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HA ITIPOHUKHICTb MEMBPAH TA AKTUBHICTb TPABHUX
®EPMEHTIB BEJIMKOI POT'ATOI XYJ1OBH
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Busueno eniug nenmuooninionux nosepxueso akmugnux cnoayk (0iollIAP) wmamy B.subtilis
C-14 na mpoyecu mpaenenns ma cmpyKmypHo-@YHKYIOHANbHUL CMAH YepP8OHUX KIIMUH KpOSi
genukoi pocamoi xyoobu. [looaeanus 6iollAP 0o cycnensii epumpoyumie Ouukie nioguugye
NPOHUKHICMb IX MeMmOpaH. Y MmoOdenvhux excnepumeHmax 6CmMaHo8l1eHi 0COONUBOCMI BNIUBY
MIKPOOHUX NOBEPXHEB0-AKMUBHUX CNOJYK HA EH3UMAMUYHY aKMUBHICMb (NpomeasHy, Ninasmy,
aminasuy) MiKpoop2eaHizmie-cuMOIOHMIG HCYUHUX.

Ompumani  pesyremamu CmMeopwwmMsb NepCneKmusy 0  3ACMOCYBAHHL  MIKPOOHUX
NOBEPXHEBO-AKMUBHUX NPenapamis i po3poOKU HOBUX OIOMeXHON02I NiOBUWEeHHs eeKmUBHOCI
npoyecie  MpasieHHsi  CLIbCbKOZOCNOOAPCObKUX — MBAPUH  MA  OMPUMAHHA — BUCOKOSAKICHOT
MEAPUHHUYLKOI NPOOYKYII.

Karwuosi ciaosa: BIOITAP, IEIITUAOJIIIIAN, IHTAM B.subtilis C-14, [IPOTEA3A,
JIITA3A, AMIJIA3A, )KOBY, PESUCTEHTHICTb EPUTPOLIUTIB.

Po3pobnienns peryJsTopiB ¢bi31070r0-010XIMITHIX MPOIIECIB B oprasi3mi
CUIbCBKOTOCIOIAPCHKUX TBAapHUH € BAXKJIMBHM CIIOCOOOM MiJBUIICHHS €(EKTUBHOCTI 1CHYIOUHMX
TEXHOJIOTill TBAPUHHMIITBA. 3arajJbHOBIJOMO, III0 PEUYOBHHHA TOPMOHAIBHOI MPUPOIH, OUIBIIICTH 3
SAKUX € NOTY>KHUMH CTHUMYJIATOpPAMH POCTY 1 PO3BUTKY TBapHH, I10 IIUPOKO 3aCTOCOBYBAIM CBOTO
Jacy y TBApUHHHUITBI, XapaKTEPU3YIOTHCA IMOOIYHUMHM HETaTUBHUMH €(QEeKTaMH: 3aJIUIIKOBI
KUTBKOCTI IIUX CHONYK a0o iX MeTabomiTiB y MPOAyKTaX XapyyBaHHsS HETAaTHBHO BIUTMBAIOTH Ha
OpraHi3M JIFOIMHH.

[IpyHIMIIOBO HOBUW MiAXiJ [0 YOpPaBIiHHA MpolecaMu Oi0JOTriyHOI MPOTyKTUBHOCTI
CUTBCHKOTOCIIOIAPCHKIX TBApWH Ta SKICTIO MPOAYKIIT IPYHTYETHCS Ha 3aCTOCYBAaHHI HOBOTO THITY
perynsaTopiB — mnoBepxHeBo akTuBHUX pedoBuH (ITAP) [1, 2]. BaxiuBo, 1m0 BOHM HE MiIOTh 5K
AQHTaroHICTH a00 CHHEPriCTH NMPUPOIAHUX PETYJIATOPIB OPraHi3My TBapuH — TOPMOHIB, 1 TOMYy HE
CIPUYMHAIOTh JTUCTOPMOHAJBHUX CTaHIB 1 TOB’S3aHMX 3 HUMHU HaciigkiB. [lii MOBEpXHEBO
aKTHUBHHX TpenapaTiB CIpsSMOBaHA HAa MEMOpaHHI MPOILECH y KIITHHAX OpraHi3My MpOAyKTUBHUX
TBapuH. 3 OrJsily Ha TUQUIbHY (OLIKOBO-JIMIAHY) CTPYKTYpY KIITUHHMX MeMOpaH, came ITAP, sk
amQipinbHI MOJIEKYJH, € HaWOUThII (PYHKIIOHATHHO KOMIUTIMEHTAPHUMH CTPYKTYpaMH, SKi
MOXYTh peryitoBatu abo MoaudikyBatu 6iojoriuai memOpanu [3, 4].

biorenni ITAP (6iolIAP) mpencraBnsioTh 3HAYHUH 1HTEpeC A IOCTiKEHb 3 (izionorii
CUIbCBKOTOCIOIAPCHKUX TBAapHH, 30KpeMa, XYWHUX, OCKUIBKM BOHHM, KOHLEHTPYIOUHCh Ha MEXI
po3niny a3, MOXKyTh 3MIHIOBATH TIOBEPXHEBUI HATAT PiUHK pyOLs 1 BIUIMBATH HAa HU3KY (i3UKO-
XIMIYHUX 1 010XIMIYHUX MPOIIECIB B OPTaHI3MI.

Bimomo, mo B oprani3Mi TBapuH (GYHKIiIOHYIOTH OioreHHi IIAP, ski BXomsaTh 10 cKiamy
KOBYI, 110 CEKpeTyeThcsl remarountamu [5]. JKoB4 MICTUTH IJIIKOXOJ M TaypoXoOJIeBYy KHCIOTY
(>KOBUHI KHCIIOTH), SIKi 3/1€0UTBIIOTO 3B's13aH1 3 TAYPUHOM 1 TJIIIIUHOM; BUIbHI KHUCIIOTH TPUCYTHI Y
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HEBEJIIMKUX KUIBKOCTSAX. 3a Y4YacTIO KOBYI BiAOyBarOTbCA IMPOLECH €MYJIbI'YBaHHS JKUPIB,
aKTUBYBaHHS Jlima3u. BOHM TakoX CHOPUSIOTH BCMOKTYBAaHHIO MPOAYKTIB TiIPOJi3y JKHPIB,
MOCHWJICHHIO Aii (pepMEHTIB MiANUTYHKOBOTO 1 HUTYHKOBOTO COKIiB, TiAPOJI3y MOKUBHUX PEYOBHUH
KOpMY, TIIBUIIEHHIO TOHYCY 1 EPUCTAIBTUKH KHUIIKIBHUKA, BUBEJACHHIO 3 OPTaHI3MIB MPOIYKTIB
oOMmiHy Tomo. Ilpo BaKIUBICTH PEryJIATOPHUX (YHKLIA >KOBUI CBITYUTH TE€, IO y TOHKOMY
KHUIIKIBHUKY 710 95% »KOBYHUX KHCIIOT aKTHUBHO peabcopOylOThCS, MO CUCTEMI BOPITHOI BEHH
MOBEPTAIOTHCSA JI0 MIEUIHKU 1 3HOBY HAAXOATH JI0 CKJIQAY KOBYI (IIE€4iHKOBO-KUIIKOBHIA KPYroooir).
3a 100y 11el UKII TOBTOPIOETHCS 6-10 pasis.

[TpoTe, Ha CHOTOMHINIHIN JIeHb BIUIMB MIiKpoOHUX 1 pocnuHHUX [IAP Ha 0OMIH pedoBHH
KYHHUX TBapWH 30BCIM HE BPAxOBYEThCA NPH aHaTI31 METAaOOJIYHUX TPOIECiB y pyoOIi, ToOTO
OpraHi, Ha SIKUW HE MOMIMPIOETHCS BIUTUB eHI0TeHHOTO [TAP — >xoBui. I{e moB's13aH0 3 BiACYTHICTIO
HayKoBOi 1H(pOpMaIli Mpo SKICHI Ta KUTBKICHI TapaMeTpH CUHTE3Y MOBEPXHEBO-aKTUBHUX PEYOBUH
MIKpOOpraHi3MaMu pyOIls, CTPYKTYpHU 1X MOJEKYJ, POJi B Peryisilii MikpoOiOJOTIYHHX MPOIIECIB y
CHUCTEMI «KJIITHHA - KIITHHAY» 1 «pyOe1b - KpOB».

3 iHmoro OOKy, Taki yHiKaibHI BracTuBOCTI [TAP, sik eMynsryBaHHS KHUPIB 1 BYTJIEBOJIHIB,
peryJisiisi 3MOYyBaHHS 1 PEOJOTIYHUX BJIACTUBOCTEH PO3YMHIB, 3HMKEHHS TOBEPXHEBOTO HATSTY,
BIUTUB HA KaMUISPHI MPOIECH, MiJBUIICHHS MPOHUKHOCTI KIITHHHUX MeMOpaH CTBOPIOIOTH
MEePCIEKTUBY 3aCTOCYBaHHS IIMX PEUYOBHH Yy TIpenapatuBHUX (GopMax CydacHHX 3aco0iB
MEHEJDKMEHTY y 3eMIepoOCTBi 1 TBapuHHHULTBI [2, 4, 6]. [Ipo BUCOKY e(heKTHUBHICTH MOBEPXHEBO-
aKTUBHUX pPEYOBHUH, 30KpeMa Oio[IAP, cBigunTh KOMIUIEKC IOCIIIKEHb, BUKOHAHHMX paHIIIE Yy
Bigai ekonorii IHCTUTYTy 3emiiepoOcTBa 1 TBapMHHHUITBa 3aximHoro periony YAAH[7, 8],
0COOMMBO Yy 3B’S3Ky 3 3amoOiraHHSAM Iporiecam OloriaporeHizarii MOJIIHCHACHYCHUX IKUPHHUX

biorenHi TOBEPXHEBO aKTHBHI TPOAYKTH 3a CBOE€O E€(OEKTUBHICTIO TIEPEBEPITyIOTh
ximiuni [TAP, pazom 3 Tum, OiolIAP € HeTokcHmuHuMH, OlojgerpamadeIbHUMH 1 EKOJOTIYHO
oesneunumu [4, 9]. Takum ynHOM, pPO3pOOJICHHS MPUHIIUIIOBO HOBUX O10CTUMYJISITOPIB HA OCHOBI
6iorenHux [TAP € 0co0a1BO akTyanbHOIO MPOOIEMOIO.

Metoro poboT Oyio JOCHIIKEHHS BIUIMBY Ipernapary IOBEPXHEBO AaKTUBHUX
nentuoniniaiB mwramy B.subtilis C-14 Ha (pepMeHTaTHBHY aKTUBHICTb MIKPOOPIaHi3MiB pyOLs
KYWHUX TBapuH Ta MIPOHUKHICTb MEMOPAH €PUTPOLIUTIB.

Marepiajm i MeToaun

SAx nponynent OiollAP BuxopuctoByBamm 1mram B. subtilis C-14 3 xonekuii
Mikpooprasi3miB Binginenus ¢izuko-ximii roprounx konanud [H®OB HAH VYkpainu. Kynetypy
BUPOLIYBaJI HAa CUHTETUYHOMY MOXHBHOMY cepenoBuull [10] 3a ymoB aepauii (poTtauiiiHa
kayanka, 200 06/xB) npu 28-30 °C mpotsirom 3-x 1i6. Sk mKepeno BYIVIELIO 3aCTOCOBYBAJIU
caxaposy (2 %). biolIAP ninigHOT IpUpOAM €KCTparyBaii i3 CylepHAaTaHTy KyJIbTypaIbHOI piIHHA
cymimmio  xiuopodopm:meranon (2:1). SkicHuid aHami3 1 NOpenapaTMBHE — BUAUICHHS
NENTHIOMIMINIB 3IHCHIOBAIM 32 METOJOM, HaBeACHUM Yy pobOoTi [11]. AkTuBHICTH (epMeHTiB
BU3Hauanu 3a meromamu [11,12,13]. B ekcnepumeHTax 3acTOCOBYBalu piAMHY pyOIls 1 LUTbHY
KpOB, BiliOpaHy Big 9-MicsSYHMX OWYKIB, YTPUMYBaHHX Ha OCHOBHOMY pamioHi. [IpoHHKHICTH
EpUTPOLIMTAPHUX MEeMOpaH BU3HAYAJIU 32 JIOMIOMOIOI0 METOAY aBTOMAaTHYHOI peecTparlii KIHeTUKU
remoutizy, po3podiaenoro ['amkamom 3. I' [15-17].

Pe3yabTaTH it 00roBopeHHst
Y MOIeNnbHUX EKCIIepUMEHTaX 3 BHKOPHCTAHHAM pIiOUHH pyOIsl OWKa IOKa3aHO, IO

MOBEPXHEBO-aKTUBHI MENTHAOMNIMIIA CYTTEBO BIUIMBAIOTh Ha JOCIIIKYBaHI MiKpoOi0JIOTiUHI
nporecH (TIPOTEOITHYHY, JIMOJMITHYHY W aMUTONITHYHY aKTUBHOCTI ).
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VY tabnmuui 1 HaBeAeHO pe3yabTaTu NociimkeHb BIUMBY Oi10ITAP mramy B.subtilis C-14 Ha
MPOTEOITUIHY aKTHUBHICTh PiAUHU pyOIsl. Y bOMY MOJEIBHOMY €KCIIEPUMEHTI, IS TIOPIBHSIHHSI
edekry pizaux 06i0[IAP, BUKOpHCTaHO KOBHY.

OTtpumaHi JaHi MOKa3yloTh, MO MeNTHAOMIMIAN 3a KoHueHtparii 0,030 % mnigBUIyOTh
aKTHUBHICTh TPOTEONITHUYHUX (PepMeHTIB y 2,5 pa3a, MOPIBHAHO 3 KOHTpojeM. JKoBY iHakIe
BIUIMBAa€ HA BKa3zaHl (EPMEHTH: 3 TIJBHUINCHHAM 1 KOHIEHTpAIli aKTUBHICTh MPOTEOIII3y
SHIKYEThCA. VIMOBIpHO, pi3HOCHpPSMOBaHICTh Jii ABOX AocmimkeHuX  6iolIAP 3ymoBieHa
OCOOJIMBICTIO 1X CTPYKTYpPHO-(DYHKITIOHAJIPHOTO BIUIMBY SK Ha MIKPOOPTaHi3MHU B IiIoMYy (edekT
OOBOJIIKaHHS) TaK 1 Ha TOBEPXHEBI CTPYKTYpH (MeMOpaHHI 1 mHpuMeMOpaHHI YTBOPEHHS).
Heo0xigHO TakoX BpaxoBYyBaTH OCOOIMBOCTI CONFOOLTI3AIIHOT 3IaATHOCTI BUBYCHHUX MTOBEPXHEBO-
aKTUBHHUX PEYOBHH, 10 3yMOBJIIOE O10/JOCTYITHICTh MMOKUBHUX PEYOBUH CEpPEIOBUILA IHKYOYBaHHS.
Bapro BpaxyBaTtu, mo cnerudiyHiCTh aii KOBUYI SK €MyJibraTopa CIpsSMOBaHA TNEPEBAXHO Ha
eMyJIbIyBaHHS T1Ipo(OOHNX METa0OMTITIB.

Tabauys 1
BiuiuB noBepXHeBO-aKTHBHUX nenTuaoJinigis mramy B.subtilis C-14
HA NPOTEOJITHYHY AKTUBHICTH PiTuHu pyous 6uxa (in vitro)
Konmnenrpamis [TAP, [IpoTeoniTHdHa aKTUBHICTB, OJ. AKTUBHOCTI/MII

% 0iolTIAP JKoBu

KonTpons (amcTmibroBaHa BoJA) 0,713 0,713
0,001 0,715 0,580

0,015 1,230 0,430

0,030 1,750 0,420

0,050 1,730 0,350

Pe3ynbrat BUBUCHHSI BIUIMBY MOBEPXHEBO aKTHUBHUX MENTHAOMIMIAIB mtamy B. subtilis C-
14 Ta K0OBYl Ha aMUTONITHYHY aKTUBHICTh PiIMHU PyOIs Omka HaBeaeHo y Tadnwmii 2. [lokazaHo,
1o noxaBaHHs 10 cepenosuia 0i10I1AP (0,030 %) cnipuymHMIIO MiIBUINCHHS aKTUBHOCTI aMisia3u
Ha 11%. XKoBu Takox Mayia CTUMYITIOBAJILHUYN BIUIMB Ha JaHUW (epMeHT, aje 3a ii KOHIEHTpallii
0,05% cmoctepiranocst ioro iHriOyBaHHs. BHUCOKy aKTHUBHICTH aMUIONITHYHOTO Mpolecy Mpu
nonaBanHi koB4Yi 3a koHIeHTparii 0,001-0,30 % MokHa MOSCHUTH HASBHICTIO y KOBUI aMmiliasH,
10 MATBEPIKYETHCS JIITEPATyPHUMH TaHUMH [5].

Tabnuys 2

BB nmoBepxHeBo-aKTHBHUX MenTuaoiniaie mramy B.subtilis C-14
HA aMUIOJIITHYHY AaKTHBHICTH pimuuu py6usi 6uka (in vitro)

AMUIOIITHYHA AKTUBHICTE, OJl. AKTUBHOCTI/MJI
. o -
Kounuentpauis [TAP, % OiolIAP Wopu
KoHnTpons (nucT. Bojga) 0,375 0,375
0,001 0,379 0,482
0,015 0,408 0,445
0,030 0,415 0,391
0,050 0,412 0,320

OcoOnuBe 3HAa4YeHHS A XapaKTePUCTUKH €(QEKTUBHOCTI MOBEPXHEBO-aKTUBHUX CIIOIYK
Ma€ iX BIUIMB Ha JIMOJITUYHY AaKTUBHICTH Olojoriunux cucrem (tabx.3). BcranosneHo, mio
010ITAP mramy B. subtilis C-14 migBuiryBajayd aKTUBHICTD JIiNa3 piAMHU pyOIs OMka MpuOIH3HO B
2,2, a mpemapaT >XOB4i — B 2,7 pa3za, IO TakoX MOXe OyTH TOB’S3aHO 3 BJIACHOIO
(hepMEeHTaTUBHOIO (JTIMOJITHYHOIO) aKTUBHICTIO YKOBYI [5].
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[ToniGHicTe BrumBYy MikpoOHUX I[TAP 1 XOBUi Ha AaKTHUBHICTH JIiMa3W CBITYUTH MPO
YHIBEpPCAJIBHICTh MEXaHI3My PETYJIIOBaHHS IPOIIECIB KUPOBOTO OOMIHY MOBEPXHEBO AKTUBHHUMH
pPEUYOBHMHAMU PI3HOTO TOXOJPKEHHS, IO IMOJSIrae, WMOBIPHO, Yy 3MiHI TigpodiIbHO-TiApOPOOHUX
BJIACTUBOCTEH CEpEeIOBHUINA, a TAKOXK HAMPAMY METaOOJIYHMX TOTOKIB BOJO- 1 KUPOPOZUUHHUX

KOMITOHEHTIB.
Tabauys 3

BiuiMB noBepxHeBO aKTHBHUX nenTuaoainiais mramy B. subtilis C-14
Ha JINOJITHYHY AKTHUBHICTH PiTuHu pyous 6uxa (in vitro)

. o JlinoiTH4YHA aKTUBHICTh, OJI. AKTHBHOCTI/MJI
Konmnenrparis [TAP, % GiolIAP Kopa
KonTtpons (auct. Boga) 0,095 0,095

0,001 0,100 0,170
0,015 0,210 0,230
0,030 0,190 0,170
0,050 0,120 0,260

3 METOI0 OIHKA MOXIMBOI reMomiTuyHol xii HoBUX O10IIAP nociimkeHO BIUIMB
MOBEPXHEBO-aKTUBHUX MENTUAOMMIOB 1mrtamy B.subtilis C-14 Ha KIHETHKY TeMOJI3y
EpUTPOIMTAPHOT TOMYJAIil Ta IX CyMapHy pE3HCTEHTHICTh, S5Ka, B IJIOMY, BigoOpaxae
MPOHUKHICTh EPUTPOLIMTAPHUX MeMOpaH. OTpuMaHi pe3yabTaTu MpeacTaBieHi y Tabmui 3.

BeranoBieHo, mo gociimkeni 6iolIAP Tinekn 3a xonmentpauii (1x107 mr%) cyrreso
3HIDKYIOTh PE3UCTEHTHICTh epUTpOIUTapHUX MeMOpaH (Ha 31%), Toxi K 3a 1HIIKWX KOHILIEHTpALii
el MOKa3HWK 3MIHIOEThCS Ha 5-15%. TloBHMIA TeMOJIi3 €pPUTPOLMTIB i JI€F0 TEHTHIOJIIIIIB
mramy B.subtilis C-14 BusiBneHo nuiie 3a koHueHtpaii 50 mr%.

Tabnuys 4

BiiinB noBepxHeBo aKTHBHMX NMeNTUAOMINIiB mramy B. subtilis C-14
HAa CyMapHY Pe3UCTEHTHICTh epUTPOLMTIB OuKa

Konnenrparis [TAP, CyMapHa pe3uCTeHTHICTh SPUTPOLIUTIB,
mr % 0iolTIAP Kosu
KonTposs (auct. Boaa) 398,80 398,80
1x10" 274,75 reMoJi3
1x107 379,00 remouis
1x107 370,00 146,80
1x10™ 365,00 368,20
1x107 365,00 371,80
1x10° 343,00 374,50
1x107 371,00 346,50
1x10® 343,80 361,20
1x10” 342,80 376,20

JKoBu B MOJIEIEHOMY €KCTIEPUMEHTI CIPUYHHSIIA CHIBHUN TeMOJIITUYHUHN BIUIMB, BHACIIIOK
9Or0 TIMBKH 33 KOHIEHTpAIi sk0Bui 1107 Mr% BRamocs 3apeecTpyBaTH YaCTHHY YEPBOHHX KIiTHH
KpOBi, MeMOpaHU SKHX He OyiH Je3iHTerpoBaHi. 3HIKEHHS CyMapHOi pPE3HCTEHTHOCTI
eputporurtapHoi nomyssiuii Ha 80 % crnocTepiragocs Npu BUKOPUCTAHHI JKOBYI 332 KOHLIEHTpALl
1107 mr%.

OneprkaHi pe3yJIbTaTH CBi4aTh, 110 JinonentuaHi [IAP B mponoHoBaHuX 103ax, P CBOIH
BUCOKIH €(EeKTHBHOCTI, MPAKTUYHO HE PYHHYIOTh YEPBOHI KIITHHHU KPOBI, IO BKA3y€ HA IX HU3BKY
TOKCHYHICTb.
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BucHoBxku

[ToBepxHEBO akTHBHI menTuaoimiau mramy B. subtilis C-14, 3amexHo0 Biag KOHIIEHTpaIii,
CTUMYJIIOIOTh TpoTeoniTuuny (B 1,7-2,5 paza), aminomituuny (B 1,08-1,6 pasza) 1 JimomiTUYHY
aktuBHOCTI (B 1,05-2,2 pasa) mikpoopranizmiB pyOrs OuWka i1 HE NOPYUIYIOTh HPOHHMKHICTBH
€pPUTPOLIUTAPHUX MEMOpaH.

IlepcnexkTuBM  mogaabIIMX  J0cCHigxkeHb. OTpumaHi  pe3yibTaTd  MOKa3ylOTh
MEePCNEKTUBHICTh 3acTocyBaHHs O10[IAP, mo cunTesytothcs mramom B. subtilis C-14, sk
oJTi(PyHKIIOHATBHOTO PETYJIATOpa PyOIIEBOIO TPABJICHHS CLIBCHKOTOCIIOAAPCHKUX TBAPHH.

A. Shulga, E. Karpenko, Z. Hamkalo, O. Grabovska

EFFECT OF LIPOPEPTID BIOSURFACTANTS OF STRAIN B. subtilis C-14 ON THE
ACTIVITY OF DIGESTIVE ENZYMES OF CATTLE

Summary

Influence of lipopeptid surface active compounds (biosurfactants) of strain B.subtilis C-14
on the processes of digestion in cattle has been studied. Complex research on the cellular level
(erythrocyte membranes) have showed that biosurfactants increase the permeability of erythrocyte
membranes. The main features of the influence of microbial surfactants on enzymatic activity
(protease, lipase, amylase) of symbiotic microorganisms were determinate. These results create the
prospect of application of microbial surface active agents for the development of new technologies
to improve the efficiency of the digestive processes of farm animals and receive of high quality
products.

A. H. Ulynvea, E. B. Kapnenko, 3. I'. 'amxono, A. C. I pabosckas

BJIMSAAHUE JUNOINENTUAHOI'O BUOITAB IITAMMA B.subtilis C-14
HA AKTUBHOCTbDB IIMINEBAPUTEJIBHIX ®PEPMEHTOB
KPYIIHOI'O POI'ATOI'O CKOTA

AHHOTAanu4

N3yueHo BiausiHWE TENTHUIOJMITHIHBIX TTOBEPXHOCTHO-aKTHUBHBIX coenuHeHui (6uollAB)
mramma B. subtilis C-14 Ha mpomecchl muUIEBapeHUsT KPYIHOTO poratoro ckora. Komriekc
HCCIIEIOBAaHUM Ha KIETOYHOM YpOBHE (MeMOpaHbl SpUTPOLMUTOB) TMoOKa3ajl, uTo OuollAB
MOBBIIAIOT TMPOHUIIAEMOCTh MEMOpaH SPUTPOLUTOB. YCTAHOBJIEHB OCOOEHHOCTH BIIHMSHUS
MHUKPOOHBIX MTOBEPXHOCTHO-aKTHBHBIX COSAMHEHUN HA YH3UMATHUECKYIO0 aKTUBHOCTH (MIPOTEa3HYIO,
JUMa3Hyl0, aMWIa3Hyl0) MHKPOOPTaHM3MOB-CUMOUOHTOB. [lomydeHHble pe3ynbTaThl CO3JAI0T
MEPCIEeKTUBY MPUMEHEHUS MHUKPOOHBIX MOBEPXHOCTHO-aKTHBHBIX IMpPEMapaToB i pa3pabOTKU
HOBBIX TEXHOJIOTHA TIOBBIIIICHUS 3P PEKTHBHOCTH MPOIIECCOB MUIIEeBapeHUs
CeNTbCKOXO035IICTBEHHBIX JKUBOTHBIX M MOJTYYCHHUSI BEICOKOA()(HEKTUBHON TIPOTYKITUH.
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