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Introduction. Nowadays, the most serious problem is the constantly growing number of
bacteria resistant to commonly used antibiotics, including drugs of last resort (vancomycin). The
microbes involved tend to be more difficult to eradicate due to high prevalence of antibiotic
resistance. The newest anti-adhesive agents may be microbial surfactants, the number of studies on
the practical application of which, due to their antimicrobial and anti-adhesive properties, is
increasing today. Beside this, in recent years, researchers have increasingly used co-cultivation of
microorganisms, one of which is a producer of a certain metabolite and the other an inductor, to
regulate the biological activity of microbial synthesis products. Such co-cultivation is accompanied
by an increase in either the concentration of the synthesized target products or their antimicrobial
activity. Taking into consideration the results of our previous studies, where we managed to
increase the antimicrobial activity of surfactants by adding the competitive bacteria Bacillus subtilis
BT-2 to the culture medium of the surfactant producer Acinetobacter calcoaceticus IMV B-7241,
we assumed that it is possible to increase the antiadhesive activity of microbial surfactants when the
producer is cultivated in the presence of biological inductors.

Aim. To investigate the antiadhesive activity of surfactants synthesized by Acinetobacter
calcoaceticus IMV B-7241 in the presence of Bacillus subtilis BT-2 cells as biological inductors.

Materials and methods. A. calcoaceticus IMV B-7241 was grown in liquid mineral medium
with a concentration of purified glycerol (3%, w/v) as a source of carbon and energy. B. subtilis BT-
2 in the form of a suspension of live and inactivated cells, as well as the supernatant after
cultivation of the BT-2 strain, was used as a biological inductor, which was added to the A.
calcoaceticus IMV B-7241 growth medium at the beginning of the cultivation process. The number
of adherent cells (adhesion) was determined by the spectrophotometric method as the ratio of the
optical density of the suspension obtained from surfactant-treated materials (steel, linoleum) to the
optical density of control samples (without surfactant treatment) and expressed as a percentage.

The results. It was found that the introduction of all types of inductors (live, inactivated
cells, supernatant) into the medium with purified glycerol was accompanied by the synthesis of
surfactants, after treatment with solutions of which (96 pug/ml) the adhesion of B. subtilis BT-2, P.
vulgaris PA-12, E. cloaceae C-8, S. aureus BMS-1 on steel was significantly lower than on surfaces
treated with surfactant solutions of similar concentration synthesized without inductors.The results
showed that the supernatant after cultivation of B. subtilis BT-2 was a less effective inductor than
live or inactivated cells of the BT-2 strain.
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Similar trends were also found during the study of the adhesion of bacterial test cultures on
linoleum plates after treatment with surfactant solutions synthesized by A. calcoaceticus IMV B-
7241 under different culture conditions. Therefore, the antiadhesive activity of surfactants obtained
on purified glycerol in the presence of all types of inductors was higher, the level of adhesion was
in the 20-70 % range, while in the case of surfactants obtained in the medium without inductors, it
was 62-90 %. Also, the effect of using the supernatant as an inductor was lower compared to the
introduction of live and inactivated B. subtilis BT-2 cells into the culture medium with purified
glycerol.

Conclusions. The ability to increase the antiadhesive activity of surfactants of A.
calcoaceticus IMV B-7241 by adding to the culture medium with purified glycerol competitive
bacteria B. subtilis BT-2 in the form of live, inactivated cells or supernatant was established.
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@depMeHTAaTHBHI MPOLECH — OCHOBA TaKMX BUPOOHUITB, SIK MHMBOBApiHHS, BUHOPOOCTBO,
XJ1i0OMeKapchKe, MOJIOYHE Ta M’sSICHE BUPOOHUITBO. Ta okpeme Miciie y CBITi 3aiiMa€e OJIi€XUPOBE
BUpoOHULTBO. IIl060 BHKOpHUCTOBYBaTH B)XXE€ BHHAWJEHI TEXHOJOIil XapyoBOI'O BHPOOHUIITBA,
HEOOXiTHO aJamnTyBaTH iX B IO cdepy, 00 MmpolecH B XUpax Ta B OJNIHHIN CHPOBUHI JEHIO
BIJIPI3HAIOTHCS BiJ MPOLECIB, IO MEPETIKAIOTh B BOJHOMY CEPENOBHINI SK, HANPUKIAMA, M Yac
BUPOOHMIITBA TPOAYKTIB OpoiiHHSA. ToMy aKTyaJbHICTP TEMH TOJSIra€ y TMOUIYKIB IUTIXIiB
CIIPOIIEHHS MPOBEJICHHs Ol0KaTai3y B FeTEPOreHHUX CHCTEMax Ta PO3JAUIeHHS (a3 Ha KiHIIEBHX
cTaniax TexHouyorii. OnHa 3 OCHOBHUX 3aJady, 110 MOXe OyTH BHpIIIEHAa TaKuUM MIIIXOM, —
Mojudikamis kupiB. DepMeHTaTHBHI MpouecH miAg 4Yac Moau(ikamii >KHUPIB  JO3BOJISIOTH
ONTHUMI3YBaTH 0Oarato MpoleciB Ta OTPUMATH MOKPAIIEHHI MPOIYKTH, Majo TOTO — 1€ PO3LIUPUTH
cdepy BUKOpUCTaHHS (EpMEHTIB Ta (PEepMEHTHUX MpenapaTiB, MOTEHIIIHO 3’ IBUTbCS MOXKIIUBICTD
YIO0CKOHAJICHHSI BUPOOHUIITB HOBHX MPOJIYKTIB, TAKUX SIK 0Jieorei, 6iomayuso oo [1].

Metoro AOCHIPKEHHS € aHalli3 HasBHUX HAyKOBO-NATEHTHUX JDKEpeN 100 CIOoco0iB
BUKOPHUCTaHHS (PEPMEHTHUX IMpenapariB B OJIIEKUPOBOMY BUPOOHHUITBI, iXHIM BIUIMB Ha YMOBU
MPOBE/IEHHS TEXHOJIOTTYHOIO MPOLIECY Ta SIKICTh KIHIIEBOTO MPOIYKTY.

VY pesynbTari IpOBEIEHOTO AHAIITUYHOTO JOCIIKEHHS] BU3HAYEHO, 110 (pepMEHTaTUBHUMN
TiIpoIi3 KUPIB MPOBOJAUTHCA 3a AONOMOroro Jjinas. Ilpu BUKOpHcTaHHI (PEpMEHTHHUX IpenapariB
JUOOJITUYHOI 1 Mpolec TiApoi3y TPUALMIITIIEPHUHIB € OUIbII €HEepreTUYHO BUTIAHMM, HDK 3a
YMOBHU TEpMIYHOI 0OpOOKHM, IpU LIbOMY amapaTypHe O()OPMIJIEHHS € JOCUTh HMPOCTUM Ta MOXKE
BUKOPHCTOBYBATHCS TaKOXX B HEBEITMKUX BHPOOHUITBaX. DepMeHTAaTHBHUH T1IPOIi3 Mae mepeBaru
nepes XiMIYHUM y TOMY 4YHCIi yepe3 Te, 10 He Hece HEraTMBHOIO BIUIMBY Ha EKOJOTIYHI
MOKAa3HUKM HAaBKOJHMIIHBOTO CEpeIOBHINA 1 He ToTpedye IOJaTKOBHX 3aTpaT Ha TepepoOKy
BiaxoiB [2]. Ha nanuii yac Baromoro nepeBarol0 eH3MMHHUX TEXHOJIOTIH € Te, 1110 3 BUKOPUCTAHHSAM
Jina3 MOYKHa OTPUMATH 3 )KHUPY Oi0JIOTIYHO aKTHBHI KUPHI KHCIIOTH (30KpeMa TOoJiHeHaCHYeHi ®-3
KHUCJIOTH), SIKI HajJajdl BUKOPHCTOBYIOTHCS B MEIUIMHI JUIs MPOQITaKTUKH Ta JIIKYBaHHS Py
3aXBOpIOBaHb [3].

[TpoBeneHO TakKOX JOCHIIDKEHHS IMPOLECIB TiAPOJi3y OJill Ta XHUpPIB POZYMHHUMHU Ta
IMMOO1T1I30BaHUMHU MIKPOOHMMH Jlina3amMu. BUKopucTOBYyBad 1711 LIbOTO HecneuudiuHi Jinasu 3
A. niger Ta C. rugosa st Tiipojii3y OJUBKOBOI'O, KOKOCOBOTO Ta TBAPHHHOTO JKUPY B CHCTEMI, JIe
oyno 67-72 % Bomu, 3a pH 5. BusnaueHo, mo (GpepMeHT MOBHICTIO MTEPETBOPIOE TPUTIIIEPUANA Ha
TJIIEPUH Ta JKUPHI KUCIOTH, Ha MIBUJKICTh peakilii He BIUIMBAE TemiepaTypa B Mexax 26—46 °C.
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