Axmyanvui numanns 6iomexnonozii, ekonoeii ma npupoooxopucmyseanns, 2023.

2. Menpanuenko T.I. Jlo muTaHHS BU3HAYEHHS CUHTETHYHMX OapBHHUKIB B XapuyOBHUX
npoaykrax / T.I. Mensuuuenko // CoBpemeHHbIe mpoOneMbl Tokcukosnoruu, 2000. — NeS5. —
C. 33-36.

3. MMaBnonpka JI. @. OcHoBu (i3ziomorii, ririeHn XapuyBaHHA Ta HpoOJIeMHu Oe3MeKu
XapuyoBUX MpOAYKTiB: HaB4. mocioH. / JI. @. IlaBmompka, H. B. Jlymenko. — Cymu: BT/]
«YHiBepcuteT. KH.», 2007. — 441 c.

4. Cmomsap, B.I. (2019). CyvacuHi mpoOiieMr BUKOPHUCTaHHS XapyoBUX J00aBoK. Kwuig:
IactuTyTi exonorii 1 Tokcukomorii im. JI.I. Mensens. c. 220-226.

BIOTEXHOJIOTTYHI ITPOLOECH, 1O ITPOXOJATH Y KOHCEPBAX
IMIOPE ®PYKTOBE 111 YAC BUPOBHULITBA TA 35EPII'AHHSA

H.O. Odinenko, H.B. T'HiTiit

BH3 Ykooncninku «IlonraBcbkuii yHIBEpCUTET €KOHOMIKH 1 TOPTIiBII»
n.ofilenko@gmail.com

@pyKTOBE MIOpE € BAXKJIMBUM IPOAYKTOM JJsl AUTAYOrO XapuyBaHHs, sKe 3abe3nedye
OpraHi3M BiTaMiHaMH, Makpo- 1 MiKpoeJleMeHTaMH, MoJieHOTaMu Ta IHIIUMH Oi0JIOTIYHO
aKTUBHUMU CIOJTyKaMH, HEOOX1THUMH ISl )KUTTENISIBbHOCTI JroaunH [ 1].

TexHomorist ogepxaHHsT GPYKTOBHX MIOPE 3aJEKUTh BiJ 010XIMIYHOTO CKIIaJy CHUPOBHHU i
0axkaHol1 SKOCTI KIHLIEBOTO MPOAYKTY. OJepXKyIOTh MIOpE 32 TAKUMHM TEXHOJIOTIYHMMH €TarlaMu:
nonapiOHeHHs (PYKTIB Ta HarpiBaHHsA, (EpMEHTaTHBHE OOpPOOJICHHA Me3rH, (hepMeHTaTHBHE
00pOOJIEHHS Ta OCBITIIEHHS MIOPE 3a JOTMOMOTOI0 (IIOKYJISHTIB TOIIO [4].

biomexnonociuni memoou 8 odepoicanni ¢pykmosux nwope. s 30epexeHHsT 010J0TIIHO
aKTUBHMX PEYOBUH POCIMHHOI CHUPOBMHM Yy BHUPOOHULTBI IIOpE, IOM’SKIIEHHS PEXHUMIB i
nepepoOJIeHHs] MpU MaKCUMAJIbHOMY TEXHOJOrIYHOMY €(eKTI BHKOPUCTOBYIOTH METOJU
610TeXHOJIOT11, 30KpeMa 3aCTOCyBaHHs (pepMeHTHUX npenapartis (PII).

Y  BuUpoOHHITBI (QPYKTOBUX IMIOpEe BUKOPHUCTOBYIOTh Matepytoui PII. Mauepyroui
IpernapaTy MICTATh B OCHOBHOMY ()€pMEHTH, K1 T1pOJIi3yIOTh IPOTONEKTHH, a TAKOXK IeJoa3H 1
reMilentoasy. IXHs cHibHA Jis 3a0e3neduye pyHHyBaHHS KIITHHHMX KOMILIEKCIB i TOHKE
NoJpiOHEHHS. POCIMHHOI TKAaHWHU, YOTO BAXXKO JOCATTH MEXaHIYHUM HUIIXOM. BuHBiUIbHEHHs
MEeKTUHY 3 BUCOKHMM CTyIlleHeM eTepuikamii nomiMepusauii Jae 3MOry OTPUMATH TOMOIE€HHE,
B’A3KE IMIOpE.

BuBueHHS CTPYKTYpHHX IOJIiCaxapuJiiB POCIMHHOI KJIITHHH CHpPUATIO cTBOpeHHI0 DI
HOBOT'O TIOKOJIIHHS 3 ONTUMAJIbHUM MO€JHAHHAM (epMEeHTIB cripsimoBaHoi ii. Lle gano MoxknuBicTh
HE TUIbKM 3HA4YHO 30UIBIIMTH BUXIJ MIOpE,a ¥ MOJINIIUTU MOKAa3HWKH MOro Xap4yoBOi LIHHOCTI,
CKOPOTUTH TPHUBAJICTh (pepMeHTaTUBHOrO 00pobieHHs. CTBOpEHO BHUCOKOE(EKTHBHI Mpemnapari,
MpU3HAYEH1 /U1t 00OpOOJICHHS PI3HUX TPYIl CHPOBUHU: HACIHHEBUX, KICTOUKOBUX TUIOAIB, STif [2].

@depMeHTH BiIrpalOTh MO3UTUBHY POJb y PI3HHUX Mpoliecax, 10 BiOYBalOThCSA B IJIOJAX,
30Kpema npH iX fo3piBaHHl. OHAK €HJA0reHHI (EPMEHTH MOXKYTh MOTIPIIYBaTH SKICTh TUIOAIB IIPU
ix 30epiranHi Ta nepepoOsieHH1, CIPUYMHATH iX IICYBaHHS, pyHHYBaTH BiITaMiHM Ta iHIII 61070T14HO
aKTUBHI PEUOBUHHU.

Tak, Jdedki OKUCHIOBaJbHI  (epMeHTH (ackopOiHOKcHAa3a, MOMi(eHOIOKCH1a3a,
MEePOKCHa3a Ta 1H.) BHCTYIAIOTh SIK AHTUBITAMIHU 711 aCKOPOIHOBOI KHMCIIOTH, OCOOJIMBO TpH
nopiOHeHHI mioiB. PepMeHT MoTiQeHoNoKCHAa3a Jlie Ha MOoMi(eHOIN 1 TUPO3UH, B Pe3yibTati
YOro yTBOPIOIOTHCS TEMHO3a0apBiIeHI CIIOIYKH 1 IPOAYKTH Ha0YBalOTh TEMHOTO 3a0apBIICHHS.

KaraniTuuHy akTUBHICTH (DEPMEHTIB, sIKa MPU3BOJIUTH JI0 MOTIPIIEHHS SKOCTI MPOAYKTIB,
MPUTHIYYIOTh, BUKOPUCTOBYIOUH Pi3HI TEXHOJOTI4YHI mpuifoMu (HarpiBaHHd, 3MiHa pH T1a in.). [Ipu
BHCOKHX TeMIlepaTypax cTepuiizanii HeoOXiJHO BU3HAUYUTH HE TIJIbKU CTEPHIIBHICTD NMPOJYKTY, a i
CTyMmiHb 1HaKTHBAIlli (PEpMEHTIB, 30KpeMa TMEPOKCHAa3Uu. Y TEXHOJOTIIX MepepoOJICHHS TUIOMIB
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(dbepMeHTH BHKOPHUCTOBYIOTh JIJII OJCpP)KaHHA COKiB, HEKTapiB, MOPCIB, CHpOIIB, TIpH
KOHCEpPBYBaHHI, JJIS1 €KCTpPaKLii MEKTUHY, apOMaTHYHUX, 3a0apBICHHUX 1 O10JIOTIYHO AKTUBHHUX
PEUOBUH.

Ooepoicannsi ppykmosozo niope. OTpUMaHHS MIOPE 31 CBIXKOI CHPOBUHH TPYHTYETHCS Ha
Marieparlii poCJIMHHUX TKaHWH 32 PaXyHOK JIii €HJOMOJIralakTypoHa3u Ta/abo eHI0NeKTaT/Iia3u Ha
NEKTUHOBI PEYOBMHH MUKKIITUHHMX TKaHUH. CTyIiHB PpO3ILEIUICHHS CTPYKTYPHHX €JIEMEHTIB
CUPOBUHHU OOMEXKYETbCS HEOOXIMHICTIO 30C€peKEHHS IIJIMX KIITHH 1 BHCOKOI  B’S3KOCTI
CepeloBHINA SK YMOBH CTaOUIBHOCTI CHCTEMH, IO HE PO3IMIAPOBYETHCS. 30€peKEeHHS LIIOCTI
KIIITUH JIOCSATAaI0Th OOMEKEHHSIM ENI0JI03HOT aKTUBHOCTI B CUCTEMI.

Po3mienyenns neKTHHOBUX PEYOBUH €HIO(PEPMEHTaMU MPU3BOAMUTH 10 3HIKEHHS B’ SI3KOCTI
cepenoBuia. Y CcTaOUIBHIA cHCTEMI MIOpe MOBHUHHI OyTH HasBHI ()parMEHTH TEKTHUHY IE€BHOI
BelmurMHA. OOMEXKEHHS CTYNEHs PpO3LICIJICHHS IEKTHHY JOCATAal0Th 32 PaxXyHOK 3HUIKCHHS
aKTUBHOCTI NEKTUHECTepa3u Yy (EpMEHTHUX Ipernaparax, OCKUIbKH IEeKTHHPO3LISIUIIOBAIbHI
eHI0(epPMEHTH JII0Th IEPEBAKHO HA HU3bKOCTEPU(PIKOBAHUIN MTEKTHH.

CrabibHICTP MIOPE MOXE OyTH JOCATHYyTa JIMIIE B TOMY BHIIQJIKYy, SIKIIO
BUKOPUCTOBYBaHM (pepMEHTHUII mpenapar He TUIBKH MEePEeTBOPUTH HEPOZYMHHUI MPOTONEKTHH Ha
PO3UMHHUN TEKTHH, a ¥ MaTUMe 3JIaTHICTh [0 TiApoNi3y OIYHUX JAHIIOKKIB MEKTUHY
(cKIIamatoThCsl 3 TEMINENoI03 ad0 HEUTPaJbHHUX IYKPiB, OCOOIMBO apabaHy 1 rajakTaHy), SKi €
JOMIIIIKaMH, 1110 HETaTUBHO BIUIMBAIOTh HA CTAOLIBHICTh CyCIEH3ii B MIOpe.

Bubip ¢epmeHTHHX mpemapariB BH3HAYAEThCS BHIOM CHpPOBUHU. CHpOBUHY, sKa
PO3M’SIKITYETHCS. TIPU 103piBaHHI (101yKa, TpyIli, MEPCUKHU, CIMBU, aOpPUKOCH, TOJYHHUIIIO Ta iH.),
MOKHa MarepyBaTu 0e3 ¢epMeHTallii, 3aCTOCOBYHOYM KOMOIHOBAaHO MEXaHIYHUW 1 TEepMIYHUN
BILJIUB.

[TpemapaTu, siKi 3aCTOCOBYIOTH JiJIsi OTPHUMAHHS IIOpPE, HE TMOBUHHI MICTHTH aKTHBHUX
OKHMCHUX (epMeHTIB (IepoKcuaa3, O-Iu(PEHOJOKCHUIA3H), [isl SKUX CHPHYUHIOE OKHCHE
MOTEMHIHHS POCIMHHOI CHPOBHHH, 3MiHY KOJBOpPY 1 CMaky mope. 3 METO 3amoOiraHHs
OKHCHIOBAJIBHUM peakIisiM (pepMEHTaTHBHUN TiApoJIi3 TPOBOIATH B aTMocdepi, IO MICTUTh
ounbie Hixk 90% ByraekucnoTu [3].

Toninwennsa opeanonrenmuunux eracmugocmeti hpykmoesux niope. Ilpu o0poOiieHH] MII0/1B
(dbepMeHTaMu criocTepiraloTbes HebakaHl 3MIHU KOJIbOPY 1 cMaky mtope. Oco0nMBO HECTPUATINBA
Jisl OKUCHIOBAIbHUX (pepMEHTIB, 1110 MicTaTbes y PII, Tak 1 B cupoBuHi. Tomy nepen o6poOiaeHHIM
(dbepMeHTaMU PEKOMEHIye€TbCs OJIaHIIyBaTH CJIMBHU, YOPHI COPTH BUHOIPaxy Ta IHUI IUIOJH.
Sl0nyka, aiBy 1 Oinmuil BHHOrpajg OOpOONAIOTH XIMIYHMMHU peareHTamM, sKi He 3aBa)kaloTh
TIIPOJIITUYHUM TporiecaM. YacTile 3acTOCOBYIOTh BYIVIEKUCIHMM Ta3, COpOIHOBY KHCIOTY,
OeH30HAaT HaTpilo, aCKOPOIHOBY KUCIIOTY Ta iH.

[lepen repmerm3aniicro 0aHOK 13 TMIOpe Yy HUX JOJAIOTh TJIIOKO300KCHAa3y 1 Karajasy.
['0K0300KCHAa3a OKUCHIOE TIIIOKO3Y JI0 TIFOKOHOBOI KHUCJIOTH 3 BUAUICHHSM MEPOKCUAY BOJHIO,
SIKAUW TI1JT JTI€10 KaTaja3u pO3KIaIa€Thes Ha BOAY 1 KUCEHb. [Ipu IbOMy BUAUIAETHCS MEHIIIE KUCHIO,
HDK OyJl0o BHUTpPayeHO HAa OKHCHEHHS TIJIIOKO3U. TakuM CIOcOOOM JOCSTalTh MOCTYIOBOIO
3HIKEHHS BMICTY KHCHIO, 3a1100iraroun HeOa)kaHuM OKMCHHUM 3MiHaM [5].

OT1xe, BUKOpUCTaHHS (EPMEHTIB MiJ 4ac BUPOOHUITBA AUTAYUX (PPYKTOBUX KOHCEPBIB
THUITY MIOPE MOJIIIIY€E HE JIMIIEe OPraHOJeNTHYHI 1 (P13UKO-XIMIYHI TOKa3HUKHU SKOCTI, a i MOKpaIye
X 30epe’KeHICTb.
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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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