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KOJIOITHI XAPAKTEPUCTUKU BOAHUX CUCTEM PAMHOJIIIAHOTO BIOKOMILIEKCY
HITAMY PSEUDOMONAS SP. PS-17 3 TWEEN-80 TA IX IIEPCIIEKTUBU
JJIAA BIOTEXHOJIOI'TI

Background. Efficiency of mixed systems of biogenic and synthetic surfactants, based on their colloidal chemical proper-
ties, in environmentally safe technologies.

Objective. The aim of the paper is the study of the aqueous systems’ colloidal characteristics of the rhamnolipid bio-
complex with Tween-80 nonionic surfactant, as well as the study of the obtained mixtures’ action for the emulsion
stabilization and for plant growth stimulation.

Methods. The surface tension of RBC, Tween-80, and their mixture solutions was measured by the Du-Nui method
(with a platinum ring). The dependence of the surface tension on the surfactant concentration was determined for
mixtures with RBC content, %: 0.0; 11.1; 25.0; 42.9; 66.7; 100. The emulsifying activity of the surfactant mixtures was
determined on the emulsification index (£E,,). The surfactant influence on plants was assessed by their morphometric
parameters after presowing seed treatment.

Results. It was found that the obtained mixture behavior, regardless of the surfactant concentration, deviates from the
ideal mixture — the deviation is negative, which indicates the predominance of RBC in the surface layer. The shapes
of the surface tension curves for different surfactant ratios indicate synergistic effects before and after micelle formation.
The optimum ratio in the RBC-Tween-80 system for sunflower growth and sunflower oil emulsification is 2:1.
Conclusions. The peculiarities of colloid-chemical characteristics of RBC and Tween-80 systems are determined, the
prospects of their use for increasing efficiency of emulsification and sunflower growth stimulation are determined.

Keywords: surface activity; rhamnolipid biocomplex; Tween-80; surfactant systems; emulsification; plant growth stimu-

lation.
Beryn

JlocmimkeHHST KOJOITHO-XIMIiYHMX BJIACTUBOC-
T CyMillleli CUHTETUYHUX ITOBEPXHEBO-aKTUBHUX
peuyoBuH (ITAP), cuHepriamy i aHTaroHismy ix mii
€ OJIHUM i3 aKTyaJlbHUX HamnpsMiB (i3UUHOI XiMil.
ITepeBaxkxHa YacTMHA 1MX AOCTIIKEHb CTOCYIOThHCS
00’€MHUMX BJIaCTUBOCTEU OiHAPHMX PO3UMHIB, a Ta-
KOX IMOBEPXHEBUX BJACTUBOCTEN MeXi BOTA—IMOBIT-
pst [1-3]. st 6aratbox cymilleil BU3HaUEHO TTOBEPX-
HEBI HATATY PO3YMHIB Ta KPUTUYHI KOHLIEHTpALIii Mi-
uenoyrBopeHHs (KKM), BUsIBIEHO HeMmiHiitHI eheKTr
y 6iHapHMX CyMilllaX, BUBYEHO COJIIO0iIi3allil0, 3MiHA
(hisMKO-XiMiUHMX BIACTUBOCTEH 3aJIeKHO BiJ KOH-
LIEHTpAallii KOMIIOHEHTIB Ta JTOCUTh IIOBHO PO3p00-
JIEHO TepMOAMHAMIUYHY TEOpPil0 PO3UYMHIB CyMilllei
ITAP i yrBOpeHHs 3MilllaHUX Miliea y po3urHax. [1po-
T€ Ha CHOTOAHI IMPIOPUTETHUM € 3aCTOCYBaHHS 0io-
reHHux ITAP, gKi € MaJIOTOKCMYHMMM Ta Oiogerpa-
Ja0eJIbHUMU, ¥ PI3HUMX MUNHUX, MIHOTBIPHUX KOM-
no3uuisx [4]. ¥ Takux KOMMO3ULIiSIX BUKOPUCTOBY-
oTb i cuntetnyHi [TAP [5, 6], ToMy BIUIMB CyMi-
1ieit pizHux 3a npupoaoio ITAP Ha KooimHO-XiMiuHi
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BJIACTMBOCTI BOJHUX PO3UYMHIB BUKIMKAE 3HAYHUU
IHTepec SIK 3 TEOPETUYHOIO, TaK i 3 MPAKTUYHOTO MO-
LISy .

Panimie Oyn0 BMBYEHO TOBEPXHEBY aKTHMB-
HIiCTb BOAHUX PO3UMHiB paMHoJiniaHux ITAP mtamy
Pseudomonas sp. PS-17 i BcTaHOBJEHO, 1110 BOHU
€ aktuBHilMMU TTAP, HiXX CUHTETUYHI eMyJbraTro-
pu [4, 7]. 3a 3a71eXHICTIO MOBEPXHEBOI aKTUBHOCTI
BOAHMX PO34YMHIB pamHoJiniaHux TTAP Big KoHLEH-
Tpauii, pH Ta onTUYHMX XapaKTepUCTUK BCTAHOB-
JIEHO, 1110 BOHU HayexaTh 10 ITAP 3milaHoro tu-
Iy — aHiOHO-HEiOHOTEHHMX. 3aBOSKW CBOIM BJjac-
TUuBOCTAM 1ii [TAP MOXyThb TakoX OyTM BHUKOpHC-
TaHi K e()eKTUBHI eMyJbratopu. Tak, paHilie OyJio
MoKa3aHo, 10 pamHOJimmigHi ITAP yTBOpIOIOTH CTa-
OiIbHI eMyJbCii 3 Pi3HOMAHITHUMU TiapodoOHUMU
peuoBuHamu [8]. BaxiuBum € po3poOieHHs edek-
TUBHUX 1 €KOJIOTiYHO Oe3MeYHUX eMYJIbIYyBaJIbHUX
KOMMO3ULI 411 hapMallii, KOCMETOJIOTi1, IPOIYKTIiB
XapuyBaHHS, TOMY IOCHiIXXKEHHSI HOBUX CyMillleli Ha
OCHOBI OioreHHuX i cuHTeTMYHUX [TAP Mae Benuke
3HAUEHHS 18 iX YCHIlHOrO MPaKTUYHOIO BITPOBaj-
JKEHHSI.
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BaxnuBoio (yHKIIOHAIBHOIO OCOOJUBICTIO
ITAP (ax OGioreHHUX, TaK i CHUHTETMUHMX) € iX 37aT-
HICTb MIACWIIOBATH [il0 iHIIMX PEYOBUH IIPU CY-
MicHOMY BUKoOpHcTaHHi. I[10 BIaCTUBICTh ILMPOKO
3aCTOCOBYIOTh Y CYYaCHOMY CiJIbCbKOMY rocronap-
CTBi Y CKJIaJli KOMITJIEKCHUX 3aCO0iB 3aXUCTy POCIVH
JUTSL TIOKpAILIEHHST TT03aKOPEHEBOTO KMBJIEHHST POC-
JuH. Tak, BukopuctaHHsi TTAP y komruiekci 3 mec-
tuaamMu Payamanom, Ytamom, @opcatom y 2 pasu
3HUXKYE HOPMU iX BUTpAT i, BiAMOBiAHO, HAaBaHTa-
JKEHHsI Ha POCIMHU BUHOTpamy Ta IpyHT [9]. Llbomy
crpusie 3axucHa obosoHKa i3 Miuen ITAP, sgka 3a-
Oesrevye Kpalli yMOBU sl pocTy pociauH. IToka-
3aHO, 1110 MepearnociBHa 00poOKa HAaCiHHS MOPKBH,
cejiepu, MOy iX 3aMOYYBaHHSIM B OCMOTUYHUX PO3-
ypHax TnomieTraeHrikomo 6000 (ITET), riinepuny i
Kajii ¢ocdary cnpusiia 30iIbIIEHHIO MPOPOCTAHHS
HACiHHS i CXOXOCTi MOPiBHSIHO 3 KOHTpoJieM [10].
I cuntetnuHi ITAP (HaTpiit mioKTiCYIb(hOCYK-
LIMHAT 1 aKiJIEeHITOKCUETUIEH) Y KOMIIO3ULIISIX i3
(yurinuaamu (PP192, nuxinopodeH) y mojJboBUX BU-
MNpoOyBaHHSIX MoKa3alu ePEeKTUBHICTb MPOTU KUIJIU
(Plasmodiophora brassicae) KaryCcTu Ta CIpUSIIN 30iJTb-
meHHIo Bpoxaio [11]. ITpore B KoMepLiitHX ITpena-
parax BUKOPUCTOBYIOTh IlepeBaxkHO CUHTeTU4YHi ITAP,
SKi € WKIIIMBAUMHU IJ1s1 TOBKULII. Ile i o0yMoBiIoe
nepcrekTuBU 3actocyBaHHs 6iolTAP — Bucokoedek-
TUBHUX, 1 B TOW e 4Yac eKOJIOTiYHO Oe3rneyHux. Y
MonepeaHiX HallMX TOCHIIKeHHSIX I10Ka3aHo, 10
MNPOOYKTH OiocmHTe3y OakTepiit Pseudomonas mMaioTh
3HAYHi MEPCIEKTUBH IS BUPOIIYBAHHS 3JIAKOBHUX,
0000BUX Ta oniitHux pociauH [12—14]. IIpote edek-
TUBHICTh MPAKTUYHOTO 3aCTOCYBAHHS 3MilllaHUX CUC-
TeM OioreHHux i cuHTeTnuyHUX ITAP, 1m0 6a3yeTbes
Ha iX KOJIOIZHO-XiMiYHMX XapaKTepUCTUKAX, IIPU pPO3-
pobJieHHi 6i0TeXHOJOTIYHMX MpernapariB AOCTiIKe-
HO HEeIOCTaTHHO.

ITocTanoBka 3amaui

MeTta po6OTM — BUBUEHHSI KOJOIZHUX XapakK-
TEPUCTUK BOTHMX CHCTEM PaMHOJIMIIHOTO OGiOKOM-
miekcy 3 HeioHoreHHoto TTAP Tween-80, a Takox
BUITPOOYBaHHSI OTPMMAHUX CyMillleil ms1 crabinmiza-
il eMYJIbCIHA 1 JJI9 CTAUMYJISIIT POCTY POCMH.

Marepianu i MmeToau

O06’exTaMM AOCHiIXeHb OyJIM HeiOHOreHHU
CUHTEeTUYHUI eMynbrarop Tween-80 ¢ipmu Acros
Organics, Thermo Fisher Scientific Mapku 4.x1.a. Ta
pamHoinigHuii 6iokomiekc (PBK) — mpoaykr cun-
Te3y OakTepianbHOrO 1Tamy Pseudomonas sp. PS-17 (i3
konekuii Bigminenna ®XIT'K In®OB im. JI.M. Jlut-

BuHeHka HAH VYkpaium), 10 ckiagy sIKoro BXOASITh
pamuomininu (80 %) ta nojicaxapumu (20 %).

HocaimkeHHsT TOBEPXHEBOTO HATTy 3MiMCHIO-
Bau 3a MeTofoM a0 Hyi (3 mIaTMHOBUM KiJIbLIEM)
Ha tensiomerpi KRUSS K6 (“KRUSS” GmbH, Hi-
MeyurHa). i BU3HAYeHHS 3aJIeXKHOCTEH TMoBepX-
HEBOr0 HATATy Bill KOHLEHTpaliil (i30TepM MoBepx-
HEBOIo HaTsATYy) rOTyBajlud BOJIHiI PO3YMHU 3 TaKUM
BmicromM PBK y cymimi ITAP (% wmac.): 0,0; 11,1;
25,0; 42,9; 66,7; 100. BuxigHi po3uynHm It JOCHTiI-
keHHs Mictun 1 % mac. cymimni ITAP a6o okpe-
moro ITAP, HacTyrnHi po34MHU TOTYBaJIM METOIOM
MOCTiIOBHUX PO3BeeHb, 3MEHIIYIOUM KOHILIEHTpaLlii
VIBIYi.

EMynbryBajibHy aKTUBHICTb MpernapatiB BU3HA-
yaiyd 3a iHgeKcoM eMynbryBaHHs [16]. Ilepemmo-
ciBHe 0OpOOJIEHHSI HACIHHSI MPOBOAWJIN BidIIOBIIHO
no JICTY 4138—2002 [17]. ExcriepuMeHTalbHi naHi
OITPaIlbOBYBAIM i3 BUKOPHMCTAHHSM 3arajbHOIPHIA-
HSITUX METO/iB OOpOOKM JaHUX Yy XiMiuHili TeXHO-
Jiorii [18].

Pe3yabraTH i ix 00roBopeHns

BcraHoBieHoO, 1110 y BOOIHUX PO3YMHAX CyMillleit
ITAP Tween-80 HaliMeHIIIe BILJIMBAE€ Ha ITOBEPXHEBY
akTtuBHicTh, a PBK — HaiiGinbie (puc. 1, a). Bu-
IJIs1, 3aJ1€5KHOCTEN TTOBEpXHEBOTO HATSITY Bill KOHLIEH-
Tpauiii € TpanuuiiHuM i KojoinHux ITTAP — mi-
JITHKA CTPIMKOTO 3MEHIIIEHHSI TIOBEPXHEBOIO HATSTY
Ta OUIIHKA AOro He3MiHHOTO 3HAYEHHS 32 KOHLEHT-
pariit, 6inpimx 3a KKM.

KKM BuszHavaiau 3a rpadgikaMy 3aJeXXKHOCTI G
Bin InC (puc. 1, 6) sax nng Tween-80 i PBK, Tax i
nns ix cymimeir. Ha puc. 1, 6 HaBeaeHO NpuKian
BusHaueHHsT KKM cymini, o mictrma 88,9 % Mac.
Tween-80 ta 11,1 % mac. PBK.

BignosinHo mo mceBmoda3oBoi Momeni Milie-
JIoyTBOpeHHH [19] BUBUAIM 3aJIeXXHICTh MTOBEPXHE-
BOTO HATATY BOAHUX PO34YMHIB cymilneir Tween-80
ta PBK Big BMIiCTy OCTaHHBOTO 3a KOHIICHTpAIliii,
Oinplmx, 61u3bKux Ta MeHIIuXx 3a KKM (puc. 2).

Ha puc. 2 (a, 6) moka3aHo, 1110 y BCiX BUITIa[-
Kax 3HAYE€HHSI IIOBEPXHEBOI'O HATSITY CyMIllli MEHIII
3a aAUTUBHI BEJIMUYMHU, SIKi BiIIOBiJAIOTh idcaIbHIl
3MilliaHi miueni. e cBimuuTh, 1110 y Miuenax i y
po3uuHi Mixk MojekyiamMu Tween-80 i KOMITOHEH-
tamu PBK BinOyBaloThCsI MiXKMOJEKYJISIPHI B3a€EMO-
nIii, eHeprisg sIKMX BiIMiHHA BiJ €HEpriil B3aeMOii
MiX MOJIEKYJaMU KOXXHOTO OKPEeMOTo KOMIIOHEHTA.
Ile 3yMoBiI0€ 30iIblIEHHS KOHLEHTpallii aKTUBHi-
woro ITAP (PBK) y moBepxHeBOMYy MpollapKy Ta
Oibly MOBEPXHEBY aKTUBHICTh CyMillli MOPiBHSIHO
3 iIeaJibHOIO.
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Puc. 1. 3anexHicTb nmoBepxHeBoro Harsiry BonHux po3unHiB Tween-80 (7), PBK (6) Ta ix cymilueit Bin ix 3arajbHOi KOHLIEHTpaLlii
(macoBuit BmMict PBK y cymimi, %: 2 — 11,1; 3 — 25,0; 4 — 42,9; 5 — 66,7 (a) Ta BusHaueHHs KKM cymiuii 3 88,9 %

Tween-80 i 11,1 % PBK (6)
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Puc. 2. 3anexHicTh TOBEpXHEBOIO HATATY BOOHMX po3unHiB cymimeir Tween-80 i PBK Bim Bmicty PBK Ha minsiHkax KOHIIEH-
Tpauiii: a — Ginbuit 3a KKM (1,25—10 %), 6 — 6ausekiii 1o KKM (0,625 %), ¢ — menmiit 3a KKM (0,004 %), Bin

3arayibHOI KibKocTi I[TAP y po3umnax

Ha puc. 2, ¢ noka3zaHo, 1110 3a KOHLIEHTpaLIili,
meHmx 3a KKM, crioctepiraioTbes 3a1€2KHOCTI, aHa-
JoriyHi g0 Buiux 3a KKM, ane y 1iboMy BUNAAKY
3MEHIIIEHHST MMOBEPXHEBOIO HATATy Ha MEXi 3 Io-
BITpsIM TMOPIBHSIHO 3 ileaJbHUM PO3YMHOM BigOyBa-
€TbCsl O€3 YTBOPEHHS MilleJ.

3anexnicte KKM Big BMicty PBK 3agoBinbHO
OIUCYE JIiHiliHA 3aJIeXKHICTh (KOe(illiEHT KopeJsiiil
0,92) (puc. 3, a). BinxuneHHs Bin JiHIMHOCTI MO-
KyTb OYTU MOB’sI3aHi 3 0COOIMBOCTSIMU (hOPMYBaHHS
3MillIaHUX Mille.

HaTomicTb 3a1€XHiCTh MiHIMaJIBHOTO TTOBEPX-
HeBoro Hatdry Bin BMmicty PBK y cymilnax (3a Haii-
Bullloi KoHueHTpauii ITAP) omnucye eKCroHeHIli-
aJIbHa 3aJIEXHICTh i3 Koediuientom kopesaiii 0,99
(puc. 3, 6). lle BKa3zye Ha yCTaJIeHiCTb MiKMOJIEKY-
JsapHux B3aemomnil Mixk Tween-80 i PBK y miuenax
# y TOBEpXHEBOMY MPOLIAPKY 3a TaKWX KOHIIEHTpa-
Lilf Ta MATBEPIKYE BUCHOBOK MPO 30UTbILIEHHS BMiC-

Ty PBK y moBepxHeBoMy I1api Ha MeXi 3 HOBITPSIM
BiIHOCHO 3arajJibHOro 00’eMy pO3UMHY.

Jns olLiHIOBaHHSI MOXJIMBOCTI TPaKTUYHOIO
3aCTOCYBaHHSI BM3HAUEHOI HEJiHiHOI 3aJie’KHOCTi
MOBEPXHEBOI'O HATSTY Bill CKJIaay BOAHUX PO3UYMHIB
cymiteid TTAP mociimkyBaiv eMyablyBaJIbHYy aKTHUB-
HicTb (iHAEKC eMyJIbI'yBaHHS i CTIMKIiCTb eMyJbCiil
ITAP i3 COHSILLIHMKOBOIO OJIi€I0) Ta POCTOBI (MOpdo-
METPUYHi) MMOKAa3HUKU COHSIIHUKY (TIpU Tepearo-
CiBHOMY O0OpO0OJIeHHI HaciHHS po3uMHamu 1ux [TAP).
COHSILHUKOBY OJIit0 JIJIs1 JOCJIiIKEHHST eMYJIbIyBaJlb-
Hoi 3paTHOCTi TTAP Oyno BuGpaHo B 3B’SI3KY 3 ii
MPakKTUYHUM BUKOPMCTAHHSAM Y XapyoBUX, hapMa-
LEBTUYHUX i KOCMETUIHUX MPOMYKTaX.

JocmimkeHHsT eMyJIbIYBaJIbHOI aKTUBHOCTI 3Tiii-
cHioBaiu i cymiieir TTAP i3 pisHuMM criBBigHO-
weHHsMu PBK i Tween-80 Ta 3a pisHUX 3arajJlbHUX
koHueHTpauiil [TAP y po3uuHax (Ta6na. 1).
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Puc. 3. 3anexuocti KKM (a) ta moBepxHeBoro Hatsry (6) Bix BMicty PBK (%) y BonmHux po3umnHax cymiieii [TAP (3arajbHa KOH-

ueHtpauist [TAP 10 r/m)

Tabauusn 1. EmyneryBasibHa akTUBHICTb cyMiluieit Tween-80
i PBK i3 coHsUIHMKOBOIO OJi€r0

Tonemrivam | SPE T | B % | B, %
3,4 6,6 40 40
1,0 2 41 38
0,5 1 50 | 49
0,25 0,5 27 | 25
6,0 4 17 5
3,0 2 45 43
1,5 144 44 | 43
0,75 0,5 40 | 40
7,5 2,5 45 | 44
3,0 1 44 | 4
1,5 0,5 40 39
2,0 0 43 | 40
1,0 0 50% | 45
0,5 0 40 | 20
0,0 2 38 | 33
0,0 1 38 | 38
0,0 0,5 34 | 25

Ilpumimxu. E,, — innexc emynbryBanHs B cuctemi [TAP—co-
HSIIHUKOBA oJiig 4yepe3 24 ron, E;,) — iHOEKC eMYJIbIy-
BaHHS B cucteMi [TAP—coHsmHuKoBa omist yepe3 120 rom;
yCi MOKa3HMKM JOCIIIHUX BapiaHTIB BipOTiIHO BiAMiHHIi
Bin koHTpoio; *P < 0,05.

BcranosneHo, 1110 Halie(heKTUBHILY €MYJbry-
BaJIbHY aKTMBHICTh MAalOTh CYMIIlli IPX CITiBBITHO-
meHHi PBK i Tween-80 2:1 Ta 3a KoHIeHTpaii

Tween-80 — 0,5 r/n, a PBK — 1 r/n (nuB. Tabma. 1).
OTpuMaHi eMyJbCii COHSIIIIHMKOBOI OJIii 3 BOIHOIO
¢azoro Oyau cTabiIbHUMU i yepe3 5 mio.

Takox Oyj0 BCTaHOBJEHO, 10 3MilllaHi T0-
BepxHeBo-akTHBHi cuctemMu PBK 3 Tween-80 Bruu-
BalOThb Ha MPOPOCTAHHST HACIHHSI COHSIITHUKY Ta Ho-
ro Mop®oMeTpUYHi MOKa3HUKHU (TIpU MepearociB-
HOMYy OOpoOJiIeHHi HaciHHsI po3uvMHamu 1ux [TAP)
(tabun. 2). KoHueHTpalil paMHOJiMiIHOTO 6iOKOM-
IUIEKCY Ta CyMillleli BUOMpPaIM B LIMX €KCIIepUMEH-
Tax, OPIEHTYIOUMCH Ha TOMNepeaHi pe3yJbTaTH 11010
ioro BILUIMBY Ha pociuHu [12, 13].

BusiBiieHo, 1110 3a TIepeamnociBHOIo 0OpoOIeHHS
HaciHHS coHSWHUKY cymimiwo PBK i Tween-80
301/IbIIYETHCS X CTUMYJIIOBAJIbHUIA BIUIMB Ha pOC-
JMHU TIopiBHSIHO 3 okpemumu ITAP. Bimomo, 1o
npu oOpobJeHHi HaciHHS po3uuHamu [TAP cTBO-
PIOETBCS 3aXMCHA 000JIOHKA, 3a0€3MeUyIOThCs CITpY-
STJIMBILLI YMOBH [IJIs1 TTIOYaTKOBOTO POCTY POCIUHU —
y pe3yJIbTaTi MiIBUILYIOTHCS €HEPTis IIPOPOCTaHHS 1
MOJILOBA CXOXICTh, POCTOBI IMOKa3HUKM TouIo [9, 10].
Takox OioreHHi Ta cuHTeTWuHi [TAP 3matHi mimcum-
JIIOBaTU Ail0 XiMIYHUX PEYOBHUH, 110 3YMOBIIOE iX
BUKOPUCTAHHS Y POCMHHUITBI, 30KpeEMa B KOMIIO-
3ULISIX IJIs1 peryJisiiii pocTy POCIUH i Mpenaparax i3
nectuuaHow0 niewo [9]. Hanpuknan, nepeanociBHe
00pOOJICHHST HACIHHSI MOPKBU, CeJiepH, LIMOYJIi po3-
YUHAMU TTOBEPXHEBO-aKTUBHOTO IMOJIi€TUJICHIIiKO-
mo 6000 cripusuto MABMINEHHIO MMOKAa3HUKIB CXO-
KOCTI, IIPOPOCTAHHS HACIHHS Ta CTUMYJIIOBAJIO PiCT
mono kKoHtpomo [10]. A nesxi anioHorenHi ITAP —
HaTpiil AiOKTiICYIb(MOCYKIIMHAT i alKi(PeHITOKCHU-
eTUJIeH — MiACUIoBaau e€(PeKTUBHICTh (PYHTILUIIB
PP192, nuxiopodeHy Ta CripysuiM 3pOCTaHHIO BPO-
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Tabauysa 2. Brimus cymimeit Tween-80 i PBK Ha cxoxXicTh i pocTOBi TOKa3HUKM COHSIIHUKY (32 TEepPeArociBHOTO 00poO0-

JIeHHST HaciHHS po3unHamu [1AP)

. . I1arin Kopinb
BapianTtu Cxoxicth %
JloBxXuHa, cCM Maca, r JloBXMHA, CM Maca, r
Kontposns (Boga) 57 3,81 £0,19 0,27 + 0,01 7,69 + 0,38 0,55 £ 0,02
Tween-80, 0,16 r/n 53 3,74 + 0,21 0,29 £ 0,01 7,33+ 0,43 0,48 + 0,02
Tween-80, 0,78 r/n 56 3,90 + 0,15 0,26 + 0,01 7,71 + 0,38 0,50 + 0,03
PBK 0,019 r/n 82 4,38 + 0,24 0,31 +0,01 8,67 £ 0,52 0,65 + 0,03
PBK:Tween-80 = 2:1 %
(0.02 /1 PBK) 93 5,73 + 0,22 0,34 + 0,02 10,86 + 0,43 0,81 + 0,04
PBK:Tween-80 = 2:1
(0.01 r/1 PBK) 86 5,53 +0,23 0,38 £ 0,02 9,47 + 0,47 0,73 £ 0,03
PBK:Tween-80 = 2:3
(0.08 r/1 PBK) 89 5,06 £ 0,25 0,38 £ 0,02 9,65 + 0,57 0,73 £ 0,04
PBK:Tween-80 = 2:3
(0.04 /1 PBK) 86 4,99 + 0,25 0,35+ 0,02 8,91 + 0,35 0,71 £ 0,02

IIpumimku. Yci MMOKa3HUKY JOCIHIIHUX BapiaHTIB BiporiaiHO BiAMiHHI Bil KoHTpomo; *P < (,05.

xkaiHocrTi [11]. Takox paHiliie 0yJ0 IToKa3aHo, 110
pamHodininHi ITAP € eeKTUBHIILIMMU, HiXK CTUMY-
Jarop pocty pociaud Bumnen (OO0 “AI'PO-BIO-
TEX”) [15].

BcraHoBneHo, 1110 3a BIUIMBOM Ha POCTOBI TO-
Ka3HMKU COHSIIIHUKY Ta €MYJIbI'yBaHHS COHSIILIHU-
KOBOI 0Jlii ONTUMaJIbHUM CITiBBiIHOILIEHHSIM CyMillli
PBK—Tween-80 € 2:1. HaTtomicTh onTuMaibHUMU
koHueHTpauisiMmu PBK y cyminni mist mepearnocis-
Horo o0pobJeHHs HaciHHs € 0,02 1/, a A1 eMyJib-
TYBaHHSI COHSIIIHUKOBOI ofii — 1 r/m.

Pi3znuit koHueHTpauiinuii BrumuB ITAP Ha 11i
MPOLECH TTOSICHIOEThCS 1X (Di3UKO-XiMIYHUMU Bjiac-
TUBOCTSIMHU 1 CBIZYUTH HPO Pi3HI MEXaHI3MM IX il
SIKIIIO TTPOHUKHICTb POCIMHHUX MeMOpaH perysto-
€TbCS1 MAIMMU KOHUeHTpalissMu TTAP, To emynbry-
BaJIbHA 3JATHICTb — BULIMMM.

BucHoBku

JlocimKeHO KOJIOiAHO-XiMiYHi BJIACTUBOCTI BOI-
Hux po3unHiB Tween-80 i PBK Ta mokaszaHo, 1110
Bil’eMHI BigxusieHHs1 oTpuMaHux cucteM ITAP Bix
iZeasibHOI CcyMillli (3a Bcix KoHUeHTpaliii Tween-80
i PBbK) BkasywoTh Ha mnepeBaxkaHHs1 BMicTy PBK y
MOBEPXHEBOMY 1lIapi BiTHOCHO HOro BMIiCTy B pO3-
yyHi. [TprUunHOIO 30iIbIIEHHSI TOBEPXHEBOI aKTUB-

Chnucok JitepaTypu

HocTi cymileit Tween-80 i PBK nopiBHSIHO 3 ineasb-
HOIO CYMIlllII0 MOX€e OyTH 3MiHa TMOJOXEHHS MO-
JIEKyJ1 Y MOBEPXHEBOMY IlIapi BHACIITOK MiXMoJe-
KYJSIPHUX B3a€EMOJili Ta HACHMYEHHS 1LILOTO IIapy
rinpooOHUMM TpylamMu K paMHOJINiAHOTO 6io-
KoMIuiekcy, Tak i Tween-80.

ITpu oliHIOBaHHI MPAKTUYHOTO 3aCTOCYBaHHS
komro3utiii ITAP BctaHOBIEHO, 1110 3a BIUIMBOM Ha
POCTOBI TTIOKa3HUKM COHSIIIIHUKY Ta €MYJIbTYBaHHSIM
COHSIIITHUKOBOI OJIil ONTUMAaJbHUM CITiBBiTHOILIEH-
HsiMm cymini PBK—Tween-80 € 2:1. HaromicTb or-
TUManbHUMU KoHUeHTpauisimMu PBK y cyminni mrs
rnepeanociBHOro oopobsieHHs1 HaciHHA € 0,02 /7,
a ISl eMyJIbIyBaHHSI COHSIIIHMKOBOIL otil — 1 /1.

TakuMm 4MHOM, BCTAaHOBJIEHO OCOOJIMBOCTI KO-
JIOIAHO-XIMIYHUX XapaKTePUCTUK 3MillIaHUX CUCTEM
paMHoJiniaHoro Giokomruiekey i Tween-80, 1110 cTa-
JIA THATPYHTSIM 711 CTBOPEHHS HOBUX €(PEKTUBHUX
OioTexHoOsMOTiYHMX TIpenapatTiB. OTpuUMaHi pe3yJib-
TaTHU BiIKPUBAIOTh MEPCIEKTUBUA BUKOPUCTAHHS CY-
miteid TTAP 3a yyacTio mpoayKTiB 0ioTeXHOJIOTIi Yy
MPOMUCJIOBOCTi Ta B CiJIbCbKOMY TOCIIOAAPCTBI.

VY nopanbiiiii podoTi AOLIIBHUM Oyne AOCHia-
KEeHHSI MOXJIMBUX e(eKTiB cuHepriamy OiolTAP 3
iHmMu HeioHoreHHUMU TTAP, a Takox i3 moBepx-
HEBO-aKTUBHMMHU PEYOBUMHAMM iHIIOI MPUPOAU —
aHiIOHOTeHHUMMU, KaTiOHHUMU Y1 aM(POTepHUMM.
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O.B. KapneHko, B.A. BonowwHeup, |I.B. Kapnetrko, T.A. NokuHbbpoaa, 1.B. CemeHiok, I'.I'. MigaHa

KONOIAHI XAPAKTEPUCTWKW BOOHUX CUCTEM PAMHONIMNIZHOIO BIOKOMIMNEKCY WWTAMY PSEUDOMONAS SP. PS-17
3 TWEEN-80 TA IX NEPCMNEKTVBW AN BIOTEXHONOTTT

MpobnemaTtnka. EdeKTVBHICTb 3aCTOCYBaHHS 3MilL@HNX CUCTEM BIOreHHUX i CUHTETUYHUX MOBEPXHEBO-aKTUBHUX peyoBuH (MAP),
Lo 6a3yeTbCs Ha X KONOiAHO-XIMIYHMX BMACTMBOCTSX, B €KOMNOri4YHO 6e3nevHnX TEXHOMOTIsiX.

MeTa gocnigxeHHs. BuBYeHHS KONOIgHNX XapakTepUCTUK BOAHMUX CUCTEM paMHoninigHoro 6iokomnnekcy 3 HeioHoreHHoto MAP
Tween-80, a Takox BUNpobyBaHHS OTPMMaHUX CyMillen Ansa cTabinisauii eMynbCii i CTUMYNIOBaHHS POCTY POCIMH.

MeToauka peani3aduii. [oBepxHeBuii HaTar po3unHie PBK, Tween-80, ix cymiwen BusHavanu 3a metogom At Hyi 3 nnatnHosum
KinbLem. 3anexHiCTb NOBEPXHEBOro HaTAry Big koHueHTpauin MAP BudHavanu gns cymiwen i3 Bmictom PBK, %: 0,0; 11,1; 25,0; 42,9;
66,7; 100. EMynbryBanbHy akTUBHICTb CyMilLeln BU3HAYamnu 3a iHOEKCOM eMyIbryBaHHs (E.s). Bnnus MAP Ha pocnnHu ouiHioBanu 3a ix
MOPMOMETPUYHUMM NOKA3HWKaMM MIiCNs NepeanociBHOro 06po6neHHs HaCiHHS.

Pe3ynbTatu pocnigxeHHs. BcraHoBneHo, WO noBediHka Cymillen, He3anexHo Big KoHueHTpauii [MAP, Bigxunsetbca Big
iAeanbHOI: BiOXWNEHHS € BiA’eMHUM, WO BKa3dye Ha nepeBaxaHHs PBK y noBepxHeBomy wwapi. Popmu KpMBUX MOBEPXHEBOrO HATAry 3a
pi3Hux cniBBigHowweHb MAP BKa3yloTb Ha CUHeprivHi edekTn 0 Ta nicns MiuenoyTBopeHHsi. OnTUMarnbHUM ChiBBIGHOLLEHHSIM Y CUCTEMI
PBK-Tween-80 3a BNNNMBOM Ha PiCT COHSILLHMKY Ta eMyNbryBaHHsi COHSLLHUKOBOI onii € 2:1.

BucHoBku. BctaHoBneHo ocobnmBOCTi KOMOigHO-XiMiYHMX xapakTepuctuk cuctem PBK i Tween-80, BM3Ha4eHO nepcrnekTuem ix
BMKOPUCTAHHA ANA NiABULLEHHS e(PeKTUBHOCTI eMynbryBanbHOI Aii Ta CTUMYIIOBAHHSA POCTY COHSLLHUKY.

Knio4yoBi cnoBa: noBepxHeBa akTUBHICTb; paMHoninigHun Giokomnnekc; Tween-80; cUCTEMU MOBEPXHEBO-AaKTUBHUX PEYOBWH;
eMyInbryBaHHs1; CTUMYIIOBaHHS POCTY POCIUH.

E.B. KapneHko, B.A. BonowmwuHel, U.B. KapneHko, T.A. MoknHb6poaa, U.B. CemeHtok, I'.I. MugsiHa

KONMNOWNOHbIE XAPAKTEPUCTUKMN BOOHbIX CUCTEM PAMHONUMNNOHOIO BMOKOMMNEKCA LUTAMMA PSEUDOMO-
NAS SP. PS-17 C TWEEN-80 /1 X MEPCMNEKTUBbI ANA BUOTEXHONOI M

Mpo6nemaTtuka. 3PpPeKTUBHOCTL NCMNOMNb30OBAHUSA CMELLAHHBIX CUCTEM BUOrEeHHbIX U CUHTETUYECKUX MOBEPXHOCTHO-aKTUBHbIX
BewecTB ([MAB), oCHOBaHHasi Ha UX KOMMIOUAHO-XMMUYECKNX CBOMCTBAX, B 9KOJIOrMYeCckn 6e30nacHbIX TEXHOMOTUSX.

Llenb nccnepoBaHus. M3yyeHne KONNOUAHbIX XapaKTEPUCTUK BOAHBIX CUCTEM PaMHOMUMUOHOIO GUOKOMMMEKCa C HEMOHOTEeH-
HbiM MMAB Tween-80, a Takke nccnegoBaHne OeWCTBUS NOMyYEHHbIX CMecen Ans cTabunmsaaumm amMynbCuin 1 CTUMYnsSILMKM pocTa pac-
TEHUN.

MeToauka peanusauumm. loBepxHOCTHOe HaTshkeHue pacTteopoB PBK, Tween-80, ux cmecen onpegensnu no metoay At Hyu ¢
NNaTMHOBbLIM KOMbLOM. 3aBUCUMOCTb MOBEPXHOCTHOIrO HaTshKeHWsi OT KoHueHTpauun NAB onpegensnu ansi cmecen ¢ cogepxaHvem
PBK, %: 0,0; 11,1; 25,0; 42,9; 66,7; 100. 3MynbrupymroLLyo akTMBHOCTb cMecen NAB onpenensanu no MHAEKCY aMynbrupoBanust (Eas).
BnusHne MNMAB Ha pacTeHus oueHuBanu no nx MopgoMeTpUYECKMM nokasaTensm nocrne npeanoceBHon o6paboTkm cemsiH.

Pe3ynbTaTbl uccnegoBaHus. YCTaHOBMNEHO, YTO MOBEAEHME CMeceW, He3aBWCMMO OT KOHUeHTpauui [AB, oTkroHsieTcst oT
naeanbHOro: OTKIIOHEHME SIBMSIETCS OTpuLaTenbHbIM, YTO yKasbiBaeT Ha npeobnagaHue PBK B noBepxHOCTHOM crioe. ®opMbl KpMBbIX
NOBEPXHOCTHOIO HaTSXKeHUS NPY pas3nuyHblX COOTHoLLEHUsIX MMAB ykasbiBaloT Ha cuHeprudeckuii addekT 4o 1 nocne Muuennoobpaso-
BaHus. OnTumanbHbIM COOTHOLWEHNeM B cucteme PEK—Tween-80 no gencTBuio Ha pocT NOACONHEYHMKa U 3MYMbIMPOBaHUIO MOACON-
HeYHoro macna siBnsietcs 2:1.

BbiBoAbl. YCcTaHOBNEHbI 0COOEHHOCTUN KOMOUAHO-XMMUYECKMX XapakTepucTuk cuctem PBK n Tween-80, onpeaeneHbl nepcnek-
TUBbI UX UCMOJb30BaHMS ANs NMOBbILLEHNS 3PMEKTUBHOCTU 3MYbIMPOBAHUS U CTUMYMISILIMU POCTa NOACONTHEYHMKA.

KntoyeBble crnoBa: NoBEPXHOCTHAsi aKTUBHOCTb; PaMHONMNUAHLIA Guokomnnekc; Tween-80; cUCTEMbI MOBEPXHOCTHO-AKTUBHbIX
BELLECTB; 3MYMNbrMPOBaHWE; CTUMYMSILIMS POCTa PacTEHW.

PexomennoBana Pamoro Hanpiiinia no pemaxitii
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