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rapidly growing callus. Determination of activithytohormones-antagonists in primary callus NILs
soybean showed that the activity of IAA was higten the activity of the hormone-antagonist ABA
in all isolines regardless of their photoperiodésponse. Maximum activity IAA was found in line
Clark with shortday reaction, and the minimum the isoline L 94-1110 with photoperiodic neutral
reaction. As the culture medium doesn’t containveaduxins we can assume that endogenous auxin,
which is synthesized by primary callus tissueseeines their level of activity. It is a higher &of
activity of auxin in shortday isolines, determirtksir faster rate of the callusogenesis. ABA attivi

in the callus is slightly lower than auxin in afivestigated NILs. Though the connection between
photoperiodic response isolines and ABA activityswat found. The results of the study of hormones
antagonistic content in primary callus showed ttis IAA content far exceeds ABA growth
inhibition hormone. Growing, watered, not morphagesallus characterized by intense growth callus
cells both by intense proliferation, and by theenge a specific form of plant cell growth - "Growth
stretching,” which is determined by IAA physiologieffect. It is established, those callus vargetie
Clark and isolines L 63-3016, L 65-3366, which sheWortday photoperiodic response, are
characterized by the maximum content of IAA. Isesinwith photoperiodic neutral reaction are
characterized by lower content IAA in callus. B ttontent of ABA investigated isolines don't differ
significantly, with the exception of Clark, whiclasra maximum content of both IAA and ABA. The
phytohormonal balance indicator of IAA / ABA contdar hormone-antagonists is clearly correlated
with the photoperiodic response: SD isolines areratterized by higher value comparing to
photoperiodic neutral genotypes. The results sugtieg E-series genes can be involved in the
callusogenesis control indirectly through their fanyormonal balance determinatic@onclusions.
Thus, in the course of the studies, we found thAat activity in primary callus of isogenic soybean
lines is higher than the active hormone antagoni8iBA. It is shown that growth stimulation
phytohormon content is significantly higher thamwth inhibition content in the rapidly growing,
watered, not morphogenic callus of all investigasadjenic lines. The ratio of IAA / ABA reflectseh
phytohormonal balance in primary callus tissues emdelates with the frequency callusogenesis,
depending on genotype and photoperiodic respordias NILs with a shortday photoperiodic
response is characterized by more intense callagsgge and high rate of IAA / ABA comparing to
photoperiodic neutral isolines.
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BIOTEXHOJIOT'TYHI BJIACTUBOCTI HITAMY PSEUDOMONAS
CEPACIA ONU-327 - JECTPYKTOPA ®EHOJIBHUX
I BAXKKKO OKUCHIOBAJIBHUX CITIOJIYK

ExcnepumeHTalbHO BCTAaHOBJICHO, IO BifgiOpaHuii 13 3a0pyIHEHOTO IPYHTOBOTO CEPEAOBHILA
010XIMIYHO aKTHBHHMI HEMATOTEHHUI IITaM MiKpoopraHisamMy — ineHTudikoBanuii sk Pseudomonas
cepacia ONU-327,31aTeH MepeHOCHTH “3aJIMOBI HABAHTAXKCHHS" 10HIB BXXKHUX METalliB. BusiBieHa
BHCOKa COpOIiifHO-aKyMyJTotoua 31atHicTh mTtamy P.cepacia ONU-327y cknani Giodiaoky: moao
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Cu (I), Zn (1), Pb (), Cr (VI) ta noBHa medeHomi3alisg BOAU 32 HOTO MPUCYTHOCTI TO3BOJSIOTH
PEKOMEHAYBATH 1Iel ITaM MiKpOOPTraHi3My B O10TEXHOJIOT1SIX OYUCTKH BOAM Bifl PI3HUX IONIOTAHTIB.

Kniouosi cnosa: Pseudomonasepacia ONU-327 copbenm ionie sasxickux memanis, 0ecmpykmop GeHoIbHUX
CROMYK

Ha cporomHimHiii [OeHP aKTyalbHUMH 3alHMIIAIOTBECSA MPOOJEMH, TOB's3aHI 13 OXOpPOHOIO
HABKOJIMIIHLOTO CEPEOBHILA BiJl BUCOKOTOKCHYHUX XIMIYHMX PEUYOBHH Pi3HOI mpuponu. ['nmuboke
OUMILEHHA BiANMPalbOBAaHUX TEXHOJOTIYHUX PO3YMHIB 1 CTIYHMX BOX JHme (apMaleBTUIHOI
MPOMUCIIOBOCTI, MEIWYHHUX 3aKJajliB, XIMIYHOTO, TaJbBaHIYHOTO BUPOOHHIITBA JIO3BOJIUTH 3HAYHO
MOJIMIINTHA €KOJIOTIYHUI CTaH, MEepeuIKoHKAaloYl MOTPAIUIIHHIO TOKCHYHHX (PEHONBHUX Ta I1HIIHX
BO)XKKOOKHCHIOBAJbHUX LUKJIIYHUX CHONYK Ta WOHIB BaXKWX METAJiB Yy NPUPOIHI BOJOHMH Yy
KOHIICHTPAIIiSIX, 110 NEPEBHIIYIOTh IX IpaHUYHO JonmycTuMy KoHueHTpauito (I'1K).

Mema Oocnioxcenns — 3apONOHYBATH i1 BUKOPUCTaHHS B O10TEXHOJIOTIT OUYMUCTKH CTIYHHX
BOJI BiJl (JCHONBHUX 1 BA)KKOOKHCHIOBAILHUX CIIOJNYK, @ TAKOXK 10HIB Ba)KKUX METaJliB, HEMaTOTCHHUI
010XIMiYHO aKTUBHHI IITaM MIiKpOOPTaHi3My 3 MPUTAMaHHUMH HOMY 32 BCTAHOBJICHHX ONTHUMAaJIbHUX
YMOB MOJTi(QYHKIIOHATBHAMHU 010TEXHOJIOTIYHUMH BIACTUBOCTSIMH.

MarepiaJ i MeTOIH T0CTiTKEHD

OO0’ eKTOM [OCHiJKEHHA CIyryBaB OiOXIMIYHO aKTHBHHMH INTaM MIKpOOpraHi3Mmy, BimiOpanuii i3
3a0pyIHEHOTO IPYHTOBOTO CEPEAOBHILA. 3a CYKYIHICTIO MOP(OIOTIYHHX, KyJIbTYpaJbHUX, (i310JI0T0-
010XIMIYHHX O3HAK BH3HAUWIM HOTO MPHHAIEKHICTH 10 OakTepiit pogy Pseudomonagepacia ONU-
327. Hdnsa 3npidcHeHHS MIiKpOOiONOTIYHOTO CHOCO0Y OYHCTKM BOAM BiJ MOJIOTAHTIB Oaktepii
KyIbTHBYBAIM 3a Temneparypu +28 °C, y xusmisHOMy cepeosuii ckaany (r/m): KH.PQ, — 1,5;
NaHPQO,— 3; NaCl — 5; M,Cl — 1;nenton — 10;rmoko3a — 2; ipik/pKoBHIA ekeTpakT — 5 pH = 7).
HapomryBanus Oiomacu 3aiiicHIOBanM ympomoBX 48 roa 10 AOCSATHEHHS MIUIBHOCTI KYJNbTYpH HE
MeHII 51/ 1o cyxiii 6iomaci. 3aauIKoBuid BMICT i0HIB Baxkkux MeTaniB (IBM) y Hagocanosiit pinuHi
BU3HAYald  aTOMHO-aOCOpOIifHMM  METOAOM  Ha  TOJyM SHOMY  aTOMHO-abcopOIiiHOMY
cnektpodoromerpi «CaTypH» y monyM'i cymimi <«oBiTpss — mpomaH — Oyrtan». KoHueHTparito
¢eHony B mpobax BoaM BH3HAYald (OTOMETPUYHHMM aHaNi30M, CyTh SKOTO MOJSITa€ B YTBOPEHHi
3a0apBICHUX CIONYK (eHOYy 3 4-aMIHOAHTHITIPUHOM 3a HpHUCYTHOCTI rekcamianodepaty (Ill) xamiro
npu pH 10,0.BumiproBanns npoBoamwin Ha GorokoenekTpokonopumerpi (PEK) mpu nosxuHi XBrIi
540 um. ExcnepuMeHTH 3AiHCHIOBaNIM B I STH MoBTOpax. CraTHCTHUHY OOpPOOKY pe3yibTaTiB
JOCHIJKeHb MPOBOJIWIN, BUKOPHCTOBYIOUN 3arajJbHONPUNHSTI METOIM BapialliifHOI CTaTHCTUKH 3a
nonomororo mporpamu «Microsoft Office Exel 2003” i3 Bu3nHaueHHsMm t-xputepiro CThrOIEHTA.
CraTHCTHUYHO BipoTigHOIO BBaXkaiu pizHuLIO npu P < 0,05.

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpEeHHS

ExcrniepumeHTanbHO 3HalaeHO, mo rpyHTroBui mrtam P. cepaciaONU-327 BusBisiB CTiHKiCTh /10
MOPIBHSHO BUCOKHX KoHIleHTpamniii IBM. Bceranosneno mist okpemux IBM ix koHmeHTparii, o €
«qioporoBumm» 1yist nocimpkysanoro mramy: Ni (Il) — 10 wmr/m; Cu (1) — 50mr/n [1]; Zn (1) — 20mr/n
[3]; Pb (I1) — 60wmr/n [4] (puc. 1).

Oco0nmBO BUCOKY pesucteHTHICTH ImuTam P. cepacia ONU-327 sussnse no Pb (Il). 3a
BCTaHOBJICHUX <IIOpPOTOBUX» KOHUeHTpauii IBM Oyna mpoBeneHa crpoba ounctku Boau Big IBM
iIMMOOLTI30BaHUMHE 'y cKIani Oiodaokyn kiithHamu Oaktepiit mramy P. cepaciaONU-327 puc. 2).
Cop6uiiiHo-akyMyiroroua 37atHicTs mramy P. cepaciaONU-327 3pocrae B mocaimoBHocTi: Ni (Il) <
Cu () < Zn (II) < Pb (I1).13 puc. 2 BuaHO, 1110 32 0OPOOKH BOIH MiKpPOOiONOTIYHUM peareHTOM — P.
cepaciaONU-327,y cxmazi 6iodnokyn konuenrpaiist Pb (Il) y Boai 3MeHuIyBanacs B HaiO1IbImomy
ctyneni 3 60,010 0,03+0,003ur/n1, To6To 10 I'JIK (cTymine ourctku Boau >99,9%).

ISSN 2078-2357Hayk. 3an. TepHon. Hau. nea. yH-Ty. Cep. bion., 2017 Ne 3 (70) 61



BIOTEXHOJIOI'TA

Konnentpaui Me (yrii), 5o mcnx cTifiKui Crynise ouncten eonn ein IBM, %
mrram P cepacta OIT-327
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Puc. 1. Konnenrpamnii IBM (mr/), Puc. 2. CTymiHb OYUCTKH BOAM Bif
Io sikux mram P. cepaciaONU-327 IBM iMMOO1/1i30BaHUMHU KIIITUHAMU
BUSIBJISIB CTIHKICTD Oakrepiii mramy P. cepaciaDNU-
327

TakoX eKclIepuMeHTaJbHO OyJ0 MiATBEPIKEHO BUCOKY e(EeKTUBHICTH Oi10TEXHOIOTIYHOI
00poOKH TPOMHUCIIOBHX CTOKIB 1 CTIYHMX BOJ MEIWYHHMX MIiANPHUEMCTB 3 HEPEBAKHUM YMICTOM
(EHOBPHUX CIIOJIYK 32 JOTIOMOTOK0 MiKpoOiosioriuHoro pearenra — mramy P. cepaciaONU-327. [{ns
LIHOrO HOro KyIbTUBYBATH YHPOAOBXK 106w 3a Temneparypu +30°C na MITA, 6akTepiaibi KiiTHHE
CycHeHIyBamu y MiHepanbHe cepegosume M-9 ta B kimbkocti 7,5%x10KYO/mn BHOCHIH Y
3a0pynHeHy (EeHOIBHUMH CIIOJIyKaMH BoAy. be3 JoaaTkoBHX eHeproBUTpaT i BBEACHHS XiMpEareHTiB
crocTepirajgach NoBHa naeeHoNi3alis CTOKIB. 3alpoNOHOBAaHUM CHOCIO JO3BOJSAE, MOPIBHSHO 3
HaWOMIKYMM aHAIOrOM [2], IOCATTH 3a MPUCYTHOCTI MikpoOionoridyHoro pearenty — P. cepacia
ONU-327, cTynieHss OYuCTKU 0araTOKOMITOHEHTHUX 3a CKJIAJ0M MPUPOJHUX Ta TMPOMUCIOBHX BOJ Bij
¢denomniB (3 konuenrpariero 10 300mr/n) Ha piBai 95-99%ra Ha BiMiHY BiJ HAWOIIKIOTO aHAIOTa
Ha 95-97 % BuiyuuTH CYNyTHI HEOpPraHi4HI MOJIIOTAHTH - TaKi 10HM BaKKHUX METalNiB, fK. LHUHK,
CBHHEIb, XpoM uiecTuBaneHTHHil [5]. IloBHa nedeHomisamis Boau 3a Temmeparypu 30 °C
3aiiicHioBanack mpotsarom 18—-20mi6 (puc. 3).
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Bigomuii crioci6 [6], y SKOMy IeCTPYKTHBHY OYMCTKY CTiYHHMX BOJ Bia (DeHOINIB 3IIHCHIOIOTH
METO/IOM OKHCHEHHS TEpPEeKHMCOM BOJHIO B MPUCYTHOCTI KaTalizaTtopa, SKHA He mNoTpedye
NOTIEPEHbOT CTa il HOro aKTHBaLii, OCKIIBKU SK KaTali3aTOp BUKOPHCTOBYIOTh IIIMHUCTUH Matepiai
ckaany (% mac.): SIO, - 74-75;Al,03 — 6-7;cyma FeOi FeOs; — 2-3; TiQ — 0,5-1;pemira — okcuau
JY)KHUX Ta JY)KHO3EMEIbHUX METalliB, | SKMH BHKIHMKA€ PO3KJIAJ IMEPEKUCY BOJHIO, IO CIIPUSE
e(eKTUBHOMY pyiHYBaHHIO (eHony (cTymiHb O4YMCTKH BoaM Bin ¢eHomy ckimamae 97-100%).Ha
’ajlb, OCHOBHUM HEJONIKOM [6] € BHKOpUCTaHHS 0JaTKOBOTO XIMIYHOTO OKHCHHKA, IIO 3IaTCH
OKHCHIOBAaTH CYIYTHI Yy CTIYHUX BOJAaxX OpraHiuHi 3a0pyJqHIoBadi y OiNbII TOKCHYHI, HIK BHXIiTHI
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CIIOJlyKH, PEYOBHHHW; BUKOPHCTaHHS  COpOCHTIB  (TJIMHUCTOTO  MiHEpaly, aKTHBOBAHOTO
MOHTMOPHJIOHITY) He 3a0e3meuye ruOOKe OYMIICHHS BOMM BiJ IHIIMX HEOE3MEUHHMX MOJIOTAHTIB
HEOpraHiuHoi mpupoau (I0HH Ba)KKUX METaiB), MPHCYTHIX y NMPHPOAHUX Ta MPOMHCIOBHX (EHOI-
BMICHHX CTiYHHX BOJax MepeiliueHux Buile BUpoOHUNTB. [lepeBaramu po3po0ieHOro HaMu crocody
nedeHomizamii NPOMHCIOBHX BOJ 3 BUKOPHCTAHHIM B SIKOCTI MiKpoOioyoriuHoro peareHty P. cepacia
ONU-327 € exobe3neuHicTh, BUCOKAa €(PEKTHUBHICTh, MPOCTOTA 3MIMCHEHHS, CIOCI0O HE BUKIUKAE
BTOPHHHOTO 3a0pYyJHEHHS; € MPOMHUCIOBO BUKOPUCTOBYBAHUM, & TAaKOXK HE MOTpedye KapIuHAIBLHUX
3MiH Y TEXHOJIOTii BUpOOHHUIITBA.

BucHoBku

Bussneni nomidyHKIioHanbHI 010TEXHOJOTIUHI BIACTUBOCTI HEMATOTEHHOTO 010XiMIYHO aKTUBHOTO
mramy P. cepacia ONU-327 1no3BoNsitOTh 3alpoNOHYBAaTH 3aCTOCOBYBaTH HOTO y CKIJi
OlompemapaTiB, TpPH3HAYEHUX JUIsI INIHPOKOTO BHUKOPUCTAHHSA B  OIOTEXHOJOTISAX OYHCTKH
KOHIICHTPOBAHUX TEXHOJIOTIYHUX PO3YMHIB 1 CTIYHHUX BOJ TEPEPAXOBAHUX BHUIIEC BUPOOHHIITB Bij
BHCOKOTOKCUYHUX 10HIB BaXKKUX METANTIB 1 CHONIBHUX CIIONIYK.
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Opnecckuil HalMOHANBHBIN yHUBepcuTeT uMeHu M. 1. MeunukoBa

BUOTEXHOJIOTMYECKHE CBOMCTBA LITAMMA PSEUDOMONASEPACIA ONU-327 —
JECTPYKTOPA ®EHOJIBHBIX U TPY JHOOKUCJISIEMbBIX COEAMHEHNN

OKCIIEpUMEHTAIBHO YCTAaHOBJICHO, YTO BBIIEIEHHBIA W3 3arpsS3HEHHOTO TIPyHTa OHOXUMHYECKH
aKTHBHBII HEMATOTCHHBIA IITAMM MHKpOOpraHu3Ma — HICHTH(UIMpOBaHHBIN kKak Pseudomonas
cepacia ONU-327, ciocoOeH MNepeHOCHTh <GaNIMOBBIC 3arpy3Kd» HOHOB TSDKENIBIX METAJUIOB.
OOHapy)keHHasi BBICOKasi COPOLIMOHHO-aKKYMYJIUpYIoLIas criocoOHOCTh mrtamma P. cepacia ONU-327
B coctaBe ouoduokyn no orHomeHuto k Cu (I1), Zn (I1), Pb (I),Cr (VI) u nonnas nedenonmusamus
BOJBl B €ro MPHUCYTCTBHM TIO3BOJIIIOT PEKOMEHAOBaTh JaHHBIA INTAMM MHKPOOpraHH3Ma B
OMOTEXHOJIOTUSIX OYUCTKU BOJBI OT Pa3IMYHBIX 3arpS3HUTEICH.

Knrouesvie cnosa: Pseudomonascepacia ONU-327, copbenm uonog msoicenvix Memannog, 0ecmpykmop
@eHobHBIX coeOuHeHUll
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O. G. Gorshkova, T. V. Gudzenko, O. V. Voliuvach

I. I. Mechnikov Odessa National University, Odgdgkraine

BIOTECHNOLOGICAL PROPERTIES STRAIRSEUDOMONAS SEPACIBNU-327 -
PHENOLIC AND DESTRUCTOR HARD OXIDIZING COMPOUNDS

It was established experimentally that isolatednfcmntaminated soil biochemical activity of the non
pathogenic microorganism strain - identified as uelsenonas sepacia ONU-327 is capable of
transferring "salvo load" of heavy metal ions. Tomcentrations of individual heavy metal ions were
determined, which are "threshold" for the straimlemstudy: Ni (Il) - 10 mg/l; Cu (Il) - 50 mg/l; Zn
(1) - 20 mg/l; Pb (1) - 60 mg/l. The sorption-agoulating capacity of strain P. cepacia ONU-327 is
increased in the sequence: Ni (Il) < Cu (ll) < 2h € Pb (Il). Especially high resistance of P. ae@a
strain ONU-327 was detected with respect to Pblifliyas shown that when water was treated with a
microbiological reagent - P. cepacia ONU-327 in binefloculs, the concentration of Pb (Il) in water
decreased most from 60.0 to 0.03 + 0.003 mg/l. Aigk efficiency of biotechnological treatment of
industrial wastewater and sewage of medical erisaprwith the main content of phenolic
compounds was experimentally confirmed with thelaélmicrobiological reagent - strain P. cepacia
ONU-327. Complete dephenolization of water (in pinesence of heavy metal ions) at a temperature
of 30 ° C was carried out for 18-20 days. Advansagkthe developed method of dephenolization of
industrial waters using the strain P. cepacia ORW@43 environmental safety, high efficiency, eafse o
implementation, does not cause secondary pollutdoes not require any drastic changes in
production technology. The discovered polyfunctionaiotechnological properties of the
nonpathogenic biochemical active strain P. cep@t&-327 make it possible to recommend it as a
part of biologics intended for wide use in bioteclugies of wastewater treatment from highly toxic
heavy metal ions and phenolic compounds.

Key words: Pseudomonas sepacia ONU-327, sorbdmafy metals, phenolic compounds destructor
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OIIIHKA ITPOTUBIPYCHOI AKTUBHOCTI
EKCTPATIB I3 TPAHCTEHHHMX POCJIMH TIOTIOHY
3 TEHOM IHTEP®EPOHY ¢-2b JIOJAWUHU

3miiiCHEHO OIIHKY aKTUBHOCTI €KCTPAKTIB 13 TPAHCTCHHUX POCIWH TIOTIOHY 3 TEHOM iHTEphEpOHY O-
2b moguan. Bmict intepdepony cranosuB Bim 1017 mo 2295nr/r mMacH 3arajbHOTO PO3YHHHOTO
Oinka. Ilpum TecTyBaHHS EKCTPAKTiB, OTPUMAHUX 3 TPAHCTEHHUX POCIWH, HA KYyJIBTypi KJIITHH
mepememnnoBaabHuX TeKCTUKyn mopocar (IITII), ska Oyma iHdikoBaHI BipycOM BE3MKYISIPHOTO
cromaruty (BBC), BusiBrin inTepdeporononiGuy axtuHicts Big 1,553x10° 1o 3,009x10 MO/wmr.
ITopsia i3 1uM, POCIMHU HE HAOYJIM CTIHKOCTI 10 QiTOBIpyCHHMX iH(EKIi#. [H(hiKyBaHHS TPaHCTCHHHUX
POCIHH Pi3HUMU (BITOBIpYyCaMHU IPU3BOIUIIO 10 PO3BUTKY 3aXBOPIOBAHb.
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