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BIOI'EHHI PAMHOJIIIIAHI ITAP ¥ KOMIUVIEKCHUX PEI'YJIATOPAX POCTY POCINH

Background. The topical problem of biotechnology is the creation of ecologically safe agents for the crop production.
Considering the environmental threat of synthetic agents, biological products are priority ones for plants. Among
them biogenic surfactants deserve attention due to their physico-chemical and biological properties.

Objective. Influence of surface-active products of microbial synthesis of the strain Pseudomonas sp. PS-17 (rham-
nolipid biosurfactants) on the activity of phytohormones for the creation of complex plant growth regulators.
Methods. The effect of culture liquid supernatant (CLS) and rhamnolipid biocomplex (RBC) on phytohormone ac-
tivity was determined in bioassays for auxin, cytokinins, gibberellins.

Results. It was shown that in the compositions with RBC the activity of phytohormones has increased: auxins — in-
dolyl-3-acetic acid on 28 %, indolyl-3-butyric acid — 63 %; gibberellin — on 30 %, cytokinin — on 24—30 % com-
pared to the options without biosurfactants. Such stimulating effect on phytohormones was also determined for CLS,
in addition it manifested phytohormone-like action.

Conclusions. The obtained results prove the prospects of rhamnolipid surfactants for the creation of ecologically safe

complex plant growth regulators.

Keywords: rhamnolipid surfactants; coleoptile; hypocotyl; cytokinin; gibberellic acid; auxin.

Beryn

IMomyk e(eKTUBHUX €KOJIOTiYHO Oe3MeYHMUX
3ac00iB 111 MiABUILEHHS BPOXKAWHOCTI POCIWH Ta
SIKOCTiI TIPOAYKLii € OOHUM i3 MPIOPUTETHUX 3a-
BIaHb Ccy4yacHOi OGioTexHoJiorii. EdekTuBHUM BU-
pILLIEHHSIM LIMX MUTaHb € 3aCTOCYBaHHSI MPOIYKTiB
MiKpOOHOIO CHMHTE3y, 30KpeMa 0iOreHHMX MOBEpX-
HeBO-akTUBHUX peyoBUH (0iolIAP). ¥V texHonori-
sIX pociarHHuLTBa 0i0[TAP MOXyTh OyTU BUKOpPHU-
CTaHi sSIK JJISI 3aXMCTY POCJWH Bil (hiTOMaTOTeHiB,
TaK i JJIsI PeryloBaHHS POCTY POCAUH. Y momnepen-
HiX JOCTiIXEHHSIX OyJI0O BCTAaHOBJIEHO, 10 MPOIYK-
TU MeTaboJi3My Oakrtepiil poay Pseudomonas ma-
I0Tb 3Ha4YHi MEPCHEKTUBU AJISI BUPOILIYBaHHS 371a-
KOBUX, 0000BMX Ta oiiiHux pociuH [1, 2]. Ha
Hallly OyMKy, 3actocyBaHHsi GiolIAP macte 3Mory
3MEHILUUTU HETaTUBHY Ail0 iCHYIOUMX CUHTETUYHMX
3ac00iB, MOKpALIUTU SIKiCTh TIPOAYKIIii, a TaKOX
MiABUILUTHA POIIOYICTh I'PYHTIB.

ITpu mpoMucI0BOMY BUPOLLYBaHHI PiIKiCHUX
pociuH (hiTOTOPMOHM YCHIlIHO 3aCTOCOBYIOTHCS
DI INOBUIIECHHST KoedilliEHTa PO3MHOXKEHHST SIK
MPUCKOPEHHSIM YKOPiHEHHS XXUBIIiB, TaK i METO-
JIOM KyJbTYpU TKaHUH.

@iTOrOpMOHM PETYJIIOIOTH 1Ty HU3KY ITPOIIe-
CiB XUTTEIISUIBHOCTI POCIWH, 30KpeMa IIomia i
PO3TATHEHHS KIITWUH, IO JIEXaTb B OCHOBI BCiX
npoleciB pocty i MopdoreHesy, KOHTPOJIOIOTh
ayKCUMHU, LIUTOKiHiIHU Ta TibepesiHu. 3 Hi€l0 ayk-
CUHIB TIOB’I3aHUII MUPEpeHUIHHUIA picT, MOmiI i
PO3TSITHEHHST KJIITUH, YTBOPEHHSI OiYHUX KOPEHIB

y XUBIIB, BOHU CTHUMYJIOIOTh MOIIMHAHHS U Tie-
pecyBaHHSI MOXWBHUX PEYOBUH ITO0 pociuHi [3].
IInToKiHiHM BimirparoTh 3HAYHY pOJIb B iHIYKIIil
KJIITUHHUX TIOAiMIB, iHillialii pocTy i yTBOpeHHi
KOpEHIiB, MEpepMBaHHI MEpioAy CIOKOI HACiHHS,
VIOBiUJIbHEHHI CTapiHHS JIMCTS 1 30iIbLUIEHHST TPU-
BasiocTi mepioAy uBiTiHHS [4, 5]. TOepeninu pery-
JIIOIOTh BUAOBXEHHSI cTebaa pOCIUH, 30iIbLIeHHS
KUTBKOCTI MiXBY3JIiB, iHIYKIIiIO ILBITiHHS, CTUMY-
JIIOIOTh TIPOLIECU TIPOPOCTAaHHS HACIHHS Ta CTilKO-
CTi Jo abioTnyHUX cTpeciB [6]. Jag Garatbox poc-
JIMH JesiKi (itoropMoHu (TibepesiHu, IIUTOKiHIHN)
MOXYTh OYTM IHOYKTOpaMHM ab0 CTUMYJISITOpaAMU
nBiTiHHg. IlocmimoBHa y4acTh (QiTOrOpMOHIB He-
00XximHa IJ11 HOpMaJIbHOTO (DOPMYBAaHHSI HACiHHSA i
TUIOIB.

CkiamHicTh 3aCcTOCyBaHHSI (DITOTOPMOHIB 3y-
MOBJIEHA iX BHMCOKOIO BapTiCTIO, a TaKOX HU3bKOIO
GiomocTymHicTIO ISl pocauH. OTHUM i3 MOXJIUBUX
HampsIMiB BUpIlLLIEHHS 1€l mMpoOJieMu € 3acTOCy-
BaHHS OiOITAP m1g cTBOpeHHS HOBUX arpoliperna-
paTiB Ta mMomudikalii i yIZOCKOHaJeHHS iCHYIO-
ynx. 30KpeMma, Bimomo, 1o pamHomimigHi [TAP
COPUSIIOTh TOMIMILIEHHIO 0iOAOCTYITHOCTI IMOXMB-
HUX PEUYOBUH IS POCAWH, HAMpPUKIIAA 30i7blIy-
I0Tb 3MOYYBAHHSI TPYHTY, 3a0e3IMeuyloTh Kpallluii
po3MoAi 1oOpUB y IPYHTI [7], 3aXulalOTh POCIU-
HU Bil Ail TOKCMYHUX CIOJYK (BYIJIEBOAHIB, BaX-
kux metaniB) [8]. [TAP Takox crnpusiioTh pyxiu-
BOCTI TPYHTOBMX MIKpOOpraHi3MiB Ha MOBEPXHi
KOpEeHEeBOi cucTteMu pociauH [9], aaresii Ta aucrep-
cii GiOIUIIBOK IS YTBOPEHHST MiKpoKoJoHii [10].
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ITocTanoBka 3amaui

MeTta poOOTH — AOCHIIKEHHS BIUIMBY ITOBEpPX-
HEBO-aKTUBHUX IIPOAYKTIB MiKpOOHOTO CHHTE3y
wraMy Pseudomonas sp. PS-17 (pamMHomimigHuX
0i0ITAP) Ha akTUBHIiCTb (hiTOTOPMOHIB ISl CTBO-
peHHSI e(EKTMBHUX KOMILJIEKCHUX PETYJISITOpiB
pOCTY POCJIVH.

Marepianm i meToau

OO0’ekTOM JOCHIIKEeHb OyJIu MOBEPXHEBO-aK-
TUBHi TIpOAYKTHM OiocuHTe3y KyabTypu Pseudo-
monas sp. PS-17 i3 xonekiii MikpoopraHi3miB Biz-
nineHHa ¢isuko-xiMmii 'K ITH®OB im. JI.M. Jlur-
BuHeHka HAH Vkpainu (peectpaiiiiinuii Homep y
Hemosutapii IMB im. JI.K. 3a6onotHoro Pseudo-
monas sp. IMB B-7434). KynbTuByBaHHSI MiKpO-
opraHi3aMiB mnpoBomwIM B Koyubax Epnenmeiiepa
(750 M) 3 pobounm o6’emom 150 ma Ha pora-
HiriHin  kavanui (220 006/xB) 3a TemIepaTypu
30 °C Ha pinkoMy XMBUJIBLHOMY CEPEAOBMIL TaKOTO
ckiany (r/m): NaNO;—4,0; K,HPO,x3H,0 — 2,0;
KH,PO,—-1,2; MgSOx7H,0 —0,5; murpar Na —
5,0; tniunepun — 50 r/n. TpuBajicTh KyJbTUBYBaH-
Hs — 5 mi0.

CyniepHaTaHT KyabTypalibHoi pinuHu  (CKP)
orpuMyBaiu ii LeHTpudyryBanHsM mnpu 6000 06/xB
npotsroM 20 xB. IToBepxHeBO-aKTUBHUIA paMHOJTIITi-
aauii 6iokomrieke (PBK) Buminsiiu i3 CKP oca-
mokeHHsM 10 %-unM posumaom HCI mpu pH 3 Ta
HarpiBaHHsIM a0 85 °C, mojajbliUM BUTPUMYBaH-
HsIM ocany npu 4 °C yrponoBx 12 ron, BiaaiieHHSIM
npu uenTpudyrysansi (8000 06/xs, 20 xB) Ta BUCY-
LIIyBaHHSIM I1ii BAKYYMOM JIO ITOCTiliHOI MacH.

BruiuB 6iolTAP Ha akTMBHICTh ayKCUHIiB BU-
3Havyaiau y 2-x Oiotectax. BruiuB GiolTAP Ha akTu-
BHICTb iHAOJiI-3-0o1ToBOi Krciaotu (IOK) BuBuanu
y OioTecTi Ha picT BiApi3KiB KOJEONTWIiB MILIEHMIL
(5MM) Ta OLIHIOBAJIK 32 BEJIMYMHOIO IX MPUPOCTY
3a 24 ron [11]. Bruus GiolTAP nocnimkyBaiu Ta-
KOX y OiotecTi Ha puzoreHe3 10-tu 10OOBUX KUB-
1IiB KBacoJi, SKi 3aMOuUyBaJIM BOPOAOBX 3-X Trof y
posunHax 0ioITAP, iHmoIMacCasIHOT KUCIOTU Ta Y iX
cymimax. 2KuBLi NpopollyBaJld Y CKJISIHKax 3 BO-
JIOI0 Ta BU3HAYaJIM KiJIbKiCTb, JTOBXUHY i Macy yT-
BOPEHMX KOpiHLIiB [12].

Hito 6iolTAP Ha akTMBHICTh TibepesiHiB BU3HA-
yaii y OGioTectax Ha TiMOKOTWISX Kpec-canary (Lac-
tuca sativa). HaciHHs1 canaTty, sike mpopoCTajio MpoTsi-
roM 28 roj 3a KiMHAaTHOI TeMIepaTrypu y TeMpsIBi, Oy-
JIo moMillleHe y vaiiku Iletpi 3 mociimKxyBaHUMU
po3urHaMu. JIOBXWHU TINOKOTWJIS POCIMH BUMIipIO-
BaJIW MicyIsl iHKYyOAallii MpOTSIroM Tphox IHIB [13].

Mot oninku nii 6iolIAP Ha muToKiHIHM TIine-
HUIII BU3HAYaJIM KOHIIEHTpallifo XJ0podimiB a, b Ta
KapOTUHOIAIB CIEKTPO(OTOMETPUYHUM METOIOM
Ha mnpuiani Shimadzu UVmini-1240 (Shimadzu
Corporation, Slmonist). Maca HaBaXKU JUCTS —
0,11, eKkcTpareHT — alleTOH, PO3PaxyHOK MPOBOIN-
JIA 3a piBHSIHHSM BeniureitHa y mr/t [14].

Pe3yabraTHi i ix 00rosopeHHst

AYKCMHM MalThb Pi3HOMAaHITHi izionoriyHi
¢YHKIIII, SKi € XKUTTEBO BAXXJIMBUMM IJISI PO3BUTKY
pOCIUH. AYKCUHM, 30KpeMa iHA0JIiJI-3-0LTOBa KU-
cinota (I0K), HeoOximHi a1 (popMyBaHHS TIPOBil-
HUX KOpEHiB, IJig TOAiIY i pO3TSATyBaHHS KJITHUH,
HanpuKJIaa KJITUH KoJeonTwrIiB ado crteben. Lleit
eeKT 0co0IMBO BUPAXKEHUI IJI POCIUH, IO BU-
pociu B TeMmpsBi (eTHOJIbOBAHMX), i craoOKile
MPOSIBJISIETHCST B 3€JICHUX TKAHUHAX.

VY 6GioTecTi Ha IIPUPICT BiApPi3KiB KOJEONTH-
JIiB TLEHULi, IKMIA BUKOPUCTOBYETHCS IJIsI OLIiH-
KM aKTUBHOCTI ayKCHMHiB, BCTaHOBJIEHO 31aT-
Hicte CKP Ta PBK mramy Pseudomonas sp. PS-17
prumiBatn Ha pgito IOK. IlokaszaHo, 1o BIIJIMB
IOK (1,75 MT/Z[MS) Ha Bipi3K1 KOJICOINTUIIB IIiie-
HULII B KoMOiHamii 3 pamHoinigHumu ITAP icrot-
HO TIOCWJIIOBABCS: TIPUPICT BiApi3KiB OyB Ha 28 %
OLnbIIMM, HiX y BapiaHTi 6e3 IIAP, i HabmmxKyBa-
Bcst mo nii IOK 3a konueHtpauii, y 10 pa3iB Giib-
moi (17,5 Mr/ﬂM3) (puc. 1). Leit edexr OiolIAP
OINOCEPEeIKOBAHO BKa3ye€ Ha 30UIbLICHHS ITPOHUK-
HOCTi MeMOpaH POCAMHHUX KJIITWUH TILHEHWUI s
HagxomkeHHa [OK.
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JloBXMHA KOJICOIITUJIIB
MIIEHNUIT, MM
S N ~ O o0 O

KonTpons
CKP 1:200
PBK 10
I0K 17,5
IOK 8,75
10K 8,75 +
+PBK 10
10K 8,75 +
+ CKP 1:200
IOK 1,75
IOK 1,75 +
+PBK 10
10K 1,75+
+ CKP 1:200

Bapiantu

Puc. 1. BB pamHominigaux 0iolIAP Ha mpupict BimpiskiB
kosneonTwiiB nmuenuui 3a aii IOK (konuenrpauis PBK
ta IOK — y Mr/L[M3, CKP — y po3BeneHHsIX)

BigoMo, 1110 edekT po3TArHeHHs KJIITWMH MO-
B’s13aHUII 31 30UIBIIEHHAM TOTJIMHAHHSI BOAN
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KJIITMHOIO, a TaKOX 3 aKTUBYBaHHSIM (DepPMEHTIB
H+AT®-a3u Ta KMCIUX Tigposa3s, 10 MICTIThCS Y
niaa3MaTuyHiii meMmOpani. IIponec po3TarHeHHs
KJIITUHHOT CTiHKM TIOB’SI3aHMI TaKOX 3 aKTUBalli-
€10 CHHTE3y MLEII0J03U i BE3UKYJSIPHOI CeKpellii,
sIKa TI0CTaya€ HOBi MoJlicaxapuaud IJIsl pOCTy Kili-
TUHHOI CTiHKU. OTXe, OJHUM i3 MeXaHi3MiB CTUMY-
moBanbHOI 1ii OiolTIAP Ha po3TarHeHHS KINTHUH i,
BIiIMOBIIHO, HA PIiCT POCIAUH MOXe OyTH iX BIUIMB Ha
aKTHBHICTh MeMOpaHo3B’s13aHuX pepmeHTiB. Lle min-
TBEPIKYETHCS OAaHUMM JIiTEpaTypyd TpO 3AaTHIiCTb
ITAP cnipusamy TiaBUILIEHHIO aKTUBHOCTI Takux (e-
pMeHTiB [15, 16].

IMonionuit no IOK BrumB Ha pocJIuMHM Ma-
I0Tbh JesIKi CUHTETUUYHI CIIOJYKU, SIKi HaJlexXaTb 0
ii anamoriB. Tak, Bimoma 37aTHICTH iHmOJTIN-3-
macasgHoi kuciaotu (IMK) — aHanora aykcuHy —
BILUIMBAaTM Ha MpPOLIECHM PU3OreHe3y, MNPUUYOMY
BOHA 3HAYHO aKTHMBHIIIA, HiXX MPUPOTHUN (PiTO-
ropmoH IOK. Ilepesaroro IMK € 6isbin Bucoka
CTifKiCTh Y TKAaHMHAX POCJIMH, TOMY BOHA 3aCTO-
COBYETHCS IJs1 MPUCKOPEHHSI KOPEHEYTBOPEHHS.
B 3B’s13Ky 3 UMM OyJIO0 DOCTiIKE€HO TaKOX BILJIUB
pamuoninigHux [TAP Ha IMK y 6ioTtecti Ha pu-
30T€HE3 XMBIIIB KBacoJi (puc.2). BcraHoBieHO,
10 OpU 3aMOYyBaHHi XuBLiB y po3unHi CKP
(posBeaeHHs1 1:200) criocTepiranocst 30iiblIeHHS
3arajibHOI KiJIbKOCTi KopiHliB Ha 43,7 %, ix Ma-
cu — Ha 58,7 % MOpPIBHSHO 3 KOHTPOJIEM, IIPOTE
y BapianTi 3 PBK (10 MF/I[M3) BIUIMBY Ha PU30-
reHe3 He crioctepiragocs (tabja. 1). He Bukioue-
Ho, mo edektuBHicTh CKP moB’s3aHa Takox 3
HasIBHICTIO ayKCHMHIB, fKi, 3a JliTepaTypHUMU Aa-
HUMU, MOXYTb CHUHTEe3yBaTU OakTepii pomay
Pseudomonas [17]. TIpu cymichiit gii IMK 3 PBK
abo CKP 3zarampHa KilbKiCTh KOpEHIB 3pocia B
cepeaHbOMY Ha 62,5 %, ix maca — Ha 63,1 % mno-
PiBHSIHO 3 BapiaHTOM 00poOku po3zunHoM IMK 6e3
TTAP (ta6m. 1).

OTpuMaHi pe3yTbTaTH BKa3ylOTh Ha MOKIIM-
BiCThb 3MeHIIeHHsI e(heKTUBHOI KoHueHTpalii IMK
(31 30epexxeHHSIM 1i aKTMBHOCTI) 3a JOIMOMOTOIO

nocrimkenux CKP i PBK. lle cBiguuth mpo mep-
CMEKTUBHICTh BUKOPUCTAHHS paMHoinmigHux ITAP
MpU CTBOPEHHI KOMILIEKCHMX MpenapariB 3 ¢ito-
FOPMOHAMU ayKCMHOBOI MPUPOIH.

4 = 7 N N

IMK 5 mr/am® PBK 10 mr/am® IMK 5 mr/av® +
+PBK 10 mr/nv’

KoHntpoib

Puc. 2. Pusorene3 xusBLiB kBaco:i nix BrumiBoM IMK Ta cywmi-
wi IMK 3 PBK mmiramy Pseudomonas sp. PS-1

BusiBieHO TakKOX CTHUMYJTIOBAJIbHY IiI0 paM-
HonminigHux ITAP i Ha d¢iToropMoHu iHIIUX
rpyn. Tak, BcraHoBieHo BmiuB PBK i CKP Ha
aKTUBHICTb ridepeniHoBoi kuciaotu (I'K) y 6io-
TECTi Ha MPOPOCTaHHSI HaciHHY canarty (puc. 3).
IToka3zano, 1110 3a 00pOOKM TIMOKOTWJIIB cajlaTy pPO3-
yuHom PBK (10 Mr/z[M3) iX JOBXMHA HE 3MiHIO-
Banacsi, Tofi sk npernapat CKP (po3seaeHHst 1:200)
CMpUsIB 30iIbIIEHHIO iX JOBXWHU Y 2 pa3u BigHO-
CHO KOHTpojto. Ha Haury aymKy, 1ie MOXHa Mosic-
HUTU HAasIBHICTIO TiOepesliHOBOI KMCIOTH Y CKJIamdi
CKP, 1110 y3romxyeTbcsl 3 JiTepaTypHUMU JAHUMU
Mpo CHHTEe3 1IMX (iTOrOpMOHIB MiKpoopraHizMa-
Mu pony Pseudomonas [18]. 3a cymicHoi nii T'K
(25 MF/,Z[M3) 3 gociaigmkeHumu OiollAP moBxkuHa
riNOKOTUIIIB 30iNblIMIACK Y cepeaHboMy B 1,3 pa-
3y MOPIBHSIHO 3 00po0Ko1o po3urHoM 'K 6e3 TTAP.

Hiro pamuoninignux ITAP Ha ¢itoropmonu
IHIIIOI TPYNU — LUTOKIHIHM — OIIHIOBAJIM 3a 3Mi-
HOIO0 BMICTy XJ0opodiliB a, b Ta KapOTUHOILiB Yy
JIMCTKaX IICHUII O03MMOI Il BIUIMBOM 6-OeH3U-
JnamiHonypuny (BAII, 5 MI‘/,HM3 ), a Takox OioITAP

Tabauya 1. BrumB pamuonininaux [TAP Ha pu3oreHe3 XUBIIiB KBacoi

Bapianr, wr /}1M3 KinbKicTh KOpeHiB,
1LIT./POCIUHY
Kontponb 16 £ 0,8
IMK 5 87 +£4,3
IMK 2,5 56 +2,8
IMK 2,5 + PBK 10 91 +4,5
IMK 2,5 + CKP 1:200 85+4,2
CKP 1:200 23+1,3
PBK 10 18+ 1,0

Maca kopeHis,

/10 pociiH HoBxXHUHA KOpEHS, MM
0,177 £ 0,008 7,31 £ 0,39
0,582 + 0,02 11,84 £ 0,71
0,375 £ 0,02 9,41 + 0,47
0,609 + 0,03 18,63 + 0,93
0,594 + 0,03 19,01 £ 1,14
0,281 + 0,02 15,33 £ 0,91
0,216 = 0,01 14,81 + 0,88
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Tabauusa 2. Bruius 6-6eH3wiamiHonypuHy, pamuosininaux [TAP ta ix cymiuieir Ha BMicT x0podiiiB @, b i KapOTUHOIMIB Y

JINCTKAX MIIECHUIII 03UMOT

BMicT mirmMeHTiB, Mr/T cCUpoi Macu
Bapiant, mr/om? ) . CymMma

Xopodin a Xiopodin b KapOTHHOIIB Xna/Xn b
KonTponb 1,71 £ 0,08 0,67 £ 0,03 0,73 + 0,03 2,55+0,12
PBK 10 1,79 £ 0,08 0,63 + 0,03 0,78 £ 0,04 2,84+ 0,14
CKP 1:200 1,82 £ 0,09 0,71 £ 0,04 0,75 £ 0,04 2,56 £ 0,12
6-BAII 10 1,90 £ 0,09 0,79 £ 0,05 0,82 £ 0,04 2,40 £ 0,12
6-BAIl 5 1,52 £ 0,08 0,69 + 0,05 0,61 + 0,03 2,20 + 0,11
6-BAIl 5 + PBK 10 2,13+0,1 0,75 £ 0,04 1,22 + 0,06 2,84+ 0,14
6-BAIl 5 + CKP 1:200 2,24 + 0,11 0,69 + 0,04 1,19 £ 0,07 3,24 £ 0,16

Ta ix cymilei 3 ¢itoropmoHamu. st gocaimkeHb
BUKOPUCTOBYBAJIM TKAaHWHU BEPXHBLOTO JIMCTKA POC-
JuHU. Pe3ynbratu 3BelieHi B TaoOI. 2.
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JloBXXMHA TilMOKOTWIIiB
cajary, MM

K 25

KoHTtpomb
PBK 10
CKP 1:200
'K 100
I'K 50
'K 50 +
+PBK 10
I'K 50 +
+ CKP 1:200
'K 25+
+PBK 10
'K 25+
+ CKP 1:200

BapianTtu
Puc. 3. BnnuB pamuonininHux 6io[IAP Ha mnpopocTtaHHs

HaciHHsS canaty (koHueHTpauis PBK ta T'K —
y MF/J],M3, CKP — y po3BeneHHsIX)

OpmepxaHi gaHi CBimyaTh, IO MO JI€EI0 paM-
vomimigaux ITAP BMicT xmopodiny a He3HadyHO
30iJIbLIYBAaBCSl BITHOCHO KOHTPOJIIO, a TPHU iX 3aCTO
cyBaHHi cyMmicHo 3 BAII (5 Mr/L[M3) 3poCTaB Ha
24—30 % (muB. Ta6i. 2). Oouasi pamuomimigai I[TAP
y cymimax 3 BAII icToTHO BIIMBaaM Ha BMICT Ka-

Comcok Jiitepatypu

POTHHOILIB, SIKWIA 3pocTaB Ha 63—67 % BimHOCHO
KOHTPOJII0, BMICT XJ0podily b 3MiHIOBaBCs Heic-
TOTHO.

OTpyMaHi pe3yJIbTaTH MaloTh BEIMKe 3HAYCH-
HsI, OCKUIBKM BiZOMO, III0 BMICT OCHOBHHUX ITirMEH-
TiB (hoTOCUHTE3y BU3HAYa€ (hi3iONOTiYHMI CTaH PoC-
JIMH, iX 34aTHICTb 10 (opMyBaHHSI Bpoxato [19], a
TaKOX BIUIMBA€E HA iX CTilKiCTh A0 HECHPUSITIMBUX
ymoB [20].

Bucnosku

BcraHoBeHo, 1110 MOBEPXHEBO-aKTUBHI TIPOIYK-
™™ wramy Pseudomonas sp. PS-17 — cynmepHaTtaHT
KyJAbTypaJbHOI pPiAMHU 1 paMHOJIMiAHUN 6io-
KOMIIJIEKC TIPU CHUJILHOMY BUKOPMCTaHHi 3 (i-
TOTOPMOHAMM (ayKCMHaMM, TibepeniHaMu, LU-
TOKiHiHAMU) CHOPUSIOTh IiABUILIEHHIO 1X aKTHUB-
HocTi. 3aBasgku BBy CKP ta PBK giroui KoH-
LHeHTpalii (iTOropMOHIiB MOXYTb OYyTU 3MEH-
leHi y 2 pa3u i Oinabiie 3i 30epekeHHSIM 1X
epektuBHOCTI. Ile BKaszye Ha AOLUILHICTH IO-
JaIBIINX TOCTIIKeHb 3i CTBOPEHHSI KOMILJIEKC-
HuX TipertapatiB pamuoninigaux ITAP 3 ¢itorop-
MOHaMHM pi3HuUX rpym. OTxe, 3aCTOCyBaHHS 0io-
ITAP nng minBuilleHHsI €(PEeKTUBHOCTI CTUMYJISI-
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I.B. Kapnenko, I'.I'. MigsHa, O.B. KapneHnko

BIOTEHHI PAMHOJINIAHI NAP Y KOMIMJIEKCHUX PEMNYIATOPAX POCTY POCNNH

MpobnemaTtnka. AkTyanbHOK NpobnemMoro BioTexHomMorii € CTBOPEHHS eKomoriYHo GesnevHnx npenaparis AN pocnvHHUUTBA. 3
ypaxyBaHHsIM €KOJIOri4HOI 3arpo3n CUHTETUYHUX 3acobiB NpiopuTETHUMYK € BionoriuHi NpoaykTu Ans pocnuH. Cepen HUX 3acnyroByTb
Ha yBary 6ioreHHi NoBepxHeBO-aKTUBHI pe4oBuHM (BiolAP), Lo noB’s3aHo 3 iX i3nMKo-XiMiYHMMM i BioNOriYHMMK BNACTUBOCTAMMU.

MeTa paocnipxeHHs. Bnnue noBepxHEBO-aKTUBHUX NPOAYKTIB MIKPOBHOro cuHTesy wramy Pseudomonas sp. PS-17 (pamHoninia-
HuX GiolAP) Ha aKTUBHICTb (DITOrOPMOHIB AN CTBOPEHHS KOMIMMEKCHUX PETYyNSiTOPIB POCTY POCIVH.

MeToguka peanisauii. Bnnve cynepHartaHTy KynbTypanbHoi piguHu (CKP) i pamHoninigHoro 6iokomnnekcy (PBK) Ha akTuBHICTb
iTOropMoHiB BU3Hayanu y 6ioTectax Ha ayKCUHW, LUTOKIHIHW, ribepeniHu.

Pe3ynbTaTtu gocnigxeHHs. Noka3saHo, wWwo y koMmno3suuisax PBK i3 diToropmoHamn nNiagBULLYETLCS X aKTUBHICTb: ayKCWHIB — Ha
28 % (inponin-3-ouTtoBa kucnota) i 63 % (iHgonin-3-macnsaHa kucnorta), ribepeninis — Ha 30 %, uUMTOKiHIHIB — Ha 24-30 % (nopiBHSHO 3
BapiaHTamu 6e3 NAP). Cxoxuin CTUMyNOBanbHWI BNAMB Ha (hiTOrOpMOHW BCTaHOBIEHO i Ans npenapaty CKP, kpim Toro, BiH NposiBnsB
diToropmoHonogibHy Aito.

BucHoBkW. PesynbTtaT oBOASITE MEPCMNEKTUBHICTL paMHoninigHmx MNAP ons cTBOPEHHSI eKonoriyHO 6e3nevHnX KOMMNEKCHUX
perynsarTopis pocTy poCIvH.

KnroyoBi cnosa: pamHoninigHi NAP; koneonTunb; rinokoTUIb; LUMTOKiHIH; ribepeniHoBa K1CnoTa; ayKCuH.

W.B. KapneHko, I'.I'. MugaHa, E.B. KapneHko
BUOIMEHHbIE PAMHONUMUOHLIE NAB B KOMIMIEKCHBLIX PEMYNATOPAX POCTA PACTEHUN

Mpo6nemaTuka. AkTyanbHow npobnemon BoTEXHONOMMKN ABNSIETCA Co3AaHne akonormyeckn 6esonacHbix npenapaToB A pac-
TeHneBoacTBa. C y4eTOM 9KONOrMYeckom Yrpo3bl CUHTETUYECKUX CPEACTB NMPUOPUTETHBIMU SBMSIOTCA Buonormyeckne npoaykTbl AN
pacTeHuii. Cpean HUX 3acnyXuBaloT BHUMAHWSA BMOreHHble NOBEPXHOCTHO-aKTUBHbIE BellecTBa (6MolMAB), 4To cBA3aHo ¢ ux duanko-
XMMUYECKMMM 1 BUONOrMYeCcKMmM CBOMCTBaAMM.

Llenb nccnepoBaHus. BnnsHne noBEepXHOCTHO-aKTUBHBLIX MPOAYKTOB MUKPOOHOro cuHTe3a wramma Pseudomonas sp. PS-17
(pamHoNMNUAHbLIX 6MOMNAB) Ha aKTUBHOCTb (PUTOrOPMOHOB AN CO3AaHUS KOMMIEKCHBIX PErynaTOpoB pocTa pacTeHU.

MeToguka peanusaumu. BrnusHue cynepHaTtaHTta kynbTypanbHon xuakoctu (CKP) n pamHonunugHoro 6uokomnnekca (PBK) Ha
aKTUBHOCTb (OUTOrOPMOHOB Onpeaensany B brotectax Ha ayKCWHbI, LLUTOKUHWHBI, TMOGepenmuHbl.

Pe3ynbTatbl nccnepgoBaHus. MNoka3aHo, 4To B koMnosnumsx PBK ¢ duToropMmoHamu noBbILaeTcst MX akTUBHOCTb: ayKCUHOB —
Ha 28 % (vHponun-3-ykcycHas kucnota) n 63 % (nHaonun-3-macnsHas kucnota); rmbbepennvHos — Ha 30 %, UMTOKMHMHOB — Ha 24—
30 % (B cpaBHeHuu ¢ BapuaHTamu 6e3 MAB). [MogobHoe cTuMynupytoLee BNUsHUE Ha (OUTOrOPMOHBI YCTAHOBIIEHO M ANS nMpenapara
CKP, kpome Toro, oH nposBnsan dputoropMoHonogo6Hoe aencTene.

BbiBogbl. PesynbTaThl AoKa3biBalOT NEpCnekTMBHOCTb pamHonunuaHbix MAB ans cosgaHusi akonormyeckn 6esonacHbiX KOM-
NIEKCHbIX PeryrnsTopoB pocTa pacTEHUN.

KntoueBble cnoBa: pamHonunuaHele MAB; koneonTusb; TMNoKOTUMb; LIMTOKUHWH; rnbbepennnHoBasi KNCNOTa; ayKCUH.
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