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Hoayuenve 1ovie NOMEHUUAALHO (6U0)Pa3AG2AEMBLE FKOAOZUNECKU HUCTNBE TOAUMEDHBLE M-
MEPUAAVL HA OCHOBE UOHOMEPHO20 noauypemana (MITY) arugamuneckozo pada u kcanmana
(Kc). Hcenedosaro 8auanue KOMNOHEHMHOZ0 COCTNABE HG KOAMOUOHO-TUMUNECKUE CEOTCMEa
ducnepcuts UIIY/Kc u naenox. Memodom UK cnexmpockonuu nodmeepoicdeno obpazosarue
KaK PU3uUNECKUT, MAK U TUMUNECKUT C8A3ET MedHcdy noraprvimu epynnamu UITY u Ke. /l3e-
MA-NOMEHUUAA CUHTNEZUPOBAHHBIL NOAUMEPOS CHUINCAEMCA € YeeaudeHuem codepoicanus Ke.
HUcenedosarue adzesuu murpoopearusmos euda Bacillus subtilis x noseprrocmu mAeHOUHDIT
MAMEPUAAOE NOKAZAAO TOBBAUEHHYIO NPEIPACTLONONCEHHOCTND CUHMESUPOSAHHHLL NOAUMEDOS
K amake MukpoopeaHu3MO8 No CPABHEHUIO ¢ NOAUYPEMAHOGOT MAMPUYET.

Coznmanne MaTepUATOB Ha OCHOBE BO30OHOBJISIEMOTO CBHIPHS, PA3PYIIAIONINXCS B YCIOBUIX OKPY-
JKAOIIEN Cpeflbl 110 OKOHYaHUHU CPOKA WX UCIOJIB30BAHUS, OJHO U3 OCHOBHBIX HAIIpABJICHUI “3e-
sienoit xumun’ . [lomucaxapuabl pacTUTEILHOIO ITPOUCXOKIEHUST HAXOIAT IITUPOKOE MPUMEHEHNe
[PU CO3JIAHUY HOBBIX JIerpaabesibHbIX TOJINMYHKIMOHAIBHBIX IOJIUMEPHBIX Marepuasos [1-3].
IlosiButrch 1IEpBBIE PE3YJIBTATHI UCIIOJIbL30BAHUS PACTUTE/LHBIX MACEN JJIsT OJIYIeHUS ITOJIU-
MepHBIX TieH [4]. B mocsiesnee Bpemsi mHTEpeC uccsenoBaTesieii Bce OOJIbINE MPUBJIEKAIOT IK30-
MTOJINCAXAPUILI KaK MPOJAYKT OHMOTEXHOJIOIMU, KOTOpPbIe O0JIAAI0T KJIUMATHIECKON U Ce30HHOM
HE3aBUCUMOCTBIO TMOJIYUEHUs, & TAKyKe ITPOCTOTON U SKOHOMUIHOCTHIO.

[ess maHHOrO MCCIEIOBAHUS — IIOJIYY€HUE HOBBIX, CIIOCODHBIX K IEIPAIAIIUN 0/ BIUSHUEM
pasynIHbBIX (PAKTOPOB OKPYKAIIEH CpeIbl, TOJUMEPHBIX MATEPUAJIOB MHOTOMYHKIIMOHAIBHOTI'O
HA3HAYEHUs] HAa OCHOBE 9KOJIOIMYECKU Oe30macHoro monomepuoro nosmyperana (UIIY) u muk-
poGHoro sK30no0ncaxapuia kKcanrana (Kc); geranbHoe nusyuenne ux CBOHCTB, OBEJIEHUsI B yCJIO-
BUSIX MOJIEJIBHBIX CPEJ U CIIOCOOHOCTU K JIETDAJIAIIIH.

B kadecTBe 00BHEKTOB MCC/IEIOBAHUS CHUHTE3UPOBAJIM KCAHTAHCOIEPKAIINE aHNOHOAKTHUBHBIE
nonomepubie nosimyperanbl (UITY /Kc) B Buze BoaHbIX Jucnepcnii peakiueil H30IHMaHaTHOTO Mpe-
Kypcopa Ha ocHOBe osmurookcurerpameruienrinkoss (MM 1030) u rekcameTHiieHAnU30IMaHATA,
B3ATBIX B MOJILHOM COOTHOIIeHHH 1 : 2 coorBercTBeHHO (Tedenne peaknun — 2 4 upu 80 °C)
¢ aumerustospornonosoii kucsoroit (JIMIIK) ¢ nociemyromum yymuennem doprosmmepa Ke
passmuanoii kounenrpanuu (0,2%; 0,4%; 0,6%; 1,0%; 2,0%; 5,0% or cyxoro ocrarka). Kcanran
6bl1 BBeJIeH B Buje cyxoro noporka (“Sigma’, Xantomonas camprestris pv camprestris (MM
2000000-50000000)). Heiirpamuszaimio kapbokcuababix rpyii dparmentos JIMITK nosyyenubx
UITY /Kc ocymmiecTBiasian ¢ momMoInpio tpustniamuia, 3areMm WITY /Kce nucnepruposanu B Bose
C TIOCJIeAYIONUM yaajieHueM arerona. Meromom obparrenus dhas3 ObLIN MOJyIeHbl IJIEHKOOOpa-
3yIOIIHe orajecnupytomue guctepcuu. [lomvepnbie eHKH (GOPMUPOBAJIH IIPU KOMHATHOM TEM-
neparype Ha TedIOHOBOM MOJIOKKE C TOC/IeAyIoNeil cymkoit B repmotnkady mpu 65 °C u B Ba-
KyyMHOM cymmibHoM IiKady 1npu 55 °C 1o nocrosaaoro seca. OObLEKTOM CpABHEHHsI CJIY KIIA
muctepcust VIITY (MaTpuna), mosydeHHasi aHAJIOMMYHBIM criocoboM 6e3 nobasienus K.
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Baxxuo ormernts, uro npu mexanudeckom cmernenun VITY u Kc mrenkoobpasyromntyio auc-
[IEPCHUIO MOJIYIUTh HE yJIAJ0Ch: CMECh PACCJIAUBAaETCs B TedeHne 24 .

CocraB, KOJJIOUIHO-XUMUYECKUE, (PUBNKO-MEXaHUIEeCKHe CBOHCTBa CHHTE3MPOBAHHBIX
UITY /Kc pucnepcuii u 1ieHOK mpeJcraBieHbl B tabi. 1.

[ToBeimenne konaecTBa Kc B KOMIIO3UIINY BBI3BIBAET HE3HATUTEILHBIN POCT pa3Mepa IacTHUIL
u pH nucnepcnit, ognako cpeguuii pasmep gacrut (rqp) UITY /Kce Haxonures B mpenesax ycroi-
quocTu Jucnepcuii [5]. Bogomorommenue mieHOK yBeJIMYUBACTCS C MOBBIIIEHUEM COJEPIKAHUST
Ke, 5%, mocrurasi MmakcumasbHoro suadenus npu 5%. Vssecrro [5], uro quddysus Bojpl onpe-
JIEJISIeTCS MUKPOCTPYKTYPOl MaTeprasa U CPOJICTBOM MOJIMMEPHBIX KOMIIOHEHTOB K Bojle. JacTb
TUIPOPUIBHBIX THAPOKCUIBHBIX IPYIIT KCAHTAHA yIACTBYET B 00PA30BAHUN MEXKMOJIEKYITPHBIX
cBazeit ¢ UITY, onHako ¢ yBemyeHneM ero KOJIMIecTBa 0oJIbiast YaCTh STUX IPYII OKA3bIBAETCSH
HE3a/efICTBOBAHHOI, B pe3ysbrare uero Kc Bbige/iseTcs B OTAEIbHYIO a3y, CIoCOOCTBYS IO-
BBIMIEHUIO T'UIPOMUIBHOCTU TIJIEHOK, YTO COIPOBOXKIAETCS CHUXKEHUEM 3HAYEHUN KOHTAKTHOIO
yria cMaduBanust (cM. tabur. 1).

Buauenust npouHoctu u acruanocru mienok VITY /Ke B nesom nuxke B cpaBaennn ¢ VUITY
MaTpHIE, IpudeM ¢ yBeJHdIeHueM KojudecTBa KC 9Tu 3HAYEHHMsS TOCTEIEHHO yMEHDLIIAIOTCH.
CHmkeHne MpOYHOCTH B pe3ysibTare BBeleHusi K¢ mpomcxomuT 3a cYeT HApYIIEeHUs! CUCTEMbI
CYIIECTBYIOIMMX BOJOPOJHBIX cBsizeit VIV, 4ro okasbiBaeT B/IMsSIHME W HA KOH(MOPMAIMOHHYIO
noasukaocTh VIIIY. B mamnoMm ciiydae oTMedaeTcss CHUXKEHUWE JIACTHIHOCTU BCJIEICTBUE
orpannveHusi crocobHoctu Mmosekysn noiuyperana (ITY) K KorGOpMAIMOHHBIM U3MEHEHUSIM
110/, BJIMSIHUEM BHENIHUX CHJI, U KOJUIECTBO BBOAUMOro Kc OKa3pIBaeTCsi HOCTATOYHBIM JIJIst
nojiaBeHnst KoudopMmarmontoit nojasmkaocTr WITY. BogbIIMHCTBO TpyIlil ypeTaHOBOTO OJIU-
romMepa, CIOCOOHBIX K OOpPa30BAHUWIO BOJIOPOIHBLIX CBs3€il C THAPOKCHJIbHbIMEU TIpynmnamu Kc,
OKAa3bIBAIOTCS CBSI3aHHBIMU, U 4acTh KC Bble/sieTCs B OT/IEIbHYIO (ha3y, IPUBOJS K CHUKEHUIO
IPOYHOCTHBIX CBOMCTB CHCTEMBI 38 CYET HEBLICOKHMX IIPOYHOCTHBIX CBOMCTB camoro Kc.

Cornacuo panubivm K cniekrpockonuu B criekrpe VITY (a na puc. 1) Habiogaorces Bee Xa-
pakTepucTudeckue 1moJiockl YactoT 11Y: Banentuble Koebarus NH-rpymm 3325 ev~ !, BaslenTHbBIE
kosteGanust rpyrn CHy u CHs 2939 u 2850 cm™ ! coorsercrsenno; ajentibie Kosebamus C=0
yperanoBoii rpymmst 1720 ey~ nedopmarmonnsie KoseGanus rpymn NH u sasenrasie CO—N
1540 em™'; acummerpuunbie BasentHble kostebanus COC 1250 cv
1105 cm™ !, BeicokouacToTHOE IJI€90 Ha MUKe BaJeHTHbIX KoxeGannii NH-rpymn B crexrpe UITY
(3375 CMil) cBuzieTesiberByeT o npucyrersun ¢Bobogabx NH-rpynmn. B ciekrpe UITY /Ke (em. a
Ha puc. 1) 9T0 MmIeYo MCYe3aer, a UHTEHCUBHOCTH CBSI3aHHBIX BOJIOPOJHOI cBsizbio NH-rpymn

n cummerpuaabie COC —

Tabauya 1. CeoiictBa Bomubix qucnepcuii IITY /Kc n nuienok ma nx ocHoBe

CsoiicTBa
. CaoiicTBa, IJIEHOK
JIACTIEPCHi
ConepxaHue
K Bopnonormo- Yron IIpounocTts
c, % Teps OrHrocurenbHoe
pH [eHne CMaYMBaHUSA, Ha pa3pbIB, %
HM (24 ), % rpas MITa yasinHenue, %
0 71 7,84 2,6 68 7,3 1470
0,2 114 8,13 8,4 64 6,8 1307
0,4 120 8,05 9,0 61 5,9 1142
0,6 161 7,79 9,7 58 5,3 1100
1,0 157 7,83 9,8 55 3,8 1055
2,0 166 7,37 11,4 52 3,3 940
5,0 176 7,17 22,9 50 2,3 742
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Puc. 1. UK-cuekrper: a — UIIY (1) u UIIY /5% Kc (2); 6 — UITY /5% Kc (1) n Ke (2)

(3325 CM_l) YBEJIMYUBAETCS, TOSBJISIETCS MIUPOKast cjadasi 1moJyioca 9actorbl 3540 CM_l, CBA3aH-

Hasl ¢ IPUCYTCTBUEM He yJaCTBYIOIMX B obpaszoBanuu BomoponHoit c¢esizu OH-rpymm Ke. B cre-
krpe UITY /Kc Ha nuke 110os1ockl BajieHTHbIX cuMmMeTpudHbix Konebanuit C—O—C npu 1105 em !
HHU3KOUacToTHOrO 1teda (1013 CMil) HOSIBJIAIOTCs BasieHTHble Kosiebanuss C—O u mpoucxonnt
CHI>KEHVE MHTEHCUBHOCTH JTOMU ITOJIOCHI, YTO CBUJIETEIHLCTBYET O BOAOPOIHOM CBSI3BIBAHUU KHUC-
Jiopojia pocroro a¢gupa ¢ OH-rpymmavu Ke.

Bumecre ¢ tem na UK-crnekrpax UITY /Kc u Ke (em. 6 nva puc. 1) Habiogaercs CHUXKeHHE
UHTeHCHBHOCTHU 110J10Ch! Toriomerust ¢cBsizu C—H CHyO-rpymmer Ke 1334 CM_l, 9TO CBUJIETEIHCT-
ByeT 00 uX y4yactun B obpasoBannu xuMudeckoil csssu ¢ NCO-rpynnamu osmroyperana (OV),

a MCYe3HOBeHme ToI0chl 1298 e !

— 00 UX y9JacTuu B BOJOPOIHOM CBSI3BIBAHUU C HOJIAPHBIMU
IpyIIIaMUA OJIUIOYPETAHOBOM COCTABJISIOIIEIH.

Bnustaue Kc na nerpagamuio NITY uzydanu 1mo MeTojuke, ITO3BOJISIONIEH MOJEIUPOBATD
IPOIECCHI, TIPOMCXO/ISAIINE B IIPUPOJIHBIX yeaoBusX [6]. O6pasiibl SKCIOHUPOBaJIN B KOHTEHHEPDI
¢ rpyHTOM cpejHeit 6uosornueckoii akrunocru [7| (pH 6,82; ornocurensaas Biaykuoctb 60%;
remuneparypa 14-25 °C) ua cpok or 1 10 4 mec.

Omupenenenne MEKPOMIIOPHI IPYHTa ITOKA3AJI0 IIPUCYTCTBHE IPHOOB IIPEUMYIIECTBEHHO POJIOB
Rhizopus, Aspergillus, Penicillium. CkopocTb aerpajaiuu KOHTPOJUPOBAJIU 110 IIOTEPE MACCHI

MHKYOMPOBAHHBIME 00PA3IAMU Yepe3 OlpeJIeJIeHHbIe IPOMEKYTKHI BpemeHu (Tabii. 2).
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Puc. 2. UK-cuekrpsr UITY /5% Kc nocse (1) n 1o (2) uHKyOupoBaHusi B I'DyHT B TedeHue 4 Mec.

C yBenumuenueMm cojiepxkannsi K¢ B KOMIO3UIUSX MOTEPsi MACChl BO3PACTAET HE3ABUCUMO OT
POJIOJIZKUTEILHOCTH SKIEPUMEHTa, IIPK 3TOM 3a 4 Mec. oHa cocrasigeT 3,3-10,2%, 1ro npesbima-
et dakTudeckoe cojepxkanne Kc B 2-16 pas u norepro Maccol Marpuiibl B 2,5-7,9 pa3. [losyuen-
HbI€ JIAHHBIE CBUJIETEILCTBYIOT O COJACHCTBUU €K30I0JIIcaxapuia mporeccam gectpykiuu UTTY.
Cumxkenune ypoBHsi pH rpyHTa B KHC/IYIO CTOPOHY HA MPOTS2KEHUHU BCETO TIEPUOIA NHKYOUPOBAHU ST
CBUJIETE/ILCTBYET O IPUCYTCTBAU B HEM OPTraHMIECKUX KHUCJIOT, BBIJIE/ISEMbIX B IIPOIECCE YKUBHE-
nesitesibHocTH MUKpoopranu3mos (MO), ucnosb3yomux nHKYyOUPOBaHHBIE 00PA3IbI B KAYECTBE
ncrounuka nuranus. leiicreue MO rpyHTa Biieder 3a coboii U MOHMXKEHUE (PU3UKO-MEXaHUIe-
CKUX ITOKazaTeseil, mprieM 3HAUYeHus MPOYHOCTU U dnactudnocTu 1js VUITY monm:karores mocie
4 mec. BblIEpKKHA B rpyHTe Ha 2,8 u 1,4% cOOTBETCTBEHHO, B TO BpeMsl KakK 3TU IOTEPU s
obpasna UITY /5% Ke cocrasisior 50,1 u 18,0% coorsercrBenno. BusyaibHas oleHKa ILJIEHOK
[IoCJIe MMPOBEIEHNS UCIBITAHUS B TPYHTE TMOKA3BIBAET JOCTATOYHO BBICOKYIO CTENEHD MOPaYKEHUS
obpasnos kierkamMu MO.

[Tporekanue mporecca jerpajganun Ha npuMmepe obpaza WITY /5%Kc 6bu1o moarsepxkieHo
naunabiMu K criekrpockonmu (puc. 2). Ha criekrpe obpasna mocsie JecTpyKiun HabI01aeTcst
cHIDKeHne uHTeHcHBHOCTH 1o0ockl NH MoueBnunnoil rpymmst npu 1627 cm™ ' u rpymmsl C(O)N
upu 1537 em™ !, a Taxske HCUE3HOBEHHE TIOJIOCHI HOMIOMEHHs! ¢BsI3u edopmarmonabx NH ype-
TaHoOBBIX (bparMenTos npu 1571 ML, mepepacipeiesienne HHTEHCHBHOCTE]H MOJIOC HOIVIONEHHST

Tabauya 2. Ceoiicrea nuenok VITY /Kc nocine nHKy6upoBaHust B IpyHTe

ITorepsi dus.-mex.

H rpynra nociie .
bt Ipy I nokKasareJjieil mocjie

TTorepst maccor, %

Conepzxanue HUCCJIeJIOBAHUS "o
Ke, % nposejienus onbita — o/, %
1 mec. ‘ 2 Mec. ‘ 4 mec. 1 mec. ‘ 2 mec. ‘ 4 mec. 1 mec. ‘ 2 mec. ‘ 4 wmec.
0,0 0,3 1,0 1,3 7,28 7,15 7,11 0,1/0,6 1,3/1,3 2,8/1,4
0,2 1,25 1,1 3,3 7,59 7,51 7,38 2,9/0,8 7,3/1,4 8,8/2,6
0,6 1,97 2,2 4.7 7,56 7,48 7,33 8,6/2,7 12,4/1,7 18,1/3,1
1,0 2,45 2,6 6,6 7,43 7,39 7,22 14,2/3,6 20,7/2,6 22,6/5,2
2,0 2,70 2,8 7,3 7,34 7,27 7,20 20,2/5,0 23,3/7,7 27,4/9,0
5,0 6,20 6,3 10,2 7,33 6,88 6,53 28,3/6,1 37,2/8,0 50,1/18,0
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CBODOJIHBIX OT BOJIOPOIHOIO CBsi3bIBaHMs U cBsizaHHbIX C=0 yperaHoBoro ¢parmenTa mpu 1708
1692 cm™ L, T.e. B HEPBYIO OYEpe/b IPOUCKOAUT JerPaJIaIisl YPETAHOBBIX U MOYEBUHHBIX TPYIL,
a Takke BOJOPOJHBIX CBs3€l, 00PA30BAHHBIX HUMU.

Jlerpaanus IOJIMMEPOB B OKPYKAIOIIEH cpejie MPOUCXOIUT B PE3YJILTATE TUIPOIUTHIECKOTO
pacIenjieHus, B TOM YHUC/I€ IO JeHCTBAEM MPOJAYKTOB MeTab0IM3Ma MUKPOOPraHU3MOB, Opra-
HUYECKUX KUCJIOT (HAIPUMED, JIMMOHHOI KUCJIOTHI ), POy TIEHTa IJIECHEBLIX I'puboB poja Asper-
gillus [8]. VcubiTanust no BO3EHCTBUIO HA IMOJIyYEHHBIE MaTepUasbl KUCJION U IIEJIOYHOI cpej
OBLIN IIPOBEIEHBI B MOJIEJBHBIX YCIOBHUsIX. CTeleHb IUIpoJin3a MMOJUMEPOB B KHCJION U IIesIo-
YHOI CpeJIax ONPEJIEISIN 110 TIOKA3ATESIM IIOTEPU MACChl U (PUBUKO-MEXaHUIECKUM TTI0KA3ATEIISIM
06pasros J1o u mocste rujposusa (tabi. 3). [IpeaBapurenbHo B3BeleHHbIE 06PA3Ibl BbIIEPKIBA-
s 30 cyr B 0,1 H pacTBOpax €JIKOro KaJus U COJISHON KUCJIOTHI B TepMocTare npu 25 °C, noce
9€ro BBICYIIUBAJIN 0 TTOCTOSHHON MAaCChI M IIPOBOIMIN KOHTPOJILHOE B3BEIIMBAHUE U UCIIBITAHIE
Ha pa3pbiB. [locse ruaponsa 9eTKo ITPOCIeKUBAETCs BiausHue cofepxkanusi Kc B obpasnax: dem
OHO BBIIIIE, T€M DOJIbIIIE TOTEPS. MACCHI IIJIEHOK, a MPOYHOCTD U DJIACTUIHOCTD HUKE, T. €. ILJICHKHU
UITY /Kc B Goblieii cTerneHn moBePXKEHbl THIPOJTUTHIECKON JECTPYKIIMU B CDABHEHUH C MAT-
puneii.

[lepBBIM 3TAIIOM JECTPYKIME JIFOOOIO0 MATEpPHAJIA B OKPYKAIOIIEH cpejie SBJISeTCS aJre3ust
MHUKDPOOPraHU3MOB K IMMOBEPXHOCTU MaTepuaja. Hamu ucciaemoBantach ajare3mss MUKPOOPIaHU3MOB
Busa Bacillus Subtilis (BS), KoTopble Hapsily O MHOI'MMHU IIJIECHEBBIMU I'PUOAMU IIUPOKO Pac-
[IPOCTPAHEHBI B IIPUPOJE U XapPAKTEPHU3YIOTCsI BBICOKON T'HJIPOJIMTUIECKON aKTUBHOCTBIO, B TOM
9HCJIe TI0 OTHOIIEHUIO K ITOJUMEDHBIM BEIeCTBAM PA3HON MPHUPOJLI, U IIOTOMY MOTYT CJIYKUTh
MOJIEJIbIO KJIeTOK-/1ecTpyKTopoB [9]. [Tosyuennsle puciepcnn HAHOCHIM HA MPEIMETHOE CTEKJIO
u peicymmBasn npu 60 °C 10 MOCTOSIHHON MacChl, a 3aTeM IIOMEIAIN B MUTATEJIbHYIO YKUIKYIO
cpeiy Menkunoit [10]. B kauecTBe KOHTPOJILHOrO 06pasiia UCHOIH30BaIU IPEJIMETHOE CTEKJIO Oe3
IJIEHOYHOTO MTOKPBITHA. 110 OKOHYaHNN ABYX 9aCOB 00pa3Ibl BEIHUMAJIH, IIPOMBIBAJIN JTUCTUAIAPO-
BaHHO BOJIOH U CYIMJIA HA BO3/IyXe [IPU KOMHATHOI TeMieparype. Uuc/JIeHHOCTDb aJIcOPOUpPOBaH-
HBIX MEKPOOPraHU3MOB OIPEIEIsLIA METOJAOM IIPSIMOTO cueTa B 50 [MOJIsIX 3peHnsi Ha MUKPOCKOIIE
“Biolar”. /lanuble ombiTa IpUBEJCHBI B TabJI. 4.

UccnenoBanue anresun BS K MOBEPXHOCTH IJIEHOYHBIX MATEPUAJIOB ITOKA3AJIO ITOBBIIIEHHYTO
CKJIOHHOCTb KOMIIO3UIUI K aTake MEKPOOPTraHU3MOB 110 CpaBHEHUIO ¢ MaTpulieil. OHaKO HEOXKH-
JIAHHBIM IIPEJICTABIIETCA TOT (DAKT, 9TO C yBeJMIEHUEM cojep:kanusi Kc KoJImIecTBo aJire3upo-
BaHHBIX MO cHU>KaeTCst, B OTJIMYINE OT ITPOBEJIEHHBIX HaMU paHee uccienoBannii UITY momobHOi
CTPYKTYPBI HA OCHOBE KpaxMaJia, [Jie OTMeUaJjcsi CUMOATHBIN 3(MEKT yBeJIMIeHUsT KOJIMIeCTBA
azresuposanabix MO ¢ yBesmmaenueM cojepxkanus kpaxmada B UITY [9]. Do moxer ObITh cie-
crBUeM Hajumaus B Kc 60JIBIIOro KOJMIecTBa IUIPOKCUIBbHBIX, KADOOKCUJIBHBIX I'PYIIIT U OCTATKOB

Tabaruya 3. Pusnko-mexaHndeckue nokasaresu mieHok VITY, YTV /Ke nocie rugapoamnsa

0,11 p-p KOH 0,1m p-p HCI
Conepzkanne

Kc, % Iloreps IIpounocrs vHa | OrHocuresnsHoe | Iloreps IIpounocrs Ha | OrHOCHTEIBHOE
maccel, % | paspes, MIla | ynmumaenune, % | maccel, % | paspws, MIla | ymuunenne, %

0 0,1 5,7 970 0,22 6,7 860

0,2 0,9 4,8 807 0,69 6,5 707

0,6 1,1 3,7 700 0,93 4,7 600

1,0 1,4 2,8 655 0,95 3,2 555

2,0 1,5 2,2 540 1,09 2,8 480

5,0 1,8 1,3 442 1,68 1,7 402
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Puc. 3. Duekrpokunernyecknii (-norennmasn UITY (obpasen 1); UIIY /5% Kc (obpazern 2); UITY /0,2% Kc (3)

[VIFOKYPOHOBOM KUCJIOTBHI, & TAKYKe KUCJbIX TUPOBUHOIPAIHBIX TPYIIIL, TPUIAIONUX MOJIEKYJIAM
Kc anmnonnblii xapakrep, 4To € yBesmdenueM cojiepkanust Kc npuBoguT K 3J1eKTPOCTATHIECKOMY
B3aMMOJIEHCTBHIO KjeTOK BS ¢ mosepxuocThio obpasmnos UITY /Ke.

C 1e/IbI0 BBISICHEHUS B3AWMOCBSI3U: KOJIMYECTBO AJIN€3UPOBAHHBIX HA [MOBEPXHOCTHU ILJIEHOK
MO — comepxkanne Kc namu ObLIH TPOBEEHBI UCCIETOBAHUST JIEKTPOMDUINIECKUK CBONCTB TO-
sepxuoctu UITY /Kc. Pesyibrarsl usMepenusi 371eKTPOKUHETUIECKOTO MOTEHIINATA TOBEPXHOCTH
(¢) UITY u MIIY /Kc mieHok npuBeieHbl HA puc. 3.

¢-Tlorennuain paccuurbiBasu no dopmyse Cmomnyxosckoro [11]:

e= 1)

eeoE’

rje V — CKOpOCTb JIBUXKEHUsI YACTUIIBI B 3JIEKTPHUIECKOM I10JI€ HAIIPSXKEHHOCTBIO 15 1) — BSI3KOCTD
JcnepcuonHoii cpejibl, [la - ¢; egg — abcosoTHas jaussieKrpudeckast nponunaeMoctb, ®/m; ¢ —
9JIEKTPOKMHETHIECKUI MMOTEHIna, MB.

s MCKJTIOYUeHUs BIUSHUS [OJISIPU3AIUE JIEKTPOJIOB B SUeiiKe i MUKPO3JeKTpodopesa
HAIIPSI?)KEHHOCTDb TI0JIsT I paccYuThIBAIM 110 JJAHHBIM O BEJIMYHHE TOKA U YIEJbHOHN 3JIeKTPOIPO-
BogHocTH k = Cyy LS/ R 15t KOHKpeTHOTO 06pasia B siyeiike. [Ipu srom dopmysa (1) npunumaer

n,x .
Bug ( = ;kﬁ (3nech Cyq — KOHCTAHTA siYEHKH; & — GA30BOE PACCTOSTHUE JIJIsI OIIPEJIeJICHUST
0

CKOPOCTH JIBHKEHIS 9aCTUIbI, MKM; S — cedenne saeiiki, cM2; L — PACCTOSIHIE MLy SJIEKTPO-
nmamu; R — conporupienne, KOM; I — cuta ToKa B staeiike, MA; t — BpeMsi JIBUKEHUsI YACTUIIBI, C.

Tabruya 4. Anresust Bacillus Subtilis K OBEpXHOCTH TIJIEHOK

Conepxanne Kc, AJresnst MEKpOOPraHU3MOB

% KJIeTKa/MM2

0,0 (0,15 £ 0,01) - 10°
0,2 (1,72 4 0,06) - 10°
0,4 (1,58 4 0,09) - 10°
0,6 (1,37 4+ 0,08) - 10°
1,0 (1,30 & 0,30) - 10®
2,0 (1,28 4 0,10) - 10®
5,0 (1,20 £ 0,09) - 10°

* Kourpoms (0,13 £0,1) - 105,
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C BBeserneM Kc B cucreMe IPOUCXOIST KOHKYPEHTHBIE MIPOIECCHI [TOJIIY PETAHOOOPA30BaAHMUSI
3a cueT xuMmmdeckoro pzammojeiicteust Ke ¢ OY u nepepacupejiesieHne BHYTPU- U ME2KMOJIEKY-
JIIPHBIX BOJOPOIHDLIX CBA3€l, MOCKOIbKY Makpomosiekyabl VITY u Kc nmeror annonHbIil Xapak-
Tep, 9To ObLIO NOKa3aHo ucciaeoBanusamu MK cnekrpockonuu (cum. 6 Ha puc. 1). Moxkuo npejo-
JIOXKUTD, 4TO 11pu MaJioM cozepxkannu Ke (0,2%) 3apsijibl XUMIUYECKH CBSI3AHHBIX MAKPOMOJIEKYJI
Kc u UITY cymMmMmupyroTcsi, 9TO U IPUBOJAUT K YBEJUYEHUIO CKOPOCTH JIEKTPOdOpe3a U COOT-
BeTCTBEHHO (-moreHnuana (cm. obpaser 3 ua puc. 3). [Ipu rakom conepxkanun Kc nabionaercs
MakcuMaJsibHas ajresust BS K nosepxHoctu obpasma (cMm. Tabu. 4). Yeeaudenue cojepxkanus Kc
210 5% NpUBOAKUT K M3MEHEHUIO KOH(MOPMAIMN U B3aUMHON HEATpaIU3alun 3apsrKeHHbIX TPYIIII
UITY u Kc un, kak cjiecTrue, K YMEHBIIEHAIO CYMMAPHOTO TOBEPXHOCTHOTO 3apsifia. ¥ YUThIBas
OTPUIIATE IBHBII 3apsiji MUKpOOpranu3oMoB BS, 6GoJiee Bbicokasi ux ajresus K VITY /0,2% Kc mo-
2KeT ObITh BbI3BaHA 00Jiee CHJIBHBIM BJIMSHHEM aJCOPOINN BOJIOPACTBOPUMBIX IK30METaDOUTOB
OakTepuil, YMEHbBIIAOIX TOBEPXHOCTHBIN 3apsii eHKH. JlJjisi ucciie/IoBAaHHBIX CUCTEM B JIaH-
HOM BPEMEHHOM HHTepBaJjie XapakTep B3amMmocBsasu aaresuss MO — (-rmoTeHIa MOBEPpXHOCTH
UITY /Kc onpenensiercst crienuduaeckumMu (pakTOpaMu ajre3un MoJ00HO JIEKTUH-YTJIEBOIHOMY
B3aUMOJIENCTBUIO.

Takum 00pa30oM, HOJIyUIEHBI HOBBIE IKOJIOIHIecKd ducThbie [IY ¢ pa3jaudHbIM cofpep:KaHueM
upupojuoro komnoneHTa KC. [TokazaHo, 9T0 UMEHHO XMMUYECKOE B3aMMOIEHCTBIE TTPUPOTHOTO
9K30II0JINCAXAPUIA U ITOJTUMEPHON MaTPHUIILI OIIPEIEJIeT CIIOCOOHOCTD STUX MATEPHUAJIOB K JIerpa-
janun. Ajresust MuKpoopranu3mMoB BS k moepxuocTu Kc-cojiepskamux MJIEHOK BBINIE OTHOCH-
tepao UITY maTpuiiel m KOHTPOJILHOTO obpasia, K Tomy ke Kc-comepzkarmme o6pasibl B 060/
el CTemeHy MOIBEP2KEHDI IMEeJIOUYHOMY U KucJaoTHOMY Truiposnu3am. [loareepxkaennoe K cre-
KTPOCKOIHeil 00pa3oBanme MeXKMOJIEKY/ISIPHBIX XUMUIECKUX U (pusndeckux cBazeit mex iy UITY
u Kc criocoberByeT popMUPOBAHUIO MUKPOTETEPOIeHHON CTPYKTY Pl CHHTE3UPOBAHHBIX MaTEepUa-
JIOB, 9TO HAXOJUT OTPAXKEHNE B UBMEHEHNH MX (PU3UKO-MEXAHUIECKUX U DJIEKTPO-KUHETHIECCKUX
XapaKTEePUCTHUK.

Nrak, mo pesysbraraM MPOBEIEHHBIX HCCIEIOBAHMI IOKA3aHa BO3MOXKHOCTH CO3IAHUS Ie-
rPaJIUpyeMbIX MATEPHUAJIOB HA OCHOBE XMMHUYECKU CBS3aHHBIX MOHOMEPHOIO MOJUYyPETaAHA U K-
30II0JTUCAXapUIa KCAHTAHA, CKOPOCTh JIEIPAJIAIIMA U CBOWCTBA KOTOPBIX MOXKHO PEryJIMpOBATH
M3MEHEHHEeM KOMIIOHEHTHOTO COCTaBa.
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T. B. Tpasiucbka, O. M. Bpukosa, I. K. Kypaumni, A. B. YeBuuaJjiona,
1O. B. CaBenben

IonoMmipHi moJstiyperanu, 1o AerpajiyoTb, Ha OCHOBi eK30IMoJiicaxapuiy
KCaHTaHY

OMmpumano Ho6i eK0A02THHO YUCTE NOAMEPHT Mamepianiu, Axi nomenyitino (6io)poskaadaromocs,
Ha 0CHOBT ToHoMIpHo20 noatypemany (II1Y) arigamusnozo pady ma xcanwmany (Ke). Jocaidoceno
BNAUB KOMNOHEHMHO20 CKAADY Ha KOAOIOHO-Timiuni eaacmusocmi ducnepcil ITY/Kc i naigoxk.
Memodom 19 cnexmpockonii nidmeepoiricero ymeoperns Ak Pi3uvHur, max i TIMIYHUT 36 A3Ki6
Miotc noaaprumu epynamu I11Y ma Kc. /J[zema-nomenyians cunme3o8aHUL NOAIMEDPIS 3HUNCYEMb-
ca 31 36iavuwennam emicmy Ke. Jlocaidocenna adeesii mixpoopeaniamie eudy Bacillus subtilis do
NOGEPTHI NAIBKOBUT MAMEPIANIE NOKA3AAO NIDBUWEHY CTUADHICTL CUHMEIOBAHUT NOAIMEPIE O
amaKry MIKPOOP2AHIZMIB Y NOPIBHAHHL 3 NOALYPEMAHOBOI0 MAMPULETO.

T. V. Travinskaya, A.N. Brykova, I. K. Kurdich, A.V. Chevychalova,
Yu. V. Savelyev

Degradable ionic polyurethanes based on exopolysaccharide xanthan

Novel potentially degradable organic polymer materials based on ionic polyurethane (IPU) of alipha-
tic nature and xanthan (Xa) have been developed. The effect of the component composition on
colloid-chemical properties of IPU/Xa dispersions has been studied. The formation of both physical
and chemical bonds between polar groups of IPU and Xa has been proved by IR spectroscopy. Zeta
potential of synthesized polymers becomes lower with increase of the Xa content. The increased
susceptibility of the synthesized polymers to microorganisms’ attack as compared with a polyurethane
matriz has been shown by the adhesion tests of Bacillus subtilis to the surface of polymer film
materials.
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