


ISSN 2304-4691

OcHoBan B 2012r.
r. BopoHnex

AKTyaJIbHasI
OMOTEeXHOJIOTUs

No 3

2023



AKmyanvhaa Ouomexmnonozusn

Ne3, 2023

Yupenutens: ®DT'BOY BO «BopoHexxckuil rocy1apCTBEHHBIH YHUBEPCUTET HHKEHEPHBIX TEXHOIOTHIN

['maBHBII penakTop
1.6.H., mpoeccop O.C. Kopneesa

PenakiimoHHLIN COBET

1.0.H., mpoeccop @.K. Anumora

I.T.H., podeccop B.B. buprokos

I.T.H., ipodeccop JI.A. BanoBa

1.0.H., mpogeccop JIII. Jlazypuna

1.6.H., mpodeccop E.I'. HoBocénosa

I.X.H., mpodeccop T.B. OBunHHUKOBA
I.T.H., npodeccop A.H. Octpukor

I.T.H., Unen-Kopp. PACXH JI.B. Pumapesa

Kypran «AkTyanbHas OMOTEXHOJIOTHS BEIXOIUT 4 pa3a B TOx

OdunmanbHelii CalT « AKTyalbHass GHOTEXHOIOTHM» Www.actbio-vsuet.ru
IMoanucHoM nHnekc u3nanud B areHrcrse "Pocneyars” 58012

OtsercrBennsii cekperapb: JEPKAHOCOBA A.A. (o1 mouTa: post@actbio-vsuet.ru)

Kypnan 3apeructpupoBan DexnepanbHO ciny)00i 1o Ham3opy B cdepe cBsi3u, HHPOPMAIMOHHBIX
TEXHOJIOTUN U MAaCCOBBIX KOMMYHUKAITUH:
CeuzerensctBo 0 peructparuu [ Ne ®C77-62393 ot 14 utons 2015 .

AZlpec yHUBEpPCHUTETA, PeaKIUM, U3AaTeJabcTBA U oTaea noaurpagun @I'bOY BO «BI'YUT»
394036, Boponex, np. PeBomrornu 1.19 aym. 11

ten./dakc: (473) 255-37-16

E-mail: post@acthio-vsuet.ru

Cnano B Habop 14.11.2023. IToanucano B meyars 22.11.2023 © ®I'bOY BO
Beixon B cet: 26.11.2023 «BopoHex. roc. yH-T HHX.
dopmar 70%100 1/8. TexXHOI.», 2023

Ve meu. 1. 10,65 Tupax 1500 3x3. 3akas.
Ilena — cBoboaHAs.




Axkmyanvnaa Ouomexmnono2usn

Ne3, 2023

Copnep:xxanue

MATEPHAJIBI XI ME)I({[YHAPOZ[HOI}'I
HAYYHO-TIPAKTHYECKOU KOH®EPEHIIUN
«BUOTEXHOJIOI'US: HAYKA U IPAKTUKA»

PACHIMPEHUE METABOJIMYECKOI'O CIIEKTPA SACCHAROMYCES CEREVISIAE 3A CYET MOJU®UKAILIMN ITYTU BUOCHUHTE3A
TEPIIEHOB

T.A. BoiioTHukoBa, K.B. Bopoones

KAJIBIIMEBBIX KAHAJIOB
H.B. Bynarosckas

JUL TIPOU3BOJACTBA XJIEBA

H.A. PeBsikuna, H.B. Coxou

B INTPOIECCE XPAHEHU A

M.B. Xokonosa, C.I'. be3uposa

M.B. XoxonoBa, M.A. AxMeTOBa

E.B. boraanosa, 51.M. Py1oBa

OBPABOTKU

J.A. Yepenkos*

A.C. XapbkoBa

HOBBI ITJIABJIEHBIN ChIP « CHIPME»

A30TE

6

DOOCOATMOBUIIN3VYIOUIUE COJIETOJIEPAHTHBIE BAKTEPUU JIJIS KYJIBTYPBI COU
HN.J. CmupnoBa, A.K. Cananos, I'.b. baiimaxanosa, J.P. ®aiizyauna, JL.I'. Tatapkuna 7
U3MEHEHUE PEXWMA ABTOKOJIEBAHUN TPAHCIIOPTA BO/JIbI B KOPHAX PACTEHUM KYKYPVY3bl IIPU BJIOKHPOBAHUU

11
noagb0P MUKPOBHOM KOMIIO3UIINN  3AKBACKU  C VJIVUIHEHHBIMW  BUOTEXHOJIOIT'MYECKUMU CBONCTBAMU
I'.C. Boukosa, E.B. KykcoBa, A.A. TosiokHoBa, H.A. ®ypcoBa 13
BJIMSIHUE JIbSIHOM MYKU HA PEOJIOTHIO TECTA W3 KOMITIO3UTHBIX CMECEI

14
HUCCIEJOBAHUE OPTAHOJIENITUYECKUX U OU3UKO-XUMUYECKUX TIOKA3BATEJIE  KAYECTBA CIAOBHBIX BYJIOUEK

15
PA3PABOTKA BKYCOBBIX JIOBABOK HA OCHOBE PACTUTEJIbHBIX CMECEI [TPY ITPOW3BOJICTBE BE3AJIKOTOJIbHBIX HAITUTKOB

16
MNPUMEHEHUE BOJHBIX BMOPECYPCOB U151 OBOTI' AIEHU S KUCJIOMOJIOUYHBIX HATTUTKOB

17
NAEHTUO®UKALIMA TEHOB AHTUBMOTUKOPE3UCTEHTHOCTHU BAKTEPHIA B CbIPOM MOJIOKE
M.IO. CoipomsiTHUKOB, E.JFO. Hecreposa, M.U. I'tagkux 18
N3MEHEHUE COAEPXXAHU A PEHOJIbHBIX COEI[I/IHEHHPI B HIMIIKAX N JIMCThbAX HUMULUS LUPULUS L. ITPU PA3BHBIX CITOCOBAX
I. Anb Xycceiin, E. Aamyrpaou, A.A. MoctsikoBa, TumodeeBa O.A. 19
BUOTEXHOJIOT'MSI MOJIOYHOM KMCJIOThI HA OCHOBE TBOPOXXHOM ChIBOPOTKH
O.B. Bonnapesa, I'.Il. IllyBaesa, O.C. KopueeBa 20
[NOJIYUEHUE TEPMOCTAEI/I{H;HOI?I PEKOMBUHAHTHOM JIMIIA3BI LIPA ITYTEM BHECEHUS TOYEUHBIX MYTAHI/Iﬁ HA OCHOBE
PACYETOB MOJIEKYJISIPHOU AMHAMUWKN
J.A. Yepenkos', A.A. Toakauésa', M. C. Konaparbes?, M.T. lllapanos?, H.B. IlenbkoB? 21
3HAYEHUE THUAJIYPOHOBOM KUCJIOThI U KOJUIATEHA B3AXWUBJIEHUM PAH M IIEPCIIEKTMBBI  MX IIPUMEHEHUS
B PAHO3AXUBJIAIOINX CPEJJCTBAX
A.P. Ap3ymanosa’, A.C. PsigoBal, O.B. Jlenexuna’, C.A. ITonosuu’, A.A. Tonkauesa’, A.B. Cokososa’, H.A. Jlponos?, M.B. Apasioa?,

22
[NPUMEHEHUE NMMOBUJIM30BAHHBIX B KOMIIO3UTHBIE MATEPUAJIbI ACCOHHALII/HX MUKPOOPT'AHMU3MOB J1JI51 DKCITPECC-
OLEHKU MHAEKCA BITIK 1 TOKCUYHOCTU ITPUPOJHBIX BO/]

23
CPABHEHUE DOPEKTUBHOCTU ABOTOUKCUPYIOIINX MUKPOOPT'AHM3MOB
E.A. Byneesa’, JI.A. Uepenkon’, A.A. Toakauépa’, O.B. Bounapesa’, E.I'. A6pamosa’, A.C. Bocrpukosa!, E.C. Illuékosa?, C.Y.
Codupos?, T.B. JIbikcosa?, C.B. Kupbsinosa?, M.M. I'ansik? 24
NOABOP MTAPAMETPOB BMOPA3JIOXKEHU S BAJIJTACTHBIX BEIIECTB KOHOITJISIHOI'O IITPOTA
JI.A. Bacunenko, A.C. 31006una, U.A. MockButnna, E.A. Motuna 25
OIITUMU3ALIN A YCJIOBHN OJIYYEHUS PEHATYPATA UHTEPOEPOHA anba-2b YEJIOBEUECKOI'O PEKOMBMHAHTHOTI'O
E.A. IlumenoBa, E.A. Motuna, B.B. Kyrty3osa, C.®. SIkoBieBa 26
PA3PABOTKA YCJIOBUI ®EPMEHTATHBHOM JETPAJJAIINU XU TO3AHA
C.®. Sxosaesa, E.A. Moruna, H.A. MarBuenko 27
SOOEKTUBHOCTH IPUMEHEHM S KOPMOBOI JJOBABKU HA OCHOBE PA3JIMYHBIX UCTOYHUKOB KAJIbLIUA
E.A. Cuzosa'?, T.H. Xosaoanauna'?, K.A. Kazaes’, A.C. Mycragpuna® 28
O.H. Mycuna'?, E.M. Haropunix', H.W. Bonaapenko? 32
CYMMAPHOE COAEPXXAHUE AHTUOKCUJJAHTOB B DKCTPAKTAX U3 JINCTHEB OBJIEITNXU 1 CMOPOANHBI
9.B. Cpinreesa, I'.Il. Jlama:xxanoBa, B.JK. JlamaxanoBa, A.A. lllenapuieeBa 33
N3YYEHUE BUOPA3HOOBPA3M S MUKPOOPTAHU3MOB ITPU PEMEIMALIMN HEOTE3ATPA3ZHEHHOI'O TPYHTA
A.A. XynoxkopMmos, E.B. MonceeBa, A.A. Camkos, H.H. Botuenko 34
CPABHUTEJIBHBIN AHAJIM3 BBDKMBAEMOCTU KMIIEYHBIX BAKTEPUI YEJIOBEKA TTOCJIE KPUOKOHCEPBAIIMN B XXNJIKOM

35

JI.B. 3ajiomoBa, E.E. ®ecenko




AKmyanvhaa Ouomexmnonozusn

Ne3, 2023

HCTOJIb3OBAHME JIIOITMHA B COCTABE KOMBMKOPMOB

C.®. sixoBaeBa, E.A. MoTuHa, A.H. SIkoBieB

CUCTEMHBIN AHAJIN3 BUOTEXHOJIOTMYECKUX TTPOIECCOB
A.A. locaeB, H.B. Menb1yTHHA

TIOI'JIOINEHME BOJAbI XEMOCOPBLIMOHHBIMIU BOJIOKHAMMU B PA3JIMYHBIX NOHHBIX ®OPMAX
A.B. Acranos!, O.1. loimarosa’, H.A. Ilonos!

JIHK-TEXHOJIOTHMU B CEJIEKLIUU CEJIbCKOXO3SMCTBEHHBIX IITULL
JL.I'. KopmrynoBa, E.U. Kyinkos, A.K. KpaBuenko, A.C. Komapues, P.B. Kapanersin

BUOTEXHOJIOI' M1 KUCJIO-CJIMBOYHOI'O MACIJIA «3AKYCOYHOE»
O.H. JloamaTosa’, A.B. Acranos?

AHTHUKOATYJISIHTHBIE CBOMCTBA SKCTPAKTOB PACTEHUIA POJIA FILIPENDULA
E.B. CokouioBa, T.A. Kpoab, F0.M. Muns3zena, E.P. Hukonoposa

OLEHKA BJIMAHUA OHTOI'EHETHMYECKOI'O COCTOSHUA AYBA YEPEIHIYATOI'O (QUERCUS ROBUR L.) HA MOP®OI'EHE3
B KVJIBTYPVY IN VITRO
A.A. Tumakos, P.B. Ceprees, A.P. Xycannosa, B.A. Lllyprun, C.E. CMmupHoBa

BHI/IHHI/IEv VTJIEBOJIOPOJIOKUCIISIONNX BAKTEPUI TIOYBT. KOTAJILIMA HA POCTOBBIE ITOKA3ATEJIM OJHOJOJIbHBIX
PACTEHUU
A.C. Kopob6eiinnkosa, E.I1. Benentoxuna, /I.M. I'oanyées, E.B. I'munckast.

BUOIEIPAJIALIMOHHASL CTPATEIMSI TPUBA BEJIOM THWJIU TRAMETES HIRSUTA 072 BOTHOIIEHMM SHJIOKPUHHBIX
PA3PYIIUTEJIEN — 3OUPOB GTAJIEBOI KUCJIOThI
T.B. ®énoposa, A.B. lllagaes

ONITUMMBALIMSA YCIIOBUI CUHTE3A PEKOMBUHAHTHOM MYTAHTHOM TAQ TTOJIUMEPA3BI

I1.B. Kosiocos!, JI.H. Illepdakos?

PA3PABOTKA MHULEJIMAJIBHO-YTOJIbHBIX KOMIIO3UTOB HA OCHOBE TI'PUBA BEJIOM THWIM TRAMETES HIRSUTA
JJIA AKBAPEMEJJMALIMN
0.A. I'tazynosa, K.B. Mouceenko, T.B. ®eoposa

TEXHOJIOI' M TTOJIYYEHMA IIOJIMMEPHBIX KOMITO3UTOB HA OCHOBE BUOI'EHHBIX CEPEBPSIHBIX HAHOYACTHUI]
M.A. Kynpsimuuna, E.I'. [lonomapesa, E.Il. Beruunkuna, A.C. YepHoBa

36

37

38

39

40

41

42

43

44

48

51

52



AKmyanvhaa Ouomexmnonozusn
Ne3, 2023 https://doi.org/10.20914/2304-4691-2023-3-6

VIIK 608.2

PACHIMPEHUE METABOJIMYECKOI'O CIIEKTPA SACCHAROMYCES CEREVISIAE
3A CHET MOJNPUKALMUU TYTU BUOCUHTE3A TEPIIEHOB

T.A. bonomnuxosa, K.B. Bopooves
Canxm-Ilemep6ypackuii nonumexnudecxkuil ynusepcumem Ilempa Benuxozo, Canxkm-Ilemepoype, Poccus

CoBpeMEHHOE JTHHAMUYHOE pPa3BUTHE OTPACICBBIX MNPOMBIIIICHHBIX OWOTEXHOIOTHH HEBO3MOXKHO
NpE/ICTaBUTh 0€3 HMHCTPYMEHTApHS CHHTETHYECKOW Ouonoruu. MeTabonnyecku CKOHCTPYHPOBAaHHBIC
JPO’KKeBbIe TUIATGOPMBI 00ECTIEUNBAIOT YCTOMUYMBOE OE30MacHOE W PEeHTAOENbHOE TONyYeHHE IIETEBBIX
MPOIYKTOB, 3a4aCTYO BBICTYIas 3aMEHOM METO/IaM XUMHYECKOTO CHHTE3a.

TeprieHbI — MUPOKO MPECTABICHHBINA B PACTUTENBHBIX KJIETKaX KJacC MPOU3BOHBIX U30MpPEHa. SIBISACH
KaK MEpPBUYHBIMU, TaK U BTOPHYHBIMHA METa0OJIUTAMH pacTEHHI, TEPIIEHBI 001aJaf0T MHOKECTBOM (DYHKIIUH
OT MEPEeHO0Ca IJEKTPOHOB, TIHKO3HMIOB, TOPMOHOB ¥ ()aKTOPOB POCTA 10 TOKCHYHOTO BIIUSHUS HAa TPABOSIHBIX
JKUBOTHBIX U Bpeauteneil [1]. Tak, MOHOTEpPIICHBI SBISIOTCS OCHOBHBIMU apOMATHUYCCKUMH KOMITOHCHTAMHU
3)UPHBIX PACTUTENBHBIX Maceld, OWOoJormyeckas aKTUBHOCTh KOTOPBIX Jalleko HE OrpaHHMYHBAETCS
MPOTHUBOMHKPOOHBIMH, TIPOTHBOOITYXOJIEBHIMK, AHECTC3UPYIONIMMHA H CENAaTHBHBIMH CBOMCTBaMH, a
MPOU3BOICTBEHHOE MOJYyUYCHUE — MUIIIEBBIMA U XUMUYISCKUMH TEXHOJIOTHIMH [2].

OpraHojenTtu4eckne CBONCTBA XMelsd OObIKHOBeHHOTO (Humulus Ilupulus L.) — He3aMEHHMOTO
KOMITOHEHTa CBHIphEBOW 0a3bl B NHBOBApPEHHONH HWHIYCTPUU — OINpPEHENsIeT OCHOBHOW MOHOTEpIEH [3-
mupiieH [3]. ¥ aposxokeil MOHOTEpPIICHBI SIBISIOTCS WHTEPMEIHaTaMH MEBATOHATHOTO MYTH, HEOOXOAUMOTO
JUIS TIOJTyYeHHs CTEPHHA, TECHO CBSI3aHHOTO C KIETOYHBIM pocTOM. COTJacHO JIMTEPATypHBIM TaHHBIM,
(bepMeHThI, KaTalu3UpYIOIIKHe OoOpa3oBaHHWEe [-MHpPIIEHA, B JAPOXOIKEBBIX KJIETKaxX HE BbIABICHBI [4].
Ocrtatounble cieapl [B-MHUpIICHA OOHAPYXKEHBI JIUIIb MPU CIHUPTOBOM OpoxeHuu apoxokei Torulaspora
delbrueckii (Saccharomyces rosei viu Saccharomyces delbrueckii), 4To TpeAmonaraeT CymecTBOBAHUE
HecrenupuIecknx KIeTouHbIX pepMenToB (repanmnanpocharcunTas) [5].

HaruBHb1l OMpYHKIMOHATBHBIN (DEPMEHT, KaTaTH3UPYIOMIMK JETHAPATAIMIO JIMHAIOONA JI0 3-MHUpIEeHa,
usyuen y Oeramnpoteobaktepuu Castellaniella defragrans 65Phen. Jlunamoonaeruaparasa (EC 4.2.1.127)
TIpe/ICTaBlIcHa B BUIE TOMOIIEHTAMEPHOTO OEIKOBOTO KOMIUIEKCA ¢ TOCICAOBATEIEHOCTRIO B 397 a.0. ['eHbI
geoB (1436 m.u.), geoA (1121 m.u.) u Idi (1193 1m.H.) pacnonoxkens! B mokyce FR669447 [6].

HampaBiieHHBIH TOMCK aHATOTHYHBIX MOCIEAOBATEIBHOCTEH Map HYKICOTHIOB B KIETKAX IPOXMOKEH
Torulaspora delbrueckii v X najdpHEUIINIA TpaHCTEHE3 MO3BOJAT CO3/aTh MUBHOW mTaMM Saccharomyces
cerevisiae, mpoayIMpPyIOMIKil f-MHUPIIEH IIPH CIIHPTOBOM OpPOKEHUH.
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OOCPATMOBWIN3YIOIIUE COJIETOJEPAHTHBIE BAKTEPUMU JIJIAA KYJIbTYPBI COU
H.3. Cmupnoea, A.K. Cadanos, I'.b. baiimaxanoea, 3.P. @aizynuna, JI1.I. Tamapkuna

TOO «Hayuno-npoussoocmeennbviii yeHmp Mukpoouonocuu u supyconouu», Aimamel, Kazaxcman
Beenenne

Cos (Glycine max (L.) Merr.) sBasercst BayKHOM, IIMPOKO BBEIpAIIUBAEMOil 6000BOM KyIBTYpOil B MUpE,
CIPOC Ha €€ 3ePHO eKETroIHO pacTeT. B cemenax cou copepxkures 1o 36 % Oenka u 10 19 % macna. [Tostomy,
COsl IPUMEHSETCS B KAa4yeCTBE MUINU JJIS YEJIOBEKa, KOPMOB I JKUBOTHBIX, Macja U MPOMBIILICHHBIX
npoaykToB [1]. V3MeHeHus kiauMaTta B CICACTBUE TJ00ATbHOE TMOTEIJICHUS, MPUBOJIUT K YBEITUYCHHUIO
WCIapeHUs BOJIbI U3 TIOYBBI, ACPUIIUTY MPECHON BOJBI ¥ HCIIOJIE30BAHUIO COJICHOW BOBI JJIsi OPOILICHUS, BCE
3TH TPOIECCHI BBI3BIBAIOT YCHJICHHOE 3acosieHue IMouB [2—4]. M3-3a 3aCONCHHOCTH TOYB MPOUCXOIUT
COKpaIlleHHE CENbCKOXO35HCTBEHHBIX YIOAUMN, TPUTOIHBIX JJISl BRIPAIIUBAHUS KYJIBTYP, B YaCTHOCTH, COH [5].
Cos He coneycTOHUNBAs KyJIbTYpa, 3aCOJICHHBIE TIOYBHI SBIISIOTCS JJIsl HE€ CHIIBHBIM a0MOTHYECKUM CTPECCOM,
Y BBIpAIMBaHKE KyJIbTYPHI Ha TAKUX IMOYBAX MPHUBOIUT K motepe 10 50 % ee yposkaitHOCTH. Psimom aBTOpOB
MOKa3aHO, OJTHOM M3 MPUYHH CHUKCHUS €€ MPOJAYKTUBHOCTH Ha 3aCOJICHHBIX IMOYBAX, SBJISICTCS YMCHBIIICHHE
JOCTYITHOCTH OJHOTO M3 OCHOBHBIX ITUTATENLHBIX DIIEMEHTOB pacTeHwuii — pocdopa [6-8]. YcranosmeHo, uTo
Ha 3aCOJICHHBIX II0YBaxX ToOpa3fo ObICTpee MOSBIAIOTCS CHMOTOMBI neduuuTta ¢ocdhopa y pacTeHUi
(3amemieHne pocTa, MOSBICHHUE MYPIyPHBIX OTTEHKOB HA TEMHO-3€JICHBIX JINCTBSX, MPOKUIKAX U CTEONSX,
OPEKIEBPEMEHHOE YBsIaHHE JIMCTHEB), Ye€M Ha He3acosieHHbIX mouBax [9, 10]. TToatomy asi CHIDKCHHUS
nedurmra pocdopa, Ha 3aCOICHHBIX TTOYBAX BHOCAT ITOBBIIICHHBIE 10361 POChOPHBIX yao0peHuit. OMHAKO UX
BBICOKasi CTOMMOCTb M yIpo3a Uil OKpY’Karolel cpensl (3arps3HEHUE BOJIbI, MOYBBI U JAP.) MOTUBHPYIOT K
TIOUCKY albTEPHATHBHBIX MyTeH, MPU KOTOPBIX €CTECTBEHHbIC MCTOYHHKH (ocdopa OYAyT CIYKHUTh €ro
pesepByapom [11].

AnpTepHaTHBOM  (HOCHOPHBIM  YIOOpEHUSAM  SABISAETCSA  HMCHOJB30BaHHE  (HochaTMOOMIN3YIOMNX
MUKPOOPTraHU3MOB. DTH MUKPOOPTaHU3MBbI, TIPUCYTCTBYIOT B pu3ochepe pacTeHUd U COCOOHBI IEPEBOAUTh
HepacTBopuMbIe (ochaThl B JOCTYMHYIO pacTeHUsIM (HOpMY, U TEM CaMbIM, YIy4IIaTh X GpocGopHoe MuTaHue
u crmocodctBoBaTh pocty [12]. Takke, dhochop KpaiiHe BaskeH I CHMOMOTHYECKHX a30T(PUKCATOPOB COU —
KIyOeHbKOBBIX Oaktepuil. [Ipu nedunure dochopa kiyOCHBEKOBEIC OakTepuu HE MOTYT OOpPa30BHIBATH
KIyOeHbKHM Ha KOPHSX COM, aKTHBHO (PMKCHPOBATh a30T M CHaOkaTh Owoasorom pactenus [13]. To ects,
npuMeHeHHe (HochaTMOOHITU3YIONUX OAKTEPHH CIIOCOOCTBOBYET YIIYUIICHHIO HE TOJIBKO (hochopHOTro, HO U
a30THOTO MUTaHUs cor. [103TOMY, TOMCK MUKPOOHBIX MHOKYJISTHTOB JUIS MTOBBIIEHHS JOCTYNHOCTH (ocdopa
SIBJISICTCSI BeCbMa akTyasbHBIM. OmHako He Bce (pocharMoOmmm3yonme MUKPOOPTaHU3MBI MOTYT aKTHBHO
pactu u MOOWIHM30BaTh coequHeHus (ochopa Ha 3aCOJICHHBIX IMOYBAX. BOJBIIMHCTBO M3 HUX OO0JIAIArOT
HU3KOW YCTOWYMBOCTBIO K 3aCOJICHHIO M HE TOAXOIAT B KauyecTBE WHOKYJSHTOB JJisi NMPUMEHEHHS Ha
3acoJIeHHOM mouse [14].

Lenb paboOTHI — BEIAENCHHE CONETONIEPAHTHBIX (hochaTMOOHIN3YIOMMX OaKTepuil U3 pu30ocQepsl pacTeHUN
COM, pacTyImMX Ha 3aCOJICHHBIX IMOYBaX, M3YYCHUE UX COJCYCTOHYUBOCTH, CIIOCOOHOCTH K MOOMIHM3AIUU
¢docharoB U BIMAHUA HAa POCT COM Ha 3aCOJICHHBIX TMOYBaxX. lIpUMEHEHHE COJETONIePaHTHBIX
docharmoOmm3yronux Oakrtepuil sBisercs 3()(OEKTHUBHON, 3KOJOTHYECKH YHUCTOW M 3KOHOMHYECKH
BEITO/THOM 3aMeHO# PochOpHBIM yI0OPEHHSIM.

MaTepna.mﬂ U METOAbI

Puzocdepnyro mouBy orOupanu Ha pacCTOSHHH 5—8 CM OT KOpHEW pacTeHUil cou copTa «OBpUKay,
pacTyIIMX Ha 3aCOJEHHOM IoJie B AMaTuHCKoi obmact Kaszaxcrana (Ne 40°50.120; E 68°29.165, 265 M Hax
ypoBHEeM Mopsi) B a3y IBeTeHHUsS COU. THIT MOYBBI — CEpO3eM OOBIKHOBEHHBIH, 00Ilee collepKaHue COJIeH B
BoaHO# BhITsDKKE 1,051+0,06 %, 3Hauenue pH 9,3£0,02, uTo CBUAETEIBCTBYET O BBICOKOW 3aCOJICHHOCTH
nouBsl. BeimeneHue docharMoOumu3yomux OakTepuil MpoBOIUIM Ha snekThBHOM cpene NBRIP [15] ¢
nobasnenue 10 % NaCl.

ConeycroiianBoCTh OakTepwii onpenesum B skunkon cpene ¢ NBRIP, comepsxameit 100, 250 n 500 MM
NaCl. Bakrepun BbIpammBaaun 3 cyrok npu 28 °C u 180 o6/mMuH. PocT OakTepwii ompememsuin Ha
criektpodoromerpe (PD-303, “Apel”, Japan) mpu 540 am. OueHky pocra GakTepuil MPOBOAMIIM IO MIKaJE,
T/Ie — OTCYTCTBHE POCTa, + HaJIM4IKe pocTa, fobaBiIeHne + yka3plBaeT Ha MHTEHCHBHOCTD pocTa. MccnenoBanue
MPOBOJMIIH B MSTHKPATHOW MOBTOPHOCTH.
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Unentndukanuio OakTepuil NPOBOMWIM MOJEKYJISIpHO-TeHeTHUeCcKuM MetogoM CeHrepa, myTeM
cexkBeHnpoBaHus 16S rRNA reHa u cpaBHEHMs HYKJIEOTHIHBIX TocienoBarenbHocTeil reHa 16S rRNA co
mramMMamu u3 6a3el manHeIx GenBank NCBIL

Jns u3ydenus: BiussHuA HocaTMoOMIN3yIOmKX OaKkTepHil Ha POCT COM B YCIOBHSX 3aCOJICHHS MOYBHI,
ceMeHa cou ObUTH CTepHiIM30BaHbl 1 % pacTBOpoM rumnoxiopura Hatpus (00./00.) B TedeHue 5 mun u 70 %
pactBopoM 3TaHona (00./00.) morpyxenrnem Ha 1 MuH. 3aTeM ceMeHa OMOJIACKUBAIU CTEPUILHON BOgON 5—7
pa3 [16]. CrepunusoBaHHbIe ceMeHa ObLIM HHOKYIUPOBAHKI cycreHsueil 6aktepuii ¢ Tutpom 1x10° KOE/Mn
B TeueHue 2 yacoB npu temreparype 23° C, u3 pacuera 5 Mt cycnensuu Ha 1 r cemsn. [lanee ceMena Obun
nocesHbl B cocyanl Ha 5000 M1 ¢ 3acOJICHHOM MOYBOM 1Mo 3 pacTeHuM Ha cocyl. THIl MOYBBI — cepo3eM
OOBIKHOBEHHBIN, conxepxanue rymyca 0,86 %, merkormaponusyeMoro azora — 58,6 MI/KT, TOIBHYKHOTO
dochopa — 24,8 mr/kr u moABMKHOTO Kamus — 468,7 mr/kr. Obmiee conepsxanue coneit 1,058 %, snauenne pH
9,2. Yepes 3 mecsna pacTeHUs yOUpaiy, MOJICUYUTHIBAIN KOTUYECTBO KIIyOSHBKOB, BHICYIIMBAIN KIyOCHBKH,
KOpPHH, CT€OJIM W JUThA JO TOCTOSHHOTO Beca W OINpPENeIsUTd HX CyXylo Maccy. OmBITBI MPOBOAWIHN B
kaumatnyeckoit kamepe (Memmert HPP 750 Constant Climate Chamber, I'epmanuns). CBeToBoii aeHb — 9 u,
temneparypa 25 °C, 0CBEIICHHOCTb: X0noaHbIH Oeibiii cBeT — 6500 K, Temsiii cBer 2700 K; HOUHOM pexum —
15 g; Temmeparypa 18 °C, BnaxkHocTb — 68 %. MccnemoBanus MpoBOIMIIN B ISTHKPATHONW TIOBTOPHOCTH.

CTaTUCTHYECKYI0 3HAYUMOCTh TOJYYEHHBIX PEe3yJIbTaTOB aHAIM3UPOBAIN C HCIONb30BAaHHEM IIaKeTa
nporpamm STATISTICA 10.0, ver. 6.0 [17]. Pasnuuus cuuranuce 3HaguMbiMu mipu p <0,05, a 3HaUeHUs
Mpe/ICTaBICHBI Kak cpeHee 3HaueHue (M) £ cranmaptHoe oTkinonenue (tSEM) [18].

Pe3y.]'ll)TaTl)I H 06cyﬂc21elme

st Beiaenenns GochaTMOOHIH3YIOMINX COJICYCTONYMBBIX OaKkTepuii u3 pu3ochepsl 310pOBBIX PaCTCHUN
COM, pacTyIINX Ha 3acCOJICHHBIX IMMOYBaX, OBIIO coOpaHo 56 oOpasmos mous. [Ipu BeiceBe Ha cpemy NBRIP,
cozpepxautyto Tpukainbuuiigocdar u 10 % NaCl, Obu1r 0TOOpaHbI KOJOHHH, AEMOHCTPUPYIOLIHE YETKHE 30HbI
MobOmm3aimu GocdatoB (30HI rano). B pesynbTare mpoBeAeHHO pabOThl ObUIO BbIACICHO 32 M30JsTA
coleycTouuBhIX (pocharmobmmusyronmx Oaktepuil. [lepBUYHBIN CKPUHUHT OakTepHil MO NPH3HAKY
COJICYCTOMYMBOCTh IMO3BOJHMI OTOOpaTh 12 M30J1ITOB, KOTOpble OOpPa30BBIBANKM HAaWOOJBLIYIO 30HY
MoOm3anuy GocdaroB 3a MEHBIIUN TPOMEKYTOK BPEMCHH.

Jlanee mpoBemH UCCIeIOBAHUE YCTOWIMBOCTH H30JIATOB K COJIEBOMY CTPECCY MPH PA3HBIX KOHIICHTPAIUSIX
NaCl (100, 250 u 500 mM) B cpene KyabTHBHpPOBaHHs OakTepwii. B Tabmume 1 mpuBemensl manubie 12
HaunboJee COICYCTONYMBBIX U30ISATOB.

Tabnuua 1 — M3yuenue coneycroiiunBoctd pocharMoOUIN3yOMmMUX OaKTepuit

g ORI Konnenrpanus NaCl, mM
100 250 500
DT-1 ++ + -
OT-2 44+ +++ ++
DT-15 ++ + -
DT-4 +++ +++ ++
dM-9 -+ +++ ++
OM-12 +4++ +++ +++
DJI-27 ++ + -
DV-36 4+ + N
PC-11 -+ - +++
DT-34 ++ + N
DM-22 +++ + -
DdM-19 +++ + N

ITpumedanue: — ykas3pIBacT Ha OTCYTCTBHE POCTA; + yKa3bIBaeT Ha HAJIMYHE POCTA; JOMOIHUTENBHBIN + yKa3bIBaeT Ha
HHTEHCUBHOCTH POCTa

N3 pgamHeIx  TaOmumel 1 cioegyeT, YTO HE BCE BBIACICHHBIC HM30JIATHI  OOJNamadd  BBICOKOM
conteycTounBocThIO. Tak, eciau mpu konieHTpauun NaCl B cpeme 100 mM pociu Bce H30JATHI, TO MPHU
koHmeHTpamuu 500 mM NaCl tonpko 1ty OT-2, @T-4, ®M-9, DM-12, ®C-11. OTH 0ATH U30IATOB OBLTH
oTOOpaHBI I JalbHEHIIeH padoThl Kak HauOoJIee COICYCTOHYMBEIC.

Uzyuenne GocharMoOMIN3YOIIEH CITOCOOHOCTH OTOOPAHHBIX U30JISTOB IIPH COJIEBOM CTPECCE Pa3TUIHON
creneHy nmpoBoawiau Ha cpene NBRIP ¢ pasasiMu konmenTpanustMu NaCl 100, 250 u 500 mM. B xauecTtse
KOHTPOJISI UCTIONBb30BaH cpeay 0e3 nodasnenus NaCl (tabmuna 2).
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Tabnuma 2 — BiustHue coeBoro cTpecca Ha (hochaTMOOUIN3YIONIY0 aKTHBHOCTH OaKTepHit

Konnentpanust NaCl, mM
W30t 0 100 250 500
Juamerp 30HbI MOOMIM3anuu GpochaToB, MM
PT-2 32,6+0,2 31,4+0,3 21,940,1 15,8+0,2
DT-4 37,4+0,1 33,4+0,2 28,4+0,3 26,9+0,1
OM-9 32,9+0,4 28,9+0,1 22,9+0,1 15,940,1
OM-12 36,2+0,2 30,2+0,4 26,8+0,2 24,8+0,1
OC-11 36,2+0,2 32,5+0,2 27,7+0,2 25,7+0,2

IIpumeuanue: p< 0,05; n=5

W3 maHHBIX TaOMUIBI 2 CIEAyeT, 4TO OaKTepuH o01aNaiu CIOCOOHOCThI0 K MoOmnmm3aimu ¢pocdaror B
yCIoBUsIX coneBoro crpecca. [lpu xoHmeHTpanuu comu B cpene 100 mM Bce M30MATH XapaKTePH30BAIUCH
BBICOKOH MoOmu3aiueii pocharos, 30HbI pacTBoperus Gpocharon cocraisin 28,9-33,4 MM. Y CTaHOBIIEHO,
YTO C YBEJIUYCHUEM KOHIICHTPALMHM aKTHBHOCTH COJIFOOMIIM3AIMN CHUXKAjJach. Tak, MPU BBICOKOM COJICBOM
ctpecce (500 mM NaCl) y asyx uzonstoB ®T-2, ®M-9 nortennman comobummsanmu GochaTtoB CHUHICST
3HauMTENbHO Ha 52-53 % mo cpaBHenuio ¢ KouTposeMm (6e3 BHecenus NaCl). Ongnako y uzosnsroB OT-4,
OM-12 u @C-11 coneBoii cTpecc HE OKa3bIBAI TAKOTO CHJIBHOTO BO3ACHCTBUS M aKTUBHOCTH MOOMIH3AIINN
CHU3MIJIACH IpH 3Toi ke kKoHneHTpanuu NaCl B cpene Bcero Ha 28—30 %. DT mTaMMbl OBUTH 0TOOpPaHBI Kak
Ty4IIne.

[IpoBenena uaeHtudukanus u3oiaaToB OT-4, GM-12, OC-11 MoIEKyIIPHO-TEHETHUSCKUM METOIOM
Cenrepa. [lokazano, 4to ¢ocharMOOMIN3YIOIIUE COJICYCTOWYMBBIE OakTepHH MPHHAAJNE)KAT K poaam
Pseudomonas u Bacillus, mramm ®T-4 otHocutcs k Pseudomonas koreensis, a mrammel ®PM-12 u &C-11 -
k Bacillus pumilus ®M-12 u Bacillus sp. ®C-11.

Hccnenopanue BIMSHUSA HHOKYJIAIUU (POCHAaTMOOHIN3YIONIMMH COJICTOJIEPAHTHBIME OaKTEPUSIMHU Ha POCT
cou ¥ 00pa3oBaHKe KIIYOCHBKOB B YCJIIOBHUSX COJICBOTO CTpecca MPOBOIMIM Ha CHIIBHO3aCOJICHHOM mouBe. J{ist
WHOKYJISIIMA CEMSH HCIONb30Baiu mrTammbl OT-4, ®M-12 u OC-11, koHTpoeM CIy XKW ceMeHa 0e3
uHOKYJIsiMH. [TosydeHHBIE pe3ybTaThl MPEACTABICHbI B pUCYHKE 1.

~ - BCre6mu  OKopuu BYucno xirybenskoB OKnybenpskn BKopuu
J > o £O T
z 30 ~ g =
= = @0““_
Q 4
2% S =
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0 - 0 4

KonTtposb OT-4 OM-12 OC-11

- Kontpoins dT-4 DOM-12 OC-11
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Puc. 1. BnusiHue HHOKYJIALUH OaKTepHsIMU Ha cTeOJIN, KOPHH U JIUCTh (@), yrcio u Bec kiyoenbkoB (b) mpu
pocTe cou Ha cuibHO3acoaeHHol ouse (p <0,05; n=b).

U3 panHbIX pucyHKa 1 clemyeT, 4TO WHOKYISIHS COJETOJEPAaHTHBIMU (PochaTMOOMIU3YIOMIMMHU
OaKkTepHsMH CYILECTBEHHO CMsrdaia coJeBoil ctpecc pacteHui cou. [lokasaHo, 4TO pOCTOBBIE MapamMeTphl
WHOKYJIMPOBAaHHON COM INPH BBIPAIIMBAHWN HA CHJIBHO3ACOJIEHHOW II0YBE 3HAYUTENBHO YBEIUYMIIHNCH IO
CpaBHEHHMIO ¢ KOHTpojieM (6e3 nHokysun). Tak, cyxoii Bec crebieii con yBenmuwmics B 2,0-2,2 pasa, TUCThEB
B 2,5-3,5 paza, a uncio kiIyOE€HbKOB Ha OJHO PAacTEHUE YBEIMYWIOCH B cpeaHeM 1,7-2,0 pasza Ha omHO
pacrenue (pucyHok la). Taxoke, yCTaHOBIICHO, YTO CyXas Macca KOpHEH M caMuX KITyOeHbKOB CYLIECTBEHHO
MTOBBICHJIACH 110 CPABHEHMIO € KOHTpOJIeM, KopHeil B 1,9-2,1 pasa u kinyoenskoB B 1,7—1,9 pasa (pucynox 16).
HauGonpmmii monoxurenbHeid 3QQeKT Ha pacTeHHUs COM OKa3aia HHOKyJsus mrammoM Ps. koreensis FT4.

post@actbio-vsuet.ru
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B aToMm BapmaHTe oTMeuanm camoe OOJBIIOE KOJIMYECTBO KIIyOGHBKOB Ha OJHO pacTeHune — 17,4 mTyK, B
KOHTPOJIE 3TOT MTOKA3aTeNb COCTABIISUT BCero 8,6 KiryOeHBKOB Ha pacTeHHeE.

3akiaouyenune

Takum oOpa3oM, MTOKa3aHO, YTO MHOKYJIAIUSA CeMsiH cou (ochaTMOOMITU3YIONTUMHI COJIETOICPAHTHBIMH
OaKkTepusIMU CMSTYAET COJIEBOM CTpecC, YIyd4IlaeT POCT PAaCTEeHW COM M CIIOCOOCTBYIOT 3KOJOTHUYECKOM
ajanTaldd CoM K 3acojeHuio. CTHMYISIHUS pOCTa Y WHOKYJIHUPOBAHHBIX PpAcTEHHH, MOATBEP:KIAAETCS
yBEMYEHHEM YHcia KiTyOeHbKOB, CyXOT0 Beca cTe0Iieli, KOpHEel 1 IMCTheB pacTeHni cou. Hamm pe3ynbTatht
MOKA3aJIM, 9TO BBIIETICHHBIE OaKTepHH 001aJal0T OOIBIIIM MOTEHIINAIOM TSI TTOAJePKAHHSI PACTEHUH COH B
CTPECCOBBIX YCJIOBHAX Ha 3aCOJICHHBIX mouBax. [locie OIeHKHM mITaMMOB B IOJIEBBIX YCIOBHSX, OaKTEpUU
MOTYT OBITH HCIOJB30BaHBl B KOMMEPUECKUX MENSAX ISl YACTHYHOW WIIM TIOJTHON 3aMEHBI JJOPOTOCTOSIINX
dbochopHbIX ynobpenuit. [JanpHelmme ucciemoBanus GochaTrMOOMIHIYIONINX COJETOMEPAHTHBIX KYIBTYP
MMPEACTABIAIOTCA OYCHb UHTCPCCHBIMU U BAXXKHBIMU.

Paboma evinonnena npu punancosoii noooepicke Munucmepcmea Hayku u gvicuiezo oopasosanus Pecnyonuxu
Kazaxcman (cpanm AP09259080).
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W3MEHEHUE PEXXUMA ABTOKOJIEBAHUI TPAHCIIOPTA BOJIbI B KOPHSIX PACTEHUM
KYKYPY3bI I1PU BJIOKNPOBAHUUN KAJIBIITUEBBIX KAHAJIOB

H.B. Byoazoeckasn
Mockosckuii eocyoapemeennblii ynueepcumem um. M.B. Jlomonocosa, Mockea, Poccust

KanbieBsle KaHadbl UTPAIOT BaKHYIO POJib B Ieperade CHrHajioB B pacteHusx [1]. Brokuposanue
KaJIbIUEBBIX KaHAJIOB BHOCUT HAPYIICHHA B CUTHAJIBHYIO CCTh U PETYJIAINUIO (bYHKHHOHaJILHOfI AKTHBHOCTH
pacrenuii. MccrnenoBanusi neiicTBus OJIOKATOPOB KalbIIMEBBIX KaHAJIOB IMPOBOAMIOCH, B OCHOBHOM, Ha
cyOKIIeTOYHOM, MeMOpaHHOM ypoBHe. MeHee HM3y4deHO BIHUSHHE OJOKAaTOPOB KallbIIMEBHIX KaHAJOB Ha
(YHKIMOHAIGHYIO AKTHBHOCTH LEJIOTO PACTEHHs WM OTAENbHBIX €ro opraHoB. B maHHOW pabore
MIPEJICTABIICHBI PE3YJIbTAThI SKCIIEPUMEHTOB, CBSI3aHHBIX C MCCIICIOBAHHEM BIHSHUS OJIOKATOpa KalbIIMEBBIX
KaHaJIOB BeparaMuia Ha IpOoIlecChl TPAHCIIOPTa BOJIBI B KOPHSIX PaCTCHHIA.

OObeKTaMU HUCCIIENOBAaHUSA SBJSUIMCH pacTeHHUS KyKypy3sl rubpuma Iluonep. Bomonarmeraromnryro
aKTUBHOCTb KOPHEW OLICHUBAJIM 10 NHTEHCHUBHOCTH SKCCY AU, KOTOPYIO OMPEICIIsIH 1Mo MeToay Anderson
u House [2] ¢ HekoTOpbIME MOAUDUKAIMSIMA HA U30JHUPOBAHHBIX KOPHAX (MATHCAHTHUMETPOBAs alTUKAIbHAS
4acTh) 6-THEBHBIX IPOPOCTKOB, TIOMEIIEHHBIX B pacTBopsI Bepamammia (1,0 MM u 6,0 MM), B KOHTPOJIBHBIX
BapHaHTaxX MCIOJNb30Bajach BOJONMPOBOAHAS Boja Oe3 moOaBiieHUs BepamaMmuia. M3MepeHus: IpoBOIMIH C
uHTEepBaioM B 20 MHH B TEYECHUE HECKONbKHX vacoB mnpu 30° C, MpUMEHSIIOCh TEPMOCTAaTHPOBAHHUE.
bronornyeckasi TOBTOPHOCTH OITBITOB IIECTHKPATHASI.

Ha puc. 1 npencraBiaeHbl THIIMYHEIE PE3YJIBTATHI IKCIIEPUMEHTOB, XapaKTePU3YIOIIHE BOJOHATHETAIOTY IO
aKTUBHOCTb HHIMBHUAYAIBHBIX KOPHEW KYKypy3bl: B OTCYTCTBHU OJIOKaTOpa KalbIIMCBBIX KaHAJIOB
Bepanamuiaa (KOHTpONb) W TpH ero nobamieHun (ONBITHBIA BapuaHTt). JlMHaMHKa TMporecca HOCUT
aBTOKOJIeOaTENbHBIN XapakTep. B KOHTPOIEHOM BapHaHTE XOPOIIO BRIPAKEHBI TAPMOHHYECKUE KOJIEOaHUS C
OKOJIOYACOBBIM TIEPUOJIOM. B ONBITHOM BapuaHTe INMpH JOOABICHUM BeparaMuiia KoJIeOATCIBHBIH PEXUM
W3MEHSETCS 0 CPaBHEHHWIO C KOHTPOJBHBIM BapHaHTOM: B TEPBBIE 2 4 IKCIEPUMEHTA PErHCTPHUPYIOTCS
rapMoHHYEeCcKre KojebaHusi ¢ 6oee BRICOKOH 4acTOTOH, YeM B KOHTPOJIHLHOM BapHaHTE, IPU 3TOM CpeIHUE
3HAUYCHUA MHTCHCHBHOCTH JKCCyIallUM 3a 3TOT NEPUOA MNPCBLIMIAIOT 3HAYCHHA 3KCCyAallui KOHTPOJBHOTO
BapUaHTa, YTO MOXKET yKa3blBaTh Ha YCWJICHHE BOJOHATHETAIOIIEH aKTUBHOCTH KopHs. [lanee oTmeuaercs
OBICTpOE mMajeHNe WHTEHCHUBHOCTH OJKCCYIAallMd IO HYJEBHIX 3HAYCHWH W, HAYMHAas C TPEThEero wyaca
SKCIICPUMCHTA, KpUBasd MHTCHCUBHOCTH 3KCCYAallU NNEPEXOAUT B OTPHULATCIIBHYIO 00J1aCcTh KOOpauHart, 4TO
03Ha4yaeT MpeKpalleHrue BOJOHATHETAIOMIEH e TeIbHOCTA KOPHS M CAMOTIPOU3BOIBHBIA OTTOK BOJIBI U3 KOPHS
B HApPY)KHOE MPOCTPAHCTBO B PE3YJIbTAaTe BHI3BAHHBIX BEPAIAMUJIOM JECTPYKTHBHBIX MPOIECCOB B TKAHSX
kopHs. Kak ObUTO mOKa3aHO paHee B HAIIMX AKCIEPUMEHTaX, OJIOKAaTOp KalbIIMEBBIX KaHAJOB BEparaMuI
BBI3bIBACT NC(OUIIMT KAJBIUS U YCUIICHUE MPOLIECCOB CBOOOTHOPAIMKAIIBHOTO OKUCIICHUS B TKaHAX PACTCHUM,
CJICZICTBHUEM Y€T0 MOTYT OBITh CTPYKTYPHBIC HAPYIICHHS MEMOpPaH U KOpHS B 1iesioM (3, 5). ITHM MoXkeT ObITh
00ycIoBIIeHa TOTEPs BOJOHATHETAOIIEH aKTHBHOCTH KOPHEH M OTTOK BOJIBI M3 HUX IPH YBEITMYEHNN BPEMEHH
I[eﬁCTBPISI BEparamMuiia. He Toabko JINTCIIBHOC BOSI[Gf/iCTBI/IG BEparaMuia Ha KOPHU BBI3BIBACT CHUKCHUC
BOJIOHArHETAIOUIEH aKTUBHOCTH B HUX, HO U JCHCTBUE MOBBIIICHHBIX KOHIICHTpalui 3Toro coeaunenus. [Ipu
KOHIIeHTpalmu Bepamamuiaa 6,0 MM oTMmedaercss Jwmmib cinabas dSKccynanusi KOpHEH B camMoM Hadaje
OKCIICPUMCEHTA, KOTOpasA CMCHACTCA OTTOKOM BOJABLI M3 HUX MU3-3a HAPYUICHHA LEJIOCTHOCTHU TKaHe. OTTOK
BOJIbI U3 KOPHEH B JaHHOM Cllyyac HAUMHAETCS 3HAYUTEIBHO paHbliie (depe3 | U sKCcrepuMeHTa), 4eM Mpu
KOHIICHTpaluu Bepanmamuia | MM (depes 3 4).

HeonaHo3HauHOCTE OTBETHOM peakiMk KOpHEW Ha eicTBHE BepamaMmia (yBEIMYEHHE aKTHBHOCTH
OKCCyJaluu B HadaJji€ SKCIICPUMCHTA U B IlaJ'II)HeI‘/'IHIeM CHMXKCHHE €€ 10 TIOJTHOM MOTEpHU AKTUBHOCTHU ITOT'O
nporiecca, puc. 1) MoxeT OOBICHATHCS W3MEHEHHEM KOHIICHTpAIMM KaNbIUs B PACTEHHSX B Ipoliecce
JKCIIeprMeHTa. B TiepBble 9achl SKCIIEPUMEHTa BBI3bIBAEMBIE BEpallaMHIIOM JECTPYKTUBHBIE M3MEHEHHS B
TKaHAX €I€ HEC BLIPAXKCHBI, O YEM CBUACTCIIbCTBYCT HAJIMYUC BOI[OHaFHeTa}Omeﬁ AKTUBHOCTU KOPHA. HpI/I
3TOM HEeOOJIBIIOE CHUKEHUE KOHIIGHTPAIUY KabIUs B TKAHSAX, BBI3BAHHOE BEparaMiiOM, MOXKET YCUIHBATh
BOJHBIA TpaHCIOPT B KopHe. Kanplnwii ydacTByeT B pEryisiliid HPOHHWIIAEMOCTA BOJHBIX KaHAIOB H
YMEHBIIIEHUE €r0 KOHIICHTPAIIMH YCUITHBAET TPAHCMEMOpaHHbIC BOAHBIC TOTOKH [4]. BO3MOXHO, KaJbIHeBbIe
Y BOJTHBIC KaHAITbI (DYHKIMOHAIBHO CBS3aHBI, YTO 00ECIICYNBACT PETYJISIIHI0 TPAHCMEMOPAHHOTO TPAHCIIOPTA
BOJIBI.

1 post@actbio-vsuet.ru
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Kak 6b110 TOKa3aHO Hamu paHee [5], ucmonp30BaHue BepanamMuia B MeHbINX KoHneHTpanusax (0,25 MM,
0,5 MM) BBI3BIBAJIO OompITIce YBEJIMYCHHE BOJIOHArHETAIOIIEeH aKTUBHOCTHU KOpHeM

(oOpaTHOIIPOMOPIIMOHAIIFHO KOHIIGHTPALMK) B Havaje JKCIIEPUMEHTa, YeM Mpu KoHieHTtpauuu 1,0 MM
(puc. 1). ITpu BeIcOKOI KOHIIEHTpanuK Bepamnamuia (6,0 MM) HadalbHOTO BCILIECKA aKTHBHOCTH IKCCY TalluH
He Habmromanochk. BeposiTHO, 3TO CBA3aHO C KOHLEHTPALMOHHBIMU 3aBHCHMOCTSIMH PETYJSALUH BOIHBIX
MTOTOKOB B KOPHSIX: BEI3BAHHOE BeparaMiIOM HEOOJIBIIOE CHIKEHUE KOHIIEHTPALNH KaJIbIHs IMEIIO OOJBIITHHA
p¢eKT Ha yCHJICHHWE TpaHCIOpPTa BOABI B KOpHSAX, 4eM Oojee 3HAYMTENbHOE NPU MOBBIIIEHHBIX
KOHILICHTPALMAX Beparnamuia.

Puc. 1. Biausaue Bepanammia (1,0 MM) Ha WHTEHCHBHOCTBH DKCCYAAIMM KOPHEU KyKypy3bl. CruiomrHas
JIUHUS — KOHTPOJIb, IITPUXOBASI IUHUS — OIBIT

Takum 00pazom, ONOKaTOp KaNbIMEBHIX KaHAIOB BepalaMWll, CHIDKAsS TPOHHUIIAEMOCTh KaJbIIHEBHIX
KaHaJIOB U KOHLIGHTPAIIUIO KAJIbLIUS B TKAHAX PACTCHUI, BIMUSIET HA BOJIOHATHETAIONIYI0 aKTUBHOCTh KOPHEH.
AKTHBHpYOIIlee WIH TMMOAABISIONIEEe JCWCTBHE BepamaMuia Ha 3TOT MPOIECC 3aBHCHT OT HCIOJIb3yeMOi
KOHIICHTPAIlNH BeparaMuiia WM OT BpeMeHH ero aeictBui. [lo-BuammoMy, cymecTByeT QyHKIIMOHATbHAS
KOOTIEPaTUBHOCTh MEXIy KaJIbIMEBBIMH M BOJHBIMH KaHajlaMH, CIOCOOCTBYIOIIAas TOHKOW pEeryssiiuu
BOJIHOTO TPAHCIIOPTa B PACTEHUAX. 3aperuCTPUPOBAHBI aBTOKOJICOATEIbHBIC PEKUMBI TPAHCIOPTA BOIBI B
KOPHSX pacTeHHH KyKypy3bl B OTCYTCTBHH OJIOKaTOpa KalbI[MEBBIX KaHAJOB BepamaMujia W TIPH €ro
BO3/ICHCTBHM Ha KOPHHU. ABTOKOJICOATENLHBIA PEXXHUM XapaKTEepU3yeT BPEMEHHYIO CTPYKTYPHPOBaHHOCTD,
YIOPAOOYEHHOCTh HCCIIeqyeMoro npouecca. ViaMeHeHue pexknuma KojieOaHWi, BKIIOYas M3MEHEHHE 4acTOT
KoJIeOaHWi, SBISAETCS JUArHOCTUYECKUM ITOKa3aTesieM (yHKIIMOHAIEHOW aKTUBHOCTH PACTEHUIA.

Jluteparypa
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MNOABOP MUKPOBHOM KOMITO3UIIUHA 3AKBACKH C YJIYUIIEHHBIMHA
BUOTEXHOJIOI' MYECKUMM CBOMCTBAMM 151 IPOU3BOJICTBA XJIEBA

I'.C. Boakosa, E.B. Kykcoea, A.A. Tonoknoea, H.A. @ypcosa
BHUUIIFT — ¢unuan ®I'BYH «©HUI] numanus u buomexnonocuu», Mockea, Poccus

[IpoBenens! nabopaTopHBIE SKCIIEPUMEHTANBHbBIE UCCIEIOBAHUS MOTydeHHs 3aKBACOK JIJIsl TPOMU3BOICTBA
xJyieba Ha OCHOBE KOHCOPIIMYMa MOJIOYHOKHCIBIX Oaktepuit Lactobacillus plantarum 314 wma Lactobacillus
acidophilus var. coccoideus M-94 u xnebomekapHbIx Ipoxokei Sacharomyces cerevisiae Y-726/5. Llens
WCCIIEZIOBAHUS COCTOSUIa B M3yUEHHH TPOIecca HAKOIUIEHHS OMOMAacChl KOHCOPIIMYMOM MOJIOYHOKHCITBIX
GaKTepuil U IposoKeil. B kauecTBe MUTAaTENbHOM Cpelibl HCIIONb30BaIn cononosoe cycio 14° b. B nponecce
KyJIbTUBUPOBAHMs 3aKBAaCKH MCCIEOBANM B JUHAMHUKE oOOIlee COAep)KaHHe OPraHMYECKUX KHCIOT B
nepecyere Ha MonouHyro 1o ['OCT ISO 750-2013, onpenensnu coaepxanne Oenka MeronoM Knempaans mo
I'OCT 32044.1-2012, conepxanue peaynupyionmx caxapos MeroaoM lllomoau--HenbcoHa.

HccnenoBana auHaMHKa HAKOIUICHHS MOJIOYHOW KHCIOTHI YHCTBIMH KYJIBTYPaMH MOJIOYHOKHCIBIX
OakTepuil. Y CTaHOBIICHO, 4TO mMTaMM L. acidophilus var. coccoideus M-94 umeet Gonee KOpOTKyIo na-dasy,
ueM L. plantarum 314. Ha 24 gaca pocra mTamMMbl cHHTE3UPYIOT 1,65—-1,80 % Momounoit xkucioTsl. llltamm
S. cerevisiae Y-726/5 nakannupaer 6uomacchl 8 /100 cM® muTaTenbHOM cpenl 3a 24 yaca pocTa, yaenbHas
CKOpOCTh pocTa cocTaBuna 0,181 ut,

Koncopimyms! uMenn cieayromuii cocras: L. plantarum 314 / S. cerevisiae Y-726/5 u L. acidophilus var.
coccoideus M-94 / S. cerevisiae Y-726/5. B kosObI ¢ BbIpaIieHHO# JApoxokeBoil brnoMaccoii mocie 18 vacos
pocta BHOCHIHU 15 % 24-4acoBOW KyJbTYyphl MOJOYHOKHCIIBIX OaKTEpUH M MPOJODKaIH (epMeHTaHi0 0e3
aspalliid B TEepMOCTaTe B CTallMOHApHBIX yCioBUSAX B TeueHue 12 dacoB mpu 35 °C. IlpoeneHo
MHUKPOCKOITUPOBAHNE KYJIbTYPaJIbHBIX JKHIKOCTEH B KOHIIE KYJIbTHBHPOBAHHS, KOTOPOE IIOKa3ajo, 4YTO
KyJbTYPBI IPOJOKEH U OakTepuil 00pa3yloT CMELICHHYIO MOMYJISIIUI0 U 00pa3ytoT cumouos [1,2].

[Tomy4yeHHBIE KyIbTypadbHBIC JXUIKOCTH IeHTpu@yrupoBamd mpu 5000 o6/muH. 20 MuH. BbIXOO
omomaccel coctaBun 24,4-22,6 % OT KyJbTypaldbHOH >XKHAKOCTH. bromacca KOHcopLuyMa IpOXOKeH c
L. plantarum 314 conmepxur 53,2 % Genka, a 6uomacca ¢ L. acidophilus var. coccoideus M-94 — 52,5 %.
AHanmu3 aMHHOKHUCIIOT MOJYYeHHOH MHUKpOOHON OMOMacchl KOHCOPHUYMOB APOXOKEH M MOJOYHOKHCIBIX
OakTepuii TI0O CPaBHEHHIO C OMOMACCON IPOXOKEH TOoKa3al M3MEHEHHS IO COACPKAHUIO HE3aMEHUMBIX
aMUHOKHCIIOT, HE3HAYUTEIbHOE YMEHBIICHHE COJIepP)KaHUS JU3MHA, a TaKXKe YBEJINYCHHE COJepKaHMSI
3aMEHMMBIX aMUHOKHUCIIOT: TTIMLIMHA, IPOJIMHA, CEPHHA.

[lomyuenHsle pe3ynbTaTbl aMHHOKHCIOTHOTO COCTaBa OHOMACChl KOHCOPIIMYMOB JIPOXOKEH U
MOJIOYHOKHCITBIX OakTepuil MO3BOJSAIOT CAENATh BBIBOA O TOM, YTO IONydeHHBIE 00pa3isl MHUKPOOHOM
OHMOMAaCChI SIBIISIFOTCS IEPCIICKTHBHBIM MCTOYHHUKOM TMHUINEBOro Oeska [3]. MUKpOOHBIE KyJIbTYPhI B COCTaBE
3aKBACKM XOPOIIO COYETAIOTCS MEXIy co0oi Onarogaps HaTWYHI0 CHMOMOTHYECKHX OTHOUICHHHA U
OTCYTCTBHIO SIBJICHUS aHTarOHU3MAa. JTO HAXOIUT OTPAKEHHUE B MTOBBIIICHUH OMOTEXHOJIOTHYECKUX CBOMCTBAX
KOMOMHHPOBaHHOH 3aKBACKH, TAKUX KaK ITOJIbeMHAsl CHJIA, BEICOKAsi CKOPOCTh POCTa.

VYcraHOBIeHA MEPCIIEKTUBHOCTD MCIIONB30BaHUS B XJIeOOMEUeHNH KOMILJIEKCHOM 3aKBacKH, CoAepiKalien
mraMMmbl S. cerevisiae Y-726/5 n L. plantarum 314, xotopas uMeeT MOIbEMHYIO CUIy 44 MUH, TIPU STOM
MUKPOOHBIN KOHCOPLIUYM 3aKBAaCKH UMEET BBICOKYIO yJIEIbHYIO CKOPOCTh POCTA.

Hccenedosanusn evinonnenst 6 pamkax zocyoapcmeennozo 3aoanus PAH Noe FGMG-2022-0006
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BJIUSTHUE JIbSTHON MYKHU HA PEOJIOI'IO TECTA U3 KOMIIO3UTHBIX CMECEHN
H.A. Pesaxkuna, H.B. Coxon

Kybanckuii 2ocyoapcmeennviii acpapuwiii ynugepcumem umenu U.T. Tpyounruna», Kpacnooap, Poccus

B coBpemeHHOM MHpe OJHOW W3 OCHOBHBIX NPOOJIEM SBIISIETCS HEXBAaTKa IOJIE3HBIX HYTPUEHTOB B
MPOAYKTaX MUTAHUSA, COCTABIAIONINX OCHOBHOM PaIlOH MUTaHUS YeJoBeKa. Xied U XJ1e000yI0UHbIe N3IeTHS
OTHOCSITCS K TakUM MpOAyKTaM. BBeneHue B uX peLENTypsl MYKH U3 HETPaIUIIMOHHBIX PACTUTENbHBIX
3€pHOBBIX PECYPCOB, C MOBBIMICHHON MUIIEBON W OMOJIOTHYECKOH IIEHHOCTHIO TTO3BOJIUT O0OTaTHTh MPOIYKT
MOJIE3HBIMHM BeliecTBaMu [2].

B c¢Bsi3u ¢ aTuM, U1t oboraieHus xj1e0a U X1e000yJIOUHbIX U3/Ie/Ini HaMK Obljia BhIOpaHa JIbHSHAS MyKa,
TaK KaKk B €€ COCTaBe COACPKUTCA OOJIbIIOE KOJMYECTBO MaKpO-, MHKPO3JIEMEHTOB, Oelka u
MOJIMHEHACHIIIEHHBIX JKUPHBIX KUCJIOT, & WMEHHO JIMHOJIEBOW M JIMHONEHOBOH. OMHAaKO B TEXHOJIOTHH
XJIeOOTeUeHNsI BayKE€H HE TOJIBKO XMMHUYECKUI COCTaB CHIPhS, HO U PEOJIOTHYECKHE XapaKTePUCTUKH TecTa ¢
LEINBI0 BBIOOPa ONTHMAIBHBIX TAPaMETPOB MpoIecca TECTOBECHNS U Ka4yeCcTBa TOTOBBIX U3AEIIH.

Jia viccnenoBaHvsl BIVSIHES JIBHAHOM MYKH Ha PEOJIOTHYECKHE CBOMCTBA TeCTa, HA OCHOBE TOJYYSHHBIX
JAaHHBIX IO BIUSHUIO JIBHSHOM MYyKM Ha KOJIMYECTBO M KadecTBO KiedkoBuHbl, UYII, Bogo — u
JKHPOYACPKUBAIONLYI0 CIIOCOOHOCTH, a TaKke aHann3a HaydHoH nurepaTypsl [1,3], ObutH BBHIOpaHBI JIBE
KOMIIO3UTHBIE CMECH, C JO3MPOBKOW IbHSIHON MykHu 5,0 m 7,5 %. B kadecTBe KOHTpOJII HCHOJIB30BANICA
o0Opasen MyKkH MIIIEHUIHON XJIeOOTeKapHOH BRICIIIETO COPTa.

Jlst ucenenoBanus ucnonb3oBain «Papunorpady» (hupmer Brabender). Peonornueckue xapakTepuCTHKA
TecTa KOMITIO3UTHBIX CMECEH M3 JIbHSIHOW U MIICHUYHON MYKH BBICIIEro copTa B cootHomeHuu (5,0 : 95,0) u
(7,5 : 92,5) B cpaBHEHHUHU ¢ KOHTPOJIBHBIM 00pa3IIOM MPEACTABICHBI B TabmHIe 1.

Ta6muma 1 — [Tokazarenu npubopa papuHoTpad MpH HCCISIOBAHNHI KOMIIO3UTHBIX CMECEH

KomMmmo3utHas cmech (MyKa JIbHSIHAS:
Myka nieHn4Has xiueboneKapHast BBICIIETO
IMoka3zarenu Ka4ecTBa MyKd copTa (KOHTpOIh) MYyKa IIICHHYHAs)
(5,0:95,0) (7,5:92,5)

BIIC, % 60 63 66
Bpemst 06pa3zoBaHusi TeCcTa, MUH 21,5 5,1 4,2
YV CTOHYMBOCTh TECTA, MUH 28,3 10,0 7.4
Pazxmkenne, e.d. 39 46 61
Banopumerpuueckas OLICHKA, €.B. 97 63 56

JlanHble, mpencTaBicHHBIE B Tabmuie 1, moka3anmw, 4YTO MOOABJICHHWE JHHIHOM MYKH OKa3bIBacT
3HAYUTEIHHOE BIMSHUC HA PEOJIOTUIECKHE CBOMCTBA TeCTa. A UMEHHO, C YBEITUYCHUEM KOJUYECTBA JIbHSIHOU
MYKH B KOMITO3UTHBIX CMECSX BOJOIOTIOTHTEIbHAS CIIOCOOHOCTD U Pa3KIKCHHE TECTa YBEIIMIUBAIOTCS, YTO
MOXXHO OOBSCHUTH, CONICP)KAHHEM OOJIBIIIOTO KOJIMYECTBA WHINECBBIX BOJIOKOH M cim3ei. [lpm sToMm
YMEHBINAIOTCS MMOKa3aTeNH BpeMs 00pa30BaHuUs, YCTOMUYUBOCTh TECTA U BAIOPUMETPUUYCCKAS OLIEHKA, UTO JacT
OCHOBaHHE TOBOPUTH O IMOUCKE TEXHOJOTMYECKUX DEUICHHN TPU BBHIPAOOTKE W3JCINN M3 KOMITO3UTHBIX
cMeceid, TO3BOJISIONINX MOJTYYUTh HE TOJIBKO MOJIE3HYI0, HO H KAYECTBEHHYIO TPOIYKITHUIO.
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HCCJEJOBAHUE OPTAHOJIENITUYECKNX U ®U3UKO-XUMHUUYECKHAX IMOKA3ATEJEN
KAYECTBA CIOBHBIX BYJOYEK B ITPOINECCE XPAHEHUSA

M.b. Xoxonosa, C.I'. Be3uposa
Kabapourno-bankapckuii 2ocyoapcmeennblii azpaprvlil yHusepcumem um. B.M. Koxosa, Harvuux, Poccus

X71e000yIIouHbIe H3AETHS SBISIOTCS TPOAYKTaMH KpaTKOBpeMeHHOTro xpaHeHHs. Cpokm XpaHEeHUs
x71e000yOYHBIX HM3JIENNI UCUUCISIOTCS CO BPEMEHHU BbIXoJa W3 meud. /i mpenoTBpalieHus: cHabKeHus
TOPTOBITH YEPCTBBIMHU M3JIEIHSIMU YCTAHOBJICHBI CPOKH XPaHEHUs Xyieba Ha XJIeOOoNeKapHOM NPEIIPUATHH U
B TOPrOBOM ceTH. MaKCUMaIBbHO AOITYCTHUMBINA CPOK BBIACPKKH XJI€000YIOUHBIX U3IEIHIA Ha XJIeOOTIeKapHOM
MpeanpuaTuu Kojebnercs ot 6 yacoB s uzaenuit maccoit meree 200 r. 1o 10 yacoB 1y u3aenuii Maccoi
6omee 200 r. 13 COPTOBOM MIIEHMYHOH WK P3KAHOM CETHOW MYKH; 715l OCTaJIbHBIX XJI€000YIIOUHBIX H3IEIUi —
14 4acos [1]. [Ipu oTmpaBke B TOPrOBYIO CETh KaxIas MapThs XJIeOOOYIOUHBIX H3ACTHNA COMPOBOMXKIACTCS
JOKYMCHTOM, B KOTOPOM YKa3bIBACTCA AaTa U BPEMs BbIXOJa U3 IICUH.

Cpoku W YCIOBHsSI XpaHEHHs BIHSIOT HA OPTaHOJENTHYECKHEe M (DU3MKO-XMMUYECKUE TOKa3aTelu
xe000ymouHbIX u3Aenuii. OpraHoyienTHYECKUe IMOKAa3aTelld, Takue Kak, BKYC, 3amaX, IBET U (U3UKO-
XUMHYECKHE — TOPUCTOCTH, BIAXKHOCTH U T. 1.

[Ipu yknagsiBaamu x1e000yI0UHBIX U3EIUNA B OJTWH PSJl, HHOT/IA B IBa Ha OOKOBYIO MJIM HIKHIOIO KOPKY.
Jns yknagku wznenuid OONBIION MacChl HCIIONB3YIOT TPEXOOPTHBIE JIOTKA C pElIeTdaThiM THOM, a IS
MEJIKOIITYYHBIX OyJIOUHBIX U CAOOHBIX H3/IETHIA — YeTEIPeXO0pTHBIE CO CILTONTHBIM THOM. B HacTosIee BpeMs
HMIMPOKO MPHUMEHSIIOT IJIACTMACCOBBIE JIOTKH, KOTOPBIE JISTKUE | JIETKO MOAIA0TCS cCaHUTapHO#t 00padoTke [3].

[lpn xpaHeHuu B xyiebe MPOTEKAIOT MPOLECCHl, BIUSIOIIME Ha €ro Maccy W KadecTBo. [Ipu 3ToM
MapaJuIeIbHO M He3aBUCHMO JIPYT OT JIpyra UAYT JIBa Mpollecca: YChIXaHue — MOTePs BIIAaTH U YePCTBEHHE.

YcpIxanue — yMeHbIIIEHHE MAcChl Xjie0a B pe3ysbTaTe NCIapeHus BOASHBIX TapOB U JIETYYHX BEHIECTB B
OKpykarolyto cpexy. Haunnaercs cpasy nocine BbIxoaa u3aeianu us nedu. [Ipomecc ycbixanus B 3aBUCUMOCTH
OT CKOPOCTH MTPOTEKAHUS IEIST Ha JIBa MIEPHO/A.

[TepBbIii IEpHO IIUTCS IO OCTHIBAHUS Xjieba 10 KOMHATHOHM TeMmmeparypsl. B 3TOT mepuos mpoiecchl
YCBIXaHHWs UAYT OoJiee WHTCHCHUBHO, M Macca M3ZIeNuid yMeHblnaercss Ha 2—4 % 10 CpaBHEHHUIO ¢ Maccou
ropsiuero xjeb6a. OCHOBHBIM (PAKTOPOM MHTEHCHUBHOTO YCHIXaHHS OCTHIBAIOLIETO Xjeba SBIISETCS pa3HHUIA
TeMIiepaTyp MeXIy KOpKod u wmskuiieM [2]. OcThiBaHHE HAYMHACTCS C TMOBEPXHOCTHBIX CIIOEB XJeOa,
MOCTETIEHHO TIepeMeNIasch K IeHTpY MAKHIIa xieba. B mporecce xpaneHus xjied 0CThIBaET 10 TEMIIEPATYPhI
MOMeIeHHs 3a 2—6 4acoB B 3aBUCHMOCTH OT Macchl, GOpMbI U ycinoBui xpaHeHus. Kopka xieba ocTeiBaeT
CPaBHHUTENHHO OBICTPO, MAKHII MeIJIEHHO. B HeocThBIIEM XJiebe pa3HHUIA MEXAY TeMIIepaTypord KOPKH H
MSKHIIEM xjie0a 3HaYuTeNbHasA. BceaencTBre 3TOro MpONCXOIUT MEePEMENICHIE BIIard OT MAKHIIA K KOpPKe.
Bna)kHOCTh KOpKH TOCHIE BBINEYKM MPAKTUYECKH paBHa HYIO, Yepe3 3—4 yaca Kopka yBIaxHseTcs 10 14—
16 %. BnaxxHOCTh IIEHTPANBHBIX CIIOEB MSKHINA U3MEHSIEeTCS B MeHbIIeH crerneHu. [lepeMemnenne Biaru ot
MSKHIIA K KOPKE B 3TOT MEPHUOJI YCKOPSETCS BCIEACTBHE BBHICOKOM TeMiieparypsbl xieba. [lo mepe ocTeiBanms
CKOpPOCTb YChbIXaHUSA xJjieba CHMKaeTCst 1, Ha4YMHasg C ONPCACIICHHOTO IEpHoJa, CTAHOBUTCA IMPAKTHUYCCKHU
noctosiHHOH. [ToaToMy, yem OpicTpee OyIyT OXJaXICHBI U3/ACIHs, TEM MEHbIIE OyIeT yChiXxaHue. AKTUBHOE
BEHTHJINPOBAaHHUE B 3TOT MEPHUOJ CHUYKAET TOTEPIO MACCHI.

Jluteparypa
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PA3PABOTKA BKYCOBBIX JOBABOK HA OCHOBE PACTUTEJIBHBIX CMECEH ITPH
MNNPON3BOACTBE BE3AJIKOI'OJIBHBIX HAIIUTKOB

M.b. Xoxonoea, M.A. Axmemosa
Kabapouno-bankapckuii 2ocyoapcmeennulii azpaphvlil ynueepcumem um. B.M. KoxosaHanvuuk, Poccus

[psiHO-apOMAaTHYECKOE PACTUTEIHHOE CHIPhE UCTIONIL3YETCS B PA3IMYHBIX OTPACIISIX HAPOIHOTO XO3SHCTBA,
B TOM YHCIIE JUIS IPUAAHUS HIIEBBIM POIYKTaM OCTPOTHI, IPUATHOTO apoMaTa M CIeliu(puIeckoro BKyca.
3HauYMTENbHAS TN €r0 UMIOpPTUPYeTCs. [103TOMy BaKHOW HApOJHOXO3SMCTBCHHOW 3ajaucii sIBIAETCS HE
TONBKO yBEIMUYCHHWE CHIPheBOW 0a3bl  JePUIUTHOTO MPSHO-aPOMATHUYECKOTO M JICKAPCTBEHHOT'O
PacTUTENBHOIO ChIPhsi, HO pa3paboTKa HOBBIX BBICOKOA()()EKTUBHBIX HETPAIUIIMOHHBIX CIIOCOOOB €ro
nepepaboTKH, CO37[aHHe MATOOTXOMHBIX M OE30TXOHBIX TEXHOJOTHH, MOBBINICHHE KAYeCTBA MOJYYaeMbIX
MPOJYKTOB, CO3/IaHUE HA WX OCHOBE HOBBIX HM3JICIUN C BBHICOKUM COJCpPKAHHUEM OHMOJOTHMYECKH aKTHBHBIX
Bemects [1, 2].

B Hactosimee BpeMsi B 0€3aMKOTONIBHOHN, (hapMarieBTHYECKOH, JTUKEPOBOAOUYHOW M KOCMETHUECKOU
MPOMBIIIICHHOCTH MTUPOKO MPUMEHSIOT SKCTPAKTBI X HACTOM M3 MPSHO-apPOMATHUYECKOTO U JIEKAPCTBEHHOTO
ceIpbs. [IpoTHI TOCTIE SKCTPAKITMHN UCIIONB3YIOT KakK yAOOpeHHe 00 ToCcTe CeHalIbHON 00paboTKy — Ha
KOpM ckoTy. OiHAKO, 0 HEKOTOPBIM JTAaHHBIM HCITOJIB30BAHNE OTXOOB B KAUeCTBE KOPMOB JIJIsl JKMBOTHBIX
OUYCHb HEIKOHOMHUYHBIH Ccrocob. [lepCreKTHBHBIM M JKOHOMHYHBIM MOXET OBITh MPOMBIIIIICHHAS
mepepaboTKa OTXO0B B IPOAYKTHI TUTAHUS [2].

KonndecTBO OMOTOTHYECKY AKTHBHBIX BEIECTB B CMECAX TS HAIMUTKOB PHUBOIUTCS B TaOJIHIIE.

Ta6m/1ua 1. CO)ICp)KaHI/IG OHOJIOTHYECKY aKTUBHBIX BCIICCTB B PACTUTCIIbHBIX CMECAX IJI1 HAIUTKOB

(=3
Coneprianue BUTaMHHOB, MuHepanbHble BemecTsa, Mr Ha 100 . g g2 °
mr Ha 100r. s s o X
SEZ | 28
Pactutenbnas = 58 o g §
L ay =
CMECh BT HATHTRA | | gaporum P K Na Ca Mg P Fe é s S © 8
5§35 =z =3
S E =

o Fd
I'BO3AMYHBIIH 5,1 0,2 4620,8 | 1236 116 721 346 257 16,3 0,6 4120
ITomepaH1eBbIit 17,1 0,2 2464,5 1070 41 676 473 233 10,0 0,6 1210
Kopuanaposblii 10,3 0,6 1313,8 1240 92 754 416 218 27,3 1,1 2490
MsITHBIN 10,3 2,9 7761,6 | 1638 66 706 514 123 28,6 1,1 5670

[TomyuenHble TaHHBIE TOKA3bIBAIOT, YTO CAMOE BBICOKOE cojiepkaHue BuTaMruHa C B TOMEpaHIIeBOM CMecCH,
3aTeM CJeIyIOT KOPHUAHAPOBBIA U MSTHBIA CMECH, MUHUMAIIbHBIM KOJMYECTBOM OTJIMYACTCS TBO3IAMYHAS
cMech, uto coctapnger 5,1 mr Ha 100r. IlomepaniieBas cMeCh MO OCTAIbHBIM BUTAMHUHAM W MHUHEPAJbHBIM
BEIIECTBAM 3aHHUMAET MPOMEKYTOUHOE TIookeHrne. Kopuanaposast cmech cogaepkut 745 mr/100 r. kanbims,
npoTuB 676 B moMepaHIEBOH cMecu. MsTHas CMeCh OTIAMYACTCS MaKCHMMalbHBIM KoJIMdecTBOM Qocdopa,
KapoTHHA, KaJlusl, MarHsl, Kelle3a U TyOUIbHBIX BEUIECTB.

Takum 00pa3oMm, pacIIMpPeHUE aCCOPTHMEHTA IMPUIIPAB U 00OTAIICHUE WX OMOJIOTMYECKH aKTUBHBIMH U
apoMaTHUYECKMMH BEIECTBAMH SIBIIAETCSA aKTyaJbHOM 3ajaueil, Tak KaKk CIpOC Ha NMPHUMPaBbl U MPSHOCTH
pacTter, a UMIIOPTHBIE TIOCTABKH OTPaHUYCHEI.

Jluteparypa
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MMPUMEHEHHUE BOJHBIX BHOPECYPCOB JIJIS1 OBOT AIIIEHUSI KHCJIOMOJIOYHBIX
HAIIUTKOB

E.B. bozoanosa, .M. Pyooea

Bopouesicckuil cocyoapcmeennulil yHusepcumen uHjiCeHepHblX mexnonozutl, Bopoueoic, Poccus

B Hacrosmee BpeMs OJHHUM M3 OCHOBHBIX HANpPaBICHUH TOCYAAPCTBEHHON IOIUTHKH SIBISIETCS
COXpaHeHHe 310poBbs Hacenenus [1]. Jns pemieHuss naHHO# 3ama4ud HEOOXOAMMO BKIIOYATh B PallMOH
MUILIEBBIE TPOAYKTHI, OKa3bIBaromue OnaronpusaTHbil 3¢ dexkT Ha QyHKIHMOHAJIbHBIE CUCTEMBI OpraHHU3Ma
yenoBeKa. B 3Toil cBs13u 60MIBLION HHTEPEC IPEACTABIAIT KOMOMHUPOBAHHbIE ITUIIEBBIC IPOAYKTHI, KOTOPHIE
XapaKTepHU3yIOTCS BBICOKOM MUINEBOIM W OMONOTHYECKON IIEHHOCTBIO OTAEIHHBIX KOMIIOHEHTOB PELENTYyPHI.
Tak, KOMOMHUPOBAHUE CHIPHSI PHIOOXO3SIUCTBEHHOTO KOMIUIEKCA C CHIPHEM MOJIOYHOH MPOMBIIIJICHHOCTH
MO3BOJIUT YCKOPUTh MX PA3BUTHE 32 CUET CO3/aHUSA HOBBIX ACCOPTUMEHTHBIX TPYII, AOMNOJHUTEIBHOIO
MHTepeca Cpeid MPOMBIIUIEHHBIX MPEANPUATUNA U KOHEYHOTO IOTPeOUTENS.

B pamkax peanuzanuu «CTpaTeruu pa3BuTHs ppiO0X03siicTBeHHOTO KoMiuiekca Poccuiickoit deneparnyn
Ha mepuon a0 2030 roma» K MEpCHeKTHBHBIM O00BEKTAM MPOMBICIA OTHECeH aHTapkTuueckuili kpwib (E.
superba) [2]. OH MMeeT HAaHMOOIBINYIO YHCIEHHOCTh M OMOMAcCy B BOJaX AHTAPKTHKH M IPEACTABIIAET
00JBIION WMHTEpeC A MPOMBIIIJICHHOTO BbIIOBA. lloip3a kpuis oOycioOBIeHA BBICOKMM COJIEp>KaHHEM
JKHPHBIX KUCIIOT ®-3, He3aMEHHMBIX aMHHOKHCIIOT, MUHEPAIBHBIX BenecTs [3].

B cBsA3u ¢ mpencTaBieHHON aKTyalbHOCTBIO aBTOpPaMHU pa3pa0oTaHa pELeNnTypa Ipedeckoro Horypra,
BKJIIOYAIOIIass MOJIOKO KOPOBBE LIETbHOE U 00e3KMpeHHOe, dapil KpHils, 3aKBACOUHYIO KYJIBTYpY MPsIMOTO
BHeceHus: Chr. Hansen YF-L 812. Bribop nanHoii 3akBacku 00yCIIOBIIEH OpraHONENTUIECKUMH CBOHCTBaMHU
TOTOBOTO MPOJIYKTAa, KOTOPBIM OTIMYancs T'yCTOM KOHCHUCTEHLMEH W HEXHBIM BKYCOM, a TaKXe HU3KHM
YPOBHEM IMOCTOKUCIICHUS. Y CTAHOBJIECH €TI0 aMUHOKHCIOTHBIA M KMPHOKHUCIOTHBIM COCTaB, HA OCHOBAaHUH
Yero MpoBe/ICH pacyeT OMOIOTHYECKOM IIeHHOCTH U 3 dexTuBHOCTH (Tabm. 1).

Tabmuma 1 — buonornveckas eHHOCTh ¥ OHOJOTHYecKast 3pGEKTUBHOCTh 00pa3IoB IpeuecKoro Horypra

DpaKIMOHHBIN COCTAB JIUIHJIOB,
buonoruyeckas mr/100r mpoaykra buonoruyeckas
Obpasen LIEHHOCTB, % OJIEMHOBAs 3¢ GeKTHUBHOCTD, %
’ HXK IMHXXK ?
KHCIIOTa
I'pedeckuii HOrypT ¢ KpujieM 66,5 58,86 6,19 22,65 45,9
Kowrrpout, (rpauumonsiii 56,0 64,06 | 4,17 22,40 42,0
rpedeckuii Horypr)

[Ipumenenue Qapira Kpuiisi B COCTaBe PEIeNnTyphl IPEYecKOro HorypTa Mo3BOJSET MOMYyYNUTh MPOIYKT C
HU3KHUM COJCP)KAaHUEM JIUIHUIAOB M YTIEBOJOB, BBICOKMM COJIEpKaHHEM O€NKa, CTEICHb YIOBICTBOPEHUS
MOTPEOHOCTH B KOTOPOM B 3aBUCUMOCTH OT (DU3MUESCKOM aKTUBHOCTH M BO3pacTa cocTaBiseT: 9,8—17,7 % mis
MyxuvH U 13,2-19,8 % mns xxenmun. [1o pesynpraram anammza QU3HKO-XUMHIECKHAX, MUKPOOHOIOTHIECKUX
W OpPTraHOJICTITHYECKHX MOKa3aTeNel B Impolecce XpaHeH s pa3paboTaHHOTO MPOJYKTa YCTAaHOBJIEH CPOK €ro
TOJHOCTH, KOTOPBIi coctaBmi 10 cyrok mpu temmepatype (4+2) °C.
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UIEHTUO®UKALMS TEHOB AHTUBMOTUKOPE3UCTEHTHOCTH BAKTEPHIA
B CBIPOM MOJIOKE

M.IO. Coipomamnuxos, E.FO. Hecmeposa, M.U. I'nadkux
Bopouesicckuil cocyoapcmeennulil yHusepcumen uHjiCeHepHblX mexnonozutl, Bopouneoic, Poccus

Henacrepu3oBanHOe MOJOKO BKJIIIOYaeT B COCTaB MHOXECTBO Pa3HOOOPA3HBIX MHUKPOOPTAaHU3MOB,
KOTOpBIE MOTYT COJICpPKaTh FeHbl YCTOWYMBOCTH K HEKOTOPBIM TPYIINaM MPOTHBOMUKPOOHBIX Mpenaparos [1].
Hannuue 3THX reHOB OOBSICHSETCS MCIIOJIb30BAaHUEM aHTHOMOTHKOB JIJIS JIEUSHUSI KOPOB OT OaKTepHaIbHBIX
UH(EKIH, TOCIIEACTBIEM KOTOPBIX MOYKET BBICTYIIATh MacTuT [2].

Lenpto pabOTHI ABISAIOCH MPOBEACHUE OLIEHKH MPUCYTCTBUSA T'€HOB YCTOHUMBOCTH K Pa3IMYHBIM IpyHIIaM
AHTHOMOTHKOB B MPO0OaxX MOJIOKa OT 3JOPOBBIX KOPOB M KOPOB C Pa3IMYHBIM KIMHHUYECKUM MPOSBICHUEM
MacTuTa.

B xome mnpoBeneHHOW aMIUTMpHUKAIMM B peaJbHOM BPEMEHHM OBUI YCTAHOBIEH pOCT KPHBBIX
¢ryopecueHInH ¢ rpyniamMu paiiMepoB u 30H70B ermB 1 Mec. Tax, s mectd 00pa3noB ObUIO XapaKTEPHO
HaJIM4YHe TeHa Pe3UCTEHTHOCTH K aHTUOMOTUKY MeTHIIUHHY. CpenHee 3HaueHue Ct cocraBmino 29,56, 4rto
TOBOPUT O HU3KOM PacHpOCTPaHEHHOCTH TeHa B mpobax Mooka. Ilomasisromiee gucio obpasos (17) mo
pesynpraram [II[P-ananu3a moka3aio TNPUCYTCTBHE B MOJIOKE TE€HOB aHTHOMOTHUKOPE3UCTECHTHOCTH K
spurpomununy. Cpennee 3Hauenue Ct cocrasuio 29,76.

TP ¢ ammekTpodhopeTHuecKoit TeTeKIIeH pe3yIbTaToB TOKa3ajl COBITAICHUE IITHH aMILTA(QUITMPOBAHHBIX
(parMeHTOB, XapaKTEepHBIX M 4eThipéx map mnpaiimepoB — CLR, VIM, TetH wu aphVI. Tak, mmunb
MOJTyYHBLINXCSI pparMeHTOB ¢ npaiiMepamu CLR cooTBeTcTBOBaNHM 3asiBICHHOM ANMHE U1 Bcex 26 00pa3uoB
Monoka (puc. 1A). DTO CBUAETENHCTBYET O HANMYUE IeHa YCTOMYMBOCTH K aHTHOMOTHKY KomuctuHy (309
IL.H.). 24 po0BI cozep kaiiu TeHbl ycroiunBocTr K Terpanukinny (TetH) (puc. 1B).

Pucynok 1 — JInmuaa npoxykros TP tpu ucmonas3oBanmnu napsl npaiimepos CLR (A) u TetH (B)

B TakoMm ke KommyecTBe 0O0pasmoB ObUIM OOHApyKEHBI TEHBl YCTOWYHMBOCTH K aHTHOMOTHKAM
MIEHUTTNUTMHOBON M T1e(ajIOCIIOPHHOBON TpyIimaM. ['€Hbl YCTOMYNBOCTH K TEHTAMHUITUHY, TOPOAMUITUHY U
amukanuay (aphVI) Obiiv BbIsBIEHBI B 17 oOpasmax. BakHO OTMETHTBH, YTO B 00pa3iax MoOJOKa OT
KITMHIUYECKHU 3[JOPOBBIX KOPOB JIMIIE OJ[HA ITPoda cojeprkaia B CBOEM COCTaBE ATOT TeH.

[T1[P-aramu3 06pasmoB MO3BOIIII BEIIBUTH HATMYHE B TTpo0ax MojIoka reHoB pe3ucteHTHOCTH CLR, VIM,
TetH, aphVI, BBIsSBIEHHBIX HA OCHOBaHWH MPOBEICHHS MIEKTPOPOPETHUESCKON JIETEKINH, a TaK ke ermB u
Mec, oOHapyxeHHBIX 1O pesynbTaram [ILIP B peambHOM BpeMeHH. DTO MOXKET CBUAETEILCTBOBATH O
BO3MOXKHOW PE3HCTEHTHOCTH OaKTepHil MOJIOKAa K TaKUM aHTHOMOTHKAM KaK TETPALWKIWH, KOIWUCTHH,
NICHUIIUJIJIINH, TCHTAaMHUIIUH, T0p6aMI/IHI/IH, aMHUKaIllH.
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W3MEHEHUWE COJEPKAHUS ®EHOJBHBIX COEJJUHEHWN B IIUIIKAX W JINCThAX
HUMULUS LUPULUS L. ITPA PA3HBIX CIIOCOBAX OBPABOTKH

. Ane Xycceiin, E. Anmyepaou, A.A. Mocmaxoea, Tumogheesa O.A.
Kazanckuii pedepanvhutii ynusepcumem, Kazano, Pecnybnuxa Tamapcman, Poccus

JlaBHO W3BECTHO, YTO JIEKApPCTBEHHBIE PACTCHHSA COJEpKaT OWONOTHYECKHM AaKTHBHBIE BEIIECTBA C
1eneOHBIMH  CBOMCTBAMHM  JUI JIEYeHHMS TSDKETBIX 3a00fieBaHUIl dYeloBeKa, B T.Y. OKa3bIBAIOT
MPOTUBOBOCHIAIMTENIEHOE,  TPOTHBOS3BEHHOE W Ap.  JEHCTBHs, TPOSBISIOT  aHTHOMOTHYECKYIO,
MPOTHUBOBHUPYCHYIO, PepMEHTATUBHYIO H TOPMOHAIBHYIO aKTUBHOCTb.

K rexapCTBEHHBIM PAaCTEHHSM OTHOCHUTCS XMeJb OOBIKHOBEHHBIN (Humulus lupulus L). Tumkun xmens
W3/IaBHA UCIOJIb30BAIKCH B JICYEOHBIX IIEJISAX, IOTOMY UYTO OHHU OOTaThl TAKUMHU aKTHBHBIMH BEIIECTBAMH, KaK
(hmaBoHOMIBI, TyOWJIBHBIE BEUIECTBA, BUTAMHUHBI, ()€HOJIKAPOOHOBHIE KHCIOTHI, aHTOIIMAHOBBIE KUCIOTHI U
npyrue. Kpome Toro, oHM BO BCEM MHPE HCIIONIb3YIOTCS KaK ChIPBE [Tl MMBOBAPEHHOM TPOMBIIIIEHHOCTH.

lenp paboTBl — MpOBEICHHE CPABHUTEIBHOTO aHAIM3a COJEPKAHUS PACTBOPUMBIX (HEHOIBHBIX
coeZIMHEHNH, (hTaBOHOUIOB U AyOUIIBHBIX BEIICCTB B JIMCThSIX U IIMIIKAX XMeJsi 0ObIKHOBeHHOTO (Humulus
lupulus L.).

ITocaaka KOPpHEBUIITHBIX YEPEHKOB XMEJS POBOAMIIACH B Hauase Mas 2022 rona B 3alIUIIEHHOM TPYHTE.
Cxema ombITa cOCTOsUIa U3 4-X BapUaHTOB: NEPBEIA BapHaHT — KOHTPOJb, BO BTOPOM JOOABIISUTH MYAPET U3
pacuera 10 TI./KT TOYBBI, B TpeTheM BapuaHTe oOpabareiBaam rHOOepcnOoM (666,6 MKI/im) IyTeM
OTIPBICKUBAHMSA, M B UETBEPTOM BapHaHTE — SITHHOM-3KCTpa (500 MKII/T) TaKKe IMyTeM OMPBICKMBAHUSI.

Yepes 4 Hemenu BCe BAPUAHTHI IEPECATUIN B OTKPHITHINA TPYHT. [IpoObI As1s aHamm3a (JIUCThS ¥ IITHIITKH)
otOupanu 4depe3 12 Henemp mocje MOCAIKH B OTKPBITOM TpyHTe. CpemHsisi CyTodHas Temreparypa Oblia
+14 °C.

Copneprxanue GpeHONBHBIC COSMHECHUS OMPEIEIISLTH 10 MoIupuIMpoBaHHOMY MeToay Donnna-YokanbTa,
ONTUYECKYIO TNIOTHOCTh H3MEPSLIIH Ha crieKTpodoToMeTpe npH 725 HM. DI1aBOHOU B OTIPEEIISIIH 110 PEaKIIHH
¢ AlCl3 xamopumerpudeckum MeronoM mpu 430 aM. ComepskaHue TyOWJIBHBIX BEIIECTBO OINPEACISIN B
nepecyere Ha rajioByIO KUCIOTY, ONITHYECKYIO IUIOTHOCTh U3MEPSIIH MIpH 277 HM.

YCTaHOBJICHO, YTO COJepk)aHue (DEHONBHBIX COCIUHCHHMU, (DJTABOHOWIIOB U AYOWIHHBIX BEIICCTBA B
IIMIITKaX XMEJs KOHTPOJIGHOTO BapWaHTa OBIJIO 3HAYMTENHHO BHINIE 1O CPAaBHEHUIO C JIMCThIMHU. Bce
PETYJIATOPBI pOCTA PacTeHUH U OMOYIOOPEHHUS MTOBBICUIM M3y4yaeMble oka3aTenu. Haubonbimii 3 ekt Ha
COJICp’KaHUE pACTBOPUMBIX (DEHONBHBIX COEAMHEHUN OKa3al TuOOepcuO, KOTOpPBIM YBEIMYUBAI WX
KOJIMYECTBO B JHUCThbAX Ha 13,26 u Ha 52,19 % B mMIIKax MO CPaBHEHHUIO C KOHTPOJIEM. DMHH-3KCTpa B
OoJpIIel CTENmeHW MOBBIIMIAT conaepkaHue (IABOHOMIOB W NyOWJIBHBIX BeMIECTB. B 3THX ycCloBUSX
KOJIMYECTBO ()JIABOHOUIOB YBEJIUYMBAJIOCh B JUCThIX Ha 50,09 u Ha 55,68 % B mmMIIKax, colepKaHHE
IyOMIIBHBIX BEIECTB — B MHKIIKax Ha 35,48 %, u B mucTesax Ha 21,05 % 1o cpaBHEHO ¢ KOHTPOJIEM.
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BUOTEXHOJIOT S MOJIOYHOM KUCJIOTHI HA OCHOBE TBOPOKHOM CBIBOPOTKHA
O.B. bonoapesa, I .11. Illysaesa, O.C. Kopneesa

Boponeoicckuii 2ocyoapcmeennsiil ynusepcumem undicenepuvblx mexronoauii, Boponeoic, Poccus

O¢ddexTUBHOCTH NPOU3BOACTBA MOJOYHOW mpoaykuuun B PO crabunmbHO pacter u  Tpelyer
YCOBEPUICHCTBOBAHMS CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJOI'MH NepepabOTKU OTXOJO0B MOJIOYHOH
npoMbIIUIeHHOCTH. OOBEM OCHOBHOTO OTXO/a — MOJIOYHOW CHIBOPOTKH COCTABIISIET MOPsAKA 6,5 MITH T B TOJ,
B TO BpeMs Kak nepepadoTKe moasepraercs Juib 45 %, a octaibHas 4acTh MONaJacT B CTOYHBIC BOABI.

Moso4Hasi CHIBOPOTKa, OOpa3yroInascsi NpH IPOM3BOJACTBE MOJIOYHBIX INPOAYKTOB, MMEET OOraThli
xumudeckuit cocras (okono 20 % 6enkoB, 95 % nakTo3sl, 80 % MuHEpabHBIX BemecTB U 10 % MOI0YHOTO
KHpa, MO TeopeTHdecKuM pacueram 31o: 30, 225, 35 m 20 ThIC. T, COOTBETCTBEHHO), YTO OOBSCHSIET
AKTYaJlbHOCTh IPOOJIEMBI €€ epepabOTKU Ha MPOTSHKCHUU MOCICAHUX JECATKOB JICT. YUeHbIE pa3HBIX CTPaH
MHUpa 3aHHUMAIOTCS HAyYHBIMH HUCCIICIOBAHUSMH B 3TOM acrnekre. KpymHEWIMM 3KCIopTepoM B JaHHON
otpaciu sBisiercs benopyccus, Poccuiickas @enepauns, no ganasiM Milknews, 8 2022 rogy Bo1uia B JeCATKY
CTpaH UMIIOPTEPOB CHIBOPOTOUHBIX MPOAYKTOB.

I[To maHHBIM JUTEPATYPHBIX HCTOYHUKOB, M3 TPEX BHJOB MOJOYHOH CBIBOPOTKH (Ka3eHHOBAsi, TBOPOXKHAS
U TOJChIpHAs) HauOoJjee BOCTPEOOBAHHOM SIBISETCS MOICBIpHAs, 65 % KOTOpoil mepepabaThiBaeTCsS B
KOHIICHTPAT U UCTIONB3YeTCs JUIS TTOJTyYSHUs] KPHCTAUTYECKOM J1akTo3bI [1,2].

CornacHo naHHBIM 00beauHEHUS «COI03MOJIOKO», B Poccun ¢ KaxIpIM TOIOM YBEIMYHBAIOTCS 00BEMBI
npou3BojcTBa TBopora (mo 900 TEIC. T B TOM), W, COOTBETCTBEHHO, YBEINYMBAETCS 00BEM TBOPOKHOMN
CBIBOPOTKU. [IpomblliieHHas mepepaboTka €€, B HaCTOsIee BpeMs, OCYIICCTBISICTCA AJS IMOMydYCHUS
JIAKTO3bI, MOJIOYHON CHIBOPOTKH, KOHIIEHTPATOB MOJIOYHON CHIBOPOTKH.

HaubGonee akTyaseH 1 3KOHOMHUYECKH BBITOJIEH CIIOCO0 NMepepadOTKU TBOPOKHON MOJIOUHON CHIBOPOTKH B
MOJIOYHYIO KHCIIOTY, CIIPOC Ha KOTOPYIO pacTeT W3 roja B rox B cpegHeM Ha 4,2 %. B HacTosmee Bpems
OCHOBHOM 00bE€M MOJIOUHOHM KHCIOTHI uMnoptupyercs u3 Kutas. [loaroMy HacTosITenbHOM HEOOXOAMMOCTEIO
ABJIsIeTCS pa3pab0TKa OMOTEXHOIOTUH IOy YE€HHS MOJIOUHOMN KUCIIOThI, BHEAPEHNE KOTOPOH HE TOINBKO CHU3UT
JIOJIF0 MIMIIOPTa MOJIOYHOM KHMCJIOTBI, HO M CYIIECTBEHHO YMEHBIIIHUT HArpy3Ky Ha OKpyXkarolyto cpeny [3].

HanHblil crioco0 BKmoyaeT B ceds mpouecc KyinbTuBHpoBaHUs Lactobacillus casei BKIIM B-5726 na
IUTATENIbHOM Cpelie Ha OCHOBE TBOPOXKHOW CBIBOPOTKM C J00OABIEHHEM [POXIKEBOIO aBTONIM3aTa U
MUHEpaJIbHBIX coiel. [IpenBapuTensHO TBOPOKHYIO CHIBOPOTKY OCBOOOKIAIOT OT OENKOB MacTepHu3aluen u
HEHTPU(YTUPOBAHUEM B H302JIEKTPHUECKON Touke 6,7. B Xome KynbTHBHpPOBaHUS BeAyT KOHTpOINb 3a pH
cpeasl W TMOAJAEpPXHUBalOT ¢ mnomoibio 20 % TUApPOOKUCH Kaibliusg Ha ypoBHe 6,7. Yepes 724
KyJIbTUBUPOBaHHUsI OMoOMaccy OTHACNAIOT LEHTPU(PYTHPOBAaHUEM, a KyJIbTYPaJIbHYIO JKUAKOCTb COACPIKAIIYIO
JIAKTAT KAJIBIHSI OTIIPABIISIOT HA OYUCTKY.

Takum 00pa3oM, OMOTEXHOJIOTHSI MOTYYCHUSI MOJIOYHON KUCIIOTHI U3 TBOPOKHON CHIBOPOTKH ITO3BOJISIET
HOBBICUTH BBIXOJ IIEJIEBOI0 MPOJYKTA C UCIIOJIB30BAaHUEM JIEIIEBOrO CBHIPbS, a TAKXKE CHU3UTh HArpy3Ky Ha
OKPY’KAIOIIyIO Cpeay.
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MOJYYEHUE TEPMOCTABAJIBHON PEKOMBUHAHTHOM JIMIIA3BI LIPA ITYTEM
BHECEHUS TOYEYHBIX MYTAIIUII HA OCHOBE PACUETOB MOJIEKY.JISIPHOM
JNHAMMUKHN

JI.A. Yepenxos', A.A. Tonkauéea', M. C. Konopamves®, M.I'. Illapanoe®, H.B. ITenvkos®

L Bopouediccxuii 2ocydapcmeenbiii ynueepcument undiCeHepHvlx mexuono2uii», Boponec, Poccus
2 Uncmumym 6uogusuxu xiemxu PAH, Mockea, Poccus

Ha npeanpusTisx numeBoil 1 XuMU4YecKol oTpaciieil MPOMBIIITICHHOCTH 00pa3yioTcs pa3nuyHbe (OopMBbI
3arpA3HUTENeH TUIUIHON PUPOABI, YPE3BBIYaiHO TPYAHO MOAJAIOIINECS ECTECTBEHHOMY Pa3JIoKEHUI0. OTH
3arpsI3HUTENN MOTYT OBITh MPEICTaBICHBI MacjlaMH, XUpPaMH, BOCKaMHU U IPYTHMH Junugamu. B xadecTse
OJIHOTO U3 CPEJICTB PACLICTUICHHS 3arPA3HUTENEH JTUIHIHOW PUPOIBI MOTYT OBITh ITPeII0KEeHBI (PepMEHTHBIE
cUcTeMBbl Ha OCHOBe jumna3. OIHaKO OrpaHWYeHUEM MPHMEHEHUS JIMIA3 B MPOMBIIIJICHHOCTH SBIISETCS HX
HU3Kas TEPMOCTaOMIBHOCTb. C IENBI0 MOBBIIICHUS TEPMOCTAOMIBPHOCTH (DEPMEHTOB M, B YaCTHOCTH, JTUTA3BI
LipA, Hamu OBITH HCITONIB30BaHBI METOBI OMOWH)XEHEPHH HAa OCHOBE PACUETOB MOJICKYJISIPHOW TUHAMMKH,
pa3paboTtanHbIX B Jlaboparopuu CTpyKTYpHl U TMHAMHUKH OHOMOJIEKYISpHBIX cucteM MHcTuTyTa 6Modu3nku
kinetkn PAH. Meron pacueToB mpearnojiaraeT HOBBIM MOAXOJ K MOBBILICHUIOTEPMOCTAOMIBHOCTH MAaJIbIX
TIOOYISIPHBIX OEIKOB ITyTeM 00OOCHOBAHHOTO YBEITHUYEHHS KOJIMYECTBA aTbTEPHATUBHBIX BOJIOPOIHBIX CBS3EH
MeXTy OOKOBBIMH IpyIIIaMH 3apsSKEeHHBIX aMUHOKHUCIIOTHBIX OCTaTKOB Ha MIOBEPXHOCTH TI100YIbl. [lepeuens
AMHHKHCIIOTHBIX OCTAaTKOB Ul TIPOBEJCHUS 3aMEH M CaMH BapUaHTHl MyTallil ObUIN MpeIoKeHbl HaMU B
pe3ynbTaTe aHamn3a MPOCTPAHCTBEHHON CTPYKTYpPhl KaXJIOTO U3 HCCIEIyeMbIX OenKoB Ha TpaduuecKoit
craumuu nVidia Quadro FX380 ¢ kommtekTom 3D Vision. I'en LipA ¢ HatuBHO# cTpykTypoit u3 B. Subtilis
168 Ob11 aMmIPHUIMPOBaHC MPUMEHEHHEM COOTBETCTBYIOLINX FeHCIeNN(PUIECKUX MpaiiMepoB, KIIOHUPOBaH
B BekTop pET23b(+) (Novagen) mo caiitam pecrpukiuu EcoRI u Xhol. ITonmydyeHHBIMH KOHCTPYKIHSIMH
TpanchopmupoBan kiaetku E. coli Topl0. KymeTypy KieTok, comepkamux pekomOnHanTHYI0 JIHK
KyJabTUBUpOBaM Ha cpene LB ¢ ammummmuaom. Ilociae WHIyKIMHM CHUHTE3a IIENIEBOM OEIIOK BBIACIISIN
MmetoaoM adduHHON Xpomarorpadun Ha Ni-araposze. TepMOCTaOMIBHOCTD MOMYYEHHBIX MYTaHTHBIX (HOpM
dbepmenTa LipA ompenemsuin MeTonoM MUKpokajgopuMmeTpur. OOHApYKEHO, UTO Kakaas W3 MPOBEIACHHBIX
aMUHOKHCJIOTHBIX 3aMEH IMOBBINIACT TEPMOCTAOMIBHOCTh MOJICKYJIbI (hepmenTa Ha 1,5 °C. Takum oOpasom,
HaMH TOATBEP)KICHA OOOCHOBAHHOCTb NPUMEHEHHUS pacyeTOB MOJEKYJSIPHOW IHHAMHKH C IeJbIo
YBEMYESHHSI KOIMIECTBA aJlbTePHATHBHBIX BOJIOPOIHBIX CBsA3EH B MOJIeKyJie (hepMenTa LipA, muis moBbIIeHUS
€ro TepMOCTaOMIbHOCTH. JIaHHBIH METON MOXKET OBITh TNPUMEHEH Ui MoauduKanuu (EepMEHTOB
MIPOMBIIIUIEHHOTO HAa3HAYEHHSI.
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3HAYEHUE THAJTYPOHOBOM KUCJIOTHI M KOJLJIATEHA B 3AKUBJIEHAW PAH
N NNEPCHHEKTUBbI UX IPUMEHEHUSA B PAHO3AKUBJIAIOIUX CPEACTBAX

A.P. Apsymanoea, A.C. Pabosa', O.B. Jlenexuna', C.A. Ilonoeuu’, A.A. Tonxauesa', A.B. Coxonosa’,
H.A. /Iponoé’, M.B. Apanosa’, /I.A. Yepenros*
'Boponesicckuii 2ocydapemeenviii yuusepcumem undicenepuvix mexnonozuii, Boponesic, Poccus

’Boponeaicckuii 2ocyoapcmeennviii meouyunckuti ynusepcumem um. H.H. Bypoenko Munzopasa Poccuu, Bopoweoic, Poccus

PaneBoif mporiecc mpeacTaBiseT coO0K KOMITJIEKC OTBETHBIX PEaKIMil OpraHu3Ma Ha pa3iudHble BUIBI
MOBPEXKICHUHN 1 UMeeT (a30BbIi XapaKTep pa3BUTHS, HAUMHAS C MOMEHTA MOJyUYSHHS paHbl U 3aKaHYUBAs €€
MIOJIHBIM 3aKUBJICHUEM.

KoncepBaTuBHOE JieueHHE MNPEANOaracT MPUHLMII «BJIAXKHOTO 3a)KUMBIICHUS PaH», TaK KaK TOJBKO BO
BIQXHOW Cpele MOTYT OBITh OOECICYCHBI ONTUMANBHBIC YCIOBHS 3a)XKHBJICHUS U HMX ayTOJUTHUYECKOE
ounieHue. MecTHas Tepamnusi paH CBOAUTCS K MPUMEHEHUIO PA3IMYHBIX IEPEBSI30UHBIX MAaTEPUAJIOB C YUETOM
uX ocoOeHHOcTel u (ha3bl pa3BUTHS PAHEBOTO IPOIlECcca, MPHYEM WX MPHUMEHEHHE ONpPaBJaHO Ha BCEX
cragusax. Ha cerogHsmHuii JeHh M3BECTHO MHOKECTBO MOIU(DHUIIMPOBAHHBIX TEPEBI30YHBIX MATEPHUAIIOB,
KOTOPBIC 3HAYUTEIBHO O0JICTUAOT U YCKOPSIOT Pa3pelieHne PaHeBOTO mpoiiecca. X KoJIU4eCcTBO MOCTOSHHO
pacrer, aKTyaJbHOW 3ajadell Tak)Ke SIBIIETCS IOWCK YHHBEPCANBHBIX CPEACTB, KOTOpPBIE MOTIH OBl
MPUMEHSTHCSA I KaK MOXKHO OoJyiee IIMPOKOTrO CHeKTpa paH. s JOCTHKEHHS MOCTaBICHHOW 3aJadu
HEOOXOJMMO MPOBOJAUTH HUCCIEAOBAHUS IO TOUCKyHanOoJiee 3(PPEKTUBHBIX KOMIIO3UIUH, COICpPKAIIUX
OMOCOBMECTUMBIE PAHO3KUBIISIFOIIAE KOMIIOHEHTHI, K KOTOPBIM, BYACTHOCTH, OTHOCSITCS KOJUIATEH H
THATypOHOBasl KUCIIOTA.

Konmaren wrpaer 3HauuMyr pOJb B MPOLECCE pemapaldyd paH: OH CHOCOOCTBYeT 00pa30BaHUIO
MEPEXOTHOTO MAaTPUKCa, KOTOPBHIH B CBOKO OUYEpellb CTUMYIUPYET UMMYHHYHO CHCTEMY, CIIOCOOCTBYET
MepeHocy (GakTOPOB POCTa M yCHIIMBAET Mposmdeparnuio dMUTeTHaTbHBIX KieTok. KommareHy orBeneHa
KIIIOYEBasi POJib B KAUECTBE CUTHAIBHOW MOJICKYJIbl Ha MPOTSHKEHUH BCeX (pa3 paHEBOro Mpoliecca, Mo3TOMY
€ro Hapy>KHOE MPUMEHEHHUE MEePCIIEKTUBHO JIJIs 3aKUBJICHUA paH. Koaren MoxeT J0Jroe BpeMs HaXOUThCS
B paHEHHWH, HE BBI3BIBAS Pa3IpaKCHUS M HE CIIOCOOCTBYS pa3MHOKEHHUIO OaKTepuii, CTocoOeH 00pa30BhIBATh
KOMIUIEKCHI ¢ IPYTUMHU OMOJIOTUYECKH aKTUBHBIMH BEIIICCTBAMU.

W3BecTHO, 4TO IIMKO3aMUHOTIUKAHEBI, K KOTOPBIM, B YaCTHOCTH, OTHOCUTCS M THATypOHOBAsi KUCIIOTA,
OKa3bIBAIOT BIUSHHE Ha COXpPaHEHHE TKAHEBOH MPOHUIIAEMOCTH, PEryIHpYIOT Au(PepeHIINPOBKY KIETOK, a
Takke OJOKHPYIOT paclielyieHne KoJjlareHa Ha 3Talle pereHepanud. | namypoHoBas KHCIOTa CIIOCOOCTBYET
CTPYKTYPHOM CTaOWIM3AIlMM TKaHU, CTUMYJIHPYET MHTPAIUI0 KIETOK, KOHTPOJHUPYET Jerpajaliuio
(hnOPUHOBBIX BOJIOKOH, YTO OCOOCHHO Ba)KHO Ha PAaHHUX dTarax 3aKUBIIeHUs paH. Ee HakomieHne Ha paHHUX
dTamax 3aKHBIEHHS CIOCOOCTBYeT 00pa3oBaHHMIO KoJulareHa. [loMuMoO BEIIIENEpedrCIeHHBIX CBOJCTB,
THaJTypOHOBAs KHCIOTa CIIOCOOHA 0Opa30BBIBATh HA MOBEPXHOCTH PaH BS3KHM CIIOH, KOTOPHIH HE TOJIBKO
OyJeT 3aluIaTh UX OT BHEIIHETO BO3ACHCTBYS, HO U MPEAYNPEIUT UCTIAPCHUE BJIATH U TICPEChIXaHUE PAHBI.

Takum o0Opa3oM, NpUMEHEHHE KOMIIO3WIIMKA Ha OCHOBE THAIyPOHOBOM KHCIOTHI WM KOJUIareHa B
KYIIUPOBaHUU PAHEBOTO MPOIECCA SIBISETCA NEPCIEKTUBHBIM HANpaBICHUEM, JIaHHbIE BEUIECTBA SABJIAIOTCA
UJCATBbHBIMU KaHIUIaTaMH BBUAY UX BBICOKOW OMOCOBMECTUMOCTHU U aJalTUPYEMOCTH JJIS MOJICTHUPOBAHHUS
3aMUTHON W PaHO3KUBILIONIEH (yHKIMHA. B KOMITJIEKCEe C TOTIOMHHUTEIBHBIMI KOMIIOHEHTaAMH BO3MOXKHO
co3/1aHNe MOJMU(PYHKINOHATBHBIX CPEJICTB B PA3NUYHBIX (POpMax: MOBAZKH, TUAPOTENH, THUAPOKOIIIONIB, H
aJBTUHATEI.
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INPUMEHEHUE UMMOBMNJIN30BAHHBIX B KOMIIO3UTHBIE MATEPHUAJIbBI
ACCOIIMAIINN MUKPOOPT'AHU3MOB IS SKCITPECC-OHEHKHU HHJAEKCA BIIK
N TOKCUYHOCTHU ITPUPOJHBIX BO/J{

A.C. Xapvrosa
Tyawvckuii 2ocyoapemeennviil ynusepcumem, Tyna, Poccus

Nunexc onoxumudeckoro nmorpebnenust kucioponaa (BIIK) u nHmaekC TOKCHYHOCTH SBIISIOTCS BaKHBIMU
WHTETPAIbHBIMUA TIOKA3aTeNsIMH KadecTBa MPUPOIHBIX BOJ W TMO3BOJISIOT OLEHUTH YCIOBUS OOUTAHUSA
MOJIC3HBIX THAPOOHOHTOB. CTaHAapTHBIE METO/IbI AaHAJIN3a YKA3aHHBIX IMOKa3aTeIe TPeOYIOT 3HAUUTEIIbHOES
BpEMsI KOHTaKTa TeCT-00BEKTOB € MPOOOH, UTO CHUKAET ONEPATHBHOCTh MOHUTOPHUHTA, IIO3TOMY pa3paboTka
YCTPOMCTB 3KCTpecc-OlleHKH TokcnmuHocTH M wmHekca BIIK akryanmpHbl llensio maHHOTO HMccnemoBaHUS
ABIsETCS (DOPMHUPOBAaHWE PEIENTOPHBIX CHCTEM U OLEHKHW YKa3aHHBIX mMokaszareneil. Cpemu pasHBIX
MOIXOJOB  pa3paboOTKHM  IKCIPEcC-yCTPOMCTB,  HMCIONb30BaHWE  OHOMaTepruansa  COBMECTHO  C
aMIepoMeTpHUeCKiM TpeobpaszoBareneM HaubOonee d¢dektuBHo [1]. Takue cucTeMbl OCHOBaHBI Ha
TeHepau OMOKAaTAINTHIECKOTO TOKA 3a CUET MepeJadyd K MOBEPXHOCTH IpeoOpa3oBaTelsi 3JIEKTPOHOB,
oOpa3yomuxcss B pe3yjbTaTe KOHTakTa OnoMaTepuana C IMOJUTIOTAaHTAMH, C TOMOUIBIO OKHCIIUTENIBHO-
BOCCTAaHOBHUTEJIBHBIX coemuHeHuil (Menuatopos) [2, 3]. JlaHHbBIH MOIXOA MO3BONSET MUHHATIOPU3UPOBATH
AHATMTUYECKYI0 CHUCTEMY, TPOBOJUTH aHATH3 B aHAdPOOHBIX ycnoBHsX [2, 3]. OCHOBHBIMH 3amavyaMu
(hOpMUPOBAHUS IKCIPECC-YCTPOMCTB SBJISIOTCS BHIOOp OMOMAaTepualia, YyBCTBUTEIBHOIO K IMOJLTIOTAHTAM
mpoObl HAa OCHOBE acCOLMAIMil MHKPOOPTaHMU3MOB, ¥ BEIOOp 3((EKTUBHOTO CONPSIKCHHS C
mpeoOpazoBaTesieM, 3a CYET UCTIOIH30BAHMS KOMITO3UTHBIX MaTepHAIIOB.

YcranoBneno, uro asa onpeneiaeHus bIIK HanbonpmmM OMOTEXHONIOTHYESCKIM TIOTCHIINATIOM 00JIagaeT
accoraniust B. adeninivorans u O. polymorpha, a 1jis OLIGHKH TOKCUYHOCTH — P. yeei u S. cerevisiae.
Yka3aHHbIC KOMOWHAIIMM MHKPOOPTaHU3MOB 00Jalal0T CXOJHBIMH POCTOBBIMHU TapaMeTpaMu, ONU3KHUMH
VICIBHBIMH CKOPOCTSMH POCTa, CTaOMIBLHOCTBIO MHKPOOHOTO COCTaBa TpW OWOCCHCOPHOM aHAaJN3e:
COOTHOIICHHE KOJIMYECTBA YKU3HECIIOCOOHBIX KJIETOK B acCOIMAlMM HE HM3MEHSJIOCH OT IMEPBOHAYAILHO
3alaHHOTO B Te4yeHWe 15 u 4 CyTOK, COOTBETCTBEHHO. MeToJaMM LHMKIWYECKONH BOJBTAMEPOMETPHUU,
aMIepOMETPUN U HMIIEAAHCHOW CIEKTPOCKONUU BBIOPAHBI COCTaBbl KOMITO3UTOB JIJISi MMMOOWIIH3AINH
acCOITHAIMi: MOTUGUITMPOBAHHBIN HEUTPaTHHBIM KpaCHBIM XuT03aH coBMecTHO ¢ YHT mns O. polymorpha n
B. adeninivorans, a uist BTopoii accoruauu MoIu(pHUIPOBaHHbIN HeliTpainbHbIM KpacHbIM BCA (MaccoBbie
JIOJIM HEWTPAIbHOTO KpacHOro B kommosute 16 u 4,3 % mist BCA u xuT0o3aHa, COOTBETCTBEHHO).

Hwxusasa rpanuia onpenensieMpIx KOHIIEHTpAWA pa3paboTaHHOTO OnoperenTopa mis onpenencaus bITK
coctaBnsger 0,6 MI/aM®, 4TO TIO3BONAET MPOBOAMTH aHANM3 MPob, 3HaveHue BITK kotopeix Hmke ITK, mpu
3TOM BpeMs €IMHUYHOTO 3aMepa cocTaBisieT 4—5 MUHYT. Pa3paboTaHHBIH pellenTOPHBIN 3JIEMEHT ISl OLICHKH
TOKCHYHOCTH TI0 4yBCTBHTENbHOCTH K moHaM Ni?', Pb?, Cd*" u x (eHOMy HpeBOCXOAUT GHOCEHCOPHI-
anasoru [3] (KOHIIEHTPaIMH TOKCUKAHTOB, BBHI3BIBAIOIINE CHIYKEHHE aKTHBHOCTH PEIETITOPHOTO DIIEMEHTA Ha
50 % cocrasinsiot 9,4; 3,2; 7,6 u 7,5 MI/11, COOTBETCTBEHHO), TIPH 3TOM BpeMst e AMHUYHOTO 3amepa 10 MUHYT.
PenienTopHbIe 37€MEHTHI MPONUIM ampoOaluio Ha oOpaslax MOBEPXHOCTHBIX BOJ Tynbckoil oOmacTu u
ropojickoro okpyra CtynuHo. Beicokne aHaMTHIeCKHe BO3MOKHOCTH PELENITOPHBIX CHCTEM B TIEPCIIEKTHBE
MO3BOJISIIOT UX MCIIOIB30BATh B KAUECTBE MPOTOTHUIIOB IKCIPECC-aHATH3ATOPOB TTOBEPXHOCTHBIX BOJI.

Paboma evinonnena 6 pamkax epanma Ilpezudenma Poccuiickoil @edepayuu 01s 20¢y0apcmeeHHoi RO00EPIHCKU
MOSI00BIX POCCUTICKUX YUEHBIX — KAHOUOAmo6 Hayk, Homep cpanma MK-4815.2022.1.4.

Jluteparypa

1. V.A. Arlyapov, Y.V. Plekhanova, O.A. Kamanina, H. Nakamura, A.N. Reshetilov //Biosensors. 2022. V. 12. 1. 10. N. 842.
2. C. Zhao, G. Wang, M. Sun, Z. Cai, Z. Yin, Y. Cai //Fibers and Polymers. 2021. V. 22. P. 1208-1217.
3.D. Yu, J. Li, Z. Kang, L. Liu, J. He, Y. Fang, H. Yu, S. Dong // Analyst. 2020. V. 145. 1. 15. P. 5266-5272.
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CPABHEHHUE DOP®EKTUBHOCTHU ABOTO®UKCUPYIOIIIUX MUKPOOPI'AHU3MOB

E.A. Byneesa', /I.A. Yepenxos', A.A. Tonkauéea’, O.B. bonoapesa’, E.I'. Abpamosa’, A.C. Bocmpukosa’,
E.C. Illuokosd®, C.Y. Cobupoé’, T.B. Jlvikcosa’, C.B. Kupvanoea’, M.M. I'anax’
L @I'BOY BO «Boponeaicckuii 20Cy0apCmeeHtblily HUEepCUment uHICeHepHbIX mexrono2uit», Boponec, Poccus
2 @IAOY BO «Banmuiickuii hedepanvhviii ynusepcumem umenu Uvmanyura Kanma», Kanununepao, Poccus

Ha cerommsammumii neHh OWOTEXHOJOTHS PAaCTECHHEBOACTBA SABISETCS AaKTyaJlbHBIM HAlpaBICHHEM B
cenbCcKoM xozsaicTBe. OAHOW W3 3amad JaHHOW OTpacid SBISIETCS CO3JaHHE BBICOKOA(P(PEKTHBHBIX
OuompenaparoB pa3IUYHOTO CIHEKTpa JEUCTBUS, KOTOPhIE HAa POCCHICKOM pBIHKE MPEICTABICHBI:
OounonecTunuaaMu, OMOynIOOpeHHAMH, OHOCTUMYISTHTaMHU. Kak mpaBmiio, TIIaBHBIMH KOMIIOHEHTaMH TaKHUX
MIPENapaToB SABJISIOTCS JKUBbIE MUKPOOPTaHU3MbI, CPEIH KOTOPHIX BAXKHYIO POJIb UTPAIOT a30THUKCUPYIOIIHE
OakTepuu. HecMoTpsi Ha BeICOKME OOIIME 3armachkl a30Ta B TIOYBE, OCHOBHAS €r0 YacTh COJIEPKUTCS B BUJC
COCIMHEHHH, HEIOCTYMHBIX WJIA MAJIOAOCTYIHBIX JUISI TUTAaHUS PacTeHUH. A30THUKCHUPYIOIIHE
MHUKPOOPTaHU3MBI CIIOCOOHBI (PUKCHPOBATH MOJIEKYJISIPHBIA a30T U MIEPEBOIUTH AIIEMEHTHI TUTAHUS PACTECHHH
U3 HEPaCTBOPUMBIX coeluHeHHi B goctynHbie (opmbl [1]. C menbio momadopa MHKPOOPTaHU3MOB ISt
CO3/MaHUsl OHWOMpPENapaTroB, CTUMYIUPYIONIMX (UKCAIMIO0 aTMOC(HEpPHOTO a3o0Ta, ObLIaompesaecHa
a30T(HUKCUPYIOIIas CIOCOOHOCTh TPEX PoIOB OakTepwii MmeTogoM Heccrepa.

Jus wuccienoBaHuss ObuUIM BBIOpaHbl a3oTdukcupyromue Oaktepuun: Azospirillum brasilians Sp7,
Azotobacter chroococcum, Agrobacterium radiobacter 166. MukpoopraHu3Mbl Iocesuin Ha damku [letpu co
cpenoii bepka u BeipamuBanu B TeueHue 7 cyTok mpu 30 °C. M3 BEIpaleHHBIX KYJIBTYP CMBIBOM IIPHTOTOBHIIN
MHOKYJIAT, 3acesd Konbbl JpieHmeiiepa oobéMom 750 cm®, comepxkammx mo 250 cM® Toil ke cpejpl,
KyJIbTHBHpOBaH B TeueHue 72 yacos npu 30 °C B melikep-unkyo6arope npu 200 06/mMun. Coaep:kumoe KOJIObI
HeHTpU(YTUPOBAITH, HAJOCATOYHYIO )KUIKOCTh coOpai. B 0ToOpaHHOM )KHIKOCTH OTPEAEIISIIH KOJTHIECTBO
azora mo Mmetoxy Heccrmepa. ONTHYECKYIO TUIOTHOCTH HCIBITYEMBIX pacTBOpoB m3mepsun mpu 400 HM B
KIOBETax ¢ TONIMUHOMN ciost 10 MM, B KauecTBE pacTBOpa CpPaBHEHUS MCIIOIH30BAIN CPEIy, HE 3aCeSHHYIO
OakTepusmu. KonuuecTBo a30Ta ompeAesisuid Mo paHee MOCTPOSHHOMY TpaayUpOBOYHOMY Tpaduky, odiiee
KOJIMYECTBO a30Ta PACCUUTHIBAIN 1O (hopMyIre.

Bbutr mosydeHBl CHEAYIOIIME JaHHBIE O KOJUYECTBE 3a()MKCUPOBAHHOTO a30Ta IMPU TIyOUHHOM
KyJIbTUBUPOBaHUU: Azospirillum brasilians Sp7 — 0.026 wmr/mu; Agrobacterium radiobacter 166 —
0.2332 mr/mi; Azotobacter chroococcum — 1.582 mMr/min.

ITo pe3ymbraTtaM pabOTHI CIeTaIH BBIBOJ, YTO HAaMOOJBIICH a30TPUKCUPYIOIICH CIIOCOOHOCTRIO 00IamaeT
Azotobacter chroococcum. JTaHHBIH MHKpPOOPTaHHU3M MOXKET OBITh HCIIONIB30BaH B Ka4eCTBE KOMITOHEHTA
OmormpenaparoB, CTUMYJIUPYIONHNX (QUKcAHuio atMochepHoro a3ora. B manpHelIeM TUIaHUPYIOTCS paOOThI
M0 HapabOTKE JOCTATOYHOTO KOJHMYECTBA OMOMACCHI JJISi MHOKYISAIIMU OOOOBBIX, a TaKk)Ke IOMPOBEIACHUIO
WCIIBITAHUH B TOJIEBBIX YCIOBUSX.

JIuteparypa

1. A.H. beikoBckas, M.JI. Cunopenko, H.A. Cnenmoa, A.I'. KnsikoB, B.B. Bepexnas, JI.A. Konecuukosa. [IpumeHenue
arpOHOMHYECKU IIEHHBIX OAKTEpHil [UIsl MOBBILICHHUS MOYBEHHOTO IUIOMOPOIHS U ypoxaiiHocTH sipoBoro stamenst (Hordeumvulgare
L.) // Bectauk JIBO PAH. — 2020. — Ne 1. — C. 75-82.
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HOoABOP HAPAMETPOB BUOPA3JIOKEHUS BAJIJIACTHBIX BEIIECTB
KOHOIISIHOI'O IIPOTA

JLU. Bacunenko, A.C. 3noouna, H.A. Mockeumuna, E.A. Momuna

Bopouesicckuil cocyoapcmeennulil yHusepcumen uHjiCeHepHbIX mexnonozutl, Bopoueoic, Poccus

[Tpou3BOACTBO anbTepHATHBHOTO OeNKa CTAaHOBHUTCS Bce Ooliee pasHooOpasHee u nomyisipHee. OTKa3 OT
JKUBOTHBIX OCIKOB NpuoOpeTaeT Bce Oojiee MaccoBbId XapakTep. Jma pemeHus naHHOH mpoOiemMbl
HEOOXOAMM HAy4YHBIH TIOAXOX K WCCIENOBAHWIO BO3MOXKHBIX AalbTEPHATHB BBICOKOKAUYECTBEHHBIX
pacTUTENbHBIX OENKOB, SBIIONIMXCS albTEPHATHBON >KMBOTHBIM OelKkaM M HE YCTYyHalollUM UM II0
OounonornueckuM (yHKIMAM. B HacTosimiee BpeMs MOBBIILICHHOE BHUMAaHHE YAESIETCS peBaOpH3aLUU
MOOOYHBIX TMPOIYKTOB THINEBOW MPOMBIIUICHHOCTH, B OCOOEHHOCTH WX albTePHATHB M BO3MOXKHOCTH
ucnonp3oBanms. [loaToMy monyueHHe ambTEepHATUBHBIX IHINEBBIX OETKOB HAa OCHOBE BTOPHYHOTO
MaCIMYHOT'O CBIPhsl TEXHUYECKOH KOHOIUIN OyIeT BOCTpeOOBaHO B OJNIDKaIel epCleKTHBE.

C KaXIpIM TOJIOM MOAOUPAIOTCS HOBBIE BHBI PACTHTEIHHOTO CBHIPHS ISl IPOU3BOJICTBA PACTHTEIHHOTO
Mosioka. Tak OJHHM W3 TEPCICKTHBHBIX BHIOB CHIPhS SBISACTCSA AP0 KOHOMIstHOro cemeHu (Cannabis
Sativa L.), monydaemple H3 OIHOJETHHX JIyOOBOJOKHHCTBIX pacTeHuil cemeiictBa «KOHOIIIEBBIE»
(Cannabaceae).

[IumeBbie TPOAYKTH HA OCHOBE KOHOILIM CUMTAIOTCSI MEHEE ajNIEPT€HHBIMU, YeM MPOAYKTHI U3 IPYTUX
CheJJOOHBIX CeMsH. B HacTosIui MOMEHT B JIMHEHKe (YHKIMOHAIBHBIX MPOIYKTOB BCe OOJBIINE 000POTHI
HaOupaeT Tak Ha3bIBAEMOE «KOHOIUITHOE MOJIOKO». [IpOJyKThI, M3TOTOBICHHBIE Ha €r0 OCHOBE OOTraThI
BUTaMHHAMH, MaKpO- U MUKPOAJIEMEHTAMH.

Kpaxman wm omurocaxapunmHeie (Qpaknud — SBISIOTCS OJHUMH U3 OaIaCTHBIX KOMITIOHEHTOB B
pacTuTenbHOM chipbe. [locieanne 0COOCHHO 3aciTy’KMBAIOT BHUMAaHHUS B TPOLECcCce MOTYyYEHHs OeITKOBBIX
npenapaToB M MPOAYKTOB, TaK Kak MOJ BO3JCHCTBHEM TEeMIIEPaTyphl CIIOCOOHBI BBI3BaTh OOpa3oBaHUE
HEPAaCTBOPUMBIX KOMIIJIEKCOB, KOTOPBIE OTPHIATENIHHO BIMAIOT Ha (PYHKIHOHAIHHO-TEXHOJIOTUYECKHE
CBOICTBa MPOAYKTa OETKOBOW MPUPOIBI.

Lenpto paboTbl OBUIO HCCIENOBAHUE BIMSHUS CHOCOOOB 3KCTPAKIMK M OWOJerpajgalliél yriieBOIHOU
(paky KOHOIUITHOTO MIPOTa W TOJY4YeHHE BBICOKOOEIKOBOTO KOHIIEHTpaTa. B KkaudecTBe oObBekTa
WCCJENOBAaHNS HCIIONB30BANCS KOHOIUISHBIM IIPOT, IOJYYEHHBIA IIyTEM SKCTPAKLIHMH OPraHUYeCKUM
pactBopureiaem NaOH 1M. OnbITHBIM IyTeM ObLia BBISBICHA ONTUMANIbHAS TEMIIEpAaTypa JJis MPOBEICHUS
(hepMEeHTaTHBHOTO THPOJIH3A.

buoperpaganuro 0amTacTHRIX KOMIIOHEHTOB B CMECH TIPOBOIMIM (EpMEHTHBIMH IIperapaTraMu:
«Amunocyorununy, «['moxoramy, «Llemtomroke-Ay. [IpogomKUTeTFHOCTS IPOIecca THAPOIN3a COCTABIISIIA
1,5 yaca, mociie 4ero NpoBOIMIIACH SKCTPAKLUS OCIKOBBIX (Ppakimii ¥ MOydeHHAs! CYCIIeH3Us OTHpaBIsIach
Ha ynbTpadunpTpanuio. bemku ocTaBanuchk B KOHIIEHTpATe, KOTOPBIH 3aT€M OTIPABIISUI Ha PACTIBUTHTEIBHYIO
cymmnky. [TomydeHHble cor, PEHOIBI © MOHOCAXapHU bl YXOIWIIU B IiepMear, KOTOPBIN B JabHEUIIIEM MOXKHO
WCIOJB30BaTh JUIsl BBIPAIIMBAHUS KYyJIBTYp MHKPOOPTaHM3MOB, IOCKOJBKY COAEp)KaHUE COJel B HeM
ONTHUMAJBHO JIJIS CTA0MIIN3alliU CUCTEMBI TTPH MOJTyYeHHUH KOPMOBOTO OerKa.

[Tocne ynamenus 0amTacTHBIX BEMIECTB OBLT ITOJTydeH KOHIIEHTPAT KOHOIUISTHOTO OeJIKa ¢ MacCOBOH Joyel
OenkoBbIX BeniecTB 82 %. JlaHHas TEXHOIOTHS MO3BOJIMIIA TOIYYUTh CBETIIO OKpaIlIeHHBIH BOAOPACTBOPHUMBIi
0eIoK ¢ BRICOKMMH (DYHKITMOHATBHO-TEXHOJIOTHYECKAMHU CBOWCTBAMHU.

Jluteparypa
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2. MockButuna M.A., 3no6una A.C., Bacunenko JI.U., Motuna E.A. BHOTEXHOJIOTHS MOJyYEHUS] PACTUTEIBLHOIO HAITUTKA U3
KOHOIUITHOTO MOJIOKa // Matepuansl cTyaeHdeckoil HaywyHoil KoHdepeHmmu 3a 2023 rox [Texcr] / mox obm. pex. mom. A.C.
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ONTUMM3ALIAA YCJIOBUHN MOJTYUYEHUA PEHATYPATA UHTEP®EPOHA AJIb®A-2B
YEJOBEYECKOI'O PEKOMBUHAHTHOI'O

E.A. lumenosa, E.A. Momuna, B.B. Kymy3oea, C.®d. fkosnesa
Bopouesicckuil cocyoapcmeennulil yHusepcumen uHjiCeHepHblX mexnonozutl, Bopoueoic, Poccus

Ha ceromusmanii 1eHs MHp CTAJIKUBAETCS BCE C HOBBIMHU BBHI30BAMH, CBS3aHHBIMH C PAaCHpOCTpaHEHHEM
TSDKEJIBIX BUPYCHBIX 3a0osieBanuil. IHTephepoHs! anbda-2a u anbda-2b SBISAIOTCS MpernapataMu, KOTOphIe
IIMPOKO HCIIONIB3YIOTCS B METUIIMHCKOW W BETEPUHAPHOW MPAKTUKE MPH JICYCHUH PA3IHYHBIX 3a00JICBaHUM.
OHU IPUMEHSIOTCS TSI 00pBOBI ¢ BUpYyCaMU M PEIUIUBAMU OHKOJIOTHUECKHX 3a00JICBaHHM.

Pazpaborka u peamuzanms 3(QQPEeKTUBHONH TEXHOJOTHH, MO3BOJSIONIEH ONTHMU3APOBATh CHHTE3
unTepdepona anbda-2b ¢ menapro mosydeHHsl 00Jiee BBICOKOTO BBIXOJA MPOIYKTA, SIBJISIETCS aKTyallbHOM
3a/1a4eil TIPOMBIIUIEHHOTO MPOU3BOJCTBA. DTO CBS3aHO C IMUPOKHM CIIEKTPOM OHMOJOTHYECKHUX CBOMCTB
uHTepdepoHa KaKk UMMYHOMOIYJSATOpa. BhICOKO akTyanbHOH siBiseTCs 3ajadya oOecreueHuss BHYTPEHHETO
peiHKa Poccuu cyOcraniueit nuatepdepona anbda-2a u anbha-2b 0TeUecCTBEHHOTO MPOU3BOJICTBA, a TAKKE
CO3MaHWs KOMMEPUYECKH peHTa0elnbHOH TEXHOJIOTWM TMPOU3BOJCTBA CYOCTaHIIMM Ha  OCHOBE
BBICOKOTIPOAYKTUBHBIX CHCTEM MTPOMBINIICHHOTO TOJIYYSHHUS U XpOMaTOrpauIecKoil OUNCTKH T€HETHIECKH
MOU(DUITUPOBAHHBIX OaKTEPHUATBHBIX MPOAYIICHTOB

Llenp paboTel — W3MEHEHWE COCTaBa JeHATypupyromero Oydepa ¢ NpoBeIEHUEM pPAaCTBOPEHUH Tell
BKUTIOUCHHSI B Oyhepax, UCIOJIb3YEMBIX Ha dTalle ICHATYpai HHTeP(HEPOHOB.

BHemHue nposiBiIeHUs IeHATypally CBOJATCS K ITOTEPE PACTBOPHUMOCTH, OCOOCHHO B M303JIEKTPHUUECKON
TOYKE, MOBBIIICHUIO BI3KOCTH OEJIKOBBIX PACTBOPOB, YBEIHMUCHUIO KOJIMUECTBA CBOOOIHBIX (PYHKIIMOHATBLHBIX
SH-rpynn 1 u3MeHeHHIO XapaKkTepa pacCenBaHU PEHTIC€HOBCKUX ITyueil. Hanbomnee xapakTepHbIM PU3HAKOM
JIEHATypaLnH SBISIETCS PE3KOE CHIDKEHUE UK TIOTHAS MoTeps OenKoM ero brnosorndeckoit aktuBHOCTH. [Ipu
JieHaTypanuu Oelika, BBI3BAHHONM MOYEBWHOW WU TYaHWJAMHOM, Hampumep, 6M ryaHummHoMm win 8M
MOYEBHHOM, pa3pymarTcs B OCHOBHOM HEKOBAJICHTHBIC CBSI3U (B 4aCTHOCTH, THAPO(OOHBIC B3aUMOICHCTBHUS
U BOJOPOAHBIC CBsi3u). JluCynbGUIHBIC CBI3W B MNPUCYTCTBHM BOCCTAHABIMBAIOIIETO arcHTa
MEpKanTOATaHOJIa Pa3phIBAIOTCS, B TO BPeMs KaK MENTHIHbIC CBSI3U CAMOTO OCTOBA MOJMITEITHIHON ey He
3aTparuBaroTcs. B 3THX YCIOBUSAX pa3BEepPTHIBAIOTCS TIIOOYIIBI HATUBHBIX OEIKOBBIX MOJICKYN M 00pa3yroTCs
CITy4aiiHbIe U OECTIOpSAI0YHBIE CTPYKTYPHI.

Ha »rame pacTBOopeHMsi Ten BKIIOUCHHS M BOCCTaHOBICHHM Oelika B XOA€ OSKCIIEpUMEHTa ObUIH
UCIIOJIb30BaHbl Oy (ephl CIeaYIOUINX COCTABOB:

Bydep Ne 1: ryannmun ruapoxiopun — 6 M; npuc-(ruapokcuMeTin) — amuHoMeTan — 20 MM.

Bydep Ne 2: ryanumun rugpoxiaopun — 7 M; npuc-(rugpoxkcumerin) — amuHoMmeran — 50 MM; HaTpus
xyopua — 150 MM; DJITA — 1 MM.

Bydep Ne 3: ryanuaun runpoxnopun — 8 M; tpuc-(ruapokcumernn) — amuaomerad — 1 M; DJITA — 1 mM.

Bydep Ne 4: moueBuna — 8 M; DJITA — 1 Mm; Tpuc-(ruapoKcUMeTHI) — amuHOMeTad — 0,1 M.

PacTBOopel TOTOBHIM cheayiommM oOpa3oB: Tenblia BKIO4eHHs wMaccoi 1000 r. u3Mmenpuanmu u
pacnpeaensuii poBHbIME YacTsmu 1o 250 T. Ha 4 XUMHYECKUX CTaKaHa, 00beMoM 3 — 5 J1. 3aTeM BHOCHIIH I10
1900 M Oydepa B KakIbli CTaKaH U pa3MHHAsS TENbIA B PACTBOPE, IPOBOAMIIH HX PaCTBOPEHHE.

K pacrBopy ndeHaTypupoBaHHOTO Oelika C TIOMOIIBIO aBTOMATHYECKOH THIETKH J00aBIIsUIH
2-MepKanTo3TaHo A0 KoHueHTpauuu 100 MMomb/1.

[TomyuenHslii pacTBop Oenka WHKYOMpoBaiM 16 94acoB NMpH KOMHATHOH TemrepaType U IMOCTOSHHOM
MepeMeIInBaHNN.

[Tocne MHKYOHPOBaHHS C MOMOIIBIO aBTOMAaTHYECKOW MUIETKH OTOMPAHM AJWKBOTY Ul ONpPEACTICHUS
Macchl 0EIKOB ¢ TTOMOIIBIO criekTpodoroMerpa mpu OD A=280 HM 1 A=260 HM.

CoryracHO TONyYEHHBIM pe3yibTaTaMm, Oydep comepkamuii 6M ryanuauH ruppoxiopua, 20 MMtprc-
(rMaIpOKCHMMETHII) — aMHHOMETaH OOECIICUHBAIOT ONTHMAIBHbBIE YCAOBHS U JEHATYpalluk Oeiika, O YeM
CBUJICTEILCTBYET MOBBIINICHHAS MacCa M KOHIIEHTpaIus OeKa.

26



Axkmyanvnaa Ouomexmnono2usn

https://doi.org/10.20914/2304-4691-2023-3-27 Ne3, 2023

VIIK 541.64:547.995.12
PA3BPABOTKA YCJOBUN ®EPMEHTATUBHOM JETPAJALIMA XUTO3AHA
C.®D. Axosnesa, E.A. Momuna, H.A. Mameuenko

Boponeoicckuii 2ocyoapcmeennsiil ynusepcumem undicenepuvlx mexronoauii, Boponeoic, Poccus

OmHAM U3 BOKHEHIINX MPOIIECCOB MOAIEPKAaHUS Ka4eCTBa MUIIEBHIX MMPOIYKTOB SBISETCS YIIAKOBKA IS
TPAHCIIOPTUPOBKH, XPAHEHUS W KOHEYHOTO HCIIONIF30BAaHUS. YTIAKOBOYHBIE TIJICHKH HE TOJBKO OOJerdaroT
MPOJIaXy U MapKEeTHHT, MPeoTBpalias yXyIIIeHHe KauecTBa, HO U TaK)Ke OHU MOTYT OBITh ChelTOOHBIMH U
OmopasmaraeMpIMi. Matepuaibl Ha OCHOBE TOJHUITUJICHA SIBJISIOTCS OOJiee M3BECTHHIMH YITAKOBOYHBIMH
MaTepuanaMiu, KOTOpPBIE HCIIONIB3YIOTCS yke Oosee 50 sieT B mumeBoil mpoMbInuieHHOCTH. OHAKO HEKOTOPHIE
W3 HUX SBISIOTCS BPEIHBIMHE ISl OKPY KAIOLICH Cpebl.

HeusbuparensHoe wHCHONB30BaHHE M COPOC TaKMX IUIACTUKOBBIX OTXOJOB NpPUHECTH MPOOIEeMBI
3arpsI3HEHMsSI OKPYIKAIOMIEH Cpe/Ibl, 9TO CO BpeMeHeM NMPHOOPEIIo TI00ANBHEIN XapaKTep.

UroObl yHOBIECTBOPHTh HApACTAIOMIMK MOTPEOUTENBECKUN CHpPOC HA HATypalbHBbIE YIAKOBOYHEIC
MaTepUaNbl JIUIs YIYJYIICHUs KauyecTBa M 0E30MacHOCTH MPOIYKTOB Hayalld UCIOIh30BATh OUOMOIUMEPHI —
Omopasnaraemble MPOYKTHI, TAKHE KaK OCIKH, JIUITUIBI U TTOJIACAXAPHUIBL.

B nacrosmee Bpemsi, HaOIrogaeTcst 0OIBIION HHTEPEC K MPHPOIHOMY MTOJIMCaXapy Ly XUTO3aHy, Oarogaps
HIMPOKOMY CIIEKTPY €ro TMOJIE3HBIX CBOWCTB OH MOXET NPUMEHATHCS B KadecTBE KOMIIOHEHTA
OmopasnaraempIxX TuIeHOK. ETo 0e3BpeTHOCTD ATt OpraHu3Ma 1 OKPY KAoIIeH Cpeibl IBISETCS] HEOCTIOPUMBIM
JIOCTOMHCTBOM CpeNIr APYTHX MOJMCAaxapruaoB. XUTO3aH 3KOJOTHYECKH YHCT M MOIHOCTHIO paclafaeTcs Ha
Oe3BpenHbIe I OKPY>KaIOIIEel Cpeibl 3JIEMEHTHI.

Hdns  pa3paboTKM  OMOTEXHONOTUM  (EepMEeHTaTUBHOH  JerpajalMd  XWUTO3aHa  HCHOJIb30BAIN
(dbepmenTaTuBHBI TperapaT Bacillus subtilis, mposBiasionMii XUTHHOJUTHYECKYIO aKkTHBHOCTH 0,15—
0,55 em./mi. TIpomecc pacTBOpPEHHS W THAPONIN3 XHTO3aHa (GepMeHTHBIM mpemaparoMm Bacillus subtilis
MPOBOAMIIM B (hepMEHTEpe C peryJsiuel moiaun YKCyCHOM KUCIIOTH U pacTBopa NaOH.

Wcxonmubrit xuto3an pacteopsiii mpu pH 4,9-54 B 0,2 M ameratHoM Oydepe, IPHTOTOBICHHOM
HEIOCPEICTBEHHO B hepMeHTepe, HarpeBanu 10 45 °C u mo6aBisui epMeHTHBIM KoMInieke. [1o okoHuaHun
BpeMEHH Tupoymza B (epMeHTep A00aBIsLIM pacTBOp mienodn 1o ycraHosiaeHuss pH 11. Ilpu stom
HHU3KOMOJIEKYJIsIpHbIi XxuTo3ad (HMX) Beimazaer B ocaiok U otaenseTcs GUIbTpOBaHUEM. 3aTeM 0CalloK 2—
3 pa3a mpoMBIBAJIN TUCTHUTHPOBaHHOM Boao# 0 pH 9, HMX pacTtBopsinu, mist 9ero noBoaviau pH cycniensnu
JI0 6—7 COJSHON KHCIOTOM M IMOABEPTajd PacTBOP PAaCHBUIMTENBHON CYIIKE, MOIy4as MOpPOIIKOOOpa3HbBII
MPOAYKT OT OEJI0ro 10 KpEMOBOIO IIBETA.

HccnenoBamu 3aBUCMMOCTh MOJEKYJISIPHOH Macchl momydaemMoro HMX ot konmmuecTBa BHOCHMOTO
¢epmenTHOTO Tpemapara. [lockompKy XWTHWHa3HAas aKTUBHOCTH Pa3HBIX MAPTHH (epMEHTHOTO Iperapara
Bacillus subtilis MoXkeT OTIIMYaThCS, TO TOKa3aTejleM KOJIMYECTBa BHOCHUMOTO (epMeHTa yCTaHOBHIIU
COOTHOIIICHWE EAWHUIIBI aKTHBHOCTH Ha | T cyxoro xuro3aHa. DepMEHTONN3 MPOBOAUIN B OJMHAKOBBIX
ycnoBusix B TeueHue 180 muuyT. [Ipm BHECeHMM B peaKIMOHHYIO Maccy (epMeHTHOTO mperaparta Ooiee
1 en./1 r xuto3ana Beixox HMX cuuxancs Ha 20—25 % 3a cyeT moTeph HU3KOMOJICKYJISIPHOH (pakiiuu.

BHecenune depmenTHOro npenapara B konuuectse Menee 0,8 en./1 r mpuBoamno k nomydeHnro HMX ne
MOJTHOCTHI0 pacTBOpUMOro B Bojae. OmnTuManbHON HOpMO# BHeceHHs (epMmeHTHOro mpemnapaTta Bacillus
subtilis cauranu 1,0+0,4 ex./1r.

PacTBopeHmne cyxoro XuTozaHa OCYIHIECTBIUIM B TeueHue 12-164 mpu 18-22 °C, 3arem pactBop
HarpeBan 10 45—46 °C, noGaBiasmm (epMEHTHBIH TpernapaT W MPOBOIMIN THIPOJu3. JKecTkue ycaoBHUs
MOJTyYeHHs] UCXOTHOTO XHTO3aHa M €r0 MOCJenylolas CyIIka MPHUIA0T MOJIHMEPY C BBICOKOW CTETIEHBIO
JealleTHIIMPOBaHUs c(hOPMUPOBABIIYIOCS BTOPHYHYIO CTPYKTYPY, YTO MPEIMSATCTBYET €r0 PacTBOPCHUIO W
runponn3y. C IeNnbl0 CMSTYeHHs YCIOBHH TIpoIlecca, XUTO3aH IOABEpPraad THIPOIH3Y cpa3y Iocie
JlearieTHIINPOBAHNS, MUHYS CTaINI0 CYIITKH.

YcTaHOBICHO, YTO MO CPABHEHHUIO C CYXHUM MOJMMEPOM, BIQXKHBIH XHTO3aH, HE TIOJABEPraBIINICS CYIIKE,
noJaeTcs THAPOIU3y 3a Ooliee KOPOTKOE BpeMs M MOo3BosieT monyuynt HMX ¢ MeHbIed MoJeKyIsipHOR
MAaccoH.
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3®OEKTUBHOCTH MPUMEHEHUS KOPMOBOM JOBABKHA HA OCHOBE PA3JIMYHBIX
HNCTOYHHUKOB KAJIbLIUA

E.A. Cuzoea’, T.H. Xonooununa'’, K.A. Kazaee', A.C. Mycmaguna*

Y @eoepanvibiii nayunwil yenmp buonoeuueckux cucmem u azpomextonoauti PAH, Openbype, Poccus
2 Openbypzcruii 2ocyoapcmeennviii ynusepcumem, Openbype, Poccust

BBengenne

YpoBeHb KalbIlUsl B pAIMOHE ITUIBI HANPSIMYIO BIHASCT Ha (DHU3HOJIOTMYECKOE COCTOSHUE U
MPOAYKTUBHOCTh, W, KaK CIICJCTBUE, HA 3KOHOMHYECKYIO 3(P(PEKTUBHOCTh OTpaciu. BakHBIM KpuUTepueMm
JOCTYITHOCTH KaJbI[HsI U3 PAIMOHA SBJISCTCS Ka4eCTBO SIMYHOW CKOPIIYIBI M KayeCTBO KOCTHOM TkaHu [9].
CocTtosinue neuiuTa Kaablys MPUBOIAT K COKPAIICHUIO IPOU3BOJICTBEHHOTO ITUKJIA UCIIOIb30BaHUS MITHIIBI
WIM K TOJHOM moTepe MpoayKTHBHBIX KadecTB [13]. HecMoTpst Ha IMHPOKO TPEACTABICHHYIO HAYIHYIO
MpopabOTKy BOMpOCa BIMSHUS WCTOYHHKOB KalbIIUS HAa MPOIAYKTUBHOCTH, MOWCK HamOoJee MOCTYITHOH
(OPMBI KabIKs [Tl OPraHM3Ma MITHUIIBI SBJISETCS aKTyalbHBIM U Ha CETOTHSIIHUI JeHb [6].

B nruiieBojcTBE, KaK U B KMBOTHOBOJCTBE B II€JIOM, J0 CHX IOp OYEHb MOMYJSPHO HCIOJIb30BAHUC
TPaIUIIUOHHBIX HMCTOYHWKOB KaJblWisl B BHIE KapOOHATOB, BXOAAINIMX B COCTAaB MeJa, H3BECTHSIKA,
pakymeynrka [4]. JlocTymHOCTh KaibIlUsl W3 HEOPTaHWYECKUX COJIeH MOCTATOYHO HHU3Kas, HECMOTps Ha
BBICOKOE ero cojepxkanne a0 40 %. UccnemoBanusi BeIyTCsl B HECKOJIBKUX HAIPABICHUSIX: MOBBIIICHUE
YPOBHST  HCIMOJIb30BAHUS  TPAMUIMOHHBIX HMCTOYHUKOB Kaimblusg (MeJd, pakKyIIeYHHK, W3BECTHSIK),
UCTONIb30BaHue opranndeckux ¢opm [1], ucmonb3oBaHue perynsTopoB KanblimeBoro obmeHa [2]. Kax
MPaBWJIO, CUHTE3 00JIee MOCTYMHBIX (OPM Kallbl[usl SBJSICTCS BBICOKO3aTPATHBIM, YTO B YCJIOBHUSX
COBPEMEHHOW DKOHOMHUKH HE MPHUBOJUT K IIUPOKOMY HCIOIH30BAHUIO B MPOMBINUICHHOM IITHIICBOJICTBE.
AnbpTepHaTHBON KapOOHATy, MOTYT BBICTYNaTh: IUTpAT, JIAKTaT, rimiepodocdar, TIIOKOHAT, CyiIbQart,
acmapTaT ¥ UX KOMOWHAIIMU ¢ BUTAMHHOM /3, MUKpoO3JeMeHTaMH, dcTporeHamu. CyIIecTBEHHOE Pa3Indue
MEXly dTHMH TIperapaTaMH 3aKJII04aceTcs B pa3HOW OMOJOCTYMHOCTH. MeXaHu3M JTOCTYIMHOCTH KaJIbIUs U3
coJieil I3BECTEH U 3aBUCUT OT HECKOJIBKUX (DAKTOPOB, MPEKJIE BCETO 3TO 71032, OTHOBPEMEHHOE MOCTYILICHUE
CHHEPIUCTOB U AQHTArOHUCTOB, KUCIOTHOCTh KETYJA0YHOTrO COKa, pekuM mpuema [8]. Boibop mpaBuibHO#M
(dapMakoTepanuy MO3BOJIAET HCKIIOYUTh KOMOPOUIHBIC COCTOSHHUS, CBS3aHHBIE C HapyIICHUEM
MUHEpaIbHOTro oOMeHa. TIpenaparhl KalbIlHst Ha OCHOBE HEOPTaHUUECKUX coliet (kapOoHaT, pochar KaabIys)
SBIISIIOTCS HAanOoJIee N3y9YeHHBIMU 10 BO3JIEHCTBHUIO HA OPraHU3M U OoJiee JOCTYMHBIMH 110 1ieHe. OCHOBHBIM
WX HEJOCTAaTKOM SIBIISIETCS Majasi pACTBOPHUMOCTD W HU3Kast CKOPOCTh PACTBOPEHHS U, KaK CIEJCTBHE, HU3KAS
3¢ dexkTuBHOCTE. OpraHudecKkrue COJIM KabIlUsl MPEACTaBICHBI 0oJice yCBauBaeMbIMU (DOpMaMU: LUTPATOM
KaJIbLIMA, JAKTATOM KalbIUs U TIIIOKOHATOM [3].

ITo manusiM MemepanbHOi Ci1yKOBI BETEpHHAPHOTO M (hUTOCAaHUTAapHOTrO Hag3opa (PoccenbXxo3Haa3op) Ha
CeroAHAIIHNH 1eHb B PO 3apeructpupoBaHo 18 KOpMOBBIX JOOABOK AJIS HOpMAIHU3alUY KaJIbLIHEBOTO OOMEHa
Y BOCTIOJIHCHUS JICHUITUTA KAIBIUS Y CEIbCKOX03IHCTBECHHBIX )KUBOTHBIX. VI3 HUX TOJMBKO 3 OTCUECTBEHHBIX
TIPOU3BOAUTEIIS.

ConyrcTBymomieii mnpo0IeMOl SBISIETCS pa3BUTHE OCTEONOPO3a Y BBICOKONPOAYKTUBHOW ITHIIBI,
MIPHUBOJIAINEE K XPYITKOCTH KOCTEH U iepesioMaM. Bce 370 NpUBOUT K 3HAUUTEIIEHBIM YOBITKAM, KaK B 4aCTHOM
CEKTOpe, TaK 1 Ha IMPOU3BOJICTBE.

Oco0yr0 3HAYMMOCTH ATOT BOIPOC TPHOOpPETaeT B IIEPHOJ ITOBHIMICHHOTO PHCKAa yXOJa C pBIHKA
3apyOe)KHBIX KOMIIAHUM, SIBJISIONIUXCS OCHOBHBIMHU IMOCTABIIMKAMHU MPEMUKCOB U MUHEPAIBHBIX 100aBOK B
Poccun. [lorck BapraHTOB HCIIOJIB30BaHUS JOCTYIHBIX OTEUECTBEHHBIX HCTOYHUKOB KaJbIIHS, CIIOCOOHBIX
CTaTh JOCTOWHOW aJbTEPHATHBON CYMIECTBYIOIIUM HPHUPOTHBIM W KOMMEPUYECKHM HCTOYHHKAM KaJbIIHA,
SIBJIICTCS. TICPCIICKTUBHBIM HAIpaBJieHueM. TakuM o00pa3oM, IIeNIbI0 HCCICIOBaHMI SIBUJIACH OIICHKA
3¢ (EeKTUBHOCTH TPHUMEHEHHUS pa3IMYHBIX WMCTOYHUKOB KaJbIHS, BIMSHAEC HA MPOJYKTHBHOCTh H
MUHEpaJIbHBIN COCTaB OMOCYOCTPATOB IBITUIAT-OPOMIEPOB.

MarepuaJibl © MeTOAbI

B pamkax wmccremoBaHHsS CYTOUYHBIE IBITUIATA-Opoiiyiepbl kKpocca ApOop Alikpec ObuM MOAeNeHB Ha
yetbipe Tpymmsl (n=30). L[pIuIaTa KOHTPOIBLHON TPYIIEI TOIyYaId OCHOBHON KOPMOBOM parnon. OCHOBOM
JUISL IPUTOTOBJICHUS KaIbITUHACOAepKaIIeld KOPMOBOM TOOABKH CITyKHJIa JOJTOMUTOBAs MyKa.
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OnbITHBIE TPYMIIEI B MEPHOJ ¢ BOCBMHCYTOYHOTO BO3pacTa MONyYalld NaHHYH KOPMOBYIO H00aBKy: |
ONBITHAs — B BUJIE XJIOPKJA KAJIbIIUS B TUTHEBOM Bojie, 11 onbITHAs — B BUJE nuTpara Kaiabiud u 111 onbiTHas
— B BUJIC HATUBHOM JTOJIOMUTOBOM MYKH, B TJO3UPOBKE 2 %.

KopwmiieHue 1pIuIsT-OpoiyiepoB Ha MPOTSHKCHUE BCETO IKCIEPUMEHTA MPOBOJUIOCH MOJTHOPAIIMOHHBIM
KOMOHMKOPMOM TIO ITepHOJaM BhIpamuBanus ¢ yaetoMm pekomenmanuii BHUTUIIL. 3a ocHoBy panmoHna Oblia
B3$ITa MIIICHUYHO-KYKYPY3HO-STIMEHHAsE KOPMOCMECH.

JlaGoparopHbie UCCIIEOBaHUS OCYIIECTBISLUIUCH C WCIOJIB30BAaHHEM MAaTCPUATBHO-TCXHHUYCCKOW Oa3bl
IleHTpa KOJUIEKTHBHOTO TOJNB30BaHMs Ouoiormdeckux cucteMm u arpotexHonoruit PAH (IIKIT ®HI[ BCT
PAH) (https://ckp-rf.ru/ckp/77384/). DneMeHTHBIN aHaNW3 BBHITOIHSICA HA OIHOKBAAPYIIOIBHOM Macc-
CIIEKTPOMETpPE C HHAYKTUBHO-CBsA3aHHOM 11a3moii Agilent 7900 ICP-MS (Agilent, CIIIA). [TpoGomnoaroroBka
BEJIACh C UCIMOJIb30BAHUEM MUKPOBOIHOBOM crcTeMbl npodonoarorosku TOPEX+ (PREEKEM, Kurait).

B xone skcriepuMenTa, )KHBOTHBIX OBLIM BRIPAIICHBI B paMKaX HHCTPYKITUH B PEKOMEHAAITNN POCCHICKUX
HopMaTuBHBIX akToB (1987 r.; [Tpuka3z Munszapasa CCCP Ne 755 ot 12.08 1977 «O Mepax no aanbHeuIemMy
COBEPIICHCTBOBAHUIO OpraHW3allMOHHBIX (PopM pabOTHl ¢ HCIOJNB30BAHUEM OSKCIEPUMEHTAIBHBIX
xuBOTHBIX») B «Guide for the Carre and Use of Laboratory Animals» (National Academy Press, Washington,
D.C., 1996). HccrnenoBanne CONMPOBOXKIAINCE C COONIOMCHUEM psifa Mep, YTOOBI CBECTH K MHHHUMYMY
CTpaJlaHusl }KUBOTHBIX M YMCHBIIIEHUS KOJMYECTBA UCCIICAOBAHHBIX OMBITHBIX 00Pa3IoB.

Cratuctryeckas 00paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX OCYIIECTBICHA C PUMEHEHHEM POTPaMMHOTO
makera «Statistica 12.» («StatSoft Inc.», USA) m «Microsoft Excel». IIpoBepka Ha HOPMaIbHOCTH
pacrpenencHusl JaHHBIX MPOBOAMIACH C UCIOJIb30BaHUEeM KpuTepus corinacus Kommoroposa-CmupaoBa. C
LEJBIO OIEHKU CTaTUCTUYECKON 3HAYMMOCTH OBLI MCIIOJIB30BaH MapaMeTpuueckuil t — kpurepuii CThroIeHTa
HE3aBHCHUMBIX TPYIII.

Pe?.y.]'leaT])I Hu oﬁcymaelme

B okcmepumeHnTte, npu OIMHAKOBOW MNHUTATENbHOW LEHHOCTH pAalMOHA, IONY4YEH pa3HBId ypOBEHb
IPONYKTUBHOCTH. BO BCeX OMBITHBIX TpyNMax HaOMIONaeTCsl TCHACHIUS K YBEIMYEHUIO KUBOH Macchl. Tak,
Ha KOHell SKCIIEpUMEHTA JINJIepaMH 110 HUBOI Macce ctana Il onbsITHas rpynma, moiydaBiiasi UTPAT KaJlbIHs,
pasHuIa ¢ KoHTpoJieM coctaBuna 15,94 % (P<0,05). [lomoOHbIe pe3yabTaT ObUT MOMy4YeH B | ONMBITHOMN rpyrime
py pasHuile ¢ koaTpoaeM 14,9 % (tabnuma 1).

Tabnuua 1 — JluHamuKa XUBOI Macchl UBIIIAT-OpOIIEpOB B AKCIIEPUMEHTE

Bospacr, cyr Ipynna

’ KOHTpOJIbHAA | onbITHAA II onpITHAs 111 onpITHaA
11 271,3+15,4 317,6+14,4* 318+14,5* 330,5+13,6*
18 509,3+27,9 531,5+20,4 558,3+15,3* 505,7+£27,7
25 720,74+23,3 812,5+19,5 868,7+20,2* 708,3+24,7
32 1067,7£31,9 1160,7+47,9 1245,8423,9** 1023,7+55,4
39 1525,5+43,5 1525,8+£109,2 1717,8+£53,2* 1621,8+95,7
46 1887+67,2 2168+75,3 2187,8+73,1* 1979+65,1

IMpumeuanne: * — gocToBepHast pa3HUIA ONBITHBIX TPy ¢ KOoHTpoibHO (P<0,05), ** — nocroBepHast pa3HHIA ONBITHBIX TPYIII C
koHTpoabHOH (P<0,01)

[Tpu peanu3zanuu S5KCIEPUMEHTa ObLTH OLICHEHBI KAIBIUI-3aBUCHMBbIC TIOKA3aTEIH B KPOBH, B TOM YHCIIC
PETYIATOPHl  KaablHeBO-(hochopHOro obMeHa (kaapuuTolMH) W BuTaMuH 3 [2]. PesynpraTel mokasanu
HaJU4ue pa3juduil C KOHTPOJBHOW Tpymmod. YpoBeHb BuUTamMuHa [[3, oOecrieunBaromvii BCachIBaHHUE B
TOHKOM KHIICYHHKE Kanblus U hochopa u nmonaepxkanue B KpoBu ux yposHs (Chirayath M.V., et al., 1998),
B DKCIIEPUMEHTAJIBHBIX TPYIIaX ¢ MAKCUMAIbHOM MPOAYKTHBHOCTBIO, OBLT BBINIE KOHTPOJIBHOTO 3HAYCHUS
(tabmuma 2). Tak, Butamun [z B I onbiTHO# rpynne Bo3pactaet Ha 104,85 % (P<0,05), Bo II — Ha 87,95 %
(P<0,05).
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Ta6J'II/I]_Ia 2- I[I/IHaMI/IKa KOHIOCHTPAIMH HCKOTOPBIX OMOXMMHYECKHUX ITOKa3aTenei CBIBOPOTKHU KPOBHU
['pymma Buramun /I3, Hr/Mi KaynpruTonuH, 1r/mi lenounas pocparaza, ME/n
KOHTpPOJIbHAs 14,02+2,66 58,92+5,86 1935,25+42,08
I onbITHAs 28,72+2,91* 60,65+4,31 2079,5+65,53*
II onbITHAsE 26,35+3,84* 53,47+5,21 2220+£55,21**
111 onbITHAS 8,42+0,56 38,25+2,42* 2200,2+79,38*

[Tpumeuanwne: * — mocTOBepHAst pa3HUIIA OIBITHBIX IPYII ¢ KOHTpoibHOH (P<0,05), ** — nocToBepHas pa3HHIIa OIBITHBIX TPYIIII C
koHTpoibHOH (P<0,01)

JlnHaMMKa KaJIbLIUTOHUHA B 3KCIIEPUMEHTE He ObLIa JOCTOBEPHOI. B ONMBITHBIX Ipymnmax, 3a HCKIIOUEHHUEM
I rpynmelr, HaOmroganach TEHICHLUS CHIDKEHHMS ero ypoBHsA. llpum 3ToM, 0oOpa3oBaHME KaJIBIIUTOHMHA
HaNpsIMYIO0 3aBUCHT OT YPOBHsI KajJblMs B KPOBH: IMPH €r0 IMOBBINICHUH KOHIEHTPALUS KAIbIMTOHWHA
YBEJIMYMBACTCS, a MIPHU MajeHuu — cHukaercs [11]. YpoBeHp kanbiuronuHa B 111 ombITHOM rpynmbl CHU3MICS
Ha 35,08 % (P<0,05).

[enouno#t docdarazolii Ha3pIBAIOT Ipymny (EPMEHTOB, KOTOPbIC OTACIAIOT (ochop OT OPraHUIECKUX
COEIMHEHHI ¥ IEPEHOCAT €ro B KJICTKU TKaHel u opraHoB [12]. Tak, B skcriepiMeHTe aKTUBHOCTB (pepMeHTa
B ONBITHBIX TPYIIIaX MpEBBINIANa KOHTPOJIBHBIE 3HaueHUS ¢ pasHuied: B | ombiTHON rpymme Ha 7,45 %
(P<0,05), Bo II - 14,71 % (P<0,01), B III - 13,69 % (P<0,05).

W3BecTHO, YTO OCHOBHBIM (DaKTOPOM, BIHUSIOIIMM Ha (HOPMHUPOBAHUE KOCTHOM TKaHU M CKODIYIIHL,
SBJISIETCSl YPOBEHb YCBOCHHOT'O KanbLusl opranu3MoM. [Ipu 3Tom, BaXkHa HE TONBKO €ro KOHLEHTPALMs, HO U
YPOBEHb CHHEPTHCTOB Kaiblusi — MarHus, ¢ocdopa u ap. Tak, OnoxuMudeckuil aHanu3 ChIBOPOTOYHOIO
KaJIbIMsl TIOKa3aJ, YyTO BBEACHHE LIUTPaTa KaJbI[Ms MaKCHMaJbHO IOBBIIIAET €T0 YPOBEHb M pa3HHUIA C
koHTposieM B Il ombiTHO# rpynme cocraBnsieT 48,2 % (P<0,05). Bropoe MecTe MO KOJIMYECTBY KalbIHs B
CBIBOPOTKE KPOBH 3aHMMaeET | ombITHAS rpyImma, MoyydyaBilas XJIOpUA KajbLus, IPH PAa3HULE C KOHTPOJIEM
32,6 % (P<0,001). IoBeienue 103b1 qonomutoBoi Myku (III rpymnma) He BiMsSeT HAa YPOBCHb KalbIHs B
CBIBOPOTKE, KOTOpPHIA B 3TOH rpynme OMU30K K KOHTPOJBHOMY 3Ha4YeHHIO. J[WHaMHKa ypOBHS MarHusl B
CBIBOPOTKE KPOBH MMEET CXOXKYIO TeHACHIHIO (Tabnuia 3).

Tabmuna 3 — KoHIeHTpaIusi XUMAYEeCKHAX JIEMEHTOB B CHIBOPOTKH KPOBH LBILIAT-OPOIIIEpOB, MMOJIB/IT

I'pyma Marnwuii Kanp1mit, dochop

I onipITHAS 1,07+0,11** 4,84+0,21*** 0,72+0,06
11 ompITHAS 1,37+0,1** 5,414+0,67* 0,82+0,07
111 onpITHAS 0,77+0,05 3,57+0,28 0,56+0,12
KontposnbHas 0,64+0,03 3,65+0,08 0,82+0,05

[Mpumeuanue: * — focTOBEpHas pa3HHULIA ONBITHBIX Py ¢ KOHTpoibHOI (P<0,05), ** — nocToBepHast pa3HMIa ONBITHBIX TPYIII C
koHTposibHOM (P<0,01), *** — nocTOBepHas pa3HHIIA ONBITHBIX TPYIII ¢ KOHTpOIbHOH (P<0,001)

OmHMM U3 JENno Makpo M MHUKpPO3JIEMEHTOB B OpraHu3Me sBIsSETCs KOCTHas TKaHb. PacnpenerneHue
3JIEMEHTOB B KOCTHOM TKaHH OMBITHBIX TPYTIIT, OTHOCUTEIHHO KOHTPOIBHBIX 3HAYCHUH HMEET CBOIO INHAMHUKY.
Tak, B I onbiTHOI rpyrme ypoBenb Ca mocToBepHO Bospactaer Ha 8,13 % (P<0,01), ypoens P mocroBepHO
noBbImiaercss Ha 12,65 % (P<0,001). Tpu BBeaenuu nutpata kanpius (I rpymmna) yposerb Ca 10CTOBEPHO
nagaet Ha 22,94 % (P<0,05), yposens P He mensiercs. B 11l ombitHO# rpynme yposens Ca u P mocroBepHo
nagaet Ha 11,95 % (P<0,05), u 13,22 % (P<0,001) (Tab6x. 4).

Tabnuna 4 — KoHIeHTpaIus XUMUYECKUX 3JIEMEHTOB B KOCTHOM TKaHU I[BITUISAT-OpOIIEpOB, MI/KT

I'pynna Marnuii Kanpuuit Dochop
I onbITHAsS 1618,0+131,1* 66737,6£176,4** 36582,2+146,5***
11 onbrTHAS 1273,2+91,9 47560,8+366,4* 26335,5+210,1
111 onbITHAS 1232,0+£112,4 54346,6+892,2* 28181,5+£138,5***
KonTposnbHas 1198,6+75,5 61722,1+£593,1 32473,0+175,7

IMpumeuanue: * — qocTOBepHas pa3HULA ONBITHBIX Py ¢ KOHTpoibHOI (P<0,05), ** — nocToBepHast pa3HUIA ONBITHBIX TPYII C
koHTposbHOH (P<0,01), *** — mocTOoBEpHas pa3HMIIA OMBITHBIX IPYI ¢ KOHTpoJIsHOH (P<0,001)

Takum 00pa3oMm, MpUMEHEHUE KaJblMs B BUJE XJIOPHUIA CHOCOOCTBOBAIIO JYYIIEMYy €0 YCBOCHHUIO, YTO
00yCI0BIIIO XOPOIIYI0 MUHEPATU3AII0 KOCTHOM TKaHH.
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3akioueHne

CpaBHuTenbHas oreHka 3()(EKTUBHOCTH TNPHUMEHEHHs pPAa3IMYHbIX MCTOYHHKOB (XJIOpWA, IMTpAT,
KapOOHAT) KaJbLUs TOKa3aja HaJIN4ue OCOOCHHOCTEH B €ro MeTaboilM3Me M YCBOCHHMH, YTO MOBJIHUSIIO HA
KUBYIO MacCy M KOHIIEHTPAIMIO MHHEPAJIOB B CBIBOPOTKE M KOCTHOM TKaHH. B 3KkcCHepuMeHTe MpH
OJIMHAKOBOW MUTATEJIBbHON EHHOCTH palliOHa II0JIy4Y€EH pa3Hblil yPOBEHb IPOAYKTUBHOCTH. BO BCEX ONBITHBIX
rpynmnax HaOmoAaeTcs TEHACHIHMS K YBEIHMYCHHIO >KMBOW MAacchl, MaKCUMaJbHBI YPOBEHb KOTOpOU
3aUKCUpOBaH TpPW HCHOJB30BAHMM XJOpPHIAA W LUTpaTa KalbLusA. YKa3aHHbIE HCTOYHHKH KaJbLUs
00€eCIIeunITH ero BHICOKOE CoJepKaHue B OMocyOcTpaTax (CHIBOPOTKE U KOCTHOM TKaHM). YBEIHYCHUE J103bI
BHECCHHUS JIOJIOMHTOBOW MyKH (KapOOHAT KajbliMs) HE OTpa3wics Ha IH(pax KOHLEHTPAIMU KaJbLUS B
OpraHu3Me LBIUIAT-Opoiiepos.

Hccneoosanue evinonneno npu punancogoii noooepiicke zpanma PH® 23-16-00165.
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HOBBI IIJTABJEHBIN CHIP «CBIPME»
O.H. Mycuna'?, E.M. Hazopnuix', H.H. Bonodapenko®

Anmaiickuii 2ocyoapcmeennviil mexnuueckuu ynuseepcumem um. U.1. Ilonzynosa
Dedepanvuviii Anmaiickui Hayunvlil yenmp azpobuomexrnonozuil, bapnayn, Poccus

Vka3zom Hpe3I/I,Z[CHTa II0CTaBJICHA 3aJJa4ya o0ecreueHrs HE3aBUCUMOCTH CTpaHbI 11O BCEM OCHOBHBIM BUJIaM
MPOJIOBOJIGCTBHSI, JJII 4YEro HEOOXOAWMMO YBEIHYUTh TIyOWMHY IepepabOTKH  CHIPbSI YKHBOTHOTO
MMPOUCXOKIACHUA u paciupuTh ACCOPTUMCHT IMPOAYKTOB C YIy4YlICHHBIMHA Ka4€CTBCHHBIMHU
XapaKTCpUCTUKaAMU.

B paMKax pPCHICHUSA TOM 3aJa4u HaMH pa3pa60TaHa TCXHOJIOIrUA IIJIAaBJICHOI'O ChbIpa C 060FaIl[aIOH_II/IMI/I
KOMITIOHCHTaAMMH. H3yqu])I XapaKTCPpUCTUKHU O6pa3]_[OB IJIaBJICHBIX CBIPOB CO CIICAYIOHNIMMH HAITIOJTHUTCIIAMMU:
IMOPOLIOK KJ'Iy6HI/IKI/I, MOJIOTBIN I‘pe]_[KI/II\/'I OpeX, CUpPOIl HUPIH, Mé):[, MAHI'0 CYIICHOC 0e3 caxapa, CYHUICHBIC
MOJIOTBIC TOMAThI, KJICTYATKa IIMICHHUYHAsA, JICOUTHH, OYMIICHHBIC OBCSIHBIC Opr6I/I, POCTKH AYMCHA,
MITNIEHUYHBIE OTPYOH, OSTYIIIH, KaKao, THAPOIN30BAaHHBIA KOJITareH.

C ydeToM OpraHOJCNTUYCCKUX XapaKTePUCTHUK KOHEYHOW MPOMYyKIHUU ONpeeicHa HOMEHKIIATypa
KOMIIOHCHTOB, PCKOMCHAYCMBIX K HCIOJIB30BAHUIO B PCLCITYPEC IJIABJICHOTO ChIpa: 3TO FHZ[pOJII/I3OBaHHBII>'I
KOJJIar€H, JICHUTHUH ITOACOJTHCYHHUKA U ITIIICHUYHBIC OTPY6I/I. .HeHI/ITI/IH SIBJISICTCSA HCTOYHUKOM (I)OC(I)OJ'II/IHI/II[OB,
OTPY6I/I O6OFaIlIaIOT MNPOAYKT MMUIICBBIMH BOJIOKHAMH, a rH}:[pOHHSOBaHHBIﬁ KoJJ1aréH ABJISICTCA HICHHBIM
BTOPHUYHBIM 6CJ'IOKCOZ[Cp)KaH_[I/IM ChIPbCM. FHI[pOHI/IiBOBaHHBII\/'I KOJUIareH MmpeaACTaBILgCT coboif cMech
HHU3KOMOJICKYJIAPHBIX ICITHAOB, KOTOPBIC MOI'YyT OBITH MOJYYCHBI IIyTEM (l)epMCHTaTI/IBHOFO TuapoJi3a B
KHCJIBIX HJIKM MICJIOYHBIX CpE€aax. AMWHOKHCIOTHBIM COCTaB KOJUIarcH YHHUKAJICH — THIAPOKCHUIIPOJIMH H
TUAPOKCHUIIM3UH BCTPEUAIOTCA TOJIBKO B NENITUAAX KOJIJIAareHa, KpoMe TOro, KOJu1arcH oorar TIIMIOIUHOM (33 %),
IIPOJMHOM H ruApokcumponusoM (22 %) [1, 2]. ['maponu30BaHHbIA KOUIAreH 001a1aeT aHTHOKCHIAHTHBIMH
Y aHTUMUKPOOHBIMHU CBOMCTBAMH, CIIOCOOCTBYET MOBBIMICHNIO OMOTOCTYITHOCTH KaJIBITHA.

Ha ocHoBaHMM mNpOOHBIX BapOK ChIpa M OIEHKH €ro peoIOTHYECKHX XapaKTepUCTHK OOOCHOBAHO
PCKOMCHAYEMOC KOJIMYCCTBO BHECCCHUS HaIlOJIHUTEICH (FI/I,I[pOHI/I3OBaHHLII>'I KoJJ1arcH, INICcHUYHbIC OTI)Y6I/I,
JENUTHH ToAconHeunnka) — 3,06-3,10 % oT Maccel CMeCH Ul IUIABIIEHHs, a TaKKe PEKHUM ITOATOTOBKH
HaIlOJTHUTENEH K BHECEHHIO B CMECh JUIA TIJIaBJICHUA. BrrsBneno OTCYTCTBUEC IMUKOB IIpEAcjia MIPOYHOCTHU IIPU
MOrpYy>KCHUHU MIPAMOTro TOPU30HTAJIBHOTO MHACHTOPA CO CKOPOCTBHIO 10 mM/c B O6p33L[BI IJIaBJICHOT'O ChIpa Ha
rny6uny 50 mum [3]. M3yueH aMHUHOKUCIIOTHBIN COCTAB HOBOTO ChIPa H €0 MUKPOCTPYKTYpA.

B wmccnenoBanusax mokazaH oOoramaroniuii 3QGekT OT MCIOIh30BaHUS THAPOIM30BAHHOTO KOJITareHa,
JICMUTHHA IMOACOJIHCYHUKA U INIIICHUYHBIX OTPY6eI>'I B COCTaBC IJIABJICHBIX CBIPOB, MOJYUYCHBI 3aBUCUMOCTH
CTPYKTYPHO-MCXaHUYCCKUX  XapPaKTCPHUCTUK cMmecel A IJIaBJICHUA  OT  JO3MPOBKHM  KOJUIArcHa,
MIPOJIEMOHCTPHUPOBABIIINE €0 BBHICOKYIO PaCTBOPHUMOCTD, TEPMOCTAOMILHOCTh M CITeITH(HIECKHe CBOHCTBA
(BH3KOCTI), aI[Fe3I/I$I), MO3BOJIAAIOIHUE PEKOMEHIAOBATHL K HMCIIOJIB30BAHHWIO B TCEXHOJIOTMU IIIABJICHBIX
HaCTOO6pa3HI:IX CBIPOB KOJUIAr€HCOACPIKAIICEC ChIPhC.

B PE3YJIbTATC HCCIICAOBAHUA pa3pa60TaHa 1 YTBCPIKACHA HOPMATUBHO-TCXHUYCCKAA JOKYMCHTALWA Ha
HOBBI TUIaBieHblid  cblp «Ceipme» — cranmapt opranmsamuu  (CTO  02067824-0006-2023) wu
TexHosorndeckas nHCTpykuus (TH), mpoBeneHa BeIpaOb0TKa MPOOHOH MapTHH B YCIOBHUAX MPOMBIIUICHHOTO
npousBojcTBa (OO0 «Cubupckoe moaBophey, bapHayi) U TEXHONOTUsS BHEJAPEHA B TIPOU3BOJICTRO.
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CYMMAPHOE COAEP KAHUE AHTUOKCHUJAHTOB B OKCTPAKTAX U3 JINCTHEB
OBJIEIIMXHU U CMOPOJHNHBI

3.B. Cuvinzeesa, I'.I1. Jlamascanosa, b.2K. /lanaxanosa, A.A. Illenapuieesa
Bocmouno-Cubupckuii cocyoapcmeennulii ynugepcumem mexnonoeuii u ynpagienus, Ynan-Y0s, Poccus

OnuuM n3 GoraTeHImx MCTOYHMKOB OHMOJOTMYECKM aKTHBHBIX BelecTB (BAB) sBisercss yHHKaIbHOE
pacrenue — obnenuxa kpymmnosuaaas (Hippophae rhamnoides L.). Boratsiii coctas BAB B 3TOM pacreHunn
MOJITBEPIKIACTCS HATTMYHEM: BUTAMUHOB, B TOM 4Hcie ackopounoBoi kucnotel (C), rpynmsl B, A, E, H, PP;
MHKPOAJIEMEHTOB, cpenn KoTopeix Fe, Zn, B, Cu, Mg, Ca u K; mo 10 % TanuHa; IEKTHHOB; CEPOTOHUHA;
(J1aBOHOMIOB; OPTaHUYECKUX KUCIIOT, CPEIN KOTOPBIX BBIIEISIOTCS OJICUHOBAs, yPCOIOBAs K TPUTEPIICHOBAS,
YYaCTBYIOIIUX B BOCCTAHOBJCHHH KIJIETOK; (UTOHIMIOB; KymapuHoB. Mccnemoanus Bacunbeoii H.A.
(2016) ¢ xomneramu u3 ®T'BHY «Bypsarckuil HAy4HO-UCCIEIOBATENBCKUN HHCTUTYT CEIILCKOTO XO3SHCTBAY
(r. Ymau-Ymp) OMOXHMHYECKOTO COCTaBa ILIOZAOB OYPATCKMX COPTOB OOJIEMMXHM IMOKA3aji0, YTO YCIIOBHS
OKCTPEMAJbHOTO KJIMMaTa pecrnyOiauku Bypsatus crnocoOCTBYIOT Oonee MOBBIILICHHOMY COJEpPKaHUIO
BUTaMHUHOB, MMOTH(EHOIBHBIX COSIMHEHHH, CaxapoB, KUCIIOT, CYXHX BEIIECTB B UCCIeAyeMbIX oOpa3iax. Emie
OJTHUM W3 TIEPCHEKTHUBHBIX PACTUTEIBHBIX OOBEKTOB i OMOTEXHOJOTHH SBISIFOTCS JINCTBS CMOPOIWHBI
uyeproii (Ribes nigrum L.). Ha ocHOBe uccienoBaHuii 0OHApyKEHO, YTO JIMCThbS CMOPOIUHBI COACPIKAT
BUTaMUHBI, (DITaBOHOMIBI, AyOWIbHBIC BEIIECTBA, OPTAHWMYECKUE KHUCIOTHI, 3UPHOE Macllo, MHHEPAIbHbIE
COITH.

JIucThst YepHOH CMOPOJMHEI OBUTN COOpaHBI B KOHIIE (ha3bl IIOJOHOLICHUS, C SK3EMIUISIPOB, BEIPAIIEHHBIX
Ha OTKPBITOM TPYHTE B KIMMAaTHYECKHX YCIOBUSAX MBonrumHckoro paiioHa PecrmyOnuku Bypstus. Jluctes
00Jenuxu KpYIIMHOBUIHON ObLIH coOpaHbl B ¢. Aryna CeneHruHckoro paiiona bypsatuu B haze maccoBoro
CO3peBaHus IUIONOB — 3-i (heHONMOTHMYECcKOW a3pl. OOpas3Isl JINCTHEB CMOPOAWHBI W OOJICTIHXU OBLTH
BBICYIIICHBI ITPH KOMHATHOM TeMIieparype 0e3 J0CTyIa COJIHEYHOTO cBeTa. J1Jisl MOoTy4eHNs BOJHO-CIIUPTOBBIX
9KCTPAKTOB TOATOTOBJICHHBIN PACTUTENLHBIA MaTepuall ObUT M3MeNbYeH 10 pasMepa dacturl 1 mm. Kak
M3BECTHO, KyMapHHBI B (PIIaBOHOMABI JIy4Ilie Bcero u3BiekaroTes npu 80 °C, a ackopOMHOBAs KHUCIOTa — MIPH
temneparype 20 °C. Tlostomy mams oOecredeHus Oosbliero Bbixoga Bcex BAB wu  oOecrneueHus
MaKCUMAJIBHOTO COJICP)KAaHUS aHTHOKCUIAHTOB B IOJYYCHHBIX SKCTpPaKTaxX ObLIa HCIOJIB30BaHA JPOOHAS
Mareparusi. C Ienpl0 COXpaHEeHWs acCKOPOMHOBOM KHCIOTHI HaBECKa 3allMBalach JSTHIOBBIM CIHPTOM
pasmmunoii kKounertpanuu (t = 20 °C) B coornomennn 1:10 1 XpaHHIaCh B TEMHOM MECTE 5 CYTOK. 3aTeM
IKCTPaKT OTGUIBTPOBBIBAJICS (BRITSDKKA 1). IIIpOT MOBTOPHO 3aMMBAICS CIIUPTOM TAKO# e KOHIICHTPAIMH U
JKCTPAarupoBaICS HA BOJISHOW OaHe MPU MOCTOSTHHOM mepememnBanuu npu Temmeparype 80 °C B TeueHue
30 munyT. Bropoe u3BieueHne OBUTO TakKe OTGHUIBTPOBAHO (BHITSKKA 2). 3aTeM BHITSHKKY | M BBITSIKKY 2
COCAMHSUIA W B OOBEAMHEHHBIX 3KCTPAKTaX OOJEMUXM U CMOPOIUHBI OBIJIO OIpenesieHO0 CyMMapHOe
conepxxanue antuokcugantoB (CCA) ammepomerpuyeckuM MeToioM Ha mpubope «lIser Sy3a-01-AAy.
Jlarnubie peacTaBieHs! B Tabmuie 1.

Tab6muma 1 CymmapHoOe cofiepskaHne aHTHOKCHAHTOB 3KCTPAKTOB OOJICTIUXU M CMOPOIUHEI

Chiphe KoHnuentpanus sraHosna
40 % 50 % 60 % 70 %
Jluctes obaenuxu 18,3340,14 18,4940,12 19,26+0,15 17,8840,13
JIucThbst cMOPOAMHBI 29,43+0,22 32,7610,20 30,76+0,32 15,60+0,12

W3 nannpix Tabmuns! 1 BugHO, yTo Hanbonsee conep:xkanue CCA onpenensiioch B JUCThIX CMOPOANHEL,
akcTparupyemoro 50 % 3TaHOJIOM, a B 9KCTPAKTaX JHUCThEB 00JIEMUXU — IKCTparupyemoro 60 % sTaHoIOM.

Pa3paboTka 3KCTPaKTOB U3 JUCTHEB OOJENUXU M CMOPOIMHBI, COAECPIKAILINX MaKCUMAaIbHOE KOJINYECTBO
OMOJIOTMYECKH aKTHBHBIX BEILECTB, /Ul CO3JMaHHS (DYHKIIMOHAIBHBIX JT00OABOK MOXET SBISATHCS OJHUM U3
MEPCHEKTUBHBIX CIIOCOOOB MEpepadOTKH PACTUTEIBLHOTO CHIPhs pecityOnuku bypsaTus.
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N3YYEHUE BUOPA3ZHOOBPA3UA MUKPOOPI'AHU3MOB IIPU PEME/IMAIIUUN
HE®TE3AT'PAZHEHHOI'O I'PYHTA

A.A. Xyooxopmos, E.B. Mouceesa, A.A. Camkos, H.H. Bonuenko
Kybanckuii eocyoapemeennvlii ynusepcumem, Kpacnooap, Poccust

Hupoko npu3HaHO, YTO HEPTH U HEPTEIPOLYKTHI, IIPEACTABIAIOT OTPOMHYIO YTPO3y U MOTYT BBI3bIBAThH
pa3IMYHbIe TOKCHKOJIOTHYECKHE MPOOJIEMBI CO 3[I0POBbEM Y JIFOJICH, PACTEHUI U KMBOTHBIX c0o00IIecTB [1].
3arpsi3HeHHe MOYB HE(THIO M NPOAYKTAaMH €€ IepepaboTKH TakKe OKa3blBaeT NaryOHOe NelCTBHE Ha
OCHOBHBIE CBOMCTBA TOYBHI ((pH3HUECKHE, XUMHUECKIE, MOP(OTIOTHIecKre, Onoaorndeckue) [2], a HeraTuBHO
BJIMSICT Ha YHCICHHOCTh, COJCPIKAaHHE W paclpelesicHHe MOYBEHHBIX MHKpPOOpPraHu3MoB. Mcmonb3oBaHue
MHUKPOOHBIX OHONpenaparoB i OnopeMearalnuy OIUH U3 HanOosee SKOJIOTUYHBIX COCOOO0B TMKBUAALINT
HeTAHOTO 3arpsi3HeHMs. B mpoiecce pemennanyy CTpyKTypa NIPpUPOJHOIO MUKPOOHOTO cO00IIecTBAa MOXKET
npeTepreBaTh 3HAUNTEIbHBIE N3MEHEHHUs TI0J] ICHCTBUEM OaKTepHi-UHTPOAYLHPYEMBIX C OHONpEIapaToM,
YTO MOXKET CKa3bIBaThCs Ha dpekruBHOCTH padoT [3]. [loMrMO 3TOTO, OKa3bIBaeTCss HEMOMPABUMBIN Bpe.
€CTECTBEHHOMY MHUKPOOHOMY IOYB, 3a cyeT (OPMHUPOBAHMSA HETUIHMYHBIX JUISI AaHHBIX IOYB KOMILJIEKCOB
rpu6os, 6armin [4]. Hedreokucsronme GHonpenapaTsl, HCIOIb3YEMBIE ISl OYUCTKH ITOYB OT 3arpA3HEHMIA
HEQTBI0O M MPOAYKTAMU €€ TepepaboTKH, MOMHMO HEMOCPEACTBEHHOTO 3(PQeKTa, 3a4acTyi0 OKa3bIBaIOT
KOCBEHHOE BJIMSIHME Ha MUKpoOuoM mous. IIpn ncnonb3oBanuy OuonpenapaToB NIPOUCXOANUT WHTEPBEHLIUS
X MUKPOOPIaHM3MOB B a0OPHUI€HHYI0 MHUKPO(DIOPY IOYB, YTO MOXKET NPHUBECTH K: IOJHOMY HM3MCHEHUIO
OnopazHooOpa3nss W YTHETEHWIO eCTECTBEHHOTO MHKpOOMOMa IMouyB. B CBi3M ¢ 3THM OBUIO pelieHo
WCCIIeIOBAaTh BIHUSHME KOMMEpPYECKMX OuoIpenapaToB Ha aOOpUTEeHHYI0 MHUKPOQIIOpY, IMyTeM H3Y4CHUS
MU3MEHEHUs ee Onopa3zHooOpasus yepe3 CyTKU, TPOE CyTOK M Yepe3 HeAEIO [ociie BHECEHHUS OMoIpenapaTos.

Jns u3ydeHWsl BIMSHUSL IIPUMEHSIEMBIX KOMMEPUYECKHMX HE()TCOKUCIAIONMX OHOIpenaparoB Ha
OonopazHoobOpasue reTepoTpoPHOro MUKpoOHoOMa MoYB, MPHU UX WHTPOAYKIUH, IPOBOAUIOCH UCCIIEIOBaHUE
B3aUMOBJIHMSHUS KOHCOPLIMYMOB MUKPOOPTaHU3MOB, BXOAAIINX B COCTaB HEQTCOKUCIAIOUINX OHONpenapaToB
n abopurenHoit Mwukpodopel. B mportecce paboOTHl MPOBOAWIN HCCICAOBAHHE CO CICHYIONTAMHU
YIIIEBOAOPOIOKUCISIONMME Ononpenapatamu: «Mukpo3um(tm) Ilerpo Tput», «EcoSavey, «Bioxymin oily,
«Multibac Active»; B kauecTBe HCTOYHHKA a0OPUT€HHONH MUKPOQIIOPH! HCTIONB30BAIM MUHEPAJIbHBIA TPYHT.
ITpu uccnenoBaHUM BBIBUIM KakK IOJIOKUTEIBHYIO, TAK U OTPULATENbHYI0 JUHAMHKY OHOpa3zHOOOpa3us.
YBennuenue 6nopazHo00pa3usi MUKPOOHOTHI OTMEUEHO TP UCTIONIb30BaHUM OromnpenaparoB «Bioxymin oil»
u «Multibac Active», a npu npuMeHeHun OuomnpenaparoB «Mukposum(tm) Ilerpo Tpur» un «EcoSavex
HaOmroanu ol1iee CHIKeHHE 0Mopa3Hoo0pasust. Micxoas U3 3Toro, MOKHO CAEIaTh BHIBO, YTO a0OPUTeHHBIE
MHKPOOPTaHU3MBI 00pa3iia rpyHTa ITOJIOKHUTEIIBHO B3aNMOACHCTBOBAIIH ¢ OmompemnaparamMu «Bioxymin oil» u
«Multibac Active», a Ouonpemnapatsl «Mukposzum(tm) Iletpo Tput» u «EcoSave» cHkamu BHIOBOE
pasHooOpaszne MUKPOOHOTHI, YTO MOXKET CBUAETENLCTBOBATh 00 aHTArOHUCTHYECKUX B3aMMOOTHOIICHUSX.
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CPABHUTEJIBHBIN AHAJIN3 BBIZDKUBAEMOCTHU KUIIEYHBIX BAKTEPUI YEJIOBEKA
HHOCJIE KPUOKOHCEPBAIIMU B ’KU/IKOM A3OTE

JL.B. 3anomosa, E.E. @ecenxo
@UI] [IHL[bA PAH, Ilywuno, Poccua

[Ipobnema mIUTETHHOW BBICOKOI(P(GEKTHBHOW KPHOKOHCEPBAITMH CIIOKHBIX MHKPOOHBIX COOOIIECTB,
HACEJISFOIIUX JKETyIOYHO-KUIIIEUYHBIA TPAKT YeJIOBEKa, HA CETONHSIIHUNA JAeHb B MUpPE HE pelieHa. MeToabl
KPHOKOHCEPBAIMM MHUKPOOPTaHHU3MOB B OCHOBHOM pa3paboTaHbl s COXPAHEHHS] WHIWBHIYATbHBIX
OakTepHaNbHBIX KyNbTyp. [IpoBEeIeHbI UCCIIEIOBAHUS 10 OIIEHKE BEDKUBACMOCTH IICJEBBIX BHIOB OaKkTepuit
MHUKPOOMOTHI KHIIEYHHKA 4YEIOBEKa B MpoOIlecce KPHOKOHCEPBAIMH B JKHUAKOM a30T€ C HCIOJB30BaHHEM
HepCIeKTUBHOMN Kpro3amuTHOi komOuHanm — @CK (deranbhas ceiBopoTka KopoB) +5 % IMCO (Tabun. 1).
®CK, wucrnonb3yemas TOJBKO JJIsI COXPAaHCHHUS JYKAPUOTHUCCKUX KIIETOK, OblTa BIEPBBIC MPHUMEHEHA K
OakTepHaJIbHBIM accolHanusiM ¢ Bbicokoil (>80 %) BBDKMBaEeMOCTBIO BCEHl TOHOPCKOW MHKPOOHOTBHI MpPH
KpHOKOHcepBanuu. [lokazaHa BbeIcOKass J(QQEKTUBHOCTh NPUMEHEHHUS JaHHOW JABYXKOMIIOHEHTHOH
KPHO3AIIUTHON KOMITO3UIIMU TP KPUOKOHCEPBAIMU MAHEIH KYJIbTyp a’poOHbIX (Acinetobacter johnsoni),
(axkyapTaTHBHO-aHA’POOHEBIX (Enterococcus faecalis, Escherichia coli), mukpoaspodpunsHbix (Lactobacillus
plantarum) v 06IMraTHO-aHA’POOHBIX OaKTepUATBHBIX KyNbTYp (Bifidobacterium breVe), pa3andaroniunxcs mo
COCTaBY KIICTOYHOW CTEHKH (IpaMOTpHIIATENbHBIC, TPAMIIONIOKHUTENbHbIC). MccnenoBanue COXpaHHOCTU
KHIIICIHOW MUKPOOHMOTHI oTleHUBaH 3 Metogamu: (iryopectienTHsii ananmn3 LIVE/DEAD, kyneTuBupoBanue
Ha MUKpOIUIAaHIIETe C (OTOMETPHUECKHMM HM3MEPEHHEM pPOCTa KYyJIbTYphl M  TPaJAUIHOHHOE
MHUKPOOHOJIOTHYECKOEe KYJIbTUBUPOBAHUE, KOTOPHIE MPOJEMOHCTPHUPOBATIH BBDKHBAEMOCTh OT 72 10 98 %
HCXOJTHOTO KOJIMYECTBA KIIETOK. Bee Tpu MeTo/a MoKas3anu BHICOKYIO KOPPEssIuio Mexay coboi. [Toaxon ¢
UCIIOJIb30BAaHUEM KOMOWHAIIMK JIBYX PaBHOA(P(EKTHBHBIX KPHUOMPOTEKTOPOB YBEIMYHBACT INAHCHI Ha
YCIEHIHYI0 KPHOKOHCEPBALMIO MUKPOOHOTO COOOIIECTBA B LIEIOM.

Tabnuma 1. )KuzHecnocoOHOCTE 5 BUIOB OaKTepHaIbHBIX KYJIBTYD MOCIE KPHOKOHCEPBAIIHH,
KyJIbTUBMPOBaHKE Ha mianmieTe (n=3). * — omIn4us JOCTOBEPHEI IPH cpaBHeHMH ¢ 5 % IMCO, coriacHo
Kputeputo MaHHa—YUTHH

Haszsanue Buma | NaCl 5 % JIMCO 10 % ®CK | 25 % PCK | 50 % ®CK | 75 % ®CK DCK
E.coli 90+1,2 94+2.0 Besz IMCO 92+0,5 93£1,0 92430 9323 96+1,7

+5 % JIMCO 90+1,0 90+1,7 93£2,0 96+1,5 98+1,0

E. faecalis 88+2,0 95114 Bes IMCO 90+3,0 92+1,5 93120 98+1,0 99+1,0
+5 % JIMCO 95120 97435 96+2,0 96+2,0 99+0,5

L. plantarum | 81+1,3 87+1,5 be3z IMCO 86+3,2 86+3,0 87+1,5 88+1,6 90+3,5
+5 % JIMCO 91+2,0 90+1,5 90+1,8 92+3,0 93+2,0

A. johnsoni | 83+1,2 95£2.0 Bes IMCO 90+3,0 92+4,0 95£1,5 98+1,3 98+0,5
+5 % JIMCO 92423 92+1,0 93+1,3 97+1,0 96+1,2
B. breve 47£1,5 69+4,0 be3z IMCO 65+1,6 67+2,0 88+4,8 87+3,5 88+1,3*
+5 % JIMCO 63£2,5 65£3,0 78+6,0 78+5,5 | 82+4,8*
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NCITOJIb30BAHHUE JIIOIIMHA B COCTABE KOMBUKOPMOB
C.D. Axoeénesa, E.A. Momuna, A.H. Axoenes

Boponeoicckuii 2ocyoapcmeennsiil ynusepcumem undicenepuvblx mexronoauii, Boponeoic, Poccus

B oCHOBE COBpPEMEHHOTO XKMBOTHOBOJCTBA JIGKHUT PAlMOHAILHOE KOPMIICHHE JKHBOTHBIX. DTa 3amada
peraeTcs ImyTeM Co3aaHus ONooTHIecKH 3P GEKTUBHBIX M HEIOPOTHX KOPMOB.

Baxueiimmm  akropoM, o00ecreYMBAIONIMM TIOBBIIICHUE MPOAYKTHBHOCTH JKHUBOTHBIX, SIBIISIETCS
MOJHOIICHHOE COAIAHCHPOBAHHOE KOPMJICHHE.

[oBbleHHe OWONOTMYECKONH I[IEHHOCTH KOMOMKOPMOB BO3MOXKHO IyTeM TNPHUMEHEHHS B HHUX
OHMOJIOTUYECKU aKTHBHBIX BemlecTB. lcmonb3oBaHHe B KOMOMKOpMax N00aBOK OMOJOTMYECKH aKTHBHBIX
BEIIECTB CIIOCOOCTBYET MaKCUMAaJIbHOM MPOAYKTHBHOCTH KUBOTHOTO MPH MUHUMAIBHBIX 3aTpaTax.

[IpuMeHsieMble B KOPMJICHHH KMBOTHBIX OWOJOTMYECKH AKTHBHBIC BEIIECTBA PA3JIMYHBI MO CBOEMY
JNEHCTBUIO M XUMHUYECKOW MpUpojae. AMHHOKHCIOTHI, BATAMUHBI, MAKpO- U MHKPO3JIEMEHTHI TOBBIIIAIOT
MOJTHOIICHHOCTh PAallMOHOB. AHTHOKCHAAHTHI IPEAYNPEKAAI0T CHIKEHNE KauecTBa KopMa. Takue BelecTsa,
KakK ()epMEHTHI, BIUSIIOT Ha OOMEH BEIECTB, YCBOSIEMOCTh KOPMOB H JICSITEIBHOCT MHOTHX JK€Je3 BHYTPCHHEH
ceKkperni. AHTHOMOTHKH, TIPO- U MPEOMOTUKH PETYIUPYIOT NEATEIHPHOCTE CHMOMOTHIECKONH MUKPOQIOPHL.
JlekapcTBeHHBIE BELIECTBA BBOASTCS IS MPOPIIAKTHKA HHQEKIIMOHHBIX U MHBa3HOHHBIX 3a00JIeBaHUH.

B HacTosiee BpeMsi 0co00e 3HAUYCHHE MPHU OTKOPME CETbCKOXO3SIMCTBEHHBIX JKUBOTHBIX, B TOM YHCIIC
KPYITHOTO pOTaToro CKOTa, MPUAACTCS HCIONB30BAHWIO B PAIMOHAX PA3IMYHBIX KOPMOBBIX JI00ABOK,
cOaaHCHUPOBAaHHBIX IO OEIIKOBOMY, JKHPOBOMY, YTIIEBOJIHOMY U BUTAMUHHOMY cocTaBy. [Ipu ucmons3oBaHuu
cOaJaHCHUpPOBAHHBIX MO BCEM IMUTATENBHBIM BEIIECTBAM KOMOHMKOPMOB IMPOAYKTHBHOCTH >KUBOTHBIX
noBbItraercs Ha 10-12 %.

MHUpOBBIM JIHJCPOM IO HUCIOJB30BAHUIO B Ka4eCTBE OEIKOBBIX KOPMOBBIX JIOOABOK JIO HACTOSIIETO
BpPEMEHH OCTAIOTCSl MPOAYKTHI MepepabOTKU COU, HO KaK BO3MOXKHBIE BApHAHTHI PELICHUH 0003HAYEHHOTO
CBIPHEBOTO BOMPOCA U3YUAIOTCS TAKXKE TAKHE MOTCHIHUABHbIC HCTOUHUKH OEJIKa, KAK BTOPUYHBIC TIPOTYKTHI
nepepadoTKH CeMsIH 0ax4eBbIX, aMapaHTa, IbHA, OPEXOB U JPYTUX HETPAJUIMOHHBIX KYJIBTYP.

B nocnennaee Bpemst OONBIIYIO MOMYJISIPHOCTD MPHOOPETAIOT €CTECTBEHHBIE KOPMOBEIE T00aBKH, KOTOPEIC
cojepXaT B ONTHMAIBHOM IJisi OpraHW3Ma COYETAaHHMH KOMIUIEKC OMOJOTHYECKHd aKTHBHBIX BEIECTB —
MPUPOIHBIX COCTUHEHHH, OKA3bIBAOIIUX TOJIOKUTEILHOE BIMSIHAC Ha OMOJIOTHYECKHE TIPOIIECCHI B KHBOM
opraHusMe, 4To 00ecIieYnBaeT BEICOKYO TPOAYKTUBHOCTD JKHBOTHBIX.

B kadecTBe TpaIUIMOHHBIX HCTOYHHKOB IHIIEBBIX M OHMOJIOTHYECKH aKTHBHBIX BELIECTB MCIOJB3YIOTCS
BEIIIECTBA )KHBOTHOT'O, PACTUTEIBHOTO M MUKPOOHOJIOTHYECKOTO MPOoUcxXoxaeHus. Hanbonee a3 pekTuBHBIMU
W SKOHOMHYECKH IeJIECO00Pa3HBIMU SIBJISIOTCS KOPMOBBIE OOABKH PACTUTEIBHOTO MPOUCXOXKICHHS.

Cpenn 100aBOK pacTUTENBHOTO IMPOUCXOXKACHUS, KOTOpPhIE YAOBJICTBOPSIOT TpPEOOBAaHHSAM IO
cOaTaHCHPOBAHHOCTH COCTAaBAa MAKPOHYTPUCHTOB M OHOJIOTMYECKH AaKTHBHBIX BEHICCTB, HAHUOOJIbIICE
BHUMAaHUE 3aCITyKUBAIOT JIFOIIMH, MyKa H MaclO 3apOJIbIIICH MIIIEHUIIBL, JIIOIEPHA, THIKBEHHBIH KMbIX.

B mocnemHue rofpl poiib JIONWHA B KOPMIICHUH CEIBCKOXO3SHCTBEHHBIX JKUBOTHBIX W NTHIBI PE3KO
BO3pOCHa, TIOCKOJIBKY TOJBKO OH M COSl MOTYT O0OECIEeUHTh MOTPEOHOCTH BBHICOKONPOAYKTHBHBIX IOPOX B
Oenke. JIFOMUH OTIMYAETCS HEMPUXOTIMBOCTBIO K YCJIOBHSM MPOU3pACTaHHs, HE TPeOYeT BBICOKUX J103
MUHEPaJIbHBIX yIOOPEHHH, CIOCOOCH MPOM3BOJWTH 3HAYMTENBHBIE OOBEMBI 3€JIEHOH MacChl W 3€pHa C
BBICOKUM cojepxanueM Oenka B HHUX (35-45% B 3epue u 18 — 20 % B 3eneHoil mMacce) mpu HHU3KOM
cebecToMMOCTH Tpou3BocTBA. KpoMe BBICOKOTO cojiepkaHusi Oenka, 3epHO M 3eJieHas macca JIOTHHA
coJiepKaT OOIBIIOE KOJNUYECTBO JKUPOB, COCTOSIIME W3 HEHACHINCHHBIX >KUPHBIX KHCIIOT, YTJICBOIHI,
MUHEpaJbHBIE BEIIECTBA, BATAMUHBI M JIPyTHE COCAMHEHHS, HEOOXOAMMBbIC TIPH KOPMJICHUH KUBOTHBIX.

Benok ironuHa OTINYAeTCs BHICOKHM COJIEPKAHUEM HE3aMEHUMBIX aMUHOKUCIOT. Cpeu 3epHOO0O0OBBIX
KYJIbTYp JIIONTUH HMEET HaUMEHBIIIee KOJMYECTBO BEIICCTB, HHTHOMPYIONINX JCHCTBHE MPOTEONUTHICCKHX
(epMEHTOB — TPUIICHHA U XUMOTpHUIIcHHA. [103TOMY mepeBapuMOCThb €ro MUTATEIBHBIX BEIIECTB, 0COOEHHO
Oemnka, 1ocTaTouHO BbicoKa. [lo Omonormyeckoii HEHHOCTH OEJIOK JIIOMUHA HE YCTYMaeT coe U HEKOTOPBIM
KOPMaM >KHBOTHOTO MPOUCXOXKICHHS, & TIOCIIe MPOBEICHHS TEPMOOOPAOOTKH MPEBOCXOIUT OCIOK KypUHOTO
aiTa.
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CUCTEMHBII AHAJIN3 BUOTEXHOJOTI MYECKHX ITPOIIECCOB
A.A. [locaes, H.B. Menvuiymuna

Poccuiickuii xumuxo-mexnonozuyeckuii ynusepcumem umenu J{. M. Menoeneesa, Mockea, Poccus

BruoTeXHOMOTHsSI HA CETOJHSAIIHAN JICHb SIBISCTCS AKTHBHO pa3BUBAOIICIHCS HAYYHO-TEXHUUECKOU
orpacipto. DepMeHTepbl WM OHOPEAKTOPhl — WHXCHEPHBIC YCTPOMCTBA, MpeqHa3HAYCHHBIC IS
KyJbTUBHPOBAHUS OMOJOTMYECKHX OOBEKTOB (KJICTOK, TKaHEH, OpraHM3MOB) B KOHTPOJIHPYEMbIX
ycnoBusix [1]. Kak wu3BecTHO, IaHHBIC YCTPOMCTBA INMHPOKO WCIOJB3YIOTCS B Pas3iMyHBIX 007acTaX
JIESITEIIBHOCTH YeNIOBEeKa: MPOM3BOJCTBE XUMHUECKHMX BEHIECTB, (EPMEHTOB, MMHIIECBON MPOMBIILICHHOCTH,
q]apMHpOI/I?,BOIICTBe, MCIUIIMHE, TKaHEBOH HWHXCHEPUU, OHMOOYHCTKE BOJEBI U ITOYBBI, 4 TaKXKEC UCIIOJIB3YIOTCA
B UCCIICJOBAHUSX U HayYHBIX pa3paboTkaXx. MHOXKECTBO CIEIHMATUCTOB-TEXHOJIOTOB HAa HAYAJIILHOM JTarle
pellIcHUs IPOU3BOACTBEHHBIX WIIM HAYYHBIX 3a/1a4 CTAKUBAIOTCS ¢ TIpoOsieMoli ObICTpOro BrIOOpa Hanbosee
ONTUMAaNLHOTO TUNa OwWopeakTopa. Ha BeIOOp OHMOpeakTopa BiHsET OOJBIIOEC KOJHMYECTBO MapaMeTpOB,
KOTOpbIe HEOOXOIMMO YUYHTHIBATH TPH MPOBEACHUHM OHOTEXHOJOTMYECKOro mporecca (Hampumep: pH,
TeMIeparypa, CKOpOCTh MEPEMEIIHBAHMUS), YTO TAKKE YCIOKHACT JNAaHHYIO TpoOieMy, mpeacTaBiss coOou
OOJIBIIIOE KOJIMYECTBO PaA3sHOPOAHONW HECTPYKTYpHpoBaHHON wuHMopMmanuu [2]. i pemieHnss maHHOR
npoOJIeMbl MPEUIOKEHO CO3JaHne WH(MOPMAIMOHHON CHCTEMBI, MO3BOJIAIONICH OBICTPO MOAOOpaTh THI
OuvopeakTopa i1 KOHKPETHOM 3amaud, a TakXkKe OMNEpPaTHBHO HAWTH HEOOXOIMMbIe JaHHBIC IS
OCYIIIECTBIICHUS TPOTEKAHMUS MpoIlecca U ero JaibHelIIel onTuMHu3alui. B kadecTBe UTora rmepBoro sramna
pa3paboTki HH(GOPMAIMOHHOW CUCTEMBbI Ha PUCYHKE | MpejcTaBieHa KpaTKas cxeMa CUCTEMHOI'O aHaju3a.
[NosicHeHus K CBSA3SIM Ha CXEME: OJTHIM M3 OCHOBHBIX KPUTEPUEB BEIOOpa OHOpeaKTopa sBISIETCS BO3MOKHOCTh
KOHTPOJISE M YIPABJICHHUS TEXHOJOTHYCCKUMH MapaMeTpamu. Macmrab OuopeakTopa OmpenenseTcs B
3aBHCHMOCTH OT KOHKPETHOTO MpUMeHEHHs (OT MPOMBIIUICHHOTO MPOU3BOACTBA (DEPMEHTOB M OHOKAaTaIn3a
0 (apMareBTHUECKOT0 TMPOU3BOJACTBA U OHMOTEXHOJIOTUYECKUX HCCICIOBAHUM) M UCXOMS W3 Maciirada
MPOU3BOJICTBA MpoaykTa. MHpopManus s uHGOPMAIMOHHONW CHCTEMBI OyAeT coOMpaThesi U3 0030pOB,
cTareil, 1ab0paTOPHBIX U TEXHOJIOTHYECKUX PETrJIaMEHTOB.

Puc. 1 Kparkas cxema CHCTEMHOTO aHalli3a MPEIMETHOM 00IacTH
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HOTI'JIOIEHUE BO/Jbl XEMOCOPBIIMOHHBIMHU BOJIOKHAMMU B PA3JIMYHBIX HOHHBIX
OOPMAX

A.B. Acmanos', O.H. /lonmamoea’, H.A. Ilonoe*

'Boenno-6030ywnasn axademus um. npogpeccopa H.E. XKyxosckozo u FO.A. aeapuna, Boponesc, Poccus
2Boponedicckuti 20Cy0apcmeenblii yHusepcument uHiceHepHbix mexnonozuti, Bopouesc, Poccus

[IpakTryeckast 3HAUMMOCTH BOJIOKOH KaK HOHOOOMEHHBIX MaTEPHAJIOB OIIPEACIIICTCS UX BHICOKOPA3BUTOM
aKTHBHOW MOBEPXHOCTHIO. DTO 00JIer4aeT JOCTYN PEarcHTOB K AKTUBHBIM IIEHTPAM BOJIOKOH. Y JIENbHas
TIOBEPXHOCTh BOJIOKOH gocturaeT 130—400 M?/kr, uTo Topa3go OObIIe, YeM IS 3EPHUCTHIX HOHHTOB.
HNoHoOOMEHHBIC BOJIOKHA ITHPOKO HCIOJB3YIOTCS IS XHUMHYSCKOH W MEXaHHYECKOW OYHUCTKH BOIHBIX
cucteM. [Iporeccsl HOHHOTO OOMEHa MPOTEKAOT HAa BOJIOKHAX IPH MOTJIOIICHUU UMH BOJBI, TOITOMY IS
00BsICHCHHS MEXaHU3Ma JJAaHHBIX MPOIECCOB HEOOXOAMMO 3HATh COCTOSTHUE BOJIBI B (ha3e HOHOOOMEHHUKA.,

OOBECKTaMH HCCIICIOBAHUSA CIYXWIH xemMocopOommonHble BojjokHa BHMOH KH-1 u KC-3 ¢
dyuknronansueivu rpyrmamMu — COOH u — SOz H, coorBercTBenHo. Bonokna nepeommmi B Ni2t n Co*
(bopMEL.

Wzotepmbl copOruu mapoB BoAwl monydanu npu 298 K BeIep)KMBaHWEM HAaBECOK BOJIOKHA HaJl
HACHIIEHHBIMA PAacTBOPAaMM COJIEH C pasIMYHOM aKTMBHOCTBIO BOAAHOTO mapa (aw) IO YCTaHOBJIEHHUS
paBHOBecHs. Jlpama3zoH akTHBHOCTH MapoB Bo bl cocTaniisut oT 0,111 go 0,980.

[TomydeHnHble M30TEpMBI UMEIOT S-00pa3HbIi BuA. Kaxmas m3oTepMa MOXKET OBITH pa3jelieHa Ha TpH
y4yacTKa, YTO CBHJICTEJICTBYET O Pa3HOM MEXaHHM3ME B3aUMOJEHCTBHUS MOJIEKYJ BOJBI C BOJOKHOM IIpH
Pa3ITUIHOM 3HAYCHHUH aw. [Ipy HU3KOW aKTUBHOCTH MapoOB HAOIIOMACTCS Pe3KOe YBEIMUICHUE COPOIIMH BOIEI.
DT0 CBA3aHO C ruaparanueil npoTusononoB Ni+ u Co’+, a Takke (yHKIHOHATBHBIX IPYIII BOIOKHA. [Ipu
3TOM BO3HHKACT MOHOCJIOH aJIcCOPONPOBAHHBIX MOJICKYJI BOJIBI, IPUTATUBAIOIIHHA JOMOJHUTEILHBIC MOJICKYIIBI
BOJIBI, KOTOPBIE 00pa3yIoT MOCIEAYIOMAE CIIOM, YTO OTPa)KaeTcsl 0oJiee MOJOTUM y9acTKOM Ha M30TepMax
copOumMu B 00JIaCTH CPEAHMX 3HAYCHHIM AKTUBHOCTH MapoB. [Ipu BBICOKMX 3HAUEHHUSX aw HAOI0gaeTCs
OCMOTHYECKOE TIOTJIOLICHUE BOJIBI.

ITpupona noroB Co?" u Ni?*, HachIIAIOUINX BOJOKHA [O-PA3HOMY BJIHSAET HAa XapaKTep H30TepPM COPOIHH
napoB Boasl. Hukenesas ¢opma BUOH KH-1 mornomaer Gonbiiee komudecTso Bosl, deM Co* dopma Bo
BCEM JIMAIla30He aKTHBHOCTEH BOASHBIX mapoB. Jlis BomokHa BUOH KC-3 HabmomaeTcst oOpaTHast KapTHHA.
KoamdecTBO BOIBI, MOTIOMAEMOii K0OaIbTOBOH (GOPMOii, peBbIIaeT TakoBoe 11 Ni** (hopMBL.

[Ipupona BOJOKOH M WX (PYHKIMOHATHHBIX TPYINT TAKXKE BIUACT HA KOJIMYCCTBEHHBIE XapaKTEPHUCTUKH
BO/bI. M30TepMbI copOIMK MapoB BOJbI HOHHBIMHU (popmamu BosiokHa KH-1 pacnosioeHsbl BBIIIE, YeM IS
aHajoruHeIx gopm KC-3.

W3 momy4yeHHBIX N30ITHECT BRIYUCIICHBI 3HAUCHUS CBOOO HOM 2Hepruu [ nOOca ruapaTaiu HOHHBIX HopM
BosiokoH KH-1 u KC-3 no dopmye:

THIP

aW
AG,, =nRTIna, —RTIn dina,,
0

A€ N — KOJIMYCCTBO MOJIb BOJAbI HA DKBHUBAJICHT q)HKCHpOBaHHBIX TpyIiIl.

BenmnunHa AGruzp BO3PACTacT B CIEIYIOIIEM HOPSAKE:
Ni%"(KC-3) < Co?"(KC-3) < Co?"(KH-1) < Ni*'(KH-1).

Hau6onpmme usmeneHus AGruy 11a Ni2* u Co®* gopm KH-1 Habmonaercs 10 copOuuu 2,5 MOIb BOJBI, a
1t oTuX ke opm KC-3 1o 3,5 Motb BOIBI Ha MOJIb (DYHKITHOHAIBHBIX Tpymi. JlaapHeInee moriomeHne
BOJIBI BOJIOKHAMH COITPOBOXK/IAETCS HE3HAYNTEIHHBIM M3MeHeHHEM BETHIUHBI AGiyyyp.

Takum o6pazoM, KomudecTBO Bo ikl moriomenHoe BookHamMu BUOH KH-1 u KC-3 3aBucHT OT X HOHHO#
(hOpMBI U OT IPUPOBI HYHKIIMOHAIBHBIX TPYIIIL.
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VIK 636.52/.58.082.2
JHK-TEXHOJIOTUH B CEJIEKIIMA CEJbCKOXO0O3SMCTBEHHBIX IITHI]
JLI. Kopwiynoea, E.U. Kynukos, A.K. Kpasuenko, A.C. Komapues, P.B. Kapaneman

Bcepoccuiickuii nayuno-uccredoeamenvekuii u mexronosuseckuti uncmumym nmuyesoocmea PAH, Cepeueg Ilocao, Poccus

B Hacrosmee BpeMs OHOM M3 OCHOBHBIX 3a1a4, CTOSIIUX II€Pe]l OTEYECTBEHHBIM MTHIIEBOJICTBOM, IS
obecrieueHusT MPOTOBOJILCTBEHHOW O€301TaCHOCTH SIBJISETCS TMOBBIMICHNE S()DPEKTUBHOCTH IIPOU3BOJICTBA,
KOTOpasi HamnpsMyl 3aBUCHT OT YJYYIICHUS IUICMCHHBIX M TMPOAYKTUBHBIX XapaKTEPUCTUK IITHUIIBI
OTEUYECTBEHHBIX TIOPO/J] ¥ KPOCCOB.

C »TOH Tenpl0 aKTUBHO TPOBOISATCS HCCIENOBaHHA B 00JacTh pPa3padOTKA METOJOB CEJNEKINH C
ucnonb3oBanueM JIHK-texnomoruii. B MupoBO#l mpakThke akTUBHO BEACTCS CENEKIHs ¢ momombio SNP
(single nucleotide polymorphism) — 0 THOHYKJICOTHIHOTO MOTUMOP(H3Ma, KOTOPBIH 00YCIABIHBACT Pa3IUUHsI
MEXJY OTIACIbHBIMH JKHBOTHBIMH, MOMyNsAlusMu u mopomamu (1). MHOTHE PErHOHBI MO BCEMY T'C€HOMY
MOKa3aJIM 3HAYUTEIbHBIE PA3IHUMs B YACTOTE ajuIeie MeX Ty TMHUAMHU NTHL. Paznuuus no yacToTe ayuiesnei
CBUJCTEIBCTBYIOT 00 WHTCHCUBHOCTU CelCKIMH. HampaBiieHHBIE OTOOp OKa3blBaeT BIHUSHHE Ha
TeTePO3UTOTHOCTh TMOMYJSAIUK. [loHMMaHe TeHEeTHYEeCKNX MEXaHW3MOB, IPUBOISIINX K (PEHOTHITHYECKOH
muddepennranun, TpedyeT MACHTUGUKANMKA 00JacTe B T€HOME, KOTOPHIC HAaXOIWIUCH IOJ JaBJICHUEM
ot0opa. BosbIIMHCTBO METOIOB TEHOMHOT'O aHAJN3a, pa3padO0TaHHBIX JJIs OLECHKH aJUIeIBHOTO pa3Hoo0pasus,
OCHOBAHBI Ha pacyeTe YacTOT OIPEISIICHHBIX aJlleNield, a TaKk)Ke Ha HEPaBHOBECHU TI0 clieTUIeHn 0. CunTaeTcs,
4YTO pa3paboTKa TEXHOJOTHH TEHOMHOH OIIEHKH Ha COBPEMEHHOM YPOBHE HambOoiiee 3HAYUTENHFHOE W3
MOCJICTHUX JOCTHKEHUH B )KUBOTHOBOICTBE. COBpEeMEHHBIC METOIBI HAXOISIT IPUMEHEHHE TIPH YTITYOJICHHOM
W3YYCHUU OTEYEeCTBEHHOrO0 TeHO(pOHIa HIoMamHuX Kyp, SNP-ckaHupoBaHHE TO3BOJISET OICHUTH
TeHETUIECKOE CXOJICTBO 0COOEH 1 MOMYISIIHOHHYIO CTPYKTYPY MOpoI. B TeKymuii MOMEHT BeJIeTCSI akTHBHOE
o0CyXJleHHe TPAKTUYEeCKOTO HCMoMb30BaHus SNPS Kak [OTOJTHHUTENHHOTO KpUTEpUS TIIPH  OIEHKE
BOCIIPOM3BOJIUTEIILHBIX XapPaKTEPUCTHK ¥ MPOTHO3a SUYHON MPOJYKTUBHOCTU HAa PaHHHX 3Tarax IMOJIOBOTO
CO3pEBaHMUs MPOMBIIUIEHHBIX TOPOJ Kyp (2,3).

Meromom ITLP-PB JIHK kyp ucxomaHbIX TUHUH 0TedecTBEHHOTO saHOTO Kpocca «CIT 789y muccnemoBamu
OMHOHYKICOTHAHBIN  moauMopdusm 18312312510 (3amema A  wHa G) B TeHe pelenropa
dommukynoctumynupyromero ropmona (FSGR), mpuBomsiiero K aMHUHOKHCIOTHON 3ameHe (JIHM3MHA Ha
apTHHUH) B PEIENTOPE.

[TokazaTenu sSIMIHON MPOIYKTUBHOCTH Kyp ¢ TCHOTHTIOM AA OBUIH BBIIIE MMOKa3aTelIeld Kyp ¢ TCHOTUIIOM
GG. D10 moATBEPKIaET MPEANOTIOKEHNUE O CHIKEHUU siilieHockocTH y reHotumna GG. CiaexpoBarensHo, A
ONTHMM3AIIUK CEJICKIIMOHHBIX MPOIECCOB M YJIYUIIeHHUS MPOAYKTHUBHBIX Mokazarene Kyp kpocca CII 789,
mmejaecooOpa3Ho  BECTH  celekmumio 1o momuMopdusmy  rs312312510 B reHe  perenropa
(OJUTHKYJIOCTUMYJIUPYIOIIEr0 TopMOHa. PekoMeHyeTcs BRIOpaKOBbIBaTh MeTyX0B ¢ reHotunoM GG u, 1o
BO3MOXXHOCTH, C reHoTunoM AG, Tak kak amiens G mposBuUiaa cedsS Kak «yXyIIIaTelb» SHIHOU
MPOAYKTHBHOCTH.
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VIIK 637
BUOTEXHOJIOTMSI KUCJIO-CJIMBOYHOIO MACJIA «<3AKYCOYHOE»

O.U. Jlonmamosa', A.B. Acmanoe’

'Boponesicckuii 2ocydapemeenviii yHusepcumem urdicenepioix mexnonozuii, Boponeac, Poccust
’Boenno-6030yumnas axademus um. npogeccopa H.E. XKyrxoeckozo u FO.A. I'azapuna, Boponesic, Poccus

Kucno-cnmmBoyHoe Maciao HUMeEeT CHEIU(PHUYSCKHE NPHATHBIE KHCIOMOJOYHBIM BKYyC H  3alax,
00yCJIOBJIEHHBIE HAJTMYMEM MOJIOYHOM KHCIIOTHI W apOMaTO0Opas3yIOIINX BEIMIECTB (IMalleTHiIa U alleTOMHA,
JIETYYUX JKUPHBIX KUCIIOT), 00PasyIoMXCst B PE3YNIbTaTe KUIHEACATETPHOCTH MOJOYHOKUCIIBIX OaKTeprii B
MpoIecce OMOJIOTMYECKOTO CKBAITMBAHUS CIMBOK. OTIWYHUTEIBHBIMU OIEPAIMSIMH TEXHOJIOTUU KHUCIIO-
CIIMBOYHOTO Macjia 10 CPaBHEHHUIO CO CJIAJKO-CIMBOYHBIM, SIBIISIFOTCA IMPUTOTOBJICHHE M HCIOJIB30BaHHUE
OakTepHaIbHON 3aKBACKH U €€ KOHIIEHTPATOB, OMOJIOTHIECKOE CKBAITUBAHNE.

CyIHOCTb OMOJIOTUYECKOT'0 CKBAIIMBAHUS CIIMBOK 3aKIFOYASTCS B (DEPMEHTAIMH HAXOSIICIHCS B CIIMBKAX
JIAKTO3BI C TIOMOIIBI0 MOJIOYHOKHCIIBIX OakTepuii. B pe3ynprare 5TOro B HUX HAKAIUTMBAIOTCS KOMILIEKC
apoMaToOpa3yIoIMMX BEMIECTB W MOJIOUHAs Kuciorta. [lociemHss oka3siBacT KOHCEPBHPYIOIIEE JICHCTBUE,
MOIABJISICT PA3BUTHE THUJIOCTHBIX OaKTepHil, UyBCTBUTEIBHBIX K KHCION peakmuu. [Ipu BeIpabOTKE KHCTO-
CJIIMBOYHOT'O MAacja UCTIONB3YOT TOMO(EPMEHTATUBHBIC MOJIOYHOKHCIBIC OaKTepPHH, 00pa3yIOIIHe MOJIOYHYIO
KHCIIOTY, a Takke, reTepodepMEHTATHBHBIC apoMaToOpasyromiie OaKTepHH, KOTOPHIE KpOME MOJIOYHOMN
KHCJIOThl B 3HAYUTEIBHBIX KOJUYECTBAX OOPa3ylOT MPOMYKThI OPOXKEHHUS — YKCYCHYIO M IPONHUOHOBBIC
KHCJIOTBI, TUACTHII, STHIIYKCYCHBIN 3up U T. 1. BRIpaKCHHOCTh BKyCa U 3amaxa KUCIIO-CIIMBOYHOTO Macia
pPETYIHUPYIOT HWCIONB30BAaHHEM INTAMMOB OaKTepwii C 3aJaHHBIM COOTHOIIGHHWEM apoMaTo- |
KHCIIOTOOOPa3yIOIInX.

Maciao cnaMBOYHOE C BKYCOBBIMH KOMIIOHEHTAMH UMEET MMOHWXKEHHYIO KalopuitHocTh. IlpomykT
XapakTepu3yercs OoJjiee COAJaHCHPOBAHHBIM XHMHUYCCKHM COCTAaBOM M ITOBBIIICHHOH OHMOJOTHYECKOM
[IEHHOCTBIO, TI0 CPAaBHEHHIO C MacjoM CIHMBOYHBIM 0Oe3 JOOaBICHHS HEMOIOYHBIX KOMITOHEHTOB [1, 2].
[IpaBuiibHBIN BEIOOP BKYCOBBIX KOMIIOHEHTOB CITIOCOOCTBYET MONYYCHHUIO MPOIYKTA YIyUIICHHOTO KauecTBa,
YBEJIMYCHHIO €r0 CPOKOB rOAHOCTH [3, 4].

BripaboTtansr 00pa3iel Maciia KHCIO-CIUBOYHOTO C BKYCOBBIMH KOMITOHEHTaMH IO TPaJIWIIMOHHOMN
TEXHOJIOTHU C TOTIOJHUTEIHHOU OIeparueil — BHECEHUE BKYCOBBIX KOMIIOHEHTOB. [lomydensl qBa obpasma
Mmacia. O6pasenr Ne 1 — KOHTPOIBHBIN 0€3 BKYCOBBIX KOMITIOHEHTOB, 00Opaseir Ne 2 — cojeprkall HeMOJIOUHBIC
KOMIIOHEHTHI: HOAMPOBaHHYIO COJIb; OBOIIU CYIIICHbIE; 3€JI€Hb CYIIEHY0, CTIEITUH MOJIOThIe. CoCcTaB BHOCHMOM
JI0O0AaBKH TIO3BOJISIET HA3BIBATh KHCIIO-CIIMBOYHOE MAacio «3aKyCOYHOe». V3ydeHBl OpraHOJCNTHYECKHE,
(U3UKO-XUMUYECKHE U MUKPOOHOJIOTUUECKHE TIOKA3aTeIH FOTOBBIX 00pa3ioB Macia. Y CTAaHOBJICH BBICIIHN
COpPT BBIPAOOTAaHHBIX 00PAa3IOB. Maciio KHCIO-CIMBOYHOE «3aKyCOUHOE» HUMEET KHCIIO-CIUBOYHBINA BKYC,
COJIEHBIM, ¢ MPUBKYCOM U 3alaxOM BHOCHMBIX KOMIIOHEHTOB, >KEITOTO I[B€Ta C BKJIIOYEHHWEM YacCTHIL
KOMITOHEHTOB, MAacCOBYIO TOJIIO kupa 62 %, mokasarens TepMoyctoruuBocTa — 0,76. YcTaHOBIEHO, YTO
no0aBJICHUE BKYCOBOT'O KOMIIOHEHTA CIIOCOOCTBYET (hOPMUPOBAHUIO IUIOTHOH CTPYKTYPhI KHCIIO-CIIMBOYHOTO
Maclia, CTOMKOMY XpaHEHHIO €ro XHUPOBOW (pakiud, PaBHOMEPHOMY pachpelelieHHI0 IDIa3Mbl Macia.
[IpoxyKT uMeeT yaydlieHHBIC T0Ka3aTelId KauecTBa.
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VIIK 615.322
AHTUKOATYJSHTHBIE CBOUCTBA YKCTPAKTOB PACTEHUM POJA FILIPENDULA
E.B. Coxonosa, T.A. Kpons, FO.M. Munsaszeesa, E.P. Huxonoposa

Bcepoccuiickuii uncmumym nekapcmeeHnvlx u apomamudeckux pacmenutl, Mockea, Poccus

PasBute B 007aCTM HYTPHUIIEBTUYCCKHUM MPOIYKTaM IUTAHWS MPHUBEIT K TOJNYKY B HM3YYCHHU
NOoMM(pCHONBHBIX COCAWHECHUI PAaCTUTEIBHOIO TNpoMcXokeHus. Pacrenus poma Filipendula (Rosaceae)
OTHOCATCS K TEpPANeBTHYECKAM PACTEHUSAM, OONAJafoIldM IIIHPOKHUM CIIEKTPOM TPUMEHEHHUS B
MPUTOTOBJIEHWH TPOAYKTOB THUTaHWA. llepedeHr HapymieHHH 300pOBBS 4eEJIOBEKa, IPH KOTOPBIX
UCTIOJB3YIOTCS 3TH PACTCHHUS, BKIIFOUACT PEUMYIIECTBEHHO BOCTIAIUTENILHBIC 3a00JICBaHuUs, B TO BEPMsI Kak
Jpyrue 00JacTH TepaneBTUICCKUX CBOMCTB M3Y4eHbI HeoCTaTouHO [1].

Lenp paboThI — M3yYEeHNE TEPAIEBTHYECKUX CBOWCTB B 0OJIACTH KOATYJISALINN KPOBU SKCTPAKTOB I[BETKOB U
JIMCTREB pacTennii pona Filipendula Ha mpuMepe 4eTBIPEX BUIOB pacTeHuit — F. stepposa (71aba3HuUK CTEITHOM),
F. palmata (nabasuuk iaHeBWIHbIN), F. ulmaria (maba3Huk BSI30MMCTHBIN), F. camtschatica (naba3HUK
KaMyatckuit). Ha ceromsimHuii AeHb AJSI UCCIICAOBAHUS KOATYJSIIUU KPOBH HCIONB3YETCS HECKOIBKO
METO/IOB, M3 KOTOPBIX AaHaIM3bl CBEPTHIBAHHS OOCCHCUMBAIOT BCECTOPOHHIOK OIEHKY (YHKIUU
KOAryJIIIMOHHOTO Kackala. B MpeicTaBiICHHOM HCCIIEIOBAaHUM TPOBOJWICS aHAIN3 aHTUKOATYJISSHTHOTO
TEHCTBHS DKCTPAKTOB JIMCTHEB U IIBETKOB pacTeHull F. stepposa, F. palmata, F. ulmaria, F. camtschatica B
TecTax akTHBUPOBAHHOTO YACTHYHOTO TpOMOOILIacTHHOBOTO BpeMerr (AUTB) 1 mpoTpoMOHHOBOTO BpEeMEHH
(ITTB) ¢ nomorsio HabopoB Gupmbl OO0 «PEHAM» mon Hazanuem Koarynorect (II-6) u JJUATEM-IT
(TIr'-2), cooTBeTcTBEeHHO. TecThl MPOBOAMINCH COTJIACHO WHCTPYKIUM MPOU3BOIUTENS, 32 HCKIIOYCHUEM
MIpEeTMHKYOAITNH TUTa3MBI ¢ dKcTpakTamu B TeueHne 30 cex. B AUTB mMeTone k uTpaTHO# 1m1a3Me 100aBIsSoT
YaCTUYHBIN TPOMOOIIIACTHHOBBIN peareHT, COCTOAIINN M3 MOBEPXHOCTHOTO aKTHBATOpa W Pa30aBICHHOTO
¢dochomunuaa. Ilocne uHKyOammu AN akTUBaUMK (AKTOpPOB KOHTAakTa M oOpa3zoBaHusi Qakrtopa [Xa
OOABJISIFOT KalbIUH, 4TOOBI BBI3BATh CBEPTHIBAHWE KPOBU Yepe3 BHYTPEHHHUU W OOIIMN MYTH KOATYJIISIUH.
Haru pesynbraThl IpoaeMOHCTPHPOBAJIH, YTO SKCTPAKTHI IIBETKOB pactenwuii pona Filipendula obimn G6omee
CWJIBHBIMH MHI'HOUTOpaMH BHYTPEHHETO MyTH KOATYJISALUHU, YeM DKCTPAKTHI U3 JINCThEB U HAaHOOJIee CHIILHOE
WHTHOUpYIOIee JIeicTBUE OBLIO MPOJCMOHCTPUPOBAHO KCTPAKTAMH IBETKOB F. camtschatica (mpu 1.25
MT/MJI HaOJIFOIaJI0Ch IIeCTHKpaTHOE yBenuuenne AUTB).

BrnuisiHME DKCTPAKTOB M3 JIMCTHEB W I[BETKOB HA BHEIIHHH IyTh KOATYISIMH OLEHUBACTCS C ITOMOIIBIO
aHajnM3a NPOTPOMOMHOBOTO BpeMEHH. B 3TOM TecTe K UIHUTpPaTHOW IUIa3Me OOOABISIOT peareHT
TPOMOOIUTACTHH, COJEPKANTUi TKaHeBOW (akTop M Kanblui. OOpa3oBaHWe BHENTHEH TEHA3bl MPUBOIUT K
OricTpoMy 0Opa3zoBaHui0 (prOpHHA IO BHEUTHEMY M 00IIEMy IMyTsAM Koaryisiuu. Tak ke kak u 11 AUTB
9KCTPAKTHI JINCTheB ObUN MeHee A dexkTuBHbIME nHTHOUTOpamMu [ITB, yemM 3KCTpakThl IIBETKOB PaCTCHHIMA
Filipendula n caMbIMH CHIILHBIMA HHTHOUTOPAMH OKa3aJUCh SKCTPAKTHI IBETKOB F. palmata.

Takum obpasom, F. stepposa, F. palmata, F. ulmaria, F. camtschatica SBISIOTCS TIEPCIIEKTUBHBIMH, C
TOYKH 3PCHUS, TMOWCKA TMPUPOJHBIX BEUICCTB PACTHUTEIBHOIO IMPOUCXOXKACHUS C aHTHUKOATYJISTHTHBIMHU
CBOMCTBaMU.

Paboma eévinonnena cocnacno I'ocyoapcmeennomy 3adanuio no meme FGUU-2022-0013.
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VIIK 63.630

OLEHKA BJIMSAHUS OHTOTI'EHETHYECKOI'O COCTOSAHUSA 1YBA YEPEIIIYATOI'O
(QUERCUS ROBUR L.) HA MOP®OT'EHE3 B KYJIBTYPY IN VITRO

A.A. Tumaxos, P.B. Cepzees, A.P. Xycaunoea, B.A. lllypeun, C.E. Cmupnosa
Iosoncckuii 2ocydapcmeennviii mexnonozuweckuii yuusepcument, Howwap-Ona, Poccus

Jy6 depemrqatelii SBISETCS OCHOBHBIM CTPYKTYpPOOOpa3ymoImUM 3JIEMEHTOM TaKHX OHMOIIEHO30B, Kak
ny6passl. JlyopaBsl Pocciu B OCHOBHOM PacIiojiararoTcsi B eBporeiickoit (3,52 MITH ra) U JaabHEBOCTOUHOM
yactsax (2,46 min ra) [1]. Onmnako, npeacraButenu poaa Quercus MOABEPIKEHBI MHOKECTBY HETATHBHBIX
¢axTopos [2]. Manas 3G (hEeKTUBHOCTE CEMEHHOTO Pa3MHOMKEHHS Ay0a deperrdaTroro Ha (OHE CHIKEHUS
001eli 1 ynensHON MPOTyKTUBHOCTH TyOpaB sBIsIETCS mpobieMoit B Mupe u Poccun B wacTHOCTH. Pemuth
Mpo0JieMy MOXKHO PUMEHEHHUEM COBPEMEHHBIX METOJIOB OMOTEXHOJIOTUU U, B YACTHOCTH, KYJIbTYPHl TKAHH
in vitro, KOTOpBIA XapaKTePH3yeTCs BHECE30HHOCTHIO IPOBEICHHS WCCIEAOBAHUM, pPEIOBEHUIH3AINEH
MOCAJI0YHOT0 MaTepraa, BRICOKOH a(dekTrBHOCTEIO [3].

Lenb paboThI — MOTYYSHHUE CTEPHIILHOM XOPOIIIO PACcTyIEH KYIbTYPHI in Vitro 3eJIeHBIX HEOIPEBECHEBIITIX
JyepeHKoB ny0a ueperrdaroro (Quercus robur L.) pa3sHbIX BO3pacTHBIX TPYIIIL.

B kauecTBe SKCITAaHTOB HWCHOJB30BAIMCH: IS IOBEHWIBHON CTaguMl — ABYXMECSYHBIC CESHIIBI; IS
MMMaTypPHOH M TCHEPATUBHON — 3€JICHBIC HEOJPEBECHEBIME MoOern ayda deperryaToro. Bee sKCIIaHThI
OYMIIIANIN OT MEXaHNYECKHX 3arPs3HEHUH TYOKOW ¢ MOFOIIIUM CPEJICTBOM M TIPOMBIBAJIM TPEXKPATHO CHadaIa
BOJIOITPOBOJIHOM, a 3aTeM JIUCTUIIIIMPOBAHHOM BoMOW. JlanmpHeiiue omepanuud MpOBOJUIUCH B YCIOBHUSX
JaMHHAp-00Kca. DKCIUTaHThI oMemanu B 3 % pacTBop crepuiusyroinero cpeactea Jlnzopopmuu-3000. B
3aBHCHMOCTHU OT BAPUAHTA OIbITA BAPLUPOBAJT BPEMsI DKCIIO3UIIUU, PACTBOP, UCIIOIB3YEMBIH JIJIsl TPOMBIBAHHS
9KCIUIAHTOB U COCTaB muTaTeabHo# cpeapl (WPM unu MS). [Ins yaaneHus mOBpekISHHBIX CTEPUITH3YOIIAM
BEIIECTBOM TKaHEH Ha JKCIIaHTaX OOHOBIIIM Bce cpe3bl. KyInbTHBHpOBaHHME BENH B yCIOBHSIX CBETOBOM
koMmHaThl. [lojcuer 3apaxkeHHBIX, MOP(OTEHHBIX U HE MOP(OTCHHBIX 3KCILIAHTOB MPOBOJIWIIN TIOCIE OJTHOM
HEJeTN KyJIbTHBAIIHY.

DKCITaHTBI, MOJTYyYCHHBIC M3 3€JIE€HBIX YEPEHKOB Jayba depenrdaroro pa3HoOro Bo3pacra (FOBEHMIIbHAS,
UMMAaTypHasi, TeHepaTuBHasi (pasbl) JEMOHCTPHUPYIOT CXO0XYH MOP(GOTeHHOCTh IMPU BHIOPAHHOM PEKHME
crepunuzanuu — 5 mun 3 % pacteop JIuzodopmuna 3000 (ot 87,5 % 10 100 %). 3enewsie, HO yKe YACTHUHO
OJIPEBECHEBIIIME YEPEHKH B3pOCIOro Iy0a TOKa3bhIBAlOT 3HAYMTENBHYIO M0N0 3apaxenus — 55,71 %.
OnruManbHas YKCIIO3UIINS 3€JICHBIX YePEHKOB B3pocioro nyba gepenrdaroro B 3 % pactBope JImzopopmuHa
3000 HaumHaercs oT 4.5 MUH., BEPXHUH Mpeen yCTAHOBUTh HE YAaloch. [10dydYeHHbBIE pe3yabTaThl MOXKHO
WCTIONB30BaTh I pa3pabOTKH TEXHOIIOTUH Pa3MHOXKEHHS W BBIPALIMBAHHS CAKEHIEB My0a yeperrdyaToro
invitro.
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BJIMAHUE YIJEBOJOPOJOKHUCJISIOMINX BAKTEPHI IMTOYB I'. KOTAJIBIMA
HA POCTOBBIE IOKA3ATEJIM OJJTHOJOJIbHbIX PACTEHUI

A.C. Kopooéeiinuxosa, E.II. Beneowxuna, /[.M. I'onyées, E.B. I nunckan

Capamosckuil HayuOHATbLHBLIL UCCTe008AMENbLCKUL 20Cy0apcmeentblil yrusepcumem umenu H.I'. Yepuviuesckozo,
Capamos, Poccus

[locTenenHoe yBennueHNE TUTOMAAN 3aTrPSA3HEHHBIX HE(PTEPOIyKTAMH CEIThCKOXO3IHCTBEHHBIX 3€MEITb
aKTyaJIu3UPYeT 3aa4u pa3paObOTKU IKOJOTHUYESCKH OS30MaCHBIX U SKOHOMHYCSCKH 3PPEKTUBHBIX TEXHOIOTHIA
OYMCTKH He(Te3arps3HCHHBIX II0YB C WCIOJH30BAHUEM COBPEMEHHBIX OHOIPENapaTroB, YCKOPSIOIIUX
MPOIECCHl  OMOpeMequaly, Pa3JIoKEeHUs YrIeBOJOPOIOB HE(PTH, BOCCTAHOBICHHUS IUIOAOPOAMS H
IKOJIOTHUECKUX CcepBHCOB arposanamadros [1]. M3BecTHO, uyTO GakTepuM MOTYT UrpaTh BaXKHYIO pPOJb B
ocyliecTBIeHUH Tporecca ¢uropemeananuu [2]. CrnocoOHOCTH He(PTEASCTPYKTOPOB BIHMATH HAa POCT
pacTeHui yneisercs HeNOoCTaTOYHOe BHHMaHue. JlaHHas paboTa IOCBSIIEHA W3YYEHHIO BO3IEHCTBUS
YTIIEBOIOPOIOKUCIIAIONINX MHUKPOOPTAaHU3MOB Ha TIPOPACTaHWE CEMSH IPEACTABUTENEH OTHOMOIBHBIX
pacTeHuil.

Pabora mpoBoamnace Ha 0Oasze kadempsl MUKPOOHONOTHMM ¥ (Qu3uoiaoruu pacteHuii CapaTOBCKOTO
HAI[MOHAIBHOTO FCCIIEeI0BATENFCKOTO TOCYAaPCTBEHHOTO YHUBepcuTeTa nMeHu H.I'. UepHbIeBcKoro.

OOBEKTOM HCCIIEIOBAHUS SBISUTUCH YTIIEBOJOPOAOKUCIISIONINE MUKPOOPTaHU3MEI, BBIJICIICHHBIC U3 TIOYB
aHTPOTIOTCHHO HAapyIICHHBIX Tepputopuii T. Korambima XaHThI-MaHCHHCKOTO aBTOHOMHOTO OKpyra
(XMAO), TroMmeHCKOI 001aCTH — OCHOBHOI0 He()Tera3oHocHOro paiiona Poccuu [3].

st onpenenenus Bnusaus Gakrepumit Bacillus alcalophilus, B. funiculus, B. halodurans, B. niacini,
B. psychrodurans, Curtobacterium flaccumfaciens Ha pOCTOBBIC TOKa3aTelM PACTCHHI B KauyeCTBE TECT-
KYJIbTYPBI HCITOIB30BaIH Triticum aestivum L. 1753. MccaenoBanue MpOBOIMIM 110 CTAaHAAPTHON METOIUKE,
COTJIACHO KOTOPOH 3€pHOBKM NIICHUIBI 0oOpabareiBamy 1 My OakTepHaabHOW CYCIIEH3WH B Pa3lIWIHBIX
KOHIICHTpAIIUSX, 3aTeM popaluBaii Ha GuiibTpoBanbHOit Oymare nipu 28 °C B Teuenue 5 cyTok [4].

Pe3ynbTaThl MOKA3alu, 9TO CyCHeH3UH H3ydaeMbIX OakTepuii B konmenTpamusax 10°, 10° u 107 KOE/mn
OKa3bIBAJIM YTHETAIOIIee BO3/IEHCTBIE Ha POCT 3apPOABIIIEBOTO CTEOIIS MIISHHUIIBL, JITMHA KOTOPOTO B CPEeIHEM
Obula B 4 pa3a MeHbIIE 10 CPaBHEHUIO C KOHTpolieM. WHrubupytomee BiusHHE Ha MOphOMETpUIecKre
MOKa3aTeNId 3apOABILIEBOTO0 KOPHS OKa3blBadd Bce OakTepuH, 3a HCKIUeHueM B. psychrodurans.
BreipaxeHnsiii  poctctumynupytommii  ddhdekr HaOmomgancs mpu  00pabOTKEe 3epHOBOK CYCHEH3HEH
B. psychrodurans B xounentparmsax 10° u 10® KOE/Mi1, 4To BBI3BIBATIO yBEIMUYECHHE JUIMHBI 3aPOJIBIIIEBOTO
KOpPHS [T0 CPaBHEHUIO ¢ KOHTpoJieM B 1,2 pasa.

[IpoBenenHoe wuccieqOBaHNE YTICBOJOPOIOKUCISIONNX OaKTepwid, BBIACNCHHBIX M3 Mpo0 TOYB
r. KorameimMa, OTKpbIBaeT MepCcreKTHBBl UCTIONB30BaHMUA OakTepuil B. psychrodurans B xauecTBe aKTHBHBIX
JECTPYKTOPOB HE(PTENPOIYKTOB Ha 3arpsi3HEHHBIX CEJIbCKOXO03SIHCTBEHHBIX TEPPUTOPHSIX.
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BUOJIETPATAIITMOHHASI CTPATEI'YS TPUBA BEJIOW T'HUJIA TRAMETES HIRSUTA 072
B OTHOLIEHUM SHAOKPUHHBIX PA3PYIIUTEJEA — Y3OPUPOB ®TAJTEBOM KUCJIOThI

T.B. ®éooposa, A.B. Illabaes

Dedepanvuviil ucciedosamenbckull yenmp «@ynoameHmanibHvle 0cHO8bl buomexronroeuu» PAH, Mockea, Poccus

D¢upsr (ramesoii kucmotel (DMK, ¢ramarsl) — 3T0 CAOXKHBIE dPUPH (TATEBON KHCIOTHI, MIHPOKO
HCIIOJIb3YEMBIC IJId IIPOMU3BOACTBA MC6CJII/I, OICKIbI, KOCMCTUKH, ACTCKUX HUIPYLICK, IMUIICBBIX z[06a1301<,
YIAKOBKHU JUISI MUAIIEBBIX MPOAYKTOB, a Takke (apMaleBTUYECKUX IMpPEenapaToB, MEIUIIUHCKUX MPHUOOPOB
uT. 1. [1]. W3-3a Takoro mMpoKOro MPUMEHEHHs, a TAK)KE€ CPABHUTEIBHOTO MPOCTOTO BBICBOOOXKICHHUS
B OKPYXAIOIIYIO Cpey, (TajaThl SBIAIOTCA OJHUMH M3 HauboJiee pPacHpOCTPAHCHHBIX KCEHOOMOTHKOB,
C KOTOPBIMH JIFOAW KOHTAaKTHUPYIOT ekeaneBHO [2]. [lomagas B OpraHM3M YelOBEKa Pa3lUYHBIMHU MYTIMH,
B OCHOBHOM 4epe3 ITOTpedIeH e TTUIIH, BOBI, BBIXaHHE YaCTHI] MUKPOILIACTHKA, TajJaThl MOTYT OKa3bIBaTh
HETaTUBHOC BJIMAHUEC Ha 3JO0POBLE YCJIOBCKa paspymasi ropMOHBI TEM CaMbIM HETaTHBHO BJIMAA Ha BCIHO
SHIOKPUHHYIO cucTeMy denoBeka [3, 4]. Tlpu sToM GasUaHOMHUIIETBI OEIOW THHIM HM3BECTHBI Kak
3¢ PeKTUBHBIC OMOAECCTPYKTOPHI PA3TUUHBIX KCEHOOUOTHKOB [5, 6]. YUHUTHIBas BBIICU3IOKECHHOE, H3YUCHUE
CITOCOOHOCTH 0a3MIMOMHUIICTOB O€JION THWIM pasjarath (Tanarhl, a TAKXKE BBIIBICHHE MEXaHH3MOB
JMECTPYKINH (PTAJIaTOB, SIBISETCS KpaitHe aKTyalbHOH 3aqadei.

MarepHaJibl H METOABI

Mramm Gasumuomuriera Trametes hirsuta LE-BIN 072 Osin momyueH u3 Kosutekuuu KynbTyp
borannueckoro unctutyta uM. B.JI. Komaposa (Cankt-IletepOypr, Poccusi). B pabote ObutH HCTIONIB30BaHbBI
cnenyomue peaktuBbl: quoyTuadranar (JIbd), 6yrunbensundranar (BbP), nustuarekcundranar (IO D)
u qunso0ytundranar (Jub®) ¢upmer “Sigma-Aldrich” (CIIA). [lpyrue marepuaibl H pacTBOPHTEIN
kBauukamuu “x.4.” v “u.1.a.” ObUIN TPUOOPETEHB! Y POCCUHCKUX MPOU3BOAUTEICH.

KyabTuBupoBanue rpuoHoii KyabTypsl T. hirsuta. {1 momydeHHs HWHOKYJIATa TPHOHYIO KYIbTYpY
KyJIBTHBMPOBaIK Ha Tiaroko3o-nenrronroit (I'TI) cpeme cnemyromero cocrasa (r/1): mento — 3.0; rimroko3a —
10; KH; PO4 - 0.6; Ko HPO4x3H; O — 0.4; MgSO4x7H; O — 0.5; CaCl>—0.5; MnSO4x5H; O — 0.05; ZnSO4 —
0.001; FeSO4 — 0.0005, npu 25 °C B Teuenuu 10—14 cyTok B CTallMOHAPHBIX YCIOBHUSAX.

JLtst m3ydeHus: 0MoIecTPYKITMOHHON CIIOCOOHOCTH Iprba B OTHOIICHUH Pa3IMYHBIX COCTUHEHUN (PramaToB
WHOKYJIST U3MENbYalld, CTEPUILHO BHOCWIIM B KOJIOBI JUIS KyJIBTUBUPOBaHUsA B 00beMe 10 % u mpoBoauiu
KUIKO(a3HOe KyJIbTUBUPOBaHUE TIIyOMHHBIM criocodoMm Ha 'l cpene npu mepemMemmBaHUN cO CKOPOCTBIO
180 06./Mun m 27 °C. Ilo OKOHYaHMH KyJIbTHBHPOBAHHS TPHOHBIC IE/UICTHl OTACISIN (HIBTPOBAHUEM
u ipoMbIBaiy 0.02 %-HBIM CTEpHIIBHBIM BOAHBIM pacTtBopoM TBuH 80, mocie yero 10 1. rpubHOI Gmomacchl
CTEpWIBHO TICPEHOCWIHM B KOHWUYecKkHe KoyObl Ha 250 M co 100 M1 KuMIKOH MHHEpaTbHOW CpeIlbI
cneayrorero cocrasa (r/i): KHz PO4— 0.6; Ko HPO4 — 0.4; MgSO4x7H2 O — 0.5; CaClz — 0.05; MnSO4 — 0.05;
ZnS04 — 0.001; FeSO4 — 0.0005; NaNO3 — 3.0; rmroko3a — 10.0; Teun 80 — 0.2. Ilepen BHECeHHEM TPHOHOM
Oonomaccel B KoJObl 700aBmsuin pactBopbl DDK B koHneHTpanuu 1.0 r./1, WHKyOMpOBadM Ha pOTOPHOMN
kavanke nipu 100 00./mMuH u 25 °C B Teuenue 10 mueid. [[nst mpoBeneHHsT SKCIEPUMEHTOB MO M3YYCHUIO
OmocopOumy coefnHEHUH (hTanaToB TPUOHBIM MUIIENIEM, TIEJTIETHI ITPEIBAPUTEIHHO HHAKTHUBUPOBAIH ABYMS
crniocobamu: (1) TepmocTaripoBanuem rpu temieparype 55 °C B Tedenue 24 4 u (2) HHKyOHpPOBAaHUEM TIEIIIET
B MUHEpalbHOH cpeze ¢ gobasienueM 1 % NaNs, mocie yero B KOJIOBI C HHAKTUBUPOBAHHBIM MHIICITHEM
BHOCHIH D®K u KyIbTUBUPOBAIM, KaK onucaHo Beimie. IIpoOsl kyapTypansHoi kuakoctu (KXK) orbupanu
Hal, 2, 3, 6 10 OHH KyJIBTHBHPOBAHMSA U ONPENEISIIN B HUX (DEPMEHTATHBHBIE aKTUBHOCTH (OOIIYIO
OKCHIa3HyI0 W 3CTepasHyio) u octaTrouHoe comepxanne DK ¢ ucrmons3oBaHneM razoBoil xpomarorpadun
¢ Macc-cuekrpomerpuueckoit gerekiueii (I’ X-MC).

JJ1s cpaBHHATENBHOTO M3yUYEHHSI POTEOMOB M CEKPETOMOB TpHba B IPUCYTCTBUHU PAa3TUIHBIX COSTMHEHNN
DOK npoBoanm xuaKopazHoe KyIbTHBUPOBAHKE TTyOWHHBIM CIIOCOOOM Ha MHUHEPAJIBHON Cpejie B TEUCHUE
10 nmHeét mpu mepememmBaHuU €O cKopocThio 180 00./MuH u 27 °C. Ilo OKOHYaHWUU KyJIbTHBHPOBAHUS
TpUOHON MUIENUN OTAEISUIA, M3MENbYali W 3KcTparupoBaiu Oenku. KOK KOHIEHTpUpoBaiy, OTMBIBAIH
oT coyedl muadunbTpanueil u ocaxaanu oenku. benku munenus u KX pasgensimi ¢ momMoripio AByMEpHOTO
anekrpodopesa u uaeHtudunupoBanu ¢ ucnoiabzopanueM MALDI-TOF-TOF macc-crieKTpoMeTpHYecKoro
aHanm3a.
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I'azoBass xpomarorpadus ¢ macc-cnekrpomerpuueckoii nereknmeii (I'X-MC). TI'ekcaHoBbie
skcTpakTh 06pasnos KK (1:1 06./06.) aHATH3HpOBAIM METOIOM Ta30-KHIKOCTHONH XpoMaTorpapuu B IBYX
pexHUMax: perucTpaius HOHHbIX Macc B nosiHoM criektpe (TIC, auamason mace m/z 45-400) u perucrparus
no xapakrepaomy st DPK ocHoBHOMy nony (MIC, m/z = 149 — npoTOHHpOBaHHBII (TaeBBIil AHTUAPHI).
Ananmu3 mpoBomuiu Ha razoBoM xpomatorpape GC-MS QP 2010 Ultra EI (*Shimadzu”, Snonwus),
CHa0>)KEeHHOM aBTOMAaTHYECKHM YCTPOHCTBOM BBOJA MPOOBI U KBAAPYIOJIbHBIM MAaCC-CIIEKTPOMETPUIECKAM
nerektopoM. COop [HaHHBIX ¥ 00pa0OTKYy XpOMAarorpaMM IMPOBOAWIN C MOMOIIBI0 MPOTPaMMHOTO
obecnieuenus: LabSolutions GCMSsolution (“Shimadzu”, SAnonus). Mcnons3osanu konoHky MDN-5 30 m x
250 mxm % 0.25 mxm (“Supelco”, CIITA), B kauecTBe TMOABMKHOMN (ha3bl — TeJIHii, CKOPOCTD IIOTOKA dIF0EHTa —
1 cm®/mun, nenenwe mortoka 1 @ 5. OGbem BBomMMOI mpoGbl 1 MK, TemmepaTypa Tepmocrata 120 °C,
temrepaTtypa unxekropa 200 °C. Temneparypusiii rpaguedt: 120 °C Beiaepxka 1 mun; ¢ 120 go 280 °C
co ckopocThio 10 °C/MuH, n30TepMa 3 MUH.

JByMmepHblii 3ekTpodopes. 3oamekTpodokycupoBanue OeIKOB MPoBOIMIHN B Tpaguente pH ot 3 1o 10
c ucrionib3oBanueM cuctembl s 2D anekrpodopeza PROTEAN II XI 2-D Cell (Bio-Rad, CILA).
Onexrpodope3 00pasLoB, MOIYYEHHBIX H303JCKTPOPOKYyCHpPOBAaHHEM, MPOBOAWIN B IPaJgUeHTHOM
akpuwiaamungaoM rene (7,5-25 %) B nmpucyTcTBHM Hoaenmicyinbhara Hatpus mpu 300 B. Temu okpamruBaiu
pactBopom AgNO; (Sigma, CIIA). Jlns moiaydeHust OENKOBBIX KapT HCIONB30BANIA CHCTEMY Telb-
nokymentammu Infinity1000/26MX  (Vilber Lourmat, ®panums). benkoBble KapThl aHaIW3UPOBAIN
¢ moMoInbko porpammel ImageMaster 2D Platinum v. 7 (GE Healthcare, CIIIA).

Macc-cnekTpoMeTpUUecKHuii aHaIu3 0eJIKOB MpoTeoMa H cekpeToma. [loyueHHbIe OEIKOBbIE TISITHA
JOTIOJIHUTENIFHO aHAM3UPOBAIIM € MCIojib3oBaHueM Macc-criekrpomerpa Ultraflex I (Bruker, I'epmanus)
C MAaTPUYHBIM JIa3€PHBIM HCTOYHHMKOM JecOpOnMM / MOHM3ALUH U TaHAEMHBIM BPEMSIIPOIETHBIM Macc-
ananmzatopoM (MALDI TOF/TOF MS/MS). Macc-cniekTpbl 00padaThIBaiy C MOMOIIBIO MAKeTa MPOrpaMm
FlexAnalysis 3.3 (Bruker Daltonics, ['epmanus). Mnentudukanmio O€NKOB NPOBOIMIM C IOMOUIBIO
nporpamMmMsl Mascot (www.matrixscience.com).

PesyabTarnbl

Jdunamuka oOuoaectpykuun IPK. Tlokazano,

gro TpuO T. hirsuta cmocobeH 3¢ dhekTHBHO

paspymarb Bce M3ydaeMble COeqUHEHHS U yxe k 10

CyTKaM KyJIbTUBUPOBaHUs cojaepkaHue Bcex ODK

Bapeupyer ot 0,15 % mo 11,8 % oOT ux ucxomHOM

konuentpanuu B KX (Puc. 1). CkopocTh AeCTpyKIHH

Pa3IMYHBIX COSAMHCHUN (TaIaTOB CHUKACTCS B PALY

BB® > Jlub® ~ JIDI'® > JIb®, wu B obmeM ciaydae

KOppeaupyeT C UJIMHOW aIKWJIBHOMW IeNu U ee

Pa3BETBICHHOCTHIO. Ilpu  »>TOM B mpouecce

JIECTPYKIIMH 10)% IOKa3aHO JIOCTOBEPHOE

MOBBIIICHHE OOl  OKCHIa3HOW W ACTepasHOU

aKTUBHOCTEU B KK rpuba ¢ pramaTamu

Puc. 1 Jlunamuka  OMONECTPYKIMHM  PA3THYHBIX 110 cpaBHEHHIO ¢ KOHTPOIBHOM MHHEPaIbHOI CPEIO.
2hupoB (TaneBoil KHCIOTHI KyIbTYpOH IPHOA  [Ipyyem Bbicokas (10 CPABHEHHMIO C KOHTPOIEM)
Trametes hirsuta B Tedenun  10-TM  JIHEBHOTO  5crepasHas aKTHBHOCTH OTMedeHa Ha 1-3  CyTKH

KyJIbTUBUPOBAHNA Ha MUHAMATIBHOM gy ipTHBMPOBAHKS, BTO BpeMsl Kak MaKCHMyM
muHepanbHoi cpene (Ab®-mudyrdranar, II'D-  gxeunasnoii — Ha 6 cyTku.
An (2-aTHireKcu) ¢ranar, Bb®- AHajn3 HaKOIUIEHUs TPHOHOM OMOMacChl TIOKa3all,

oytunbensungranar, Jub®-nunzobytundranar) 9TO pu IJIyGHHHOM KyJIbTHBHPOBAHHH

B npucytctBun  O®K, mpoucXomuT  CHUXKEHUE
omomaccel T. hirsuta 1Mo cpaBHEHHIO ¢ KOHTPOJBHOH cpemoit 0e3 (QramaTtoB, mpw 3TOM HauOOJIbIIEE
WHrUOMpoBaHHe pocTa rpuda ObUTI0 0TMEUeHO Ha cpefie ¢ Bbd.

OKCIEPUMEHTHI 110 H3YYCHHIO CTIOCOOHOCTH IPHOHOTO MHULIEIHS COPOUPOBATh TUAPOPOOHBIE COSAMHECHUS
OO®OK w3 KympTypalbHOW cpenbl, Moka3zanw, 4ro Ha 10 meHb WHKyOaIlli WHAKTHBUPOBAHHBIX TEIJIET
omocopoums DDK cocrasnser ot 80 10 90 % OT MX HAYANBHOTO COAEPIKAHUA B CPEIe.
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OmnpenesieHue cocraBa cekperoMoB u nporeomMoB Trametes hirsuta npum KyJbTHBHPOBaHUM
¢ pa3iimyHbiMu  Qragartamu. [ onpenesneHusT W UAGHTH(UKAIMM  BHEKJIETOYHBIX  (PepMEHTOB,
YUYaCTBYIOIIUX B IECTPYKIUH (PTamaTtos, ObLIO MPOBEICHO HUCCIICI0BaHNE OSIKOB CeKpeToMa (IK30MpoTeoma)
rpuba 7. hirsuta mnpu ero KyJIbTUBHPOBAaHMU ¢ M3ydaeMbiMu coeauHeHusiMu OD®PK.  Coucok
UACHTU(QUIPOBAHHBIX OEITKOB MIPEICTABJICH Ha PUCYHKE 2.

Puc. 2 benku, wuaeHTUGUIUPOBaHHBIE B cekperoMax Trametes hirsuta mpu BeIpalIMBaHWU Ha cpefax
C Pa3IMYHBIMH (TaTaTaMU

CpaBHHUTENBHBI aHATN3 CEKPEeTOMOB 7. Airsuta TOKa3aj, 9YTO OCHOBHBIMH OEIKaMH, CEKPETHPYEMBIMU
Ha cpefax co BceMHr (TajaTaMH, SIBIAIOTCS OEJKH JTUTHOJMTHIECKOTO KOMIUIEKca Tprubda, Takue KakK JINTHUH
nepokcuassl (LiP), maprauner; nepokcuaassl (MnP), Bepcarun nepokcumasa (VP) u nakkasa (LacA). Ipu
3TOM B 3aBHCHMOCTH OT Jo0aBiisieMoro (rajmara MeHseTcsi Kak M30()epMEHTHBI COCTaB JIUTHOMUTHYECCKUX
(epMEeHTOB, TaK W MX OTHOCHTEIbHBIE KoNM4ecTBa. Tak wm30(epMeHT JNWrHUH Mepokcuaasel LiP9
0o0HapyXHMBaeTCs KaK Ha KOHTPOJBHON cpene Oe3 mo0aBieHHS (HTalaTOB, TaK H B CpPeJaX CO BCEMH
u3yyaeMbIMH (hTalaTaMu, OJHAKO, €€ KOJWYECTBO BO3pacTaeT B cpeaax c pobasieHuem Jub®d u ADTOD.
NzodepmenT mapranenr mnepokcuaasbl MnP7 Takke oOHapyKuBaeTcsi Kak Ha KOHTPOJIBHOW cpene 0e3
nmoOaBieHns (ranaToB, TaK W Ha Cpelax CO BCEMH H3y9YaeMbIMH (TajlaTaMH, HO 3aMETHOE YBEIHMYEHHUE
KOJIMYECTBa JaHHOTO Oenka HaOmogaercs: Toinbko Ha cpere ¢ BB®. M3odepmenT mapranen nepokcuaasbl
MnP5 oOHapyKuBaeTCs Ha BCEX cpeaax 3a HCKIIOUCHHE Cpeibl ¢ fooarineHneM 21D, mpu 3ToM coaepkaHue
MAaHHOTO OeJka 3HAYMTEIHHO BO3pacTaeT Ha cpeAe c moOamnermeMm Jub®. H3odhepmueHT Mapranen
nepokcuaassl MnP2 obHapykuBaeTcs B HE3HAUUTENHHOM KOJHUYECTBE TOJBKO Ha cpene ¢ bbd. Bepcarun
nepokcuaasa VP2 oOHapyxuBaeTcs Ha Beex cpenax (3a uckioueHueM cpeabl ¢ jobdasnennem bb®D), npu stom
€¢ KOJIMYECTBO 3HAYUTEIBHO BO3pacTaeT B cpemax ¢ gobasiaeHueM Jub®d u JIDI'®. U3odepMeHT Takkasbl
LacA Taxke 0OHApY>KHBAIOTCSA B 3HAYMTENBHBIX KOIUYECTBAaX (IO CPABHEHHIO C KOHTPOJBHOM Cpemoii)
Ha BCEX Cpeax 3a UCKIIOYEHHEM cpelibl ¢ nodasnenueM J3I'OD.

Cunraercsi, 4TO BHEKJIETOYHBIE (DEPMEHTH TPUOOB WIparOT MPEOONIANAOIIYI0 pONIb B IErpajaluu
KCEHOOMOTHKOB, OIHAKO BCE OOJbIIee KOIUYECTBO HWCCIIEIOBAHWN ITOKA3bIBAET, UTO BHYTPUKIETOYHAS
(epMeHTaTHBHAsE CHCTEMa TaKKe SIBISETCS BaKHBIM BHYTPEHHHM MEXaHH3MOM JCTOKCHKAIIUH
Y IPUCIIOCOOIISIEMOCTH TPUOOB K arpeCCHBHBIM YCIOBHUSIM OKPY>KaIOIICH CpeIbl.

Jlist  mneHTH(QUWKAIMM  BHYTPHUKICTOYHBIX (GepMeHToB Tpuba T.hirsuta, npuHUMAIONUX y4acTHE
B Metabonusme coeaunennii DPK u npoaykToB ux TpanchopManuu ObUT IPOBEIEH CPAaBHUTEIBHBINA aHATN3
TpUOHBIX MPOTEOMOB. B mporeoMax B mpuCyTCTBHHM (TadaTOB OTMEUEHO IMOSIBICHHE 3HAYHTEIBHOTO
KOJIMYECTBA TaKUX OEJIKOB Kak: ameTui 3crepasa / munasa Aes (COG0657); karanasza KatE (COG0753; Kd:
1.11.1.6); NADH: ¢masun okcumopenykraza OYE32 (COG1902; K®: 1.3.1.42); Genku u3 cemeicTsa
KOPOTKOIIEMOYEUHBIX ankoromsaeruaporedas SDR (COG1028); ampmokeropenykrassi AKR (COG0656);
apunankoronpaeruaporenassl (COG0667); anpaeruaneruaporenassl AdhE (COG1012; Kd: 1.2.1.3) u ap.
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B npucyrtctBun Bb® B npoteoMe ObUTM 0OHAPYKEHBI TAK)KE YHUKATBHBIC OCITKU, TAKHE KaK, KaK HampuMep,
XHHOII MOHOOKcHTeHasa Y ZiN (COG1359). TIpeanonokuTeasHo, HHAYKIUSA JAHHOTO (hepMEHTa MOXKET OBITh
aZ[aHTPIBHOfI KJIETOYHOM peaKuI/Ieﬁ, HaHpaBHeHHOﬁ Ha MUHUMHU3AIIUI0 TOKCHUYHOCTU PA3JIMUYHBIX XMHOHOBBIX
COEMHEHHUI.

TakuM 00pa3oM, Ha OCHOBAaHMU HJCHTH(HUIIMPOBAHHBIX B CEKPETOMAaX M MPOTEOMax Oenkax, MOXKHO
3aKIIIOYUTh, 4TO (hepMmeHTaTuBHas aerpanarus DDOK OasumuanbabiM rpudom T. hirsuta ocyimecTBISIOTCS
B B¢ (baspl. [lepBas (haza BKIIOUAET MPOIECC THAPOIN3A CIIOKHOTO ddupa GTaTeBoil KUCIOTHI IPHU YUACTUN
3cTEpas, B pe3ysbTaTe uero oopasyrorcs (raneBas KUCIOTa M COOTBETCTBYIOIINE CIUPTHL. 3aTeM (raieBas
KHCJIOTa M METa0OJUTHI, 00pa3yIoIuecsl Py Pa3lioKeHUH (PTaneBoOl KUCIOTHI M CIIUPTOB, PACHICTUISIOTCS
JeKapOoKcuilazaMu / IeTHApOreHa3aMu / OKCUIa3aMy / OKCHT'€HA3aMH BO BpeMsi BTOPOH (a3bl peaKiivu.

3akiIouenmne

HepeBopaspymiatoniuii rpu6d 6eoi ranmm Trametes hirsuta cioco6en 3¢ GeKTHBHO pa3pylIaTh pa3iniHbIe
3¢upbl (PTaneBOd KUCIOTHI W MOKET OBITH HMCHOJNB30BAaH ISl YCTPAHCHUs 3arps3HCHUI ITHUX OIACHBIX
KCEHOOMOTHKOB M3 OKpY>Karomen cpeasl. [Ipu aTom OnonerpasaonHast cTpaTerys JaHHOTO rpruda BKII0YaeT
B3aMMOJIOTIOJTHSEMBIN KOMIUIEKC HE(hEepMEHTATHUBHBIX IPOIECCOB, TaKUX KakK OHWOCOpOITNS, U IMPOIECCOB,
OIOCPEIOBAHHBIX KOMOMHHPOBAHHBIM JICHCTBHEM BHEKJICTOUYHBIX U BHYTPUKICTOUYHBIX (DEPMEHTHBIX CUCTEM
(Puc. 3).

Puc. 3 bromerpagannonnas crparerust rpuba Trametes hirsuta mo otHomenuto k pasmmaabiv DPK (AES —
arnetun dctepasza / numasa; KatE — karamaza; FRE — NADH: ¢naBun okcunopenykrasza; SDR — Genku u3
ceMeicTBa KOPOTKOLEMOUCUHBIX —ajkoroispaeruaporena3; AKR - ampgoketopemykrasel; ADH -
apuiaNKorojibaeruaporenassl; LiP — nuranH nepokcuaaza; MnP — mapranen nepokcuzaasza; VP — Bepcatun
nmepokcuaasa; LacA — makkaza A)

Paboma eévinonnena npu gpunancoeoii noddepicke Poccuiickozo nayunozo gponoa
(cpanm Ne 21-14-00306).
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ONTUMMU3ALIUSA YCJIOBU CUHTE3A PEKOMBUHAHTHOM MYTAHTHOM TAQ
MOJIUMEPA3BI

I1.B. Konocoé, /1.H. Il]epbaxoe’

DI'BOY BO «Anmaiickuii 2ocyoapcmeennsiil ynusepcumem», bapnayn, Poccus
@FYH I'HI] BE «Bexmop» Pocnompebnadsopa, p.n. Konvyoso, Hoeocubupcras obracms, Poccus

bonpmioe mpakTHdeckoe 3HAaYCHHWE HMEET BHEAPEHHE B IIPAKTHKY COBPEMEHHBIX TEXHOJIOTHH
KyJbTUBHPOBAHHUS POIYIICHTOB C LEJbIO TOIyYCHUs] pEeKOMOMHAHTHBIX (pepMeHTOB. ONTUMHU3AIIHS poliecca
KyJbTUBUPOBAHMS SBISACTCS S()(CKTHBHBIM METOJOM TMOBBIINICHHS OWOCHHTETUYECKOH aKTUBHOCTH
npoayeHToB. OnTHManbHbIe YCIOBHS KyJIBTHBUPOBAHUS MOKHO MOAOOpaTh IBYMS Crioco0aMu: METO0M
IMITUPUUECKOTO MO00pa M C KCIOJIB30BAHHEM METOI0B MATEMAaTHUECKOTO IITAHMPOBAHUS IKCTiepuMeHTa [1].
[TnanupoBaHUE SKCIIEPUMEHTA C UCIIOIB30BAHUEM METO/1a MTOJITHOTO (PAKTOPHOTO IKCIIEPUMEHTA MO3BOJISIET
BapbHPOBATh OJHOBPEMEHHO HECKOJIBKO (DAaKTOPOB M MOJNTYydYaTh KOJMYECTBEHHBIC OLEHKH KaK OCHOBHBIX
dbaxTopoB, Tak ¥ 3P(PEKTOB B3aMMOICHCTBHSA MEXIy HHMH, U ITOJMydaeMble PE3yJbTaThl B 9TOM CiIydae
XapaKTepH3YIOTCsl MEHbIICH OITMOKOM, YeM TPaJUIIMOHHbBIC METOIbI OTHO(PAKTOPHOTO HccienoBanus [2-5].
Heap paboTsl — onTHMU3ALKUS YCIOBU KYIbTHBUPOBaHUs mTamma E. COli, mpoayneHTa pekoOMOMHAHTHOM
Taq monmMepassl ¢ aMHHOKUCIIOTHOM 3aMeHoi D732N MeToaoM MmotHOTO (haKTOPHOTO SKCIICPUMEHTA.
B pabote ucrnonp3oBan pekomOuHauTHbIN mtamM E. coli BL21(DE3), conepskanuii peKOMOHHAHTHYIO
IIa3MHIy ¢ TeHOM MyTaHTHo# Taq nonumepassl pET21a-D732N (puc. 1).
W3 aurtepaTypHbIX HUCTOYHUKOB [6]  m pe3ynbraToB
IpeIBapUTENBHBIX OMNBITOB YCTaHOBICHO, YTO HAa YPOBEHBb
skcripeccun OenkoB B E. coli BL21(DE3) oxa3biBatoT
BIIMSTHHE ClIeTyo1IHe (baxTopsI: TeMIieparypa
kynsTuBupoBanus (T), °C — ¢akrop Xi; KOHIEHTpaIys
uHIyKTOpa B nutarenbHoii cpeae (IPTG), MM — dakrop Xo;

CKOpocTh mepemMernuBanus — (aktop aspauuu (RPM),
00/MHH - (dakrop Xs; TIPOIOJDKATETHHOCTD
KynbruBupoBanus, (), u — daktop X C yderom

IIpeIBapUTEIbHBIX OTIBITOB COCTaBJIEHA MaTpuLa
TUTAHUPOBAHUS IPUBEACHHAS B Tabmnwmie 1.

KonuuectBo ombiToB N omnpenensuii Mo KOJIUYECTBY
dakropos k B cooTBeTcTBHY C BhIpakeHneM N = 2K =24 = 6.
[locrme peanmuzamuu TOTHOTO (DAKTOPHOTO AKCIEPUMEHTA
CTPOMIIN JINHEHHYI0 MaTeMaTHYECKYI0 MOJIENb BHA: ¥ = by

Puc.1 — TI'enernmueckas Kapra BEKTOPA, x; + by Xp + by X3 + ba X4 + b1z X1 X2 + b1z X1 X3 + bia xq X4 +
KOMPYIOILETro MYTaHTHYIO Taq  bys x2 X3+ bas X2 X4 + bag X3 X4 + b12z X1 X2 X3 + bi2g X1 X2 X4 +
nonumepasy D732N D134 X1 X3 X4 + baza X2 X3 X4 + bi234 X1 X2 X3 Xat b, TOE bj —

ko3 dumentel perpeccun. s pacduera xod¢pdUIHEHTOB
perpeccun 3TOi MaTeMaTHYECKOH MOJEIH CTPOWIM PACIIMPEHHYIO MaTpHIly IUIAHUPOBAHUS U PE3YJIbTATOB
sKcriepuMeHToB (Tabm. 2, 3).

Ta6mmma 1. Marpura rmiaHupoBaHus

Pakrop YpoBHHU
O0o3Ha4eHue BapbUPOBAHUS WuTepBan BapbrupoBa- Pacuer daxropa
Haunmenosanue HaTypajb- HUS
Hoe komoBoe | +1 0 -1
Temneparypa, T X1 X1 37 26,5 16 10,5 x1=(T - 26,5)/10,5
Wunykrop, x=(IPTG -
IPTG Xz X2 1 0,55 0,1 0,45 0355)/0’45
RPM X3 X3 250 205 160 45 x3=(RPM-205)/45
IIpoaomxkurt., t X4 X4 20 11 2 9 x4=(t-11)/9
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Tabnuma 2. Pacimpennas MaTpuiia IiiaHUPOBaHHS
X1
xo | xi | x| oxe | xe | oxs | DR MR
Ne onbiTa X1 X2 X3 X4 X2 X2 X3 X3
X2 X3 X4 X3 X4 X4 X3
X3 X4 X4 X4 X4
1 -1 | -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 1 -1
2 -1 1 1 -1 -1 ] -1 1 1 1] -1 1 1 1 -1 1
3 -1 | -1 1 1 1 1] -1 ] -1 A 1 1 1 -1 -1 1
4 -1 1 1 1 -1 -1 ] -1 1 1 1 -1 -1 -1 1 -1
5 1 -1 1 -1 -1 1 -1 | -1 1 -1 ] -1 1 -1 1 1
6 1 1 1 -1 1 1 -1 1 1] -1 1 -1 -1 -1
7 1 -1 1 1 -1 1 1 -1 -1 1 -1 -1 1 1] -1
8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 -1 -1 -1 1 1 1 1 1 1 -1 -1 -1 ] -1 1
10 -1 1 1] -1 ] 1 1 -1 -1 1 1 1 -1 1 -1
11 -1 -1 ] -1 1 1 1 -1 1 1] -1 1 1 1 1 -1
12 -1 1 -1 1 -1 1 -1 | -1 1 -1 1 -1 1 -1 1
13 1 O T I e T I ! 1 1 1 1 1 1 1] -1
14 1 1 1] -1 1 1] -1 -1 - 1 -1 -1 1 1 1
15 1 -1 ] -1 1 -1 ] -1 1 1 1] -1 1 -1 -1 1 1
16 1 1 -1 1 1 -1 1 -1 1 -1 ] -1 1 1] -1 ] -1

Jns kynetuBupoBanus kietok £. coli BL21(DE3) u cunTe3a Oenka NpUMEHSIIM KUAKYIO MUTATEIBHYIO
cpeny LB. MHmuBHIyalbHBIE KOJJOHHH KYJETHBHPOBAIH B IIciikep-uHKyOaTope B cpene LB npu 37 °C mpu
200 o6/muH n0 ontudeckoi iotHocTH 0,4 pm 600 HM. Jlamee WHIYKITUIO IMPOBOMMIIN MApAIIICIBHO MPH
16 °C u 37 °C u ¢ pazmuuabiM (0,1 MM u 1 MM) conepkanuem unayktopa UIITT npu 160 06/mun u 250
00/MuH B Teuenue 2 9 1 20 1. 3aTeM MPOU3BOAMIN OTOOP KYJIbTYPATbHOMN KUAKOCTH 00eMOM 1 MII, OTACIISITA
oumomaccy meHtpudyrupoannem mpu 5000g mpm 4 °C B reueHun 20 MHWH., ymadsUI CylepHATaHT
u pecycnenaupoBanu B 100 Mk pactBopa, conepxkaiiero 8M mouesuny, S00 MM xnopuaa Hatpus u 50 MM
muruapogochara Hatpus, ¢ pH 7,4. Unentudukaumio Taq mnoiammepasbl B OMOMacce OCYIICCTBISIIN
mocpencTBoM pazzaenerus 0enxoB B [IAAL B meHaTypHUpYOMUX YCIOBUAX C IMTOCIEAYIONUM OKPAITHBAHHEM
Kymaccu (puc. 2). O0paboTky 3nektpodoperpamm mpoBomwian B mporpamme GelAnalyzer 19.1 [7].
B mporpamMMe ecTh BO3MOXXHOCTh CTaHAAPTU3UPOBATh WHTEHCHBHOCTH OeHIOB 1o BSA, wu utorosoe
coJllepkaHue OeNKa dKCTPAIoIUpoBaIock B iepecuere Ha BSA. Pesynprate mpuBeneHs! B Tadmume 3.

Puc. 2 — Dnexrpodoperpamma o0pasiioB nocie uaykiuu: 1 — BSA 188 ur; 2 — BSA 375 ur; 3 — BSA 750 Hr;
4 — mapkep; 5 — oOpazen 6e3 HHIYKTOpa KyJabTuBUpYyeMblid ipu 37 °C; 6—9 — 00pasipl KyJIbTUBUPYEMbIEC IPU
37 °C, npu pa3iaudHON TPOAOHKUTEILHOCTH W KOHIICHTpaIuu HHaykTopa; 10 — oOpasem 0e3 MHIYKTOpa,
KynbTuBHpyeMblii mpu 16 °C; 11-14 — o6pasusl KyneTUBUpyeMBIH mpu 16 °C, mnpu  pa3auyHOM
MPOJOJDKUTENFHOCTH U KOHIEHTPALUH HHAYKTOPA.
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Tabmuma 3. Pe3ynpTars SKCIIEpUMETOB
Ne ombita T HaTypz}J[I,I:[HGHe Skl HE%?\IXCHHHX ” Conepxanue 6enka, Hr
1 16 0,1 160 2 975
2 16 1 160 2 910
3 16 0,1 160 20 2401
4 16 1 160 20 1781
5 16 0,1 250 2 1573
6 16 1 250 2 1112
7 16 0,1 250 20 1128
8 16 1 250 20 901
9 37 0,1 160 2 523
10 37 1 160 2 450
11 37 0,1 160 20 910
12 37 1 160 20 923
13 37 0,1 250 2 1080
14 37 1 250 2 922
15 37 0,1 250 20 910
16 37 1 250 20 765

Koa¢hduuueHTs! mpu He3aBUCHMBIX IEPEMEHHBIX YKa3bIBAIOT HAa CTENICHB BIUSHUS (hakTopoB (Tabuuia 4).
Tabmnuua 4. Koadduuuents! perpeccun

b1 b, bs b4 D12 D13 D14 D23 Dog | DB3a | Diog | Dioa D134 Dsa | D123
-45 | -108 | 268 | 136 | -15 | -139 | -259 | -63 | -14 | 69 15 45 -110 -26 54

Takum 00pa3oM, BBIABIEHO, YTO OOJIBIIIE BCETO HA YPOBEHb MPOAYKINH IeJIEeBOTO OelKa BIHSET CKOPOCTh
nepemMeruBanus, T. E. dakrop asparuu, npudem nossiieand RPM B nuanazone 160-250 06/MUH TOKHO
MPUBOJNUTh K YBEIMYCHUIO COJepkaHue Oenka. BTOpbIM 10 3HAYUMOCTH SIBIISIETCS TApHBIH  (hakTop
TEMIEPaTypPHl U MPOIOIDKUTEIFHOCTH, TIPH OJHOBPEMEHHOM YBETMYECHUH WM YMEHBIIEHHUH 3THX (PaKTOPOB
YPOBEHb CHHTE3a Oelka MOHMXAETCSI, U, COOTBETCTBEHHO, YTOOBI MMOBBICUTH YPOBEHHh CHHTE3a HEOOXOINMO
YBEIMYUBATh  TPOJOJDKUTEILHOCT, HApaOOTKM MPU  HU3KUX  TeMIeparypax, JM0O yMEHbBIIATh
MPOJOJDKUTENIEHOCTE  TPH  BBICOKMX  TemIeparypax. Takke 3HAa4MMBIM  (aKTOpOM  OKa3aiach
MPOIOJDKUTEIHPHOCTh  KYJbTUBUPOBAHUS: TPH YBEIWMYCHUU TPOJODKUTECIBLHOCTH, COICpKaHWE Oeika
YBEJIUYHUBACTCSI.

Jlutepatypa

1. Kaperkun b.A. ®akTopHbIN SKCIIEPUMEHT I ONITUMHU3ALUH YCIOBHI NPEABAPUTEIILHON 00pabOTKH uTaTeabHou cpenbl / b.A.
Kaperkun, T.C. Karaesa, /[.B. baypun, B.JI. I'pomesa, 1.B. [llakup, B.U. ITaundunor / dynnamentansbie ucciaenosanus. — 2014, —
Ne 11-1. - C. 13-19; URL: https://fundamental-research.ru/ru/article/view? 1d=35469 (nara obpamenus: 18.08.2023).

2. buproxor B.B. OnTuMu3zanus nepuoJudecKux IpoueccoB MUKpoOronorndeckoro cuaresa / B.B. buprokos, B.M. Kanrepe. —
M. : Hayxka, 1985. — 296 c.

3. Bajpai R.K. A mechanistic model for penicillin production / R.K. Bajpai, M. Reuss // J. Chem. Technol. And Biotechnol. — 1980.
—Vol. 30. — Pp. 332-344.

4. Ettler P. Determination of the optimal feeding regime during biosynthesis of erythromycin / P. Ettler, J. Votruba // Folia
Microbiol. — 1980. — Vol. 25. — Pp. 424-429.

5. benamr E.A. AHanu3 BIMAHUS HE3aBUCHUMBIX NAapaMETPOB Ha MPOAYKIHIO PEKOMOMHAHTHOTO XMMO3MHA JIOCS APOXIKAMU
Kluyveromyeces lactis / E.A. Benam, I1.B. Komocos, /[.B. bana6osa, C.B. benenskas, J.H. Illep6akos // B kuure: IX MexayHnapoHas
KOH(EpeHIMsT MOJOABIX YYEHBIX: BHPYCOJOTOB, OHOTEXHOJIOrOB, OMO(U3MUKOB, MOJEKYISPHBIX OHOIOTOB M OHOMH()OPMATHKOB.
C6opuuk Te3ncos. — HoBocubupcek, 2022. — C. 82-83.

6. Macnos P.JI. Ilomyuenme wmyTtaHTHBIX (opM Taq-moiamMmepasbl: BBIMYCKHAs KBadu(UKaIMOHHas paboTa OakaiaBpa
o Hanpasienuio noarorosku: 06.03.01 — buonorus / P.JI. Macnos. — Bapraym, 2022.

7. GelAnalyzer 19.1 (www.gelanalyzer.com) by Istvan Lazar Jr., PhD and Istvan Lazar Sr., PhD, CSc.

50



Axkmyanvnaa Ouomexmnono2usn

https://doi.org/10.20914/2304-4691-2023-3-51 Ne3, 2023

VIIK 640

PA3PABOTKA MUIIEJIMAJIBHO-YTOJBbHBIX KOMIIO3UTOB HA OCHOBE I'PUBA BEJION
I'HUJIN TRAMETES HIRSUTA JJIS1 AKBAPEME/IMALIUN

O.A. I'nazynosa, K.B. Mouceenxo, T.B. @edoposa

Hucmumym 6uoxumuu um. A.H. baxa, @edeparvubiii ucciedoeamenvckuil yenmp ** @ynoameHmanbHbie OCHO8bL OUOMEXHOA02UU’
Poccuiickoii akademuu nayx, Mockea, 119071, Poccus

CrouHble BOABI TEKCTHJIBHBIX MPOW3BOJACTB COAEPIKAT Pa3IMYHBIE THUMBI KpacHTeNel, KOTOpble MOTYT
HAHOCUTh 3HAYUTEILHBIN BpEJ OKpY’Karoliel cpeae. MHOTHE KpacUTENU U UX METa0OIUThI MOTYT 00JIaJaTh
MYTareHHBIM, TEPATOTCHHBIM WJIM KaHIICPOTCHHBIM JICHCTBUEM Ha )KHBBIC OPTaHH3MBI U, TAaKUM 00pa3oM,
MPEACTABIATh CEPbE3HYI0 YyIrpo3y MAJid BOAHBIX JKOCUCTEM. B Hacrosimiee Bpemsi B OYUCTKE CTOKOB
OT KpacuTesicii B OCHOBHOM HCIOJNB3YIOTCS (DU3NYECCKUE WM XMMUYECKHUE METOJIbI, KOTOPhIE HUMEIOT Psi
HEJOCTaTKOB, TaKHX KaK HCIIOJIb30BAHUE JOTOJIHUTEIBHBIX XUMHKATOB, HEBBICOKas 3((EKTUBHOCTD
Y BBICOKME DJKCIUTyaTallHOHHBIE PacXolbl NMPH OONBIIMX O0BEMax peMeAHallid, YTO 3a4acTylo JelaeT
WX SKOHOMHUYECKH HEBBITOTHBIMU. B TO e BpeMst OMOIOTHIeCKHe METO bl aKBapeMEeTHAIINH SBISIFOTCS OoJee
3¢ (HEKTUBHBIMH U KOJIOTHUYECKH YHCTHIMH, HE BBI3bIBAsI BTOPHYHOTO 3arpsi3HeHUs. Yarie Bcero Jjisi OYMCTKH
CTOYHBIX BOJI B OMOpEaKTOpax HCIOJL3YIOTCS OakTepuu. B To sxe Bpems rpuObl 001a/1at0T 3HAYUTEBHO 00JIee
BBICOKHM OWMOZETPaJalliOHHBIM TMOTEHIIHAIIOM OJlarofaps HAIWYHIO IIHPOKOTO CIIEKTpa CEKPETHPYEMBIX
OKUCTUTEILHBIX (hePMEHTOB, a TAKXKE M3-3a UX CIIOCOOHOCTH BBIJEPKUBATH CYPOBBIC YCIOBHS, B TOM UYHUCIIE,
KOJICOJTIOIIUECS HArpy3KW 3arps3HSIONIMX BEIISCTB, HHU3KKME 3HaueHUs pPH W HHU3KUE KOHICHTpaIlUH
MUTATENbHBIX BEIIECTB.

B nacrosme#i pabote Obuta MccimeqoBaHa BO3MOXKHOCTh TPUMEHEHHS Oa3zuauaibHOTO Tpuba Trametes
hirsuta mms merpaganuu aHTPaXWHOHOBOTO KpacHTens — pemasonia OpwiutnantoBoro cuHero R (RBBR).
C menpr0 yCTaHOBIIGHUS, KaKWe W3 OCHOBHBIX (DEPMEHTOB IUTHUHOJIUTHYECKOTO KOMIUIEKCA MPUHUMAIOT
yyactre B aerpamanmnmu RBBR, Opumm mpoBemeHBI IKCIEPUMEHTHI I10 U3YUCHHUIO TPAaHCKPUIITHOHHOTO
oreera T. hirsuta ma n00aBiaeHHE B POCTOBYIO cpedy mgaHHOro Kpacutens. Meromom RT-qPCR 6wiio
ycTaHoBieHO, uTo RBBR wuHaymupyeTr skcmpeccuro Jakka3 U MOAABIAET JKCIPECCUIO0 MEpPOKCHAa3. ITO
COTJIaCOBBIBAJIOCh C YBEIMYEHHEM AKTHBHOCTU JIAKKA3 M CHIDKCHHEM IO HyJIl aKTUBHOCTU IEPOKCUIA3
B KyJbTypajbHOH XKHUIKOCTH B TeUeHHE CyTOK mocie nodasnenns RBBR B cpeny.

JJis TOro, 4TOOBI COBMECTUTH MPEUMYIIIECTBA MCIIOIB30BaHUS MPOIIECCOB (PEPMEHTATUBHOTO OKUCIICHUS
MpH  TMOMOINA TPUOHBIX (PEPMEHTOB U (GU3MUSCKONW aJcOpOIMHM KpacuTels yrieM B paboTe ObLIH
MCIIONIb30BaHbI Kak Mullenuansaeie nemietsl (MII) T. hirsuta, tak u MunenranbHO-yrodbHbIE KOMITO3UTHEIE
nemtersl (MYKII). Kpome Toro, [ist TOTMONHUTEIBHON MHAYKIIMK JIakka3 Oblau monyuersl MIT u MYKII,
BEIpAIlICHHbIE B MPUCYTCTBUM Cyib(aTa Meau. MHUNEeIHnaTbHO-yroJMbHbIE KOMITO3UTH TMONYYalld ITyTeM
KyJbTUBHpOBaHus T. hirsuta Ha riroK030MenTOHHOM cpejie, CopepKaliei akTHBUPOBAHHBIH YT0Jib, B TCUCHHE
7—-10 nHe, mocIie Yero MpoBOAUINCEH SKCIIEPUMEHTHI 10 OMOIerpasaui. B kauecTBe KOHTPOJIBHBIX 00pa3IioB
OBbLIM UCIIOJIB30BaHbI MEJUIETHI, TEPMOMHAKTHBUpOBaHHbIE pU 60° C B TeueHnue 3 cyTOK. YOBUIbL KpacHUTENs
B PEAKLMOHHOM cpefie NETEeKTUPOBANACh 110 CHIDKCHUIO KA HA 593 HM B CIIEKTPE MOTJIOIICHHUS.

CpaBHenue >PQekTUBHOCTH yaajdeHus kKpacurens npu nomomd MIT u MYKII mokasana, dro npu
KoHIeHTpanuu kpacutens 100 uM u nobasnenun 10 mr (B mepecdeTe Ha Cyxoii Bec) meswieT Ha 10 Mit cpezp
IUIS merpamanuu, yOeute Kpacutens pgocturana 30 % mmas MIT w90 % nmna MYKID mocnme 4 dacos
WHKyOWpOBaHWs, a ocie 24 gacoB yObLTb KpacuTels cocTaBisiia 6omee 95 % xax g MI1, Tak n g MYKIL.
[Ipu TecTUpOBaHHUHM MEJUIET, BHIPALICHHBIX B IPUCYTCTBUHA HOHOB MEM, 0Ka3ajaoch, uTo 3ddexruBHocTs MIT
3HAYUTEIHHO BO3pacTaeT W yObUIb Kpacutens 3a 4 yaca cocrapisuia Oonee 60 %, ogHako B ciaydae MYKII
3¢ (eKTHBHOCTH BO3pacTalia JINIIh B HE3HAYNTENBHOM CTEeTIeHH. bhIT0 YCTaHOBJICHO, YTO 3HAYUTEIHHBIIN BKIIA/T
B YOBUIb KpacHTENsl BHOCUT KakK afcopOIMs KpacHTels IeuieTaMd, Tak W OWomerpajanusi MOCPEeICTBOM
(hepMEHTOB, MPUYEM B MEPBBIA Yac MPOUCXOJUT B OCHOBHOM aJICOPOIIHS, IPOUCXOIsIIas ¢ 00JIee BRICOKON
CKOpPOCTBIO, a 3aTeM — ()epMEHTATHBHBIE TPOIIECCHI.

Paboma evinonnena npu gpunancosoii nodoepicke Poccuiickozo Hayunozo @onoa, zpanm 23—46-00018.
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TEXHOJIOTI'UA INOJYYEHUSA HOJIMMEPHBIX KOMIIO3UTOB HA OCHOBE BUOT'EHHBIX
CEPEBPSHBIX HAHOYACTHUILL

M.A. Kynpawuna, E.I'. Ilonomapesa, E.Il. Bemuunxkuna, A.C. Yepnosa

Huemumym ouoxumuu u pusuonoeuu pacmenuii u muxpoopearuzmos, ULl «Capamosckuii nayunwiii yenmp PAH» (MEQPM PAH),
2. Capamos, Poccus

Exeromno B Mupe mpousBoautcs okono 10 ThIcSY TOHH KpacuTelnel, HalIeQIINX CBOE TPUMEHEHHE
B TEKCTHIILHOMW, KOCMETHUYECKOW, monurpadudeckor, (apMalneBTHYeCKONH W MUIIEBOW MPOMBIIIJICHHOCTH.
Opnrako Oomee 20 % ot o0miero dYuciia CHHTE3UPOBAHHBIX KpPACHUTENIEH TMOMAgal0T B CTOYHBIE BOJIBI
B Hem3MeHeHHOM Bujae. OO0jamas TOKCHYECKHUMH, KaHIEPOTEHHBIMH M MYTareHHBIMA CBOWCTBAMH, OHHU
OKa3bIBAIOT OTPHUIIATEIHHOE BO3JEICTBHE HE TOJBKO HA THAPOOHOHTHI, HO M YIPOXKaOT 30POBBIO YEJIOBEKa.
Kak noka3siBaeT MUpOBas MIPAKTHKA, K COXKAICHUIO, OOBIYHBIC METOJIbI 00Pa0OTKU MPOMBINUICHHBIX CTOKOB,
BKIIIOYAIOIIHNE COPOLIMIO, XUMHUYECKYIO (MIOKYIISALNI0, QUIBTPALMIO HIIH KOAryIaiui, Mano3(GdekTiBHb! [1].
OpnHOolt W3 TepenoBBIX W OYPHO pAa3BHBAIOIMIMXCS TEXHOJOTMHA OYHUCTKH CTOYHBIX BOJ| SIBIISIETCS HAHO-
ouopemenunanus [2]. HaHoyacTHIlbl METAIIOB B CHJIY CBOMX YHHKAIbHBIX JICKTPOHHO-ONTHYECKUX CBOMCTB,
OOJIBIION TUIOMAAX TOBEPXHOCTH, YCTOWYMBOCTH K AM(PQPY3uM, HAILIM NPUMEHEHHE B COPOIHH,
JEKOJIOpU3aIiK U (POTOKATATH3Ee TPYAHO JAErpamupyeMbix kpacuteneit [3]. OU3MKO-XUMHUSCKHE METOIBI
MOJyYeHUS] HAHOYACTHUI[ CBS3aHbI OOBIYHO C OOJBIIMMHU DHEPro3aTparaMd, BBICOKUMHU TeMIIEpaTypaMu
Y IaBlICHWEM, TOKCHYHBIMH  OTXOJaMH, U HCIIOJIb30BaHHEM  TIOBEPXHOCTHO-aKTUBHEIX  BEIIECTB
IUTS cTabunm3anu.  ANBTEpHATHBOW  TPAAWIMOHHBIX ~ METOAOB  TONYYEeHHS  (YHKIHOHAIBHBIX
HAaHOMAaTEpHaJIOB SIBISETCS AKTHBHO WCCIEAYEMBI OMOTEXHOIOTHYECKHI CIOCco0, dYalie WMEHYEMBIH
«3eJICHBIM CHHTE30M» [4].

Hens padoTbl — cHHTE3 OWMOTEHHBIX CEPEOPSHBIX HAHOYACTHUI[ C MMOMOIIBID KYJBTYpPhl HEMAaTOTeHHOU
Oaktepun Azospirillum brasilense u 0TpabOTKa TEXHOJIOTHH TIOJNYYCHHS MOJMMEPHBIX KOMIIO3UTOB
Ha MX OCHOBE.

OpHMM W3 MHUHYCOB B HCIIOJIb30BaHUM HAaHOYACTHUI[ B BOJHBIX PAcTBOPAX, SBISIETCS WX HECTAOMIBHOCTH
Y TCHACHIMS K arperupoBanuio. OgHako OWOTCHHBIE HAHOYACTHUIIBI, IMOJYYCHHBIC B BOJHBIX PAaCTBOpPAX
COOTBETCTBYIOIIUX COJICH B IPUCYTCTBUU PA3TUIHBIX TUTIOB MUKPOOPTaHU3MOB, XapaKTEPU3YIOTCSI HATUIHUEM
Ha MX TIOBEPXHOCTHU OEKOBBIX MOJIEKYJI. B qanHO# paboTe HaMu ObLTH 10 100paHbl PEKUMBI OHOJIOTUYECKOTO
CHHTE32a HAHOYACTHIl cepedpa C WCIONBb30BaHWEM BETETATHBHBIX KIETOK W OYHUIIEHHBIX IPENapaToB
BHEKJICTOUYHBIX (heHoNokcHumas Azospirillum brasilense, a Takxke KyJabTypalnbHOH XUIKOCTH. B paboTre ObLI
rcmosb3oBad mrtamMM A. brasilense SR80 w3 xomneknun pusocdepHbIXx MukpoopranuzmMoB UB®PM PAH,
obnaaroniii  BHICOKOH (DEHOJIOKCUIA3HO# aKTUBHOCTHIO [5]. BakTepuu KyJIbTHBHPOBANIM HA KHIKON
MaJlaTHO-coJIeBOi cpene, pH — 6,8, mOCeBHBIM MaTepuanoM ciayxuia 12-gacoBas KyJibTypa, BBIpalleHHAS
Ha CpEJIe TOTrO KE COCTaBa. B AKCIIEPHMEHTE WCIOJIB30BATM 36-4acOBYIO KyIbTypy Oakrtepuil. Kierku
ocakIaau MeHTpUyTrupoBaHueM B TeueHne 15 muH npu 7000 g, pecycneHAUpOBaIH B (DH3HOIOTHUSCKOM
pactBope. KieTkm ¥ cynmepHaTaHT HCIIONB30BaM B PEeakIusIX OWOCHHTE3a HAHOYACTHIl. BHEKIeTO4HHII
(epmeHT, obmamarommii PeHONTOKCHAa3HOW aKTHBHOCTHIO, TIONYYalld U3 CYIIepHATAaHTa B HECKOIBKO CTaIHA.
[epBast cragus BKIIOYaida IpoOHOE OCakIeHHE OEIKOB KyJIbTYpallbHON >KUAKOCTH CyIb(HaToM aMMOHHS
B quamnazoHe 0-85 %. Bropas cragus — cenektuBHyI0 copOIuio nmpumeceli Ha rene CaF,. Jlanee npoBoaunu
TeNIBITPOHUKAIONIYI0 XpoMmaTorpaduio Ha koioHke ¢ Sephadex G-75, MOHOOOMEHHYIO Xpomarorpaduro
Ha HocuTene Toyopearl DEAE-650M. ®@pakiuu, obnanatoniyie (HEHONOKCHIA3HON aKTHBHOCTHIO,
JTUAITN30BAJIH ITPOTUB BOJIBI M MICTIONB30BAJN B SKCIIEPHIMEHTE.

bruocuHTe3 HaHOUACTHI! TPOWMCXOAWI TpH HWHKyOarmu BogHOro pacTBopa AgNOz BapbHPYIOLINX
koHnenrpanui or 0.1 MM 10 50 MM c BOAHBIMH PAcTBOPaMH OYHMIIEHHBIX ()EPMEHTOB, KYJBTYpPalbHOM
JKUJIKOCTH HITU OaKTepUATBHBIX KJIETOK NIPYU KOMHATHOM TeMrepaType B TeueHue 24 4 u 48 u. [lyis usmepeHus
CICKTPOB TMOTJIOIICHUS UCMOJb30BaIK crnekrpodoromerp Specord 250. Onenky pasmepa, (HOpMBI
Y OTHOCHUTEIFHOTO  KOINMYECTBA  AJIEKTPOHHO-TUIOTHBIX ~ HAHOOOpPa30BaHWA  MPOBOJWINM  C IMTOMOIIBIO
TPAaHCMHUCCHOHHBIX 3JIEKTPOHHO—MUKPOCKOTIMUECKUX H300pakeHuit (TOM), moIydeHHBIX Ha JICKTPOHHOM
mukpockorie Libra 120. J[lng usMepeHus a3eTa-moOTCHIMANA, CPEIHEr0 pa3Mepa U pachpeieiicHHs
CHUHTE3MPOBAHHBIX YaCTHI] [T0 pa3Mepy UCIOIb30BaIu npubop Zetasizer Nano ZS. [Tony4yeHHbIC HAHOYACTHIIBI
00ajaJii BBICOKMMU TIOKA3aTeIsIMA KOJUIOMTHOW CTaOWJIBHOCTH W OTHOCUTEIBHOH MOHOJUCIICPCHOCTH.
®opma HaHOYacTHI] OblIa cheprueckas u Kyondeckas, pasmepsl BapbupoBaiu ot 10 mo 50 am (Puc. 1).
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Puc. 1 TOM-u3o0paxeHusi MOMYYEHHBIX  HaHOYacTHl  cepebpa. Puc. 2 BHemnuii Buza
Macmtabnas nunelika cootBeTcTByeT 100 HM Ca-anpruHaTHBIX MIAPUKOB

HecMoTpst Ha CpaBHHUTENFHO HU3KHE 3HAUEHMs a3eTa-moTeHmanoB (-10+£5 MB), monydeHHbIe KOJITOHM/IBI
COXPAaHSIH KOJUIOUIHYIO CTA0MILHOCTE Npu XpaHeHuu nipu +4 °C 6onee 10 nHelt 63 NpU3HAKOB arperaiuu
i GIOKYISIIUKA JacTHIl. BeposiTHee Bcero, ompeieNieHHyI0 POJb B CTAOMIIM3AIAN CHITPAJIO MIPHCYTCTBHE
0C/IKOB B MHKYOAIlMOHHOW CMecU. belku CcTaOMIM3UPYIOT HAaHOYACTHIIBI U MO3BOJISIIOT MM KOBAJICHTHO
MPUCOCANHATLCS K aKTUBHBIM T'pyIIaM IOJIMMEPHBIX HOcuTenel. Ha cienyromeii ctamquu ObUIA MOJTyYEHBI
MOJIUMEPHBIE KOMIIO3HUTHI C BKIIOYEHHEM B CTPYKTYPY HAHOYACTHI[ cepeOpa. B kauecTBe mHOIMMEpPHOTrO
HOCHUTENsT HamMH ObUI BBIOpaH ambpruHar. ANBIHHAT — 3TO HamOOJNee YacTo WCIOIb3yeMas MaTpulla
JUTSL MHKATICYJISIIUN, TOCKOJIbKY OH 00JIaJiaeT BBICOKON MEXaHWYECKOH, OWOJIOTUYECKON U XUMHUYECKOH
CTaOMIIBPHOCTBIO, UMEET IUTENBHBI CPOK XpaHEHUS W HU3KYI cebecTomMocTh. C MpUMEHEHHEeM MeToja
«MSTKOWY» MMMOOWIH3au ObUTH ToNMydeHbl Ca-albrUHATHBIE MAPHUKH C BKIFOYEHHBIMH B UX CTPYKTYPY
HaHOYacTULIAMU. J[JIsI MOJTydeHusT IIAPUKOB 5 MII CYCIIEH3MM HaHO4acTHIl B (hocaTHO-coneBoM Oydepe
cmemmBanu ¢ 50 mu crepunbHOrO pactBopa 2.5 % anpruHara Harpus. [lanee moiydeHHBIH pPacTBOP
nmobapis K pactBopy 0.2 M CaCl; mo xamism ¢ pacctosHus 20 M OT TOBEPXHOCTH pasnena (a3 depes
CTepIIIBHBIN mmpuil. [loxydyeHHbIe IIapUKH TBAXKIBI OTMBIBAIN B cBexeM pactBope 0.2 M CaCly, u xpanunu
npu 4 °C. JluamMeTp albIMHATHBIX MIAPUKOB BapbupoBai B mpesaenax 2—3 MM (Puc. 2). CteneHs cheprudaHOCTH
MOJTyYEHHBIX aJTbTMHATHBIX KOMITO3UTOB KPUTHUYECKH 3aBUCHUT OT KOHIEHTPAIIUN aJbIMHATA W PACCTOSHHS
OT MTOBEPXHOCTH pa3zzaena ¢as.

[MonyueHubIe KOMIIO3HTHI Ha MaTpHUIax Ca-ayipruHara C BKJIFOUCHHBIMHU B CTPYKTYpY
OMOCHMHTE3MpPOBAaHHBIMI HAHOYACTHIIAMH cepeOpa IUTaHUPYeTCsl HWCHOJIh30BAaTh IS AEKOJIOPHU3AIHH
CHHTETUYECKNX KPACHUTENIeH B BOJHBIX PACTBOPAX.

Hccneoosanue gvinonneno 3a cuem zpanma Poccuiickozo nayunozo ¢ponoa Ne 23-24-00570.
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VBaxkaeMmble KOJIIETH!
Hoporue npy3bs!

Msi BelpaxkaeM OOJIBIIYIO W UCKPEHHIOW OJIaroJapHOCTh BCEeM ydacTHHKaM XI MEeXTyHapoHOU
HAyYHO-TIPAaKTHYeCKOW KOH(pepeHInHn «bHOTEXHONOTHS: HayKa W MPaKTUKa» 3a Balll TPYIl B ONpeAeTICHUH
OCHOBHBIX IpO0JeM B 00JJaCTH OMOTEXHOJIOTMH ¥ BBIABICHHHM TCHICHIIMH pa3BUTHSA B JaHHOW oOjacTw,
32 00MEH JOCTH)KCHUSMHU OMOTEXHOJIOTHU U 00CYKJICHHE IMyTeH ONTUMH3AIMK 00pa30BaTeIbHOTO Mpolecca
CTYJIEHTOB-OMOTEXHOJIOTOB. JKemaeM BaM TBOPUYECKHUX YCIIEXOB, OOJIBITUX HAYYHBIX JTOCTIKEHUH U odes!

Jlo HOBEIX BcTped!

C yBakeHHEM, OPTKOMHTET.

Opzanusamopur:
®denepaiabHOE FOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTENBHOE YUPEIKACHUE BBICIIIETO 0Opa30BaHUs
«BopoHexckuii rocy1apCTBEHHBIN YHUBEPCUTET HHKEHEPHBIX TEXHOJIOTHID,
Hayuno-o6pa3oBarenbHbiii eHTp «HanobroTexy,
000 «Bera-2ko»,
00O «buoakTyanb
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PEJIAKIITMOHHBIN COBET

KypHana «AKmyanvHasa OuomexHoa02usny

[Ipurnamiaer k myOJMKAlMU CTYACHTOB, ACMHUPAHTOB W HAYYHBIX

pa6OTHHKOB 1o CJIICAYHOIIUM TCMATHUKAM:

" AxmyanbHble 60NPOCHL COBPEMEHHOL ODUOMEXHONIOUL

" Buoumndicenepus u buouHgpopmamuxa

" DKonoeust u pecypcocoepedicerue

" Buosnepeemuxa, nuwesast OUOMeEXHOI02US, OUOXUMUS, DUOLEOMEXHONI02US
" CenbCKoX03UCMBEeHHAs. U IeCHAS OUOMEXHON02USL

»  buogpapmayesmura u buomeouyuHa
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TpeooBaHusi K 0)OPMJIEHUIO CTATEH

1. Matepuais! IpeCTaBISIOTCS B IBYX BUIaX: Ha JIEKTPOHHOM HOCHTENIE U pacliedaTaHHbIE Ha OJJHOH CTOpOHe JHcTa Gernoit Oymarn
¢dopmara A4 (1 sK3.) Ha nazepHoM mnpuHTepe. OHHM IODKHBI OBITH HaOpaHbl B pemakrope MSWord Bepcus He Hmke 6.0
(Office ne Bbime 2007) 1 HaneyaTaHbl Y€PE3 OJAMHAPHBIA HHTEPBAJ B JIBE KOJOHKH IIPU(PTOM:
*ocHOoBHOM TekcT —TimesNewRomanCyr 11 ¢ monsmu: eBoe 22 MM, nipaBoe 18 MM, BepxHee U HHXKHee 25 MM;
* KOJIOHTHUTYJIBI OT Kpasi — BEpXHUH ¥ HWOKHUAN 18 MM;
*3arojoBKH 1o neHtpy —IimesNewRomanCyr 11, >xupHsIii;
*KpacHasi CTpoka -1 cM;
*[IEPEHOC CJIOB — AaBTOMAaTHYECKUH.
Co cMelIeHHeM Ha 5 CM OT paMKH TEKCTa B Havajle CTaThbh HaOMparoTCs:
*VJIK- Times New Roman Cyr 12;
* noJpKHOCTS, cTreneHb U. O. ®. aBropoB —TimesNewRomanCyr 12;
eHa3Banue cratbu —TimesNewRomanCyr 16, sxkupHsIii, CTpoUHO# (0€3 mepeHoca);
e agHoTaiuu— Times New Roman Cyr 9;
e kiroueBsbie cioBa — TimesNewRomanCyr 9, no 10 cios;
2. O6bem mist cratbu — 3-8 ¢. CTPYKTYpHO CTaThs JOJDKHA MMETh YETKO BBIPRKCHHOE 66edeHue, B KOTOPOM CTaBHTCS 3ajada
(onmchIBaeTcs perraeMasi IpodiemMa), OCHO8HYIO Yacmb, TAE W3JATAoTCsl UCHOJIb3yeMble aBTOpaMy IIyTH PEIISHHs] IOCTaBJICHHOM
3a7auM, IPUBOATCS M 00CYXKAAIOTCS PE3YJIbTAThl, U 3aKIioueHue, B CKaTol hopme noasozsiiee UTor padboTsl. [loBropeHne ogHux u
TeX )K€ JaHHBIX B CTaThe, Tabmie u rpaduke He Aomyckaercs. Pa3MepHOCTh Bcex XapaKTepHCTHK MPUBOAUTCS B cucteme CU.
3. K xaxmoif cTaThe MO 3arjaBueM aaeTcst anHoTanus (06beM 1o 600 rmevaTHBIX 3HAKOB) Ha PYCCKOM M aHTJIMHCKOM SI3BIKax depes
1 ctpoky apyr ot npyra. Hazeanue craTby, aMuiIis 1 MHULMAIBI IPUBOISATCS OT/CIIBHO HAa QHITIMHCKOM SI3BIKE.
4. HazBaHue CTaThy WIN KPATKOT'O COOOLICHHUS TOJDKHO OBITh JJAKOHWYHBIM M TOYHO OTPaXKaTh COIEPKaHUe.
5. Wmoctpanuu B popmare jpeg wiu gif:

JIOJDKHBI OBITH PACIIONIOXKEHEI IIOCTIE CCBUIKH Ha HUX B TEKCTE;

JIOJDKHBI BBITIOJIHATHCS Ha KOMITBIOTEpE ¢ 0003HaYEeHHEM BCeX HeOOXOANMBIX OyKB 1 cuMBOJIOB B cooTBercTBHM ¢ ECK/ 1
P 50-77-80. Bce OykBeHHbIe 1 1M(pPOBEIE 0003HAUCHNS, IPUBEICHHEIE Ha PUCYHKaX, MTOSCHSIOTCS B OCHOBHOM HJIM TIOJIPUCYHOYHOM
tekcte. [loapucyHnounsie moanucyu garorcs TimesNewCyr 10, Ha popMaT prCyHKa.
I'padmyeckre 0OBEKTHI (qUAarpaMMbl, rpaduku) IOJDKHBI OBITh AKTHBHBIMH (T.C. IMOMJICKATh PEIAKTUPOBAHHMIO CTAHIAPTHBIMHU
cpexncramu, Harpumep, MSExcel).
6. ®opmyiibl 1 OyKBEeHHBIE 0003HAYCHYS:
XOYKBBI JIATHHCKOTO aji(aBuTa, HCIONb3yeMbIe B HHICKCAX, HAOUPAIOT KYPCHBOM;
XOyKBBI PyCCKOTO M TPEYECKOro andaBuTa — MPsIMBIM MIPH(TOM; 3HAK BEKTOPA — MOTYKUPHBIM;
xHyMepanus GopMys B TeKCTe ckBo3Has. HymepyroTcs Tombko Te popMyIibl, Ha KOTOPBIE €CTh CCBUIKH B TEKCTE.
Dopmar popmyn (cTaHIAPTHEIA pelaKTop) :
X CTHJIb —«MaTeMaTHYECKHI»;
X pasmep cumBosia —11

Sizes (Pa3mepsl)
Full (OGbrunbIit) 11-10
Subscript/Superscript(KpynHbIinHIEKC) 7
Sub-subscript/Superscript (Menkuiinaaexc) 5
Symbol (Kpynuslii cumBoi1) 12
Subsymbol (Menkuii cumBoII) 9

7. Tabmump! (CIOBO MeYaTaeTcsl Bpa3psaaKy) MOJDKHBI OBITh C 3arOJIOBKAMH M 00S3aTENBHO pacIioNiaraTbCs MOCHe CChUIKH Ha HUX B
Tekcte. ['padpl B Tabnmumax MODKHBI MMETh KpPAaTKHE 3arojOBKH. YTIOMHHAeMble B 3arOJIOBKaX BEJIWYHHBI COIPOBOXKIAIOTCS
COOTBETCTBYIOIINMH €IMHUNAMH H3MEPEHUI.

8. Jlureparypa (cnoBo neyaraetcs: TimesNewRomanCyr 11, »KupHBIiA, TPONUCHO#) BKITIOYAET UCTOYHHKH, UCTIOJIb30BAHHBIC aBTOPOM
IIpY HAIIMCAHUU CTaThH, U JIOJDKHA cojepxarh He Oonee 10 HauMeHoBanui. CChUIKM B TEKCTE AAIOTCA B KBaApaTHBIX CKOOKax: [1],
MOMEIIAIOTCS B KOHIIE cTaThu M opopmisttores corytacio 'OCT 7.1-2003.

B skypHasie mMyOJNUKYIOTCS OPUTHHATBHBIC HAYYHBIC CTaThH TEOPETHUCCKOIO M IKCICPUMEHTAIBHOTO Xapakrepa. ABTOD
YKa3bIBaeT pyOpHKY (B COPOBOIUTEILHOM ITUCHME), B KOTOPOI OH XOTeJ ObI Pa3MECTUTh CBOIO CTAThIO:

CraTbst JODKHA OBITH TIIATEIFHO POBEPEHA U TIOAIICaHA BCEMH aBTOPAMHU.

Ha oraensHOM JIMCTE aBTOPHI YKa3bIBAIOT Ha3BaHUE CTAaThbM HA PYCCKOM M aHIIMKCKOM s3bike, DO monHOCTBIO, ajpec,
YYEHYIO CTEICHb, IOJDKHOCTh, MECTO PaOOTHI, KOHTAKTHEIN TeledoH, e-mail, a Takke 0TMEYaroT aBTopa IS IIEPEIUCKH.

K cTathe M0KHBI IPUIIAraThCsl COMPOBOUTEIBHBIC IOKYMCHTBI:

— COTNPOBOIUTEIBHOE MHCHEMO;

— BBINKCKA U3 IPOTOKOJIA 3aceAanus Kadeapsl (J1TabopaTopun) ¢ peKOMEHIAIUEH CTaThU K TICUaTH;

— TIOJIOKUTENBHAS PEIEH3Us] BEAYIIErO YYEHOrO B JaHHOW O0JAcTH WM WICHA PENAKIMOHHOW KOJUIETHH, 3aBEpPCHHAs
MOJIMKMCHIO U TICYAThIO.
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