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1. BnsiuB ymoB KyspTuByBaHHS! Rhodococcus erythropolis IMB Ac-5017 Ha BIaCTUBOCTI CUHTE€30BAaHUX TOBEPXHEBO-
aKTMBHUX PEYOBUH

2. Influence of cultivation conditions of Rhodococcus erythropolis IMV Ac-5017 on the properties of synthesized
surfactants

Pedepar:

1. BiopmerpazaresnpHi Ta HETOKCUYHI MiKpOOHI TIOBEpXHEBO-aKTUBHI peuoBUHH ([TAP) 3aBIsIKM TOBEPXHEBO-
aKTUBHUM, €MYyJIbI'YBaJIbHUM BJIACTUBOCTSIM, aHTUMIKPOOHIl Ta aHTUAIr€3UBHII aKTUBHOCTI € TiIHOI0
asIbTEPHATUBOIO XiMiyHKUM [TAP 1714 BUKOpPUCTaHHSA Y PI3HUX rajy3sax IPOMUCIIOBOCTI,  TAKOK B OXOPOHI OBKIJLIA
IJ1s1 [eCTPYKLii KceHo6ioTUKiB. [IpoTe Ha TenepilHii yac NpoMUCI0BUil BUITycK [TAP MiKpOOHOTO MOXOIKEHHS
00ME>KeHUH Jinlile HEeBEeJIMKOIO KiIbKICTI0 PipM-BUPOOHUKIB, X04a BUPOOHULITBO CUHTeTUYHUX [TAP y CBiTi
nepesuilye 20 MiH T/pik. Taka cutyaliist 3yMOBJI€eHa HEJJOCTaTHbO BUCOKOIO €(PeKTUBHICTIO MIKDOOHUX TEXHOJIOTIM

O E€P>KaHHAI ITOBEPXHEBO-aKTUBHUX PEYOBUH, O,I[HieIO 3 [IpNY4N1H SIKOi € BUCOKi BUTPATU Ha IMMpoLeC 6iOCI/IHT63y, a



TaKOXX HEBMCOKA KOHI[eHTpalisl cuHTe30BaHuX [TAP. OnHyM 3 MiAX0/iB L0 3HIKEHHS COGiBapTOCTi MIKpOOHUX
[IOBEPXHEBO-aKTUBHUX PEUYOBHH € BUKOPUCTAHHS SIK CyOCTpaTiB NpoMucyIoBux Binxonis [8-10]. le onHieio
IIpo6JIEMOIO TEXHOJIOTH oiep>kaHHs MiKpoOHUX ITAP € MOXKJIMBICTh 3MiHEHHSI iX BIaCTUBOCTEH 3aJI€XHO Bif] yMOB
KyJIbTUBYBAHHS TPOJYLIEHTA, OCKiJIbKM BOHU € BTOPMHHMMU META00JIiTAMU i CUHTE3YIOTbCS Y BUIJISIIi KOMILJIEKCY
NoAi6HMX CII0IyK. KpiM TOro, HasiBHICTh Y CKJIa/i IPOMUCIIOBUX BiIXOTiB TOKCUYHUX JOMIIIOK TAKOXK MOXKe
BIIJINBATH Ha XiMIYHUM CKJIafl, @ OTKE 1 HA BJIACTUBOCTI CUHTE30BaHUX [I0BEPXHEBO-aKTUBHUX PEYOBYH.
JuceprauiiiHa po60Ta pUCBAIYEHa BCTAHOBJIEHHIO YMOB KyJIbTUBYBaHHS Rhodococcus erythropolis IMB Ac-5017 Ha
pi3HUX ByIJIelieBUX CyOCTpaTax, o 3a0e31e4yloTh CUHTE3 I0BEPXHEBO-aKTUBHUX PEYOBUH 3 BUCOKOIO
aHTHMMIKPOOHOIO Ta aHTUAAT€3UBHOIO aKTUBHICTIO (Y TOMY YMCJIi, 1 3IaTHICTIO [0 pyMHYBaHHS 6i0IJTiBOK), 2 TAKOX
BHCOKOIO €(PEKTUBHICTIO AeCTPYKLii HAaQpTOBUX 3a0pyAHEHD. Y NUCEPTaLiliHilil poO60OTi BCTAaHOBIEHO MOXJINBICTh
3aMiHM TpaguLifHMAX CyOCTPaTiB HA BiANIpallbOBaHy COHSLIHMKOBY OJIiIO Ta BilXOAY BUPOOHULITBA 610013€EIII0, 110
Ilae 3MOTY He TiIbKM YTUJIi3yBaT TOKCUYHI TPOMUCIIOBI Bilxoau i 31emeBnuTy npouec 6iocunresy [1AP R.
erythropolis IMB Ac-5017, a # oTpuMaTy LiJIbOBUI1 IPOAYKT 3 BUCOKOIO 6i0JIOTiYHOI0 aKTUBHICTIO. BCcTaHOBIIEHO, 1110
[TAP, cunTesoBasi R. erythropolis IMB Ac-5017 Ha ycix cybcTpartax (€TaHOJI, OUUIIEHUH TIILEePUH, BiiXoau
BUPOOHUILITBA 6iopu3esto, padiHOBaHA Ta BiApalbOBaHa COHSIIHMKOBA 0J1isl Pi3HOI SIKOCTI) XapaKTepUu3yBaInucs
BHCOKOIO aHTUMIKPOOHOIO aKTUBHICTIO 1010 6aKkTepill i ApixkmkiB pony Candida (MiHiMamnbHi iHri6Gy0ui
KOHLeHTpauii Bif 2 1o 500 MKr /M), 30aTHICTIO Y HEBUCOKUX KOHLEHTpaLisiX (3-9 MKr/MJ1) 3HUXKYBaTU Ha 25-60 %
aJresilo TECT-KyJbTYp Ha abiOTMYHUX [1IOBEPXHSIX, & TAKOX 33 KOHLeHTpauii 12-30 MKr/m pyiinysatu Ha 20-80 %
6akTepianbHi 6ion1iBKU. BcTaHOBIEHO, 0 akTBaTOopoM HAJID+-3a1e5xHoi riyTamaTaeriporeHasu (KJo4oBUil
depMeHT 6ioCHuHTe3y I0BepXHEeBO-aKTMBHUX aMiHOJiNifiB y R. erythropolis IMB Ac-5017) € kaTioHu Kabliio.
Honartkose BHeceHHs CaCl2 (0,1 /1) y cepeoBulle KyabTUBYBaHHA mWTamy IMB Ac-5017 cynnpoBoKyBanocs
ninpumeHHsm HAJIO+-3anexHoi riyTaMatieriporeHa3Hoi akTUBHOCTI y 7iBa pa3u i cuHte3om [TAP, MiHimasbHi
iHribyroui KOHLeHTpalii SIKUX OO0 TeCT-KyAbTyp O6ysu B 1,2-5 pa3 HUXKUKUMY, X afiresis Ha abioTUYHUX MaTepiajax,
06pobaeHux Takumu I1AP, Ha 12-50 % HWKYOI0, a CTYMiHb PyHHYBaHHs 6i0IIiBOK B cepegHboMy Ha 9-10 % Buiioio
IIOPIBHSIHO 3 [I0Ka3HMKAaMM, BCTaHOBJIeHnMHU 17151 [TAP, onepkanux Ha 6a3oBoMy cepeposulli 6e3 Ca2+. BHeceHH
0,1 MM Cu2+ (aKTUBaTOp JIKAHTiAPOKCUIIA3U — MEePIIOro GepMeHTY KaTabosli3My H-ajKaHiB) B €eKCIIOHEHLiMHIN ¢a3i
pocty R. erythropolis IMB Ac-5017 Ha HeByrI€eBOJHEBUX CyOCTpaTax (€TaHOJ, TeKcaleKaH, BilipalboBaHa
COHSIIIHMKOBA OJIis1) CYIIPOBOKYBaocsl yTBOPeHHSM ITAP, 32 HassBHOCTI SIKMX CTYIiHb PO3KJIaJlaHHs HapTU
nigBuUILyBaBcs Ha 8-13 % MOPIBHSIHO 3 BUKOPUCTAaHHSM Npenaparis [IAP, CMHTe30BaHUX y cepefoBUlli 6€3 KaTiOHIB
migi. Ctyniap gectpykuii yepes 17-20 ni6 komiyiekcHUX 3 Baxkkumu metanamu (0,1 M Cu2+, 0,01 M Cd2+1 0,01 MM
Pb2+) naproBux 3a6pyaHeHs y Bogi (2,6 r/n) i rpyHTi (20,0 r/Kr) 3a HasIBHOCTI 5 % KyJbTyPaJIbHOI PilMHU IIiCIst
BupoiyBaHHs R. erythropolis IMB Ac-5017 Ha eTaHoJIi, reKcafieKaHi i BianpanposaHii osii 3 mo6asneHHsM 0,1 M
Cu2+ gocsaras 70-99 %. Ha BinmMiHy Bif BilOMUX Y CBITi I0BEPXHEBO-aKTUBHUX PEYOBMH CUHTE30BaHUX
akTuHoOGakTepisimu poay Rhodococcus, ITAP mramy IMB Ac-5017 € npenapaTamu MyabTU(QYHKIiOHAIBHOTO
IIPU3HAYEHHS], OCKIJIbKY KPiM BUCOKOi €(peKTUBHOCTI AeCTPYKLii HaQTOBUX 3a6PyAHEHD, y TOMY UMCJIi
KOMIIJIEKCHUX 3 BAKKUMU MeTanamu, [1AP xapakTepusyloTbCsl BUCOKOIO aHTUMIKPOOHOIO Ta aHTUAAT€3UBHOIO
aKTUBHICTIO, Y TOMY YMCJIi 1 3TATHICTIO 10 fecTpyKuii 6ionmiBok. Kitovosi cioBa: Rhodococcus erythropolis IMB

Ac-5017, noBepxHEBO-aKTUBHi pe4YOBMHY, IPOMUCJIOBI BilX04 U, 6i0J10TiYHA aKTUBHICTh, JECTPYKLisl KCEHOOIOTUKIB.

2. Biodegradable and non-toxic microbial surfactants have potential application in different industry areas and
environment protection due to emulsifying properties, antimicrobial and antiadhesive activity. However, currently
the industrial production of surfactants of microbial origin is limited to a small number of manufacturers, although
the production of synthetic surfactants in the world exceeds 20 million tons / year. This situation is due to low
efficiency of microbial technologies to produce surfactants, one of the reasons for which is the high cost of the
biosynthesis process, as well as the low concentration of synthesized surfactants. One of the approaches to
reducing the cost of microbial surfactants is the use of industrial waste as substrates [8-10]. Another problem of
technologies for obtaining microbial surfactants is the possibility of changing their properties depending on the
conditions of cultivation of the producer; because they are secondary metabolites and are synthesized as a
complex of such compounds. Presence of toxic impurities in industrial waste can also affect the chemical



composition and, consequently, the properties of the synthesized surfactants. The dissertation is devoted to the
establishment of conditions for cultivation of Rhodococcus erythropolis IMV Ac-5017 on various carbon substrates.
These substrates provide the synthesis of surfactants with high antimicrobial and antiadhesive activity (including
the ability to destroy biofilms), as well as high efficiency of oil waste destruction. The dissertation establishes the
possibility of replacing traditional substrates with sunflower oil and biodiesel production waste. This allows to
dispose of toxic industrial waste and reduce the cost of biosynthesis of surfactants R. erythropolis IMV Ac-5017, as
well as to obtain the target product with high biological activity. It was found that surfactants synthesized by R.
erythropolis IMV Ac-5017 on all substrates (ethanol, purified glycerol, biodiesel waste, refined and spent sunflower
oil of various qualities) demonstrated high antimicrobial activity against bacteria and yeasts of the genus Candida
(minimal inhibiting concentrations 2 - 500 ug / ml). Also they shown the ability (at concentrations 3-9 pg/ml) to
reduce the adhesion of test cultures on abiotic surfaces by 25-60%, as well as to destroy bacterial biofilms by 20-
80% (at concentrations of 12-30 pg/ml). Calcium cations were found to be the activators of NADP + -dependent
glutamate dehydrogenase (key enzyme of biosynthesis of surface-active aminolipids in R. erythropolis IMV Ac-
5017). Additional introduction of CaCl2 (0.1 g/1) into the culture medium of the IMV strain Ac-5017 was
accompanied by two fold increase in NADP+ -dependent glutamate dehydrogenase activity and the synthesis of
surfactants with the following characteristics: * minimum inhibitory concentrations 1.2-5 times lower as compared
to the test cultures * adhesion to abiotic materials treated with such surfactants is 12-50% lower,  the degree of
destruction of biofilms is on average 9-10% higher compared to those established for surfactants obtained on a
basic medium without Ca2+ . The addition of 0.1 mM Cu2+ (activator of alkane hydroxylase - the first enzyme of
catabolism of n-alkanes) during the exponential phase of growth of R. erythropolis IMV Ac-5017 on non-
hydrocarbon substrates (ethanol, hexadecane, spent sunflower oil) was accompanied by the formation of
surfactants. These surfactants increased oil degradation by 8-13% as compared to the use of surfactants
synthesized in a medium without copper cations. The degree of destruction of complex oil pollution reached 70-
99% after 17-20 days. The complexes contained heavy metals (0.IM Cu2+, 0.01M Cd2+ and 0.0lmM Pb2+) and their
concentration was 2.6 g/1 in water and 20.0 g/kg in soil. The measurement was taken in the presence of 5%
culture fluid after growing R. erythropolis IMV Ac-5017 on ethanol, hexadecane and waste oil with the addition of
0.IM Cu2+. Unlike the world-famous surfactants synthesized by actinobacteria of the genus Rhodococcus,
surfactants of the IMV strain AC-5017 are multifunctional. In addition to high efficiency of destruction of oil
pollution (including those with heavy metals), these surfactants are characterized by high antimicrobial and
antimicrobial activity (e.g ability to destroy biofilms). Key words: Rhodococcus erythropolis IMV Ac-5017,
surfactants, industrial waste, biological activity, destruction of xenobiotics.
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