexHicte Pseudomonas putida mo
(diTOnaTOreHIB.

Otxe, HaMu OyJI0 BU3HAYEHO, 1110
Pseudomonas
putida, siki TpuBanuil yac 30epiraiuch y

kosnekuii IMB (Inctutyt Mikpob6iosorii

KOJIEKI[1I1H1 ITaMH
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1 Bipycomnorii imeni /[.K. 3a6onoTHOrO)

30eperau  CBOi  OCHOBHI  O10JIOT14HI
BJIACTUBOCTI 1 MOXYTh oyTH
BUKOPHCTaHI TUTST MOTATBIITNX

MIKpOOI0JOTTYHUX 1 O10TEXHOJOTTYHUX
JOCHIIKEHb.

Pseudomonas putida, €
canpodiTHIMU  MIKpOOpraHi3Mamu, 1
MMOTEHIITHUMU

aTOTeHHUX

SIBIISTFOTHCS
aHTaroHiCTaMu TUTST
OakTepiil Ta MIKPOMIIIETIB POCIHH, IO
3aXOIUTIOIOTh CEPEJIOBHILE PU30CHEPH.

diTomaTroreHH1 Oaxrepii, K1

BUKJIMKAIOTh XBOpOOHU
CLIBCHKOTOCTIOAAPCHKUX Ta
JICKOPAaTUBHUX  POCIIHH, IIAPOKO

PO3MOBCIOJIKEHI B YKpaiHi 1 HAHOCSTh
3HAYHY IIKOAY TOCTOApPCTBY YKpaiHu.

Tomy  Hamm  OyJ0  TIpOBEICHO
BU3HAUYCHHS MOKJIUBO1
AHTArOHICTHYHOIL il JIOCJIII THUX

Pseudomonas putida Ha mmpoke KoJjo
MPEJACTABHUKIB HAWOIIBII TONMIUPEHUX
Ta BUCOKOArpeCUBHHUX (HITOMATOTEHHUX
Oakrepiii. Y Tabmumi 3 mpeacTaBieHi
pE3yNbTaTH MPOBEACHUX JOCIHIIKCHb.

3. UyTiuBicTh NMpeACTABHUKIB OCHOBHUX POJiB ¢iTonaToreHHUx Gakrepii
a0 KoJeKkniiiHuX mramiB Pseudomonas putida

P. putida
KyneTypu YKM Bb-120, 8617 8618 8619 8672
YKM B-1157
1.Pseudomonas syringae —
VKM B-1027" (8511-IMB) 0 7137101 724096 1 0
2.Pseudomonas fluorescens 10+1,05 0 0 6,6£1,23 0
3. Pectobacterium 15+1,10
carotovorum - YKM B-1095" 161,33 (6/11+6/c) 0 >6+1,36 0
4. Xanthomonas campestris pv.
campestris - VKM B-1049 151,29 151,29 | 0 | 6,6+1,72 0
5. Clavibacter michiganensis 154+1,29 194+1,29 0 0,3+0,51 0
6. Agrobactegguzrg tumefaciens 0 0 0 0.340.69 | 20+0.74

JlociKeHHS TTOKa3allH, IO IITaM
oaktepiit Pseudomonas putida 8617
MpOSIBJISIE  BUCOKY  AHTArOHICTHYHY
aAKTUBHICTH JI0 TaKUX (DITOMATOTEHIB, K
Pseudomonas syringae — YKM B-
10277 (8511-IMB), Pectobacterium
carotovorum - YKM B-10951, Ta
Xanthomonas campestris pv. campestris

— YKM B-1049. Takox BIH 3I1HCHIOE
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OakTepuUUAHYy Ta OaKTepiOCTaTHUHY
nito Ha Pectobacterium carotovorum -
YKM B-1095T, 3atpumyroun ix picT.
[IeBHI MOKa3HUKHU MEPEBULLYIOTh HABIThH
pe3yapTatu Aii TUMOBOro Intamy P.
putida YKM Bb-120, YKM b-115T. e
CBIYUTH po JIOULIBHICTb
BUKOPHCTaHHS came HITamy
Pseudomonas putida 8617 B 60poTh0i
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OpoTH  JaHuX 30yAHHUKIB  XBOPOO
POCIIHH.

JlaHuil 1wTaM [OposSIBIIAB  TaKOX
aKTHUBHICTb IPOTH Clavibacter
michiganensis.

Boanouac, mraM € HeaKTUBHUM 0
Pseudomonas fluorescens, sikuii Takox
ABIIIETHCS. YMOBHUM (DITOMIATOT€HOM, a

oc¢ € IIO3UTHBHHUM IIOKA3HMKOM, IIIO

O3Hauae, 10 JaHa OakTepis He BCTyHae
B aHTAroHi3M 13  HEUIKIUIMBUMHU
MIKpOOpraHi3MaMu 1 HE 3aBJa€ iM
TIKOJTH.

Takox mTam 8617 wHe OyB
aKTUBHUM 1 y BiJTHOILICHHI
Agrobacterium  tumefaciens  8628.

Pe3synbratu mpeicTaBiieHI Ha PUCYHKY

Puc. 2 YyraumBicTh nNpeACTABHUKIB OCHOBHHX PpoAiB (iTonaToreHHux
0akrepiii 10 mramy Pseudomonas putida 8617

Itam Pseudomonas putida 8618
B3araji HE MPOSBUB AaKTUBHOCTI 10
»KOJIHOTO 3 JTOCHIKYBaHUX
¢diTonmaToreHiB, IO CBITYUTH MPO
HEMO>KJIUBICTh BUKOPUCTAHHS MOro B

3aXUCTI POCIUH MPOTU KOHKPETHO LIUX

30y THUKIB.
[Itam OGaktepiii Pseudomonas
putida 8619  mposiBUB  cllaOKy
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aKTUBHICTh TPOTU BCIX (DITOMATOTEHIB
poxiB Pseudomonas, Pectobacterium,
ta Xanthomonas campestris MoxIuBO,
JOLITFHO BHKOPUCTOBYBAaTH HOTO Yy
KOMIUIEKCI 3 IHIIUMHU OakTepisiMu s
Pesynpratn

Kpalux  pe3yibTaTiB.

npencrasieHi Ha Puc.3
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Puc. 3 YyrimBicTh NpeACTABHUKIB OCHOBHHUX POAIB (PITONATOreHHMX
0akrepiii 70 mramy Pseudomonas putida 8619

Konexkuitauii mram Pseudomonas
putida 8672 He MaB aHTaroOHICTUYHHX

BJIACTUBOCTEN y BiJTHOIIICHHI
Pseudomonas syringae — YKM B-
10277  (8511-IMB), Pseudomonas
fluorescens, Pectobacterium
carotovorum - YKM  B-1095r,
Xanthomonas campestris pv. campestris
— VKM  B-1049, Clavibacter
michiganensis. IIpore, NposBUB ayxe
BHUCOKY aKTUBHICTh MPOTH

Agrobacterium tumefaciens 8628. Tox,
MO>KEMO HOPUITYCTUTH, 110 €
IMECPCIICKTUBHUM CTBOPCHHA
010JIOTIYHOTO  Tpemnapary
COpSAMYBaHHS TMPOTH OaKTepiabHOTO
paky PpOCIMH Ha OCHOBI IITaMy
Pseudomonas putida 8672.

baktepii pomy  Agrobacterium

BHUKIIMKAIOTh IIYXJIMHU Ta TISIMHUCTOCTI

IpsIMOTO

pocauH. BoHu € (QakynbTaTUBHUMHU
napasutaMu. Y TBOPIOIOTh HAPOCTH, fIKI,
B OCHOBHOMY, JIOKAJTI3YIOThCS Ha TITUIIT
KOPEHIB YpaKCHHX POCIIMH, aji¢ BOHU
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MOXYTb THIITHAX

JaCcTHHax

pPO3BUBATHCS  Ha
KOpEeHiB 1, piame, Ha
ctoBOypax (BuHOrpagHa Jo3a). Ha
BIAMIHY  BIJ 1HIIINX 30yIHUKIB
OakTepialbHUX XBOPOO, BIH HE BOMBAE
pPOCIMHHI  KIITHHH,  a,
CTUMYIIIOE 1X JI0 HEPETYISIPHOTO TOJILTY
(3aBaskm i mmasmigu). Yacto

ITyXJIMHU MMOKPUBAKOTH BCCh mramMo abo

HaBIIaKH,

MapoCcTh BUHOTPAIHOI JIO3H, TOBHICTIO
oro  nmepopmyroun. Y
JTOCJTIKCHHSIX BUKOPUCTAH1 KOJICKIIMH1
(komexkiis BIILTY
¢iTonmarorennux Oaktepiit IMB), ski

Hamumx
mTamMHu

30epirajguchsi TPUBAIMM 4ac 1 MaroTh
PI3HI JpKepena 130110BaHHS.

Jns mporo HamMu OyJIo MPOBEIEHO
NOCIIKEHH MO0 AaHTaroOHICTUYHHX
BJIACTUBOCTEHN MpOTH pany
KOJIeKI[iiiHMX 1uTamiB  Agrobacterium
tumefaciens TpKepen
MOXO/DKeHHS. AJDKe, 3a JITepaTypHUMHU

pi3HUX

BigOoMO, IO
IITaMOBa

ToKepeiaMu ICHYE€

BUOIpKOBa Yy TJIUBICTh
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OakTepiaJbHUX KYJbTYp 10 npencrasieHi Ha Puc. 4
O10JIOTIYHUX AHTaroHICTIB. Pe3ynbTaTu

Puc. 4 JJocninkenns anraronicrtuuHoi aii Pseudomonas putida 8672 nporu
Agrobacterium tumefaciens 6 - 8641; 7 - 8935; 8 - 8969; 9 - 8997; 10 - 9047; 11 —
9053; 12 — 8628.

Pe3ynbprati mpOro EKCHEPUMEHTY BHUPIIIMINA TIPOBECTH JIOCITIJDKCHHS 3
MOKa3aju pi3Hy, MPOTE JYyXE€ BHCOKY iHmmM mramoM Pseudomonas putida —
30HY 3aTPUMKH y ITamiB 8619. Pesynbratu TpencTaBlieHI Ha

Agrobacterium  tumefaciens.  Mu Puc. 5.

Puc. 5 YymmBicts mnpeacraBHHKiIB poay Agrobacterium po mramy
Pseudomonas putida 8619. 1 - 8464; 2 — 8465; 3 - 8470; 4 - 8471; 5 - 8629; 6 -
8641; 7 - 8935; 8 - 8969; 9 - 8997; 10 - 9047; 11 — 9053; 12 — 8628.

OtpuMani pe3yJbTaTH CBIYaTh MPO 3HAYHY IITAaMOBY T€TEPOTEHHICTh BHUIY
tumefaciens mo mocmigHux anTarosictiB. Jocmiguuii mram Pseudomonas putida
8619 He mposiBUB cebe B TMOBHIM Mipi SK aHTaroHiCT MNPOTH MJAHOTO BHIY
diTonarorena, okpim mramy Agrobacterium tumefaciens 8629, ne Oyna moBHa
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3aTpUMKa pocTy KynbTypu Ta mramiB Agrobacterium tumefaciens 8464, 8465, 8969,
nie OyJI0 BIIMIYE€HO 3aTPUMKY POCTY KYJIBTYpPH.

lomo mramy Pseudomonas putida 8672 moskHa cka3aTd, L0 Pe3yJbTaTH
JOCTIDKEHHST OyJIM Kpallll 1 30HU 3aTPUMKH POCTY KOJMBAJIKMCS Ha PiBHI CEPEHBOI 1
BUCOKOI aKTHBHOCTI. 30kpeMa, mramu Agrobacterium tumefaciens 9047, 9053, 8628
MOBHICTIO OyB TpWrHiueHWW aHTaroHicroM, mramum 8935; 8969; 8997 Oymu Ha
cepeaHbOoMYy, a00 TPOXH BHILE CEPEIHBOTO, PIBHI 3aTPUMKHU pOCTy. To0TO, 11eH mTam
JOULIBHIIIE BUKOPUCTOBYBATU IS OOPOTHOM C 3aXBOPIOBAHHSIMH, IO BUKIIMKAE
Agrobacterium tumefaciens pi3Hux Kepes MoXoKEeHHS.

Takoxx, Hamu OyJI0 MPOBEACHO JOCTIIHKEHHS aHTarOHICTHUYHOI Jii TeCT-IITaMiB
Pseudomonas putida mpotu rpuda Fusarium oxysporum.

Fusarium oxysporum BHKJIMKa€e B pOCIUH CyIUHHE (TPaxeoMiKO3HE) 31B’SHEHHS,
BiH Bpa)xa€ TMEPEBAXHO KCHJIEMHI TKaHWHU POCIMHU, BUKIWKAIOYHA 3HIDKEHHS
TAPaBIIYHOTO THCKY BCEpPENIMHI, BHACIIJOK YOO BIJIOYBAETHCS CUIIbHE 31B’STHEHHS
nuctsa. ['pubok Bpaxkae 0Oe3/i4 BUIIB CLILCHKOTOCIOJAPCHKUX KYJIBTYp, 30KpeMa,
ropox, JIbOH, pilak, MOMiJop, MIICHUI, 06aBOBHUK Tomo. [1; 17]

Pe3ynbTaTy BUSBICHHS aHTaroHi3My MPEACTABJICH] HA PUCYHKaxX 6 Ta 7.

Puc. 6 Jocaixkenns: antaronicruaHoi aii Pseudomonas putida 8617 mporu
Fusarium oxysporum
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Puc. 7 Jlocaigxkennss antaronicruunoi aii Pseudomonas putida 8618 mporu

Fusarium oxysporum

BucHoBKkM i  mepCcHneKTHBH.
JKomeH 13 BMBYEHHMX HaMM IITaMIB HE
MPOSIBJIIB  AHTArOHICTUYHOI i1 MPOTH
rpu6iB Fusarium oxysporum, mpoTe mie
HE MOXKHa 3pOOWTH BHCHOBKH, YU
MO’KHA BUKOPHCTOBYBATH JaH1 OakTepii
MpOTH 30YIHUKIB XBOPOO IIHOTO PO,
MOTPiOHO FNISNE

aliKe ITPOBCCTHU

JIOCHIKEHh ~ Ha  II0 TeMy B

MOJAJIBIIIOMY.
3 OTPUMaHUX pe3ynbTarTiB
BUXOJIMTh, 110 JOCHIJPKEHI IITaMU

¢diTonaToreHHUX OakKTepild BUSBISIOTH
BUOIPKOBY 3a CTYNEHEM YyTJIUBICTH /10
Pseudomonas
putida, siki 30epiraJMch y KOJICKII.

KOJIEKI[IHHUX IITaMiB

[IpakTH4HO BCl  TECT-KYyJIbTypU —
CnucoK BUKOPHCTAHUX JIKePeJ

1. AxaroB A. K., I'anauban ®. b.,

MemxkoB O. U. bonesnn u Bpeaurenu

OBOIIHBIX KYyJIbTYp U KapTodens. M. :

ToBapumecTBO  HAy4HBIX  M3JaHUU
KMK, 2013. 463 c.
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peICTaBHUKU OCHOBHUX
OakTeplalbHUX (PITONATOTEHIB  OyIH
YYTJIUBUMH O IITaMIB-aHTaroHICTIB, 32
BUKJTFOUEHHSIM Agrobacterium
tumefaciens (mram 8628 — 30ymHMKa
OakTepiaabHOTO paKky POCIIMH),
AHTaroHI3MOM SIKOTO OyB JIMIIIE IITam
Pseudomonas putida 8672.

[TpoBeneni TOCIIHKEHHS

nokazajau, 110 BigiOpaHi  MITaMH-
AQHTAroHICTU NPOSBIAIOTH BUOIPKOBUI
PI3HOIO PiBHS MPUTHIYYIOUMM BIUIMB Ha
IMIUPOKUA CIEKTP POJiB, BHUAIB Ta
mTamiB (HITONMATOTCHHUX OakTepid 1 €
NEPCIEKTUBHUMHU 11 BUKOPUCTAHHA Y

3aXUCTI POCIIUH.

2. benbTioOKOBA K. n.,
Koponea . b., Mypac B. A.
bakrepuanbhbie 00se3Hu

3epHO0000BBIX KynbTyp. K.: Hayk.
nymka, 1974. 338 c.

ISSN 2223-1609



Biosoris, 6ioTexHoorisl, exoJioTis

IMaTtuka M. B., ’KutkeBuu H. B., IBanosa T. B., Tapaciok T. B., [l1atruxa B. II.

3. Buznaunuk Oaxtepiii bepmxi: B
2 1. T.1: Ilep. ¢ anrn. / Iloxm pen.
JIx. Xoynra, H. Kpura, II. Caura. M. :
Mup, 1997. 32 c.

4. JlaGiHchka A. C.
MukpoOuosorus c TEXHUKOU
MUKpPOOHOJIOTUYECKUX HCCIEIOBaHUM.
Uzn. 4-e,. M. : Megununa, 1978. 394 c.

5. Jlenrenep 1. «CoBpemeHHas
mukpoOuonorus: [Ipokapuotsr: B 2-x
tomax» T. 2. ITep. ¢ anru. / ITox pexn. 1.
Jlenrenepa, I'. Ipesca, I .Illnerens. —
M. : Mup, 2005. 496 c.

6. Jliora B. A., Kononos O. B.
Mikpo6iosoris 3 TEXHIKOIO
MIKpOOIOJIOTIYHMX  JIOCHIDKEHb  Ta
ocHoBamH imyHoutorii. KuiB: 310poB’s,
2006. 510 c.

7. Ilpo3opkuHa H. B.,
Py6Gamkuna JI. A. OcHOBBI
MUKPOOUOJIOTUH,  BUPYCOJOTHH U

nMmmyHonoruu. U3n. 6-e, crep. Cepus
"Cpennee npo¢eCCUOHAIBHOE
oOpa3zoBaHue "PoctoB-Ha-JloHy»,
«®Denukcy, 2012. 378 c.

8. Pyban E. JI. «®usmonorus u
OnoxuMus  TpeACTaBUTENEeH  poja
Pseudomonas» / pex. E. H.
Mumyctpuna M. : Hayka, 1986. 200 c.

9. CmupHOB B. B.,
KunpusinoBa E. A bakrepun  pona

Pseudomonas. Kues : Hayk. nymka,
1990. 264 c.

10. YTeBckuii H. JL
MuxkpoOuosorus c TEXHUKOU

MI/IKpo6HOJ10queCKI/IX HUCCIIeI0OBaHUM.
MockBa: Meaununa, 1975. 471c.

11. Espinosa-Urgel M.,
Salido A., Ramos J. Genetic Analysis of
Functions Involved in Adhesion of
Pseudomonas putida to Seeds. Journal
of Bacteriology. V. 182. p .2363-23609.
URL.: http://{b.asm.org/cgi/content/full/
182/9/2363

Ne 1 (77), 2019

Hayxosi nonosiai HYBIlIl Ykpainu

12, Kowalski H. U. S. German
Research Consortium  Sequences
Genome of Versatile Soil Microbe /
[J.Craig Venter Archive]; December
2002.

13.  Vandenbergh P. A,
Wright A. M.Plasmid Involvement in
Acyclic Isoprenoid Metabolism by
Pseudomonas putida. Applied and
Environmental Microbiology. 1983.
V.45. p. (1953-1955). URL:
http://www.pubmedcentral.nih.gov/artic
lerender.fcgi?artid=242567

14.  Ward P. G.,, Roo de G,
O’Connor K. E. Accumulation of
Polyhydroxyalkanoate from Styrene and
Phylacetic Acid by Pseudomonas
putida CA-3/. Applied Environmental
Microbiology. 2005. Volume 71. p.
2046-2052. URL:
http://www.pubmedcentral.nih.gov/artic
lerender.fcqi?artid=1082534

15. NCBI. http://www.ncbi.nl
m.nih.gov/sites/entrez?Db=genome&C
md=ShowDetailView&TermToSearch=
21068

16. ApnaHoB IL. €.,
JIsmenxo C. B., ITonomiu O. B.,
Psa3annes B. b., 3aens 1. €.,
Kosuposceka H. O. 3acToCcyBaHHS

eHnoGITHUX OakTepi Iy ajanTarlii
POCIIMH KapToIUIl in Vitro A0 YMOB €X
Vitro 3 METOI0 3aXHCTy IO0CaIKOBOTO
Mmatepiany BiJ ¢itonatoreHiB. Hayka i
imHoBartii. T. 6, Ne 6. 2010. 51-56 c.
References

1. Akhatov, A. K., Hannibal, F. B.,
Yu. |. Bags (2013). Diseases and pests
of wvegetable crops and potatoes.
Moscow: Partnership of scientific
publications KMK, 463 [in Russian].

2. Beltyukova, K. I. Koroleva, I.
B., Muras, V. A. (1974). Bacterial
diseases of leguminous crops. K.
Nauk. Dumka, 338 [in Russian] .

ISSN 2223-1609


http://jb.asm.org/cgi/content/full/182/9/2363
http://jb.asm.org/cgi/content/full/182/9/2363
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=242567
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=242567
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1082534
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1082534
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=genome&Cmd=ShowDetailView&TermToSearch=21068
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=genome&Cmd=ShowDetailView&TermToSearch=21068
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=genome&Cmd=ShowDetailView&TermToSearch=21068
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=genome&Cmd=ShowDetailView&TermToSearch=21068

Biosoris, 6ioTexHoorisl, exoJioTis

IMaTtuka M. B., ’KutkeBuu H. B., IBanosa T. B., Tapaciok T. B., [l1atruxa B. II.

3. Hoult, J., Kriega, N. (1997).
Visitor of bacterium Berge. In 2
volumes. V. 1: Per. from English at P.
Snit. M : Mir, 32 [in Ukrainian].

4. Labinska, A. S. (1978).
Microbiology with the technique of
microbiological research. Ed. 4th. M. :
Medicine, 394 [in Ukrainian].

5. Lengelera, J., Drevsa, G,
Schlegel, G. (2005). Modern
Microbiology:  Prokaryotes: In 2

Volumes, v. 2. Per. from English. Mir,
496 [in Russian].

6. Lyuta, V. A., Kononov, O. V.
(2006). Microcology with tech nology
microbiological dostajen and basics of
immunology. Kyiv: Health, 510 [in
Ukrainian].

7. Prozorkina, N. V., Rubashkina,

L. A. (2012). Fundamentals of
microbiology, virology and
immunology. Ed. 6th, erased. Series
"Secondary  vocational  education”
Rostov-on-Don, Phoenix. 378 [in
Russian].

8. Ruban, E. L. (1986). Physiology
and biochemistry of representatives of
the genus Pseudomonas. M. : Science,
200 [in Russian].

9. Smirnov, V. V. Kipriyanova, E.
A. (1990). Bacteria of the Pseudomonas
genus Kyiv: Nauk. Dumka, 264 [in
Russian].

10. Utevsky, N. L. (1975).
Microbiology with the technique of
microbiological research. Moscow:
Medicine, 471[in Russian].

11. Espinosa-Urgel, M., Salido, A.,
Ramos, J. (2000). Genetic Analysis of
Functions Involved in Pseudomonas
putida to  Seeds. Journal  of

Ne 1 (77), 2019

Hayxosi nonosiai HYBIlIl Ykpainu

Bacteriology, V.182, p. 2363-2369.
DOI: 10.1128/JB.182.9.2363-2369,
2000 [in Russian].

12. Kowalski, H. (2002). U.S. —
German Research Consortium
Sequences Genome of Versatile Soil
Microbe. J. Craig Venter Archive. CH
December 2002.
http://www.tigr.org/news/pr_12_02_02.
shtmi

13. Vandenbergh, P. A. Wright, A.
M. (1983). Plasmid Involvement in
Acyclic Isoprenoid Metabolism by
Pseudomonas putida. Applied and
Environmental Microbiology. 45(6):
1953-1955.
http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=242567

14. Ward, P. G., de Roo, G.,
O’Connor, K. E. (2005). Accumulation
of Polyhydroxyalkanoate from Styrene
and Phylacetic Acid by Pseudomonas
putida CA-3. Applied Environmental
Microbiology, 71, 2046-2052.
doi: 10.1128/AEM.71.4.2046-
2052.2005

15. NCBI.
http://www.ncbi.nlm.nih.gov/sites/entre
z?Db=genome&Cmd=
ShowDetailView&TermToSearch=210
68

16. Ardanov, P.E., S.\V.
Lyashchenko, Ryazantsev, V.B., Hare,
I.LE.,. Kozyorskaya N.O. (2010).
Application of endophythic bacteria for
the adaptation of in vitro potato plants
to ex vitro conditions for the protection
of post-material from phytopathenes
Science and Innovation. 6, 6, 51-56 [in
Ukrainian].

ISSN 2223-1609


http://www.pubmedcentral.nih.gov/
https://dx.doi.org/10.1128%2FAEM.71.4.2046-2052.2005
https://dx.doi.org/10.1128%2FAEM.71.4.2046-2052.2005

Biosoris, 6ioTexHoorisl, exoJioTis

IMaTtuka M. B., ’KutkeBuu H. B., IBanosa T. B., Tapaciok T. B., [l1atruxa B. II.

BUOJIOTTYECKHUE CBOMCTBA
PU3OCPEPHBIX BAKTEPUU
PSEUDOMONAS PUTIDA U1 EE

BUOJOI'MYECKU AKTUBHBIE

METABOJIUTHBI B PET'YJISILHUN

PACTUTEJBHO-MUKPOBHBIX

CUCTEM
T. B. UBanoBa, H. B. ’KutkeBuu,
M. B. Ilatsika, T. B. Tapacwok,
B. II. IIaTbika
Anomayua. Ileno.  H3yuenue
KYIbMypaibHO-MOPPON02UYECKUX u
PU3UON020-OUOXUMUYECKUX — CBOLICME
KOMIEKYUOHHBLX UWmMammos
Pseudomonas putida u onpedenenus ux
B03MONHCHO2O UCNOIb308AHUS 8
OUOmMexHonN02u4ecKux paspabomkax u

MEXHONO2UAX — 3aWumvl  PACMeEeHUl.
Memoowi. Hcnonvzosanu
buomexHonocuvueckue  (noayueHue u

CYOKyIbmusuposanuem wmavmos P.
putida 8617, 8618, 8619, 8672 s
VCI08USAX in vitro),
MUKpobduonocuieckue (nonyuenue
U30IUPOBAHHO20 KOJNOHUU Oakmeputl,
uzyyeHue pocma MuKpobo8 Ha 4auikax,
usyyanu — xapakmep — pocma — Ha
CKOWEHHOM azape, Mopghonocuieckue,

KyIbmypanohvle,  Ouoxumuideckue u
@usuonocuueckue ceolicmea
UCCne008amenbCKux — mecm-Kyabmyp),

cmamucmuyecKkue M@I’l’lO@bl, ceemoesyio
MUKDOCKORUIO. P€3yﬂbman’lbl.
HpOG@@@HHble onslmsl nokKasaiu, 4mo
e6ce uccredosamenbcKue wmammabl
Pseudomonas putida oonopoouvie ne
OvbLIU KOHMAaMuHupoearHsvle HO HeE
mymupoeail, coxpaHuiu ceou
KYIbMYPaibHO-MOpghoiocuyeckue u
cj)u3u0ﬂ020-6u0xumutte01<ue ceoticmaea
u. boino onpeoeieHo, umo
KOJIIEKYUOHHblE wmammbsl
Pseudomonas Komopbwie
onumenvHoe XPAHUTUCDH 6
KoJleKyuu (Mucmumym

putida,
8pemsi
HUMO

Ne 1 (77), 2019

Hayxosi nonosiai HYBIlIl Ykpainu

MUKPOOUONIO2UU U BUPYCONO2UU UMEHU
/. K. 3abonommnoco) coxpanunu ceou
OCHOBHble OUoNOcUYeCKUe Ce0UCmea U
Mo2ym  Oblmb  UCNOIb308AHbLI  ONlA
OanbHeux MUKpoOUOI02UYeCKUX U
OUOMexXHON02UYeCKUX  UCCIe008aHUIL.
Buvisoowi. Ilo pe3yibmamam
NnpOoBeOeHHbIX uccnedosanull u
AHATUZOM TUMEPAMYPHBIX UCHOYHUKOS
nokaszano, umo Pseudomonas putida
omauuaemcs, om Opy2ux MURUYHBIX
npeocmasgumerell c80e20 pooa.
llonyuenunvie pes3yromamol HOIAHOCHBIO
COULTUCD c OaHHBIMU,
npeoCmasieHHbIMU 8 Jumepamype no
yce0eHulo  yenepooa u - azoma, 8
Kauecmee eOUHCMBEHHO020 UCMOYHUKA
nUMaHus 8 MAKCOHOMUU
UCCIIe008aAMENbCKUX KYIbIMYD

Knrwoueevle cnoea. oOuonocuuecku
akmugnvle Memabooaumsl, Pseudomonas
putida, pacmumenbHO-MUKpoOHblLe
cucmembl

BIOLOGICAL PROPERTIES OF
RISOSPHERIC BACTERIA
PSEUDOMONAS PUTIDA AND
THEIR BIOLOGICALLY ACTIVE
METABOLITES IN REGULATION
OF PLANT MICROBIAL SYSTEMS
T. V. Ivanova, N. V. Zhitkevich,
M. V. Patyka, T.V. Tarasyuk,

V. P. Patyka
Abstract. Purpose. Study of the
cultural-morphological and
physiological and biochemical

properties of Pseudomonas putida
collection strains and their possible use
in biotechnological developments and
plant protection technologies. Methods.
Biotechnological methods were used
(obtaining and subcultivation of strains
P. putida 8617, 8618, 8619, 8672 in
vitro), microbiological (obtaining an
isolated colony of bacteria, studying the
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growth of microbes on cups, studying
the nature of growth on beveled agar,
morphological, cultural, biochemical
and  physiological  properties  of
experimental test cultures), statistical
methods, light microscopy.. Results. The
conducted experiments showed that all
the experimental strains Pseudomonas
putida were  homogeneous, not
contaminated and not mutated, retained
their  cultural-morphological  and
physiological and biochemical
properties. It was determined that the
collection strains Pseudomonas putida,
which for a long time remained in the
collection of [IVB (Institute of
Microbiology and Virology named after
DK Zabolotny), have retained their
basic biological properties and can be
used for further microbiological and
biotechnological research. Conclusions.
According to the results of research and
analysis of literary sources,
Pseudomonas putida has been shown to
differ from other typical representatives
of its kind. The obtained results are
completely consistent with the data
presented in the literature on the
absorption of carbon and nitrogen, as
the only source of power in the
taxonomy of experimental crops

Key words: biologically active
metabolites, Pseudomonas  putida,
plant-microbial systems
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