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MUKPOOPTAHU3MBbI HA TOBEPXHOCTH KOHCTPYKIINIA
B ZKHUBOTHOBOJYECKHUX 3JAHUAX

Annomavusa. Iloxasano, umo 3¢pghexmusuvimu Memooamu nosvluleHUs: 00J1208€YHOCTNU MAMEPUATLO8 8
VCA0BUAX B030€UCMBUSE MUKDOOUOLOSUHECKUX CPeO, SANAeMCs MOOUPUKayus 6uo000asKamu ux cocmasos, a
maxaice 06pabomKa nosepxXHOCMU U30enuil OUOYUOHBIMU NPENapamamu.

O6vexmom uzyueHus: AGNAIOMC KOMNO3UMbL, U32OTNOGACHHBLE U3 CYXOU YeMEHMHOU WMYKamypHOU cMecu u
anmucenmuyeckux oodasox muna « Canamexc. Ynusepcany, «Aumunnecenw. Jlakpay, « DALI® Ynueepcano-
Houlll aumucenmuiy. Lens pabomsl cocmoum 6 uzyueHuu 6U006020 COCMABA MUKPOOUOTIOSULECKOU CPeOdbl HA
NOBEPXHOCTNU YEMEHMHBIX KOMNOZUMOB C PASHBIMU OUOYUOHBIMU 000ABKAMU U YCMAHO8IeHUe IPheKmUsHO-
cmu ux Oeticmgusi. Moouguxayus 06pazyoé mamepuanos ocywecmeisidacy 08yms memooamu. B ooHom ciy-
yae OUOYUOHBLI NPenapam 6600UICSL 8 NPUSOMOBTIAEMYI0 KOMROZUYUIO, COCIOSUYIO U3 CYXOU CMeCU U 8000,
a 60 smopom 3ameepoesuiue 6e3000a80uHbIe 0OPA3YLL NPONUMBIBATUCL OUOYUOHOU 000asKoU. Mcnvimyembie
Mamepuansl IKCHOHUPOBATUCH 8 MeyeHuUe 6 Mecayes 8 YCA08UAX 6030VUIHOU CPedbl HCUBOMHOB00UECKO20 30a-
Hus. Ilymém nposedenus 6uonocuyeckux ucciedo8anull onpedeiéH U080l CoOCmas MUKPOOPSAHUIMO8 3dce-
JUBLUUXCS HA NOBEPXHOCHU 0OPA3LO8.

Peszynomamor muxpobuonocuueckux ucciedosanuii npusedensvt 8 madauuHou popme. Boisagrena Mukpoobuoio-
euueckas IPHeKmusHOCmb NPUMEHIeMbIX OUOYUOHBIX NPENnapamos. YcmanoeieHo, umo npu Kaxcoom me-
mooe u320moeienus: 00pasyos ayuuie nokazamenu ovLiu oocmueHymoi ¢ dobaskou « Canamexc. Ynusepcany.
B smowm cryuae naxooumcesa MunumManbHoe KOIUYECTNBO 3ACENUBUIUXCA U PA3GUBAIOWUXCSL MUKPOOP2AHUIMOE.

Knwueewie cnosa: yemeHmmuovle 3auuniHoble nOKpPoblmusl, Mqu06u0ﬂ02u‘l€CK(l}l cpeda, 6akmepuu, njiecHe-

sble epubbl, buoyuoHvle 000ABKU.

BBenenue. [ToBbinieHne 10Ar0BEYHOCTH CTPO-
WTENBHBIX MaTEPHUAaJIOB SBISIETCA OJHOW M3 BaXKHBIX
3aj1a4, pelieHue KOTOPO UMEET aKTyalIbHbINA XapaK-
Tep U TpeOyeT CHUCTEMAaTHYECKUX HCCIICOBaHUMN.
JlonroBeYHOCTh OETOHOB M IPYTUX IIEMESHTHBIX KOM-
MTO3UTOB 3aBHCHUT OT X COCTaBa, CTPYKTYPHhI, BUJA H
KadecTBa COCTABJISAIOLIMX MAaTEpPUANIOB, a TaKXKe Xa-
paKkTepa ¥ MHTEHCUBHOCTU BHEIIHUX arpeCCUBHBIX
Bo3eicTBuil. Jlerpamaiusi CBOMCTB IIEMEHTHBIX
KOMITO3UTOB TIOJ] JEHCTBHEM MHKPOOHOIOTHYECKUX
cpel, OTHOCUTCS K OJJHOMY U3 CJIOKHBIX BHUIOB KOP-
pO3MH, MPUBOIAIICH MaTepHasbl, M3ACTHs U KOH-
CTPYKIIUH, U3TOTOBJICHHbIE HA UX OCHOBE, K JOCTa-
TOYHO OBICTPOMY Pa3pyIICHHIO.

Buonoruueckas Koppo3us MpeCcTaBiIsieT CoO0r
MPOIIECC ECTPYKIMH CTPOUTEIHHBIX MaTEepPHaJIOB,
U3AEIUN U KOHCTPYKIUHA, KOTOPBIN MPOTEKAET B pe-
3yJbTaTe 3aCEICHUS U Pa3BUTHUS JKUBBIX MUKPOOPTra-
HHU3MOB Ha WX MoBepxHOCTH [1-5]. Ha ¢usuxo-me-
XaHWYECKHE CBOICTBA, NIEKOPATHUBHBIEC ITOKA3aTEIH
CTPOUTENBHBIX MaTepuaiaoB (OETOH, IMITyKaTypka,
JIEpPeBO), OKa3bIBAIOT BO3JICHCTBHE MpEeHUMYIIE-
CTBEHHO TaKH€ MUKPOCKOITMYECKHIE OPTaHU3MBI KaK,
TJIECHEBEIE TpUOBI U OakTepun [6—10].

buonoruueckas Koppo3us CTPOUTEIbHBIX MaTe-
puasioB HabIIOZaeTcs Ha MPENNPUATHAX MHUIIEBOH
MPOMBIIICHHOCTH W arpONpPOMBIIUIEHHOTO KOM-

TUIeKCa, TAE MPHUCYTCTBYIOT B 3[aHUSX U COOpYKe-
HUSIX OPTaHUYECKHE Cpebl. baaronpusTHEIMU yCIo-
BUSIMH JKH3HEIEATEIIBHOCTH MUKPOOPTaHU3MOB, BbI-
3BIBAIOIUX OMOKOPPO3HIO B )KUBOTHOBOTYECKHX I10-
MEIICHUSX, SBISIOTCS HAIMYAEC aMMHUaKa, >KUPOB,
OeNKoB, pacTBOPOB COJIEH, a TaKKe IOBBIIICHHAS
BIIAXKHOCTH U TeMItepatypa [4, 11, 12].
[omnepxanue TpeOyeMOro MHKPOKIMMATa Ha
JKUBOTHOBOJTYECKUX TPEIIPHUITUSIX CUUTACTCS BaXK-
HBIM 7151 00eCTIedeHus JOJITOBEYHOCTH CTPOUTENBHBIX
MarepuanoB. Ero QopmupoBanue ckiaapiBacTCs U3
MHOXKECTBa (PAKTOPOB, TAKUX KaK, YCIOBHUI OKPYKar0-
el cpenpl, 00LEMHO-TITAHNPOBOYHBIX PEIICHUH 371a-
HUH, TEIUTOTEXHUYECKUX XapaKTePHCTHK OTPa)Iaro-
IIUX KOHCTPYKIIWH, TPOU3BOIUTEIEHOCTH CUCTEM BEH-
TUJISIIAY, BUJA )KUBOTHBIX, UX KOJIMYECTBA, Y (HEKTUB-
HOCTH COOJIFOICHUS CAHUTAPHBIX TPEOOBAHMH TIPU CO-
JIep>KaHUU 1 yXojie 3a HUMU. [loBBIIIeHHAs TemIiepa-
Typa, HAIMYME B BO3IYIIHOW CPEJe IMbUIH, BBICOKAS
BII&YKHOCTb, HEIOCTATOK COJTHEYHOTO CBETa BCE ATO SIB-
JISIeTCsl ONAroNpUATHON CPeAoH ISl pOCTa M Pa3BUTHS
MHKpPOOPTaHU3MOB B BUJIE TJICCEHU, TPUOOB, TTATOrCH-
HBIX MHKPOMHMIIETOB M OaKTepwii, BBI3BIBAIOIINX HE
TOJIBKO OMOJIECTPYKIIMIO MAaTEPHAIOB KOHCTPYKIIHHA H
TEXHOJIOTUYECKOTO OOOPYIOBaHUs, HO U pa3iIHyHbIC
3a00JIeBaHUs KUBOTHBIX U TozeH [13—16]. Ilpu cna-
0011 CKOpOCTH IBMKEHHS BO3AYIITHBIX MacC U 3aCTau-
BaHUS BO3AYIIHOH CpEAbl IPOMCXOIUT CHIDKCHHC
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YPOBHsI KUCI0poAa. bosbIast INI0THOCTh KUBOTHBIX B
MOMEIIEHHAX YBEJIMUMBAECT KOJMYECTBO aMMHUaKa, yr-
JICKUCIIOTO Ta3a, YTO TAKKE CHOCOOCTBYET BO3HUKHO-
BEHUIO IUIeCeHH. Hanmnmune B moMenieHusx >KHBOTHO-
BOJIUECKOH (hepMBbI CEPOBOIOPO/IA, YIIEKUCIIOTO ra3a u
aMMHaKa BBI3BIBAET OTPABJICHHUS, CIIOCOOCTBYET CHHU-
KEHHIO TIPOAYKTUBHOCTH M MPUPOCTA MACCHI, a TAKKe
HOSIBJICHUIO PA3JIMYHbIX 3a00JI€BaHUM KUBOTHBIX, Ta-
KHX KaK ITHeBMOHISI, OTEK JIETKUX U 1ip. [17].

Kak npaBuiio, BELAEISIIOT 1Ba OCHOBHBIX CITy4dast
Pa3BUTHS MPOLIECCOB OMOIOTHUECKON Koppo3uH [3].
B nepBoM ciyyae mpoMCXOAUT HENOCPEINCTBEHHOE
MEXaHMUYECKOE BO3JCHCTBUE MHUKPOOPTAHH3MOB C
MOBEPXHOCTBHIO MaTepHaja KOHCTPYKIHH, IPUBOS-
1iee K CHIDKEHHMIO IIPOYHOCTHBIX IIOKazaTelell u
YXYIIIEHUIO 3KCIUIYyaTaLMOHHBIX XapaKTEPUCTUK.
Bo BTOpOM — OMOOECTPYKTOPBI BBIACISIOT B IPO-
1ecce )KU3HEAEATENIbHOCTH BEIleCTBa, KOTOpPhIE SIB-
JISIIOTCS arpecCUBHBIMM IO OTHOIIEHUIO K CTPOM-
TEJNBbHBIM MaTepHaIam.

He nomyctuths HacTyruieHUsl OMOJIOTHYECKON
KOPPO3HHU ropaszio Ipolle U JACLIeBle, YeM B Jallb-
HEHIeM MBITaThC UCTIPaBUTh €€ mocnencTBus. s
3alIUTHl CTPOUTEIBHBIX KOMIIO3UTOB OT BO3JACH-
CTBHS MUKPOOPTraHU3MOB IIPUMEHSIOTCS pa3IMYHbIe
METOABI U CPEACTBA 3alLUThI, BEIOUpacMble B 3aBU-
CHUMOCTH OT BUJIa OMOIECTPYKTOPOB U YCIOBHM JKC-
IUTyaTallMu KOHCTpyKuuu [18 — 21]. JleiicTBeHHBIM
METOAOM TPODHUIAKTHKN OWOKOPPO3UU SBIISETCS
W30JSIIHST TIOBEPXHOCTH IIEMEHTHBIX KOMIIO3UTOB
OMOCTOMKMMH 3alIUTHBIMH MOKPBITHUSIMH — LITYKa-
TypKaMH, KpackaMu, OOJIMLIOBKA [TUTKOM.

B Hacrosiee BpeMs Ha OTEUECTBEHHOM U 3apy-
0EXHOM PBIHKE MPEJCTABICHO OOJBILIOE YUCIIO OHO-
LUIHBIX N00aBOK, KOTOPbIE MOXHO NPUMEHSTH AJIS
MOJIU(HUKALUU COCTABOB LIEMEHTHBIX KOMIIO3UTOB,
OETOHOB W APYTHX, a TaKKe 3aIIUTHBIX MOKPBITHH
KaK Ha JTale NPUTrOTOBIICHHUS CMECH (PacTBOPHOH,

OCTOHHOH M T.N.), TaK U IpH 00pabOTKE IMOBEPXHO-
CTell MaTepHalioB, U3EINN M KOHCTpyKumid [1, 20,
22].

Brnarogapsi uCroynbp30BaHNIO0 OHUOIMIHBIX IIPE-
MapaTtoB JIOCTUTACTCA YyBEITUYEHHE OWOCTOHKOCTH
[EMEHTHBIX CTPOUTENbHBIX MaTePHAIOB U TTOBBIIIIE-
HUE JIONTOBEYHOCTH CTPOUTENBHBIX KOHCTPYKIIUN
[23].

Lenb uccaenoBaHus 3aKitoyanach B Ompese-
JICHUH BHJIOBOTO COCTaBa OMOJECTPYKTOPOB Ha 00-
pasuax IMEeMEHTHBIX KOMITO3UTOB, BBIJCPKAHHBIX B
SKCILTYaTAIlHOHHBIX YCIOBHX KHBOTHOBOIYECKOTO
MOMEIIEHUSI U YCTAaHOBIIEHUH 3()()EKTUBHOCTH MO-
JUQHUIMPYIOIINX OMOLUIHBIX 100aBOK.

J1s1 HocTHKeHUSI MOCTABJIEHHOM LeJIM pela-
JINCH CJIeAYION[Ue 3aJaYHu:

— pa3paboTaTh COCTaBBI IEMEHTHBIX KOMITO3H-
TOB, MOAM(DHUIMPOBAHHBIX PA3TUYHBIMH BUIAMHU
OMOLIMAHBIX 100AaBOK;

— BBISIBUTH BUJIOBOM COCTaB MUKPOOPTAaHU3MOB,
3aCEIUBIINXCS HA TTOBEPXHOCTH HCCIICAYEMBIX 00-
pasIoB, BEIAEPKAHHBIX B TEUEHHE 6 MECAIEB B BO3-
JTyLITHOU Cpe/Jie )KUBOTHOBOTYECKOTO MTOMEIICHYIS,

— OXapaKTepHu30BaTh HJCHTH(PHUIIMPOBAHHBIC
MOTEHITHAIbHBIE OMOECTPYKTOPHI IIEMEHTHBIX KOM-
MO3UTOB, SKCILTYaTUPYIOMIMXCS B YCIOBHUSIX MHKPO-
OMOJIOTUYECKOT0 BO3ICHCTBHSL.

MartepuaJibl 1 MeTOABI

B xadecTBe BsOKyIIEro MaTepraa mpu H3roToB-
JICHUH IEMCHTHBIX 3aIlUTHBIX MOKPHITHIA TPUMEHS-
Jach cyxasl IEMEHTHAsi CMeCh Mapku «Axtony. Mo-
JUQUKAINIO [IEMEHTHBIX KOMITO3HMIIUI OCYIIEeCTB-
JISLTA CIIEAYIONTAMHA OMOIMIHBIMEU qo0aBkamu: «Ca-
HaTeKC. YHHBepcal», «AHTUIUIeceHb. Jlakpay,
«DALI. YauBepcanbHBIN aHTHCENTHK». OCHOBHEIC
XapaKTePUCTHUKH, UCTIOIb3yEMbIX OMOLMIHBIX 00a-
BOK, IIPUBEICHEI B Ta0mIe 1.

Tabnuya 1
OcHOBHBIE JaHHBIE IO OHOIMIHBLIM 100aBKaM
Hanmenosanue XapakrepucTuka IInoTHOCTD, W3rotosurenn
00aBKU r/em?
«CaHnartexc. IIpo3paunas 1,0-1,01 000
YHuusepcam c1abooKpaIieHHas «Tukkypuna
JKHIKOCTD
«DALI® YHuBepcaib- BecuBeTHas KUAKOCTH 1,0 00O HIIIT
HBII aHTHUCETITHKY Poruena
«AHTHILIECEHD. Bonnsrii pactBop 1,0 000 «Jlakpa CunTe»
Jlakpay COTIOJINMEPOB
reKCaMeTHIICHTyaHUTUHA

Monudukamnuo 1EMEHTHBIX KOMITO3UTOB OCY-
MECTBISUTH ABYyMs criocodamu. [Ipu mepBoMm crmo-
cobe OwomumHbIe NO0ABKM BBOJWINCH B KOJIMYE-
ctBax 2,5 %, 5 % u 7,5 % OT Macchl BSKYIIETO C BO-
JIOM 3aTBOpPEHUS HEMOCPEACTBEHHO B COCTABBI KOM-
MO3UIMI MPU UX MPUTOTOBJIEHUU. BopoliemeHTHOE
OTHOIIICHUE B KOMITO3HMIIMAX OBLIO IOCTOSHHBIM H

pasaeM 0,3. [Ipu BTOpOM cnocobe MoaudpuKanuu
Mpernaparbl HaHOCHIM Ha TIOBEPXHOCTH O0OpPasIloB,
myTéM WX AByXKpatHoro morpyxenus B 100 % pac-
TBOp OMonH/1a. 32 KOHTPOJIBHBIN COCTAB OBLT IPUHSIT
0e37100aBOYHBIN IIEMEHTHBIH KOMIIO3UT Oe3 o0pa-
00TKHM MMOBepXHOCTH. Pa3paboTaHHbIC COCTaBHI IS
WCCJICJIOBAHUS TIPEICTABIICHBI B TaOIHIIE 2.
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Tabauya 2
CocTaBBbI 1J19 HCCJIeI0BAHUM
No Macca KOMIIOHEHTOB, % Oo6paboTka
- Hassanue MOBEPXHOCTH
Ne AnTHCEenTHYECKas JI0-
cocTaBa Cyxas Bona OaBKa AoGasi obpasios
HITyKaTypKa AHTUCETITUKOM

0 30 - - -

1 27,5 2,5 -

2 25 5 CanHatexc. -

3 22,5 7,5 YHusepcan —

4 30 - +

5 27,5 2,5 -

6 100 25 5 Anrtumiecens. Jla- —

7 22,5 7,5 Kpa -

8 30 — +

9 27,5 2,5 DALI® -

10 25 > VHHBEpCATbHbIIT —

1 22,5 7.5 QHTHCETITHK —

12 30 — +

[ mpoBeieHUs DKCIIEPUMEHTA ObIJIO H3TOTOB-
nieHo 39 o0pasoB pazmepom 1x1x3 cm o 3 oOpasia
KaXJIOTO cocTaBa. M3rotoeneHHbIe 00pa3ibl mocie
OTBEPXKJCHUSI B HOPMAITLHBIX TEMITEPaTypPHO-BIaXK-
HOCTHBIX YCJIOBHAX (28 CYTOK), BBIICPKHBAJIHCH B
Te4YeHUe 6 MeCSIIeB B )XHBOTHOBOIYECKOM ITOMeEIIIe-
Hun. [Tomemenue 31aHus GepMbl, B KOTOPOM IKCIIO-
HUPOBATKCH 00pasiibl, UMEET MIomansL 150 M? ¢ co-
neprkanreM 30 KpyImHOPOTraThIX )KUBOTHBIX, SIBISLIOCH
HEOTaIUTUBAEMbBIM C CHCTEMOM BEHTHIISITIVH.

JKuBoTHOBOmUECKas (PepMa HAXOAWTCS Ha TEPPH-
Topun Pecry6mikn Mopaosusi, rae npeoOnasaer yme-
PEHHO KOHTMHEHTAIbHBIH KIMMAaT, U1 KOTOPOro Xa-
PaKTepHa XO0JIOAHAst MOPO3Hasl 3MMa M YMEPEHHO XKap-
koe Jieto. Ha pucyske 1 mpuBeneHsl cpenHue 3Hade-
HUS TEMIIEPATyphl B )KUBOTHOBOIYECKOM ITIOMEILICHUH,
B KOTOPOM BBIICP)KMBAIINCH 00pa3Ibl HA OCHOBE IIe-
MEHTHBIX KOMIIO3UTOB.

16
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Puc. 1. Cpexnue 3HaUCHHS TEMIIEPaTyphl B IEPHO]] SKCITIOHUPOBAHS
3aIIUTHBIX MTYKAaTyPHBIX HOKPHITHII B )KHBOTHOBOYECKOM TIOMEIIICHUH

Jns onpeneneHuss BUIOBOTO cocTaBa OHone-
CTPYKTOPOB 00pa3Lbl 1OCIIE SKCIIOHUPOBAHUS B yCIIO-
BUSIX )KUBOTHOBOZYECKOH (hepMBbI, ObIIIH HCCIICA0BAHbI
B CIHECLUATN3UPOBAHHON J1abOpaTopuy HAa MpeIMET
0aKTepHOJIIOTMYECKOr0 H3y4eHHs: cMbiBOB. C m0o-
BEPXHOCTH HCCIEAYEMbIX KOMIIO3UTOB JIEJIAJIUCh
CMBIBBI, C KOTOPBIX BBITIONHSJICA MOCEB B YalllKU

Iletpu ¢ muTaTenbHOM cpenoil, comepxKamieil Msaco-
nenToHHbIA arap (MIIA). [locnie ux BeLAEp)KUBaHUS
B TepMOCTaTe B Te4eHWH 48 4 mpu Temmeparype
37 °C, BeImoONH:IACH OKpacka 1o ['pamy, pe3yibTart
KOTOPOH MO3BOJISIIOT BBISIBUTH HAJHMYHE TPAMIIONO-
KUTEIbHBIX W TPAMOTPHLATEIBHBIX OaKTEpPH.

10
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Hanndre Takux MEKpPOOPTaHU3MOB, KaK TPHUOBI, HC-
CJIEIOBAIM HA MPEAMETHOM CTEKJIE, TTOKPBITBIM I10-
KPOBHBIM CTEKJIOM. [IpUTOTOBIIGHHBIC NpenapaThl
JUTSL UICCIIEIOBaHUS OaKTepHil M3ydallv P yBeIINYe-
Huu 1600x, mist rpuboB — 640x. Bumsl Oakrepwii
OTIPEIEIISUTA C MCIIOIB30BaHHEM CIIpaBOYHHKA bep-
JOKH TI0 0aKTEPHOIOTHYECKON cucTeMaThke [24, 25].

JKcnepuMeHTAJIbHBIE Pe3yJIbTATHI U HX aHA-
3
[To pesynpraTtam skcnepuMeHTa OBUT Ompere-
JICH BUJIOBOM COCTaB MUKPOOPTaHU3MOB, UICHTU(U-
UPOBAHHBIX C MTOBEPXHOCTH SKCIIOHUPOBAHHBIX 00-
Pas3IOB IEMEHTHBIX 3AIIUTHBIX TOKPBITUH, B 3aBUCH-
MOCTHU OT METOJ[a MOJAU(DHUKAIINY U KOJTUIECTBA OMO-
LUIHBIX J00aBOK, KOTOPBIN IPUBEACH B TaOIUIIE 3.
Tabnuya 3

BunoBoii cocTaB MUKPOOPTraHU3MOB Ha NMOBEPXHOCTH 00pa31oB

Ne BunoBoil coctaB MUKpOOPraHU3MOB

CocraBa Baxrepun

MuriemnanbHbIe TPUOBI

0

I'pamoTpHLIaTEIbHBIE KOPOTKHE MAIOYKH, PACIIONO-
JKCHHbIE OJMHOYHO M IpPaMOTpHLATEIbHbIE OaKTe-
pun chepudeckoil GopMbI (KOKKH, IUILIOKOKKH,
TETPAKOKKH)

rpubd poxa Mucor

FpaMOTpI/IIIaTeJILHLIe MCJIKUC TIaJIOYKH, PaCIIOIOo-
JKCHHBIC OIMHOYHO U uenormoﬁ

FpaMOTpI/IIIaTeJILHLIe KOPOTKHE TOJICTBIC U T'PAMOT-
PULATCIIbHBIC NJIMHHBIC MAJIOYKHU, PACIIOJIOKCHHBIC
MapHoO U OAMHOYHO

FpaMOTpI/IIIaTeJILHLIe MCJIKUC TIaJIOYKH, PaCIIOIOo-
JKCHHBIC ITApHO U uenquoﬁ

FpaMOTpI/IIIaTeJILHLIe JJIMHHBIC, TOHKHUC I1aJIOYKH,
PaCIoOJ0KECHHBIC OUHOYHO

I'paMoTpuLiaTENbHbIE MENKHE MAJIOYKH PACIoyo-
JKEHHBIC, OJTMHOYHO, TTAPHO M IETIOYKOM

I'pamoTpuIiaTeTbHBIE KOPOTKHE MATIOYKH, PACHION0-
>KEHHbIE TTAaPHO U LETIOYKON

rpaMOTpI/II_IaTeHBHBIC JUIMHHBIC, TOHKHE ITaJIOYKH U
TpaMOTPHUIATECIBHBIC MCIIKUE TTAJIOYKH, PaCIIOJIO-
JKCHHBIC OJUHOYHO W ITAPHO

I'pamoTpHLIaTeIbHBIC MEJKHE IAJlOYKH, PACIIONo-
JKEHHBIC OJWHOYHO M IPaMOTpPHLATENILHBIE OaKTe-
pun cepudeckoit GopMbl (KOKKH, TUIIIOKOKKH)

rpubd poxa Mucor

FpaMOTpI/IIIaTeJILHLIe KOPOTKHUEC HeOoIbININE Ma-
JIOYKH, paClIOJIOKCHHBIC OAUHOYHO

10

FpaMOTpI/IIIaTeJILHLIe MCJIKUEC TIAaJIOUYKH pacmoio-
JKCHHBIC ITApHO U uenquoﬁ

11

FpaMOTpI/IIIaTeJILHLIe TOJICTBIC, KOPOTKHEC MAaJIOUKH
PAaCIOJO0KECHHBIC OAUHOYHO U TTAPHO

12

I'pamoTpHLaTeNbHBIE MEIKHE MalOYKH, PacIoJIo-
JKCHHBIE OJIMHOYHO, MApHO, LIETOYKOH U OaKTepun
cepryeckoit popMbl (KOKKH, TETPAKOKKH)

rpub pona Mucor

BakTepuonorudeckuii aHajiu3 O3BOJIUII BBISIBUTh
Ha TMOBEPXHOCTH IIEMEHTHBIX OOpa3IOB, MPEeHUMYILe-
CTBEHHO TPaMOTPHIIATEIIBHBIC TMAaJOYKU, OaKTepHu
cepryeckori (pOpMBI: KOKKH, JTUTUIOKOKKH U TPHOBI
pona Mucor (Tabmuma 3).

HexoTopbie naeHTHDUIMPOBAHHBIE TPAMOTPHITA-
TENHHBIC MAJIOYKOBUIHBIC OaKTEPUH, BEPOSTHEE BCETO,
COIJIaCHO CIPaBOYHHKY bep/rku 1o GakTeprooruye-
CKOM CHCTEMaTHKE, BXOIAT B IPpyIy (aKyIbTaTUBHO
aHa’POOHBIX TPAMOTPULIATENILHBIX MaslodeK. J(nameTp
KJIETKH Yy HUX MOKeT u3MeHsThes oT 0,1 mo 1,5 MxMm.
JlaHHBIE MUKPOOPraHU3MBbI JIOCTATOYHO XOPOLIO ceOst

YyYBCTBYIOT Ipu Temreparype 37 °C, 4To MOXKET siB-
JSITBCS TIPU3HAKOM BO3MOJKHOM TAaTOr€HHOCTH BBISB-
JICHHBIX IITaMMOB [24, 25]. MHoTHe BU/IBI TAT0YEK SIB-
JISIFOTCS OOJIE3HETBOPHBIMU, OJTHU JITSI YEIIOBEKA H JKHU-
BOTHBIX, JIPYTUE JUIsl paCTEHUH U HaceKoMbIX. M3-3a
OMOXMMHUYECKHX MPOIIECCOB HEKOTOPHIE OAKTEPUH MO-
TYT CTaTh NPUYUHON TMOSBICHUSI OMOMOBPEKICHUN B
MaTepuaie (pacTBop, 0ETOH), HapHUMeEp, TPaMOTPHIIA-
TeTbHBIC TTANOYKA poaoB Escherichia, Salmonella n
Proteus [26].

HebGonpmme rpamMoTpHuIaTenbHBIE TaTOYKH,
MOTYT OBITh OTHECEHBI K TPYIITE a9pOOHBIX XEMOJIHU-
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TOTETePOTPOPHBIX OAKTEPUIl U POJCTBEHHBIX Opra-
HU3MOB, KOTOPBIE TI0 MOP(OIOTHIECKUM MTPU3HAKAM
OTHOCATCSI K MUKpoopranmsmam pona Thiobacillus,
BXOZSIIIUX B HOATPYIITY OECIBETHBIX CEPOOKHUCIISIO-
muX OakTephil, B CEKIIMI0O MEHEE CBOCOOPa3HBIX
MOP(OIIOTHIECKH CEPOOKUCIIIONTUX OakTepuid. Pa3-
Mep KiIeTok coctaiseT ~ 0,5 x 1,0 — 4,0 MM, Heko-
TOpbIe BUABI MOTYT OBITh MOABMKHBIMH 32 CUET I10-
JISIPHBIX XTYTHKOB. B pon Thiobacillus Bxonar nsa
TUIIa OPTaHU3MOB — OOJIHUTaTHBIE a3PO0BI U PaKyb-
TaTUBHBIC IECHUTPU(PUKATOPOB. TeMIiepaTypHsIii Or-
TUMYM Ji1s1 HUX cocTapiisteT 20 —43 °C, cTeneHp Kuc-
notHoctH pH n3mensercs ot 2 mo 8. Pacmpoctpa-
HEHBI JaHHbIE OAKTEPUH TOBCEMECTHO, B TOM YHUCIIE,
B TIPECHOW BOe, MOYBE, MPEUMYIIECTBEHHO NpHU
OOJBITION KOHIICHTPAITMH OKHUCIISIEMBIX COCIMHEHMI
cepsl. Jlannbie 6aktepun Onarogapsi OKUCICHUIO CO-
€AVMHEHUHN CBIPHI U B TOCIEAYIONEM OOpa30BaHUS
H>SO4 moryt mpuBecTd K IECTPYKIMH IITYKaTyp-
HBIX MOKPBITHH [24].

Ha noBepxnoctu coctaBoB Ne( (KOHTPOJBHBIM,
0e3100aBouHBIN), No§ (mobaBka « AHTHUILIECEHD. Jla-
Kpa»), Ne12 (mobaBka «DALI® YHuBepcaibHbIi aH-
TUCENTUK») MHUKPOOHMOJIOTHUECKOE HCCIICAOBaHHE
BBISIBUJIO Haju4uue OakTepuii chepuueckoit (opMsl,
KOTOPBIE 110 OIPEIETUTeNt0 OakTepuii bepmku, Mo-
I'yT OBITh OTHECEHBI K TPYIIE TPaMOTPUIIATEIbHBIX,
a3pOOHBIX/MUKPOAIPO(UIIBHEIX TaJo4eK W KOKKOB.
BonpmuHCTBO OakTepuy M3 JAHHOW TPYIIITEI PACTyT B
atMoc(hepHBIX YCIOBHSX, T1ie YPOBeHb kuciopona (O2)
cocranisieT 21 %. MukpoopraHu3Mel HEKOTOPBIX PO-
JIOB MOT'YT (PUKCHpPOBaTh MOJICKYJISAPHBIA a30T [25].
I'pamoTpumaTenbable KOKKH, BEPOSTHEE BCETO MOXKET
OTHOCATCSL K pony Paracoccus. baktepun HaHHOTO
poJia TIPEICTaBIICHBI KIETKaMU CheprUIecKor (HOPMBI
(mmametp cocraiser 0,5 — 0,9 MkM), a TakKe KOPOT-
KAMU Tajoukamu (JumHa cocrapiuser 0,9 — 1,2 Mkm).
OnH1 MOTYT pacrionaratsCs Napou, TPyIIon Win oau-
HOYHO. /laHHBIE MHKpPOOPTraHW3MBI SBISIOTCS HEMO-
JIBIDKHBIMU a3pobamu (MeTabom3M OakTepuil YucTo
JbIXaTenbHOro Thma). OnTuMabHas TeMIieparypa po-
cra 11t HUX cocraBiier 25 — 30°C, BCTpeuaroTcs, Kak
MPaBWIO, B TOYBE, a TaKKe, B MPUPOIHON U HCKYC-
ctBeHHoU parie [1]. [IpeacraButenu naHHOTrO poaa Mo-
TYT MPUHAMATh y4acTHe B OMOAECTPYKIMHN 3AIUTHBIX
TTOKPBITHI 1 OETOHA.

Brinenennsie rpu0bl, Ha TOBEPXHOCTH COCTa-
BOB Ne( (koHTponbHBIN), Ne§ (OnoumaHbI npenapat
«AHTHIIIeceHb. Jlakpay), Nel2 (OHoIMIHBIN perapat
«DALI® YHuBepcaabHbIH aHTUCENITUK») OTHOCATCS
K BUIy Mucor hiemalis (poo Mucor). OnmumaneHou
memnepamypou 01 pocma npeocmasumerneti 0am-
Hoeo euoda sensiemcss 20 — 30 °C u pH npubnusu-
menvho 6. /lanuble MUKPOOP2AHUSMbL MO2YM 00U-
mamov 8 CamulX pa3IUYHLIX YCIOGUAX OKPYICaroujel
cpeodnl u ceoepaguueckux mecmononoxcenusx [10].
B nonckax nurarensHON cpenpl THQBI IIECEHH MOTYT

MPOHUKATh B MITYKAaTyPKy, OCTOH, KUPIHY, ¥ B JalTh-
HEHIIEM TIPUBOIUTH MaTEPHAITBI K ecTpyKituu. O6pa-
30BaHue Tpruda Ha coctaBax Ne§, Nel2, BeposiTHO, Ipo-
W30ILJIO, TI0 MPUYUHE TOTO, YTO AaHTHCENTHK HE BBO-
JIWIICA HETOCPEACTBEHHO B IITYKATYPHYIO CMECh, a
JIUTITH TIOBEPXHOCTH 00pa3IioB 00padaTeiBaIach J00aB-
Kamu «AnTumecens. Jlakpa» n « DALI YHuBepcans-
HBI AaHTHCENITHK.

AHanm3upyst BBIIIIECKA3aHHOE, MOKEM IPEIIo-
JIOXKUTH, YTO 00Pa0OTKA TOBEPXHOCTH OMOIUTHBIMH
nobaBkaMu SABISIETCS MeHee d(D()EKTHBHBIM CITOCO-
OOM 3aIUTHI MITYKaTypHBIX MAaTepHUAIIOB, TIO CPaBHE-
HUIO C COCTaBaMH, B KOTOPBIX OHU HEMOCPEICTBEHHO
BBOJIMJTUCH B COCTaB.

BriBoabI

B pe3ynbpTare MUKPOOHOIOTHUECKOTO HCCIETO0-
BaHUSl [EMEHTHBIX KOMIIO3UTOB B YKUBOTHOBOYC-
CKOM 3/1aHU¥ ObLTH UIIEHTUDUIIMPOBAHBI: TPAMOTPH-
HaTeNbHbIe TAJOYKOBUIHBIE OaKTEpHUH, KOKKH, IH-
TUTOKOKKH, TpHOBI pona Mucor, 3acenuBIIAecS Ha
MOBEPXHOCTH 00pPa3LOB.

B xoze sxcniepuMenTa OblTa H3ydeHa OHOCTOM-
KOCTh COCTABOB 3aIlUTHBIX MOKPBHITUH. BhIsBIEHBI
Hanbosnee >(pdexTUBHBIE OMOLUAHBIE CBOICTBA Yy
npemnapara «CaHaTtekc. YHUBEpcad», MOCKOIbKY U
MIpU BBEACHUU €T0 HETOCPEICTBEHHO B INTYKaTyp-
HY0 CMECh B Pa3HBIX KOHIICHTPAIIVSIX U TPU MOBEPX-
HOCTHOUW 00paboTke 00pa3ioB, MHKPOOHOIOTHYC-
CKHM{ aHaNIHW3 He BBIABHJ HAJIWYHE TICCHEBBIX TPH-
00B.

AHTUCeNTHYECKUE JI00aBKH «AHTHILICCCHD.
Jlakpa» n «DALI YHuBepcambHBIM aHTHCENITHK
TaK)Ke TMPETSITCTBYET Pa3BUTHIO MUKPOOPTaHHU3MOB
B CTPOMUTENBHBIX MaTepuajax OaKTepUANbHON W
rprOKOBOM TPUPOIBI, HO TOIBKO MPH YCIOBHH, YTO
AHTHUCENTUK OyIeT BBOAUTCS PAacTBOP, TaK KakK MpH
MOBEPXHOCTHOM 00pabOTKE KOMIO3UTOB OH MEHEe
YCTOHYHB K OUOTIOPAXKCHHSIM.
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MICROORGANISMS ON THE SURFACE OF STRUCTURES IN LIVESTOCK
BUILDINGS

Abstract. It is shown that effective methods of increasing the durability of materials under the influence
of microbiological media are modification of their compositions with dietary supplements, as well as surface
treatment of products with biocidal preparations.

The object of study is composites made of dry cement plaster mixture and antiseptic additives of the San-
atex type. Universal", "Antiplesen. Lacra", "DALI ® A universal antiseptic." The purpose of the work is to
study the species composition of the microbiological environment on the surface of cement composites with
various biocidal additives and to establish the effectiveness of their action. Modification of the material sam-
ples was carried out by two methods. In one case, a biocidal preparation was introduced into a prepared
composition consisting of a dry mixture and water, and in the second, the solidified additive-free samples were
impregnated with a biocidal additive. The test materials were exposed for 6 months in the air environment of
the livestock building. By conducting biological studies, the species composition of microorganisms settled on
the surface of the samples was determined. The results of microbiological studies are presented in tabular
form. The effectiveness of the applied biocidal preparations has been revealed. It was found that for each
method of sample production, the best performance was achieved with the addition of Sanatex. Universal”. In

this case, there is a minimum number of settled and developing microorganisms.
Keywords: cement protective coatings, microbiological environment, bacteria, mold fungi, biocidal ad-

ditives.
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