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MN3YYEHUE METOJAOB CUHTE3A BUOJIOTTMYECKHN AKTUBHBIX BEHIECTB IIYTEM
KATAJIMTUYECKOM TPAHC®OPMAILIUU ATMPATUUYECKUX CIIMPTOB

H.B. Jlakuna, B.1O. /lonyoa, A.H. Cudopos, B.I. Mameeesa

Teepckoii cocyoapcmeennbiii mexuuueckutl ynusepcumem, Teepw, Poccus

B namm JHU XUMUYCCKas MPOMBINIJICHHOCTL ABJIACTCA HEOTHhEMJIEMOM YacThbIO HaIllel HOBCGI[HCBHOﬁ
Ku3HH. Hedrexumuyeckuid cHHTE3, TOCPEACTBOM, IPAKTUYECKH HEOTPAHHMUYCHHBIX BO3MOXKHOCTEH
npeobpazoBaHus HE(TH U e¢ MPOTYKTOB, TO3BOJISET MOJIYYATh MPOAYKTHI U PECYPCHI, CTABIIE PUBBIYHBIMH,
a HOpOﬁ 1 IIOJIHOCTBKO HE3aMCHUMBIMHU B 6BITy. Ot MAalMHOCTPOCHUA U TOIUIMB 0 JICKAPCTB U KOCMCTUKH,
BCE OJTO TOJNY4YalOT M3 HEPTeXUMHUECKMX NpPOAyKTOB. HoO maHHBI THI pecypcoB HE SBIAETCS
BO300HOBJIIEMBIM U €r0 KOJMYECTBO OTPAaHMYCHO, YTO MPUBOIUT K MpoOJieMe BO3MOXKHOTO HMCUE3HOBEHUS
JAHHOTO pecypca B OyayiieM. B CBsi3u ¢ 3TUM HaYMHAET CBOEC pPa3BUTHE HAlpaBlIcHHE OHOIHEPTeTHKH,
HaIllpaBJICHHOC Ha IMOUCK M HCIIOJIb30BAHUC AJIBTCPHATUBHBIX UCTOUYHHMKOB PECYPCOB MJISI TEXHOJIOTMYCCKUX
nponeccoB. Hampumep, wucmons3oBaHne OWOCIUPTOB Ml TIONYyYEHHS apoOMaTHYeCKUX COCIHMHEHHH,
HAIISANINX CBOE MPHMEHEHHE B (hapMalleBTUYECKOM CHHTE3€ JIGKAPCTBEHHBIX MpENapaTroB, MOCPEICTBOM
KaTaTUTHIECKON TpaHchopMalMu Ha TOPHCTBHIX Karanuzartopax ZSM-5. Takum oOpa3om, HcclienoBaHHE
ONTUMAJIbHBIX YCIIOBHS TPOBEACHHUS Mpolecca KaTaTUTHYECKOH TpaHcopMalmu Ha MOPUCTHIX
Katanuzatopax ZSM-5 sBrsieTcs akTyaabHOM MPOOJIEMOM CHHTE3a apOMATHYCCKUX COCTMHCHHIA.

OmauM 13 (aKTOPOB, BIMSIIONINX Ha KATATUTHICCKYIO TpaHC(HOPMAIIUIO OMO3TaHOIIa, SBISICTCS H3MCHEHHE
Macchl KaTalu3aTopa, HCIONb3YeMOT0 B IpoLiecce KaTaluTHIecKol Tpanchopmannu. B pabote npoBoannuce
HCCIIEIOBAHMUS, B XOJI¢ KOTOPBIX BapbUpOBaM Maccy kartaimuzaropa oT 0,1 r mo 0,8 T, ckopocTh mogauu
amudaruaeckoro cuupra 0.3 Mi/mMuH.

[TomyuenHbIe pe3yabTaTHI MPEICTABICHBI HA PUCYHKE 1.

Puc. 1 — 3aBucuMoOCTh CTENEHH apoOMaTH3aIlMH M PacHpeleNieHHs apoMaTHYECKUX COEAWHEHHUIl mpu
xoHBepcun stanona npu T=400° C ot Macchl kaTanusaropa

[lo momy4eHHBIM pe3yJbTaTaM MOXHO CHENaTh BBIBOA, YTO C YBEJIMYEHHEM MacChl KaTalu3aTopa
YBEIMYUBACTCA BpeMs KOHTAaKTa CHUpPTa C KaTanu3aTopoM. B ciexcTBue dero, mpolecc CHHTE3a
apoOMaTHYECKHUX COEIWHEHUH HMeeT NPEeUMYyIIeCTBO IO CPaBHEHUIO C TIIPOIECCaMH CHHTEe3a JAPYTUX
coequHeHnid. KonmdecTBeHHOE pacnpeneseHHE apoOMaTU4YeCKUX COCAMHEHMH MOXKET H3MEHseTcs
HOCPEICTBOM PEAKLUIl BTOPUYHOTO KPEKUHIA U JICAJIKUINPOBAHHUS.

Paboma evinonnena npu noooepicke zpanma PH® Ne 21-19-00-192.

post@actbio-vsuet.ru
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MN3YYEHUE 3ABUCUMOCTHU NOJIHOTBI 'MIPOJIN3A ABOKA3ZEMHA HUCTEMHOBBIMU
MNPOTEA3AMMU OT BPEMEHU UHKYBALIUN

B.A. Koponesa®?, FO.A. Peovko', M.I'. Xonsaexa', B.I'. Apmioxoe’

! Boponesicckuii 2ocyoapemeeniii ynusepcumem, Bopowneoic, Poccus
2 Boponeaicckuil 2ocyoapcmeennuiii ynugepcumem um. H.H. Bypdenxo, Boponeac, Poccus

[IpoTea3sl pacTUTENBHOTO MPOWCXOXKIECHUS HCIIONB3YIOTCS B Pa3iMYHBIX cdepax MPOU3BOACTBA: IS
CMATYCHHS MsCa B MHUIIEBOU MPOMBIIIUNICHHOCTH, JUISI OCBETJICHUSI HAITUTKOB B MMMBOBAPEHUU, HA UX OCHOBE
M3TrOTAaBIMBAIOT PAHO3KUBIIAIOINE MIPENapaThl A MEIUIIMHBI U BETEpUHAPUU.

Ounun (KO 3.4.22.3) noay4aroT M3 BBICYIIEHHOrO Jjarekca pacTeHuii poma Ficus. OnTuManbHBIN
muanaszon pH mis depmenta cocrasiser ot 5,0 1o 8,0, a onTuManeHas Temreparypa — ot 45 go 55 °C [1].
[Mamaun (K® 3.4.22.2) BeiensitoT u3 natekca Carica papaya. [lananH nposiBiseT nmpoTeasHylo, aMUuaa3Hylo,
3CTepasHyl, TPaHCAMHUIA3HYIO, TPAHCICTEPa3HYI0 M THOIICTEPa3HYIO BBl aKTUBHOCTUA. ONTHMAaNbHBIA
muama3oH pH i mposBieHHs KaTaTUTHYECKOW CIOCOOHOCTHM TalanHa BapbhbUpPyeT B 3aBUCHMOCTH OT
npupoasl cyocrpata B npezaenax 5,0-7,0, a nuana3oH ONTUMAaNBHBIX Temreparyp cocrasisier 50-65 °C.
Bpomenun sxctparupyor u3 credneit (KD 3.4.22.32) u uespensbix miogos (KO 3.4.22.33) Ananas comosus
n3 cemeiictBa Bromeliaceae. OnrtumanbHbBIA ypoBeHb pH aiis TpOSBIEHHS aKTUBHOCTH OpoOMeNHHa
coctapisieT 6,0—8,5 miis 6ompHCTBA cyOcTparoB mpu 50-60 °C.

XWTO3aH ABISIETCS TIEPCIICKTUBHBIM MaTepuaiioM s OMOMEIWIMHCKOM U  (apMaleBTHUECKON
MPOMBIIIUICHHOCTH. XHWTO3aHbl MOTYT OBITh WCIOJB30BaHBI TpU pa3pabOTKe CIIOCOOOB HAINpPaBJICHHOM
JIOCTaBKH JICKAPCTBEHHBIX CPEICTB, OHU KOHTPOIHUPYIOT BBICBOOOXKIEHHE, abcopOmmi0 u Ouoaare3uro
MEIULUHCKUX CyOCTaHITHIHA.

s nr060# cephl MPUMEHEHUS TPOTEOIUTUICCKUX (PEPMEHTOB BaXKHO 3HATH BPEMS MTOJIHOTO THUAPOIIU3a
cyOcTpaTa TeM WIH WHBIM SH3UMOM.

Lenp paboTsl — wH3ydeHHWE 3aBHCHMOCTH TONHOTHI THAPOIN3a a30Ka3eWHa IPOTEOMTHIESCKAMU
depmentamu (purHOM, OPOMEITHHOM M MATAHHOM) OT BPEMEHH HHKYOAIHH.

OObeKTaMu HCCICAOBAHUS SIBISUINCH (pHMIMH, manaud u OpomenuHd (Sigma-Aldrich). Hocutemamu ams
MMMOOMJIM3AINH CITY)KUITA CPEIHE- U BRICOKOMOJIEKYISpHBIA xuTo3ansl (3A0 «buomporpecc»). B kauectse
cybcTpara Juis ruaposn3a Ot BEIOpan asokazend (Sigma-Aldrich). JIis nmmoOwu3anuy GUIMHA U TallanHa
Ha matpunax cpeaue- (pH 10,0 u 9,0) u BeicokomosekysipHoro (pH 8,6 u 9,0) xuro3aHoB ucnons3oBanu 0.05
M raunuHOBBIN Oydep. s copOiuu OpoMenrHa Ha MaTpHIIaX CPeIHEe-H BRICOKOMOIIEKYIIIPHOTO XHTO3aHOB
ucnonb3oBasm 0.05 M tpuc-riumuHOBBIE 0ydeps! co 3HadeHussMu pH 9.0 u 8.5 cooTBeTcTBeHHO. MHKYOaIHs
(epMeHTOB ¢ cyOCTpaTOM MPOBOAMIACH PH ONTUMAaNbHBIX Temmeparypax (37 °C — anst ¢ununa, mpu 60 °C
— 718 manauHa B Opomenuna) B teuenue 10, 20, 30, 60, 90, 120 u 150 MunyT.

B xoze ananu3a 3Ha4YeHuit 00IIeii aKTUBHOCTH (B €MHMIIAX HA MJI pacTBopa (epMeHTa) ObLIO TOKA3aHo,
YTO MaKCUMAaJIbHOE KOJHYECTBO MPOAYKTOB THIAPOJN3a a30Ka3euHa MOKHO HaOmoaaTh yxe npu 30 MUHyTax
uHkyOanuu. [Ipu yBenuueHUN BpeMEHH HHKYOMpPOBAHHS ITOKA3aTEIM aKTUBHOCTU (UIMHA, OpOMENnHA |
MamavHa BappUPYIOT B mpenenax S5 %. [lpwdaem, mMMoOMIM3anus H3UMOB HE MPHBOJUT K YBEITUYECHHUIO
CKOPOCTH THIpOJH3a cyocTpara.

Takum oOpa3oM, ObuIO TOKa3aHo, uTo 30-mMuHyTHas uHKyOamus mius 0,5 % pacTBopa a3oka3ewHa
PaCTHTENBHBIME MIPOTEa3aMHU SIBJISETCS ONITUMAIIEHOM.

Paboma evinonnena npu noodepricke Munucmepcmea Hayku u evicutezo oopaszoeanus P® ¢ pamkax
2ocyoapcmeennozo 3aoanus BY3am e cpepe nayunoii oeamensnocmu na 2023-2025 20061, npoexm
Ne FZGU-2023-0009

Jumepamypa
1. Holyavka M., Koroleva V., Olshannikova S., Artyukhov V., Faizullin D., Zakhartchenko N., Zuev Y., Kondratyev M., Zakharova

E. Novel biotechnological formulations of cysteine proteases, immobilized on chitosan. Structure, stability and activity. International
Journal of Biological Macromolecules. 2021. T. 180. C. 161-176.
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TOKCHUKOTOJIEPAHTHBIE I'PUBbI IIPEBPAIIIAIOT BEJIbIN ®OCP®OP B ®OCPAT
A.3. Munoyéaes', 3.B. Baovinur®, E.K. Baoeesa’

! Kazanckuti Hayuonansiblil ucciedo6amensCKutl mexXHoNI02ULeckuil yHueepcumen
2 Huemumym opaanuueckoii u usuuecxou xumuu um. A.E. Ap6ysosa KazsHIL] PAH
3 Tamapcxuit HUMAXTI QUL KasHI] PAH

Benwiii hocdop P4 sBAsICTCS MPOCTHIM BEIIECTBOM, aJUIOTPOITHON MOAMQUKAIMEH 3IeMeHTHOTO (hocdopa.
OH — camas XMMHUYECKH aKTHBHAs W TEPMOJMHAMHUYECKH HecTaOmibHas Momupukanus ¢ocdopa. 13 Beex
aJJIOTPOITHBIX MOaU(HUKaIui Gochopa 00agaeT HauOOBIICH TOKCHYHOCTHIO.

Cornacho [1], eme panee 1985 roma Benuch HCCiaeqOBaHUs OHozerpamaiuu Oemoro ¢ochopa
MHUKPOOpPTaHU3MaMH B aHa3pOOHBIX ycinoBusaX. OIHAKO, aBTOPHI HCCIIEIOBAHNS B CBOCH paboTe, copepikamieit
WHTEpeCHBIE JaHHBIe TI0 Owojaerpajganuu coeAuHeHWH Qochopa pasTUIHBIX CTENeHeH OKWUCIeHUS U
OMOJIOTMYECKOMY BOCCTAaHOBJICHUIO (ocdara, NPUIUIA K 3aKJIIOUECHHIO 00 OTCYTCTBHH POCTa MUKPOOHOM
OroMacchl B mpucyTcTBHH Oenoro docdopa u TpaHcHopManu MOCIEAHETO B MEHEE TOKCUYHBIC COCTUHCHMSL.
To xe camoe 3aKiIIOYEHHE CIEIAHO UMH W B OTHOIIEHWH KpacHOTo (ocdopa. Tem He MeHee, aBTOPHI
MOCTYJIUPYIOT ~ aOHOTeHHYIO  Jerpajamuio Oemoro W KpacHoro  (Qocdopa, ¢  mocieayromiei
MUKPOOHOJIOTHYECKON PEIyKIMel TOKCUYHBIX TOJYIMPOJAYKTOB pacmajga, T.€. MPU3HAIT ydacTHe
MUKPO(]IIOPHI B TIpoIiecce AeTOKCHKAIIH.

B namux pa6orax [2, 3] BrmepBbie HCCIEIOBAHBI YKCTPEMOTOJICPAHTHBIC KYJIbTYpPhl MHKPOOPTaHU3MOB,
pacTylmmx B KyJbTYpaldbHBIX Cpefax ¢ conaepxkanuem oOenoro ¢ocdopa no 1 %. 1o npeswsimenne 11K B
cTouHbIX Bojiax B 5000 pa3! DT KylnbTypbl YHUKAJIbHBI, U UMEIOTCS TOJBKO y Hac.

BrepBrlie mpown3BeeHBI TOCEBHI MIECHEBBIX TPHOO0B U3 poaoB Aspergillus u Trichoderma B Ky mbTypanbHbIC
cpelbl, coaepkaiiue Oenbiidi Gocdhop B KayecTBE eAMHCTBEHHOTO MCTOUHUKA (ochopa. B maHHBIX cpemax
MHUKPOOPTaHU3Mbl POCIIM U HE HCHBITHIBAIU (hocopHOe ronoganue. To ecth oKucisuin Oenbiit pochop 10
¢docdata, HCOOXOIUMOTO TS KU3HEACATSIIBHOCTH! DTO MEPBBIA B MUPE IIPUMEDP BKIIOUCHHS Oeoro gocdopa
B OuochepHbIii KpYyroBOpoT 3eMeHTa (ocdhopa, U 00e3BPSIKUBAHUS €r0 KUBBIMH OpraHuzMamu. IIpudem,
mramm Aspergillus niger AM1 Obu1 BeIIENEH U3 eMKOCTH, B KOTOPOH XpaHMiICs KycKoBoO# Oenblii gpocdop B
TOJIIIE BOABI. B 3THX SKCTpeMabHBIX YCIOBHUIX TOKCHUECKOTO BO3/ICHCTBHS CITOPHI TPUOa CMOTIIH BEDKUTS.

[TokazaHa ycTOHYMBOCTh KyNbTypel AMI K NpomyKTaM HEMOJHOTO OKucieHus Ps m mMerabommsm
HEKOTOPHIX 13 HUX. [10CKOIBKY MeTaboNIHM3M CBSA3aH ¢ OKHUCICHHEM KHCJIOPOJOM, MBI MPEIoiaraeM, 4To B
HEM 3a/IeiCTBOBAHbBI ()epMEHTHI OKCHIA3EI.
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ONTUMM3AIIAA YCJIOBUHN KYJIbTUBUPOBAHUS JIJISI YBEJIUUYEHMS TPOAYKIINA
TJIMKOJUIIAIHBIX BUOIMAB BAKTEPA RHODOCOCCUS ERYTHROPOLIS X5

T.U. J/leonoesa, E.B. Akamosa

Tynvckuii eocyoapemeennvlii ynusepcumem, Tyna, Poccust
HUI] «buoXumTex», nabopamopus JuMBb, Tyna, Poccus

IToBepXHOCTHO-aKTHBHEIE BEIECTBA, NPOAYLHHUPYeMble MuKpoopranusMamu (0uolIAB) msyuaroTcs B
HEePCIIeKTUBE JOCTOWHOM anbTepHaTHBbl cuHTeTHYeCKUM [TAB (CITAB). X OCHOBHBIMH MPEHUMYIIECTBAMHU
ABJISIETCSl HU3Kasg TOKCHYHOCTB, IKOJIOrHYecKas 6€30macHOCTh U OnopasnaraeMocTb. OIHaKO MPOU3BOACTBO
0nolIAB cnepxnuBaeTcsi BBHICOKOH CTOMMOCTBIO WX TONYYEHHsS, YTO CBA3aHO C HHU3KHUM COJEpKaHHUEM B
cpene [1]. Onaum U3 perieHni JaHHOM MPOOIEMBI MOXKET BHICTYNATh MOUCK MUKPOOPTaHU3MOB-TIPOIYIICHTOB
0nollAB u yBenuueHme BbIX0/a MPOIYKIMHU 3a CUET MoA00pa YCIOBHA KYJIbTUBUPOBAHUS M HCIIOIB30BAHUS
JIEMIEBOTO CHIPhS. B CBS3W € OTUM, IENbI0 JAHHOTO WCCIIENOBaHHUA OblIa ONTUMHU3ALUS YCIOBUH
MIePUOINICCKOTO KyJNbTHBHpOBaHUs Oaktepuii Rhodococcus erythropolis X5 mis yBenwdeHwsi BBIXOzA
TITUKOJMITUAHBIX OHOCYp(paKTaHTOB.

[epuoanueckoe KynbTUBHPOBaHHUE ITaMMa X5 npoBoauiy mipu 28 °C 180 06/MUH Ha MUHEpaTIbHOH cpesie
DBanca ¢ nobasnenueM 2 % nojacoaHedHoro Macia (06/00) [2] B kauecTBe HCTOYHMKA YIIIEPOIA U SHEPTUH U
4 % uHOKyIsATa B TeueHue 6 cytok [3].

UccnenoBamu Biustaue NaNOsz, NHi NOsz, (NHs)2 SO, MoueBHHBI M APOXIKEBOTO 3KCTpaKTa Ha
MPOAYKIHIO TIIMKOJHITAIOB, KOTOphIE MOOABISUIM B MUTATEIBHYIO Cpely B OSKBUMOIIPHOM IO a30Ty
KOJIMYECTBE, 3aMEHSISI XJI0pu aMMOHMS. [loBepXHOCTHOE HATSHKEHHE OECKIIETOUHBIX CyTIEpHATAHTOB IPH BCEX
MCTOYHHUKAX a30Ta Mociie 6 CyTOK KyJIbTUBHPOBaHUS cHKanock ¢ 67 MH/M 1o 35-36 MH/M u 3HaunTensHO
HE OTIMYaioCh, 4YTO MOXET OBITh CBS3aHO C JIOCTIDKCHHEM KPUTHYECKOH  KOHIICHTpAIHH
MuIeImooopa3zoBaans. KomndecTBEHHBI aHANW3 TIUKOJIUIHIOB B KYJIBTYPaJbHOH cpefe MpOBOIWIH
CMEeKTPO(YOTOMETPHYECKUM METOAOM TMpH ydacTHH (heHosnbHO-cepHOrO pearcHTa [4]. HauOosnbrias
KoHIeHTpanus raukonunuaos (0,22 + 0,08 r./1m) ObL1a JOCTUTHYTA MPH KYJIBTHBUPOBAHUH C HUTPATOM HATPHUS
B KayeCTBE NCTOYHHKA a30Ta.

CooTHoleHHs yTaepoa K a30Ty BapbUPOBAIM B 3aBUCUMOCTH OT KOHIIEHTPAILMU HUTpaTa HATPHS B Cpelie
or 0,05 r./n mo 3,4 t/n. CoxmepkaHue HCTOYHHMKA YIiepoJa OCTaBalNOCh HeusMeHHbIM (2 % 00/00).
MakcuMallbHBIH BBIXOA MPOAYKIMHM TIIMKOJIMIKMIAOB I10 KOHIEHTpauuu caxapoB (0,65 £ 0,07 r./n) wu
MHUHHMAJILHOE TIOBEPXHOCTHOE HaTsukeHue (35 MH/M) GeCKIIETOUHBIX cynepHaTaHToB oTMedeHo mpu C/Ne 50.

B xoze paboThl ObLIM ONpeeeHbl yCIOBHs KyibTHBUpOBaHHs (2 % noaconneuHoro macia, NaNOs B
KadyecTBe UcTouHuKa a30ta, C/Ne 50), mo3BosIOIINE MOBBICUTE BBIXO MPOAYKIMH TIUKOIUIHIHBIX OHOITAB
6axrepusmu Rh. erythropolis X5.

Paboma evinonnena npu punancoeoii noooepircke Munucmepcmea HayKku u evicuiezo oopazosanus P® ¢ pamkax
2ocyoapcmeennozo 3aoanus Ne FEWG-2021-0013 (Buokamanumuyueckue niamgpopmol Ha 0CHO8e KIemoK
MUKDPOOPZAHU3ZMOG, CYOKIEMOYUHBIX CIPYKMYD U (hepMEHMO08 6 COUemaAHUU C HAHOMAMEPUATAMU).
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NPUMEHEHUE CBEPXKPUTUUYECKHWX TEXHOJIOTWH C IEJBIO TOJYYEHUS
MMPOAYKIIMHU BBICOKOU BUOJIOTTMYECKOU AKTUBHOCTHU U3 )KEHBIIEHS, APAJIUA
N AKOPLEB

A.H. Apmemves, H.B. Menvuiymuna
Poccuiickuii xumuxo-mexuonoeuyeckuil ynusepcumem um. /.M. Menoeneesa, Mockea, Poccus

H3Bieuenne OHOIOrHYE€CKH aKTHBHBIX BCIIECTB U3 PACTUTEIIBHOTO ChIPhS C COXPAHCHUEM UX LICIOCTHOCTHU
U OHMOJOTMYECKON AaKTHUBHOCTH SBJISETCS aKTyalbHOH 3amadeil. Ha maHHBIA MOMEHT ISl TOJTYYCHHS
Oouonornveckn akTUBHBIX BeniecTB (BAB) M3 pacTHTENBLHOTO CHIPhSI MCIOJIB3YIOTCS TAKHE CIOCOOBI Kak
Cylika, HM3MECJIbYCHUC, CTCPpUIIM3alnsd, OTTOHKa 3(1)I/IpHLIX Macejl ¢ BOASAHBIM IIapOM, DSKCTpPaKOUA BOI{OfI,
MacjioM, TJIMHEPUHOM WM OPraHMYECKHMMH PAcTBOPUTEISIMU M KOMOWHATOpPHBIE CIOCOOBI. DKCTpaKUHs C
MPUMEHEHUEM JOPOTOCTOSILUX OPTaHUYECKUX PACTBOPUTENEH NPUBOJUT K U3BJICUEHUIO KaK MOJSIPHBIX, TaK
W HE TOJSIPHBIX COeNWHEHWH. B pesynbrare moiydyaeMblii 3KCTPAKT HMeEeT Ooliee OOIIUPHBIA CHEKTP
KOMIIOHEHTOB B OTJIM4YME OT TpeOyemoro Habopa. Ilpu 3ToM TpeOyeTcss TOMONHUTENBHBIA 3Tal C LENbIo
pereHepanuu SKCTpareHTa. ITo NPUBOIUT K YCI0KHEHHUIO MPOIIECCa U BBEACHUIO TOMOIHUTEIbHBIX 3TANOB B
TEXHOJIOTUYECKUH Mpolecc. AKTyaIbHOM 3a/jaueil XUMHUUECKO MPOMBIIIIIEHHOCTH B pamkax Uunycrpuu 4.0
SABJIACTCA PAa3BUTUC MWHHOBAIIMOHHBIX 6HOT€XHOJIOI‘I/I‘-I€CKI/IX IpOLCCCOB, KOTOPBIC HE HCIIOJIB30BaJIUCh B 20
BeKe, HO UX BHEJPEHUE MMO3BOIISIET 00padaThIBaTh U MOMyYaTh HOBbIE KAYECTBEHHBIC MaTEPUaNbl M BEUIECTBA.
Kpome Toro, ”"HHOBalIMOHHBIE TEXHOJIOTUH JOJKHBI COOTBETCTBOBATH IPUHLIMIIAM «3€JIEHON XUMUN.

OpHOll U3 TaKUX TEXHOJIOTHH SIBIISIETCS CBEPXKpUTHYECKas IKCTpakuusa. CBepXKpUTHUECKas SKCTPAKIIUA
ABJISIETCSl PECYPCO- U SHEprocoeperaroiiei TeXHOIOTUEH, KOTOpasi II03BOJISIET 0TKA3aThCS OT JOPOTOCTOSIINX
OPTraHUYECKUX PACTBOPHUTENEH, COKPATUTh BPEMsl IPOLIECCa 32 CUET YCKOPEHHOIO MAacCONEPEeHOca, BECTU
MIPOIIECC MPH HU3KUX TeMIepaTypax. DKCTPAKTHI, OTyJaeMble C IIOMOIIBI0 CBEPXKPUTHIECKOW SKCTPAKIIHH,
007alal0T  AHTHOKCUIAHTHBIMH, AHTHCCNTHYCCKUMHU, AaHTHOAKTEPUATBHBIMH, TMPOTUBOTPUOKOBBIMH
CBOWCTBaMU B OOJIBINCH CTEMEHH, YeM 3KCTPAKTHI, TIOTYUYCHHbBIC TPAIUIIMOHHBIMU MeToaMu [1].

Ha 6a3e xadenps xumuueckoro u hapmareBruueckoro nmkuaupruaTa PXTY paspaborana ycTaHOBKA H
METOJUKA TPOBCACHHSA OSKCIICPUMCHTAJIBHBIX I/ICCJIeI[OBaHI/Iﬁ CBerKpHTquCKOﬁ OKCTpaKOuu 1EJICBBIX
KOMITOHCHTOB M3 JKCHBIICHS, apaud U skopies [2, 3]. B momydYeHHBIX KCTpaKTax cOIepiKaTcs LeIeBbIC
KOMIIOHEHTBI, TIPU 3TOM HX MAacCCOBBIM BBIXOJ| YBEIUYMJICS IO CPABHEHUIO C SKCTPAKTAMM, IOJyYECHHBIMU
TpaAUuIUOHHBIMHU MCTOJaMMH. COKpaHIeHI/Ie OTaloB MO3BOJUWIIO YMCHBIIUTH SHCPICTUYCCKUC 3aTpaThbl Ha
MIPOBEIEHHE MPOLEcca CBEPXKPUTHUECKON IKCTPAKIIMY M COXPAHUTh LIETOCTHOCTH BAB.

[IpuMeHeHne HOBBIX CBEPXKPUTHYECKUX TEXHOJIOTHH B IPOMBIIIIICHHOM Maciitade njis noinydeHus bAB
U3 PaCTUTEJIBHOTO ChIPhS SIBISIETCS KpalHE aKTyalbHOW 3aadyeil, KOTopas MO3BOJIUT, BO-IIEPBBIX, NOJYYUTh
HOBBIE COENMHEHHUS Juid (apMaleBTUKH, BO-BTOPBIX, CO3/JaTh HOBOE O0OpyJIOBaHME IJIs IIpolecca
CBEPXKPUTUUECKOU SKCTPAKLIUH.

Paboma eévinonnena 6 pamkax npozpammol pazeumus PXTY um. /I.U. Menoeneesa ' Ilpuopumem-2030".
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ASPOBHBIE METHJIOTPO®HBIE BAKTEPUHN N3 IPECHOBOJAHbBIX BUOTOIIOB
E.H. Kanapynnuna, H.B. /loponuna

QU] «[Iywunckuii HayyHbill yeHmp ouonocudeckux uccnedoganuii Poccutickou akademuu Hayx» Uncmumym éuoxumuu u
@usuonocuu muxpoopeanusmog um. I.K. Ckpsouna PAH, [Tywuno, Poccus

MeTaHOJI — ECTECTBEHHBIA META0OJUT pACTCHHH, MPOMEKYTOYHBIA IPOIYKT OKHCICHHS METaHa
METaHOTPO(haMU U JEMETIIIMPOBAHUS OPTaHUYECKUX COSAMHEHHI TeTepoTpodamMu, a TaKKe MPOU3BOIUTCS
KPYNHOTOHHAKHO W IIMPOKO MCIOJIB3YETCA B MPOMBILUIEHHOCTH. Mcmapsisicb, METaHOJ MOCTyIaeT B
atMocepy U ¢ 0cagKaMu BO3BpAIAeTCs B PA3IMYHBIC OMOTOIBI. METaHOII CIYKUT HCTOYHUKOM YTIIepoJia u
SHEPTUH I OOJIUTaTHBIX METHIIOTPO(MHBIX OaKTepuil U (paKyIbTaTHBHBIX, KOTOPBIC UCIIOIB3YIOT pa3InIHbIC
MOJIMYTJIEPOHBIE CyOcTpaThl. MeTHIoTPO(bl UIPalOT BAXKHYIO DKOJOTHYECKYI0 poiib, yTuiusupys Ci-
cyOCTpaThl W TIPEACTABISIOT OWOTEXHOJOTHMYECKUH MHTEpeC JUId Ieyied OMOCHHTE3a, OHMOKaTain3a,
Omomerpamanuyl U OHOICTCKITHH.

Lens paboThl — BEIIETICHUE YUCTHIX KYIBTYP METHIOTPOPHBIX OaKTepHil M3 MPECHBIX BOJIOEMOB H PEK
pa3IMyYHBIX peruoHOB Poccuu u onpenenenne ux GUIOreHeTHICCKOTO MOI0KCHUS.

Brigenenne mMeTunotpooB MpOBOIWIM M3 00Pa3IOB BOJIBI MPYIOB, CKBaXWH W pek. 10 miu oOpasima
BHOCHIH B 200 M1 MuHEpanibHOM cpenbl «K» ¢ 1 % MeTaHoNa B KauecTBe €IMHCTBEHHOTO UCTOYHHKA YTIIepoa
u 3Hepruu npH 28 °C. YucTele KyabTyphl BRIACIAIN U3 AMHUYHBIX KOJIOHUH ¢ arapu3oBaHHOM cpensl «K»
1% weranona. PUIOTCHETHUECKOE MOJOXKEHUE INTAMMOB ONPEACISIA H3BECTHBIMH MeTomamu [1]. U3
MIPECHOBOIHBIX OMOTOMOB Bbimeawiad 11 mrammoB (Tabmmma 1), KOTOphle OKa3aaMCh OOJHUIATHBIMH
METHIOTpO(aMHU M He POCIIH Ha 6OTaThIX cpefax (IEMTOoH, Cyclio-arap, TIIK030-KapTo(eNbHBIi arap).

Tabauma 1. A3poOHbIE METHIIOTPO(HBIC OAKTEPHH U3 PA3INIHBIX BOIOEMOB

OuoreHeTHYECKOE MOJIOKEHHE HA OCHOBAaHUU
HcTouHuK BhLIEICHUS Itamm
cexBeHHpoBaHusd reHa 16S pPHK
bomemoe ['oponckoe o3epo (r. Comb-Hne, 1Col 99.7 % Methylophilus quaylei MTT
OpenOyprekast 001acTh)
IIpecusrit Bogoem . I'yp3yd (Kpsm) LTK 100 % Methylophilus aquaticus sp.nov.
Pexka Ibesyarce (1. JIazapeBckoe) 2PPO 100 % Methylophilus flavus ShipT
Pexa ITbe3yarnce (r. JIazapeBckoe) 1P 99.3 % Methylophilus methylotrophus NCIMB 10515T
Peka Anrapa 3Ang 99.3 % Methylophilus methylotrophus NCIMB 10515T
Peka Enuceit 5En 100 % Methylovorus glucosotrophus DSM 6874T
Pexa O6b 70b 99.9 % Methylovorus glucosotrophus DSM 6874T
Bonpmoii npyx, a. Bssunm (63 . IymuHo) BPV 99.4 % Methylophilus methylotrophus NCIMB 10515T
Ipyn CHT «Oxa» (r. [lymuno) CHT-O 99.5 % Methylophilus methylotrophus NCIMB 10515T
Cysoposckuii kapbep (Tynbckast 001acTh) Suv 99.9 % Methylovorus glucosotrophus DSM 6874T
pyn (r. [ymwmHO) 3M-1 99.5 % ¢ Methylophilus quaylei MTT

ITo nanubsiM cekBeHupoBanus reda 16S pPHK mrammer 1Col, LTK, 2PPO, 1P, 3Ang, BPV, CHT-O u 3M-1
pOosBIIIN Hanbosbiiee cxoacTBo (99.3-100 %) ¢ mpencraBurensmu poaa Methylophilus. [Itammer 5En, 70b
1 SuV okasasuck Hanbosee 6uskn (99.5-100 %) ¢ mpencraButenem poaa Methylovorus glucosotrophus DSM
6874". Takum 06pa3oM, YCTAHOBJIEHO, UTO B NIPECHOBOIHBIX OHOTOMaX Poccum Hambosee pacpocTpaHEHEI
npeacraButend poaoB Methylophilus m Methylovorus. Dtm  oOauratHele METHIOTPO(BI PeaTU3yIOT
9KOHOMHUYECKH HanOoJiee BBITOAHBIN puOyno3oMoHOohochaTHblil myTh Ci-MeTaboim3Ma, XapaKTepH3yloTCs
BBICOKOH CKOPOCTBIO POCTA Ha METAHOJIE U TPEICTABIAIOT HHTEPEC IS PsAa OMOTEXHOIOTHIA.

Hccneooeanue noodeprncano cpanmom Munucmepcmea nayku u evicuiezo oopazoeanus Poccuiickoit @edepayuu ¢
pamkax DedepanbHoil HAYUHO-MEXHUUECKOU RPOZPAMMYL PA36UMUS 2eHeMUYecKux mexnoaozuii na 2019-2027
2006t (Ve 075-15-2021-1051)

Jumepamypa

1. Kaparullina EN, Agafonova NV, Trotsenko YA, Doronina NV. Methylophilus aquaticus sp. nov., a new aerobic methylotrophic
bacterium isolated from a freshwater reservoir. Microbiology 2018; 87:672—680.
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KUHETUYECKUE XAPAKTEPUCTUKN PEKOMBUHAHTHOI'O XUMO3HWHA JIOCS (ALCES
ALCES), HOJTYYEHHOI'O B PA3JIMYHbIX CUCTEMAX 5KCIHHEPCCHUHA

JI.B. Banabosa', B.IO. Yupxoea', E.A. llapnaesa’, /I.H. Il]epoaxoe’”

I Anmaticxuii 2ocydapcmeennboiii ynusepcumem, bapnayn, Poccus
2 [ocyoapcmeennbiii HAyYHbLLL Yenmp eupycono2uu u buomextonozuu «Bexkmop» Pocnompebnadsopa, p. n. Koavyoeo,
Hosocubupckas obracms, Poccus

Xumosunsl (EC 3.4.23.4) — mpencTaBUTENId CEMEWCTBA ACMapardHOBBIX MEMCHHOMOJOOHBIX MPOTEas,
CHOCOOHBIE K CIeNM(DUIHOMY THIPOJIU3Y Kalla-Ka3erHa B JKEIyAKEe MICKOIUTAIONINX B IEPHOJ PaHHETro
MOCTHATaJIbHOTO pa3BuUTUA. HarypanbHbII XUMO3MH, MpEXAE BCEro, KOPOBBETO IPOMCXOXKACHUS —
MOJIOKOCBEPTHIBAIOIINI (PePMEHT, TPAAUIIMOHHO UCIIONB3YeMBbIid B chipoaenun. Hauunas ¢ 90-x rr. XX Beka
B MIPOM3BOJICTBE CHIPOB CTAIM MPUMEHSTH FEHHO-WH)KCHEPHBIH XUMO3WH KopoBbl (BOS taurus), a mosanee
pekoMOMHaHTHBIH xuMo3uH (pXH) oxHOorop6oro BepOmona (Camelus dromedarius). s kakaoro HOBOTO
PEKOMOMHAHTHOTO ()epMEHTa Ba)KHO ONpPEACIUTh KUHETHUECKHE IMOKAa3aTeld, KOTOphle HEOOXOAMMBI IS
Oosee TIIyOOKONW OMOXMMHYECKOW XapakTepUCTHKH. Llenpio maHHOW paboThl OBLIO YCTAaHOBUTH ITapaMeETpPhI
KUHEeTHKH Muxasnuca-MeHTeH Ui peKOMOWHAHTHOTO XuMmo3uHa jocs (pXH-AlC), monyueHHOro B ABYX
cucreMax skcnpeccun — Escherichia coli u Kluyveromyces lactis.

Ilokazarenn kuHeTMkKM Muxasnuca—MeHTEH OIpeNeNsiid C TOMOIIBI0 IUIAHIIETHOTO (IyopuMeTpa-
cnekrpodoromerpa CLARIOstar («BMG LABTECH», I'epmanmust). CyOGcTpaToM CIIY»KHI CHHTETHYECKHI
nentuy cienyromero cocraBa: Dabcyl-HPHPHLSF-MAIPK  (5-FAM) KK-NH2 (Dabcyl = 4-
(dimethylaminoazo) benzene-4-carboxylic acid, 5-FAM = 5-carboxyfluorescein) («CPC Scientificy, CIIIA),
COOTBETCTBYIOIIUNA XHMO3UH-UYyBCTBUTEIBHOMY YYacTKy K-Ka3eMHa KOpOBbl. B KkauecTBe mpemnapara
CpaBHEHHS MCIIOIb30BaIM KOMMepUueckuid pXH KopoBsl (pXH-B0S) («Chr. Hanseny, [lanwus).

W3 naHHBIX npencTaBaeHHBIX B Tabnuie 1 BUOHO, YTO KHHETHYECKHE TapaMeTphl pXH JOCs, MOTYIEHHOTO
B OakTepHaIbHOM W IPOXIKEBOM IMPOIYIEHTE, OTIMYAINCH, KaK MEXAy COO0OW, Tak M OT KOHTPOIHHOTO
npenapara pXH.

Tabnuna 1 [TapameTps! kuHeTHKHM Muxasnuca—MeHTeH peKOMOMHAHTHBIX XUMO3HHOB

Ipenapar Km, MkM Keat, ¢t keat/ Km, MkM™ ¢1
pXu-Bos 2,12+0,09 252,2442.79 119,58+4,74
pXu-Alc (E. coli) 10,00+2,24 6.54+0.53 0.65+0.03
pXu-Alc (K. lactis) 4,69+027 98,69+4.55 21,110

Koncranta Muxasnuca (Km) pXH J0CS, MOTYYEHHOTO B Pa3HBIX CHCTEMAax YKCIPECCUH, CYIIECTBEHHO
ommmyanack. Tak pXH-Alc nonyuennsiit B E. coli cBs3biBaiicst ¢ cybcTpaTtom B 2 pa3a MeajieHHee, ueM pXH-
Alc u3 K. lactis. ApdunHOCT K CyOCTpaTy 3TUX (EPMEHTOB YCTymaia Mo AaHHOMY TMOKa3aTemro i pXH-
Bos B 2,1 u 4,7 paza, COOTBETCTBEHHO.

3HaueHHUE KATATMTUYCCKON KOHCTAHTBI CKOPOCTH (Kca) pXH JIOCS, TMOJYYEHHOTO B MPOKAPUOTHYECCKON
cucreMe J3Kcmpeccud, B 15,1 pasa ycTymano COOTBETCTBYIOLIEMY IOKa3aTENI0 Uil XHUMO3WHA JIOCH,
MOJIYYEHHOI'0 B 3yKapuoTHYeCcKor cucteme. Ho naHHbBIN moKa3aTeab Y pXH KOPOBBI OKa3aliCcsl CYIIECTBEHHO
BBIIIIE, 4YTO YyKa3blBaeT Ha OoJjice OBICTPOEC OCBOOOXKICHHE €ro OT MPOAYKTOB PEAKIMU. 3HAYCHHE
KaTauTHYecKOi 2 pekTuBHOCTH PpepmeHTa (Kea/Km) OBLIO Takke BBINIE Y XMMO3MHA JIOCS, TTOJYYEHHOTO B
cucreme K. lactis (B 32,5 paza). Kommepueckunit XuMO3HH KOPOBBI [0 JAHHOMY TIOKa3aTEIT0 MPEBOCXOMI pXH
Jocsl.

Takum 00pa3oM, KHHETHYECKHE MapaMeTpbl pXH-Alc 3aBUCIT OT CHCTEMBI SKCIPECCHUH, B KOTOPOH OH
noinyyeH. Kak wW3BecTHO, y Tpo- W 3YKapHOTOB (OJOMHT M HOCTTPAHCIALMOHHBIA MPOLECCHHT
CHHTE3UPYEeMBIX de novo peKOMOMHAHTHBIX OCIKOB IMPOTEKAaeT IMO-pasHoMy. VIMEHHO STHM MOTYT OBITh
00yCII0BIIeHBI HAOTIOIAEMbIE PA3THYHSI B KHHETHKE MEXKITY PEKOMOMHAHTHBIM XUMO3WHOM JIOCSL, TOJTYYEHHBIM
B oykapuotuueckoii cucreme (K. lactis) u ¢pepmeHTOM, MpoayIMpoOBaHHBIM MpoKapuoTHdeckoi cucremoii (E.
coli).

ost@actbio-vsuet.ru
11 post@



AKmyanvhaa Ouomexmnonozusn

Nod, 2023 https://doi.org/10.20914/2304-4691-2023-4-12

VIIK 579.24
BJUSHUE COCTABA NIMTATEJBHOM CPEJIBI HA POCT PAENIBACILLUS POLYMYXA

A.b. baaxanoeéa, C.B. I'omboesa
Bocmouno-Cubupckuii eocyoapcmeennulii ynusepcumem mexnHono2uti u ynpaeienus, Ynan-Yos, Poccus

CunukaTHple OaKTepHH IIMPOKO PACIpPOCTPAHEHBI B MPHPOJC. ITO OOYCIOBIECHO TEM, YTO OHHU
CHHTE3MPYIOT CBOIO OWOMaccy, ycBaWBas yIJIepox W a3oT u3 aTtMocdepbl, a dochop m kpemHHA — u3
COOTBETCTBYIOIIMX MHHEPAIOB, T.€. W3 HCTOYHMKOB MHTaHUS, HEIOCTYNHBIX JUIA  JPYTHX
mukpoopranu3moB [1]. Paenibacillus polymyxa npencraBnser coboil 3HI0CIOPOOOPA3YIONIHE CUITHKATHBIC
OakTepHH, KOTOPBIC PACIIPOCTPAHEHBI B IPUPOIEC, KMEIOT OOJIBIIIOE 3HAUYCHHE TS CETbCKOTO X03sicTBa. [3]

MHuUKpOOpraHu3Mbl YyBCTBUTEIbHBI K COCTaBY MHUTATEIbHBIX Cpell. B mpoiiecce pocta KyJIbTypbl COCTaB
Cpenbl MEHSICTCS, 4YTO OKa3bIBaeT BIHMSHHE Ha €€ Pa3BUTHE M OMOCHHTETHYECKYH CIOCOOHOCTh. Ha
CCTOMHSIIHUA JeHb I KyJbTHBUPOBAHHS CUIIMKATHBIX OAaKTEpUH HCIIONB3YeTCs aTtOMOCHIUKAT Kak
HCTOYHUK KpeMHHs. VICronb30BaHUe albTePHATHBHBIX HCTOYHHKOB KPEMHHS TIO3BOJIMT PACIIMPHUTH ChIPHE B
MUTATENLHOMN cpejie T KyIbTUBUPOBAHIS CUITHKATHBIX OakTepuit [2].

B cBsI3M ¢ 3THM, LENBIO MCCIEJOBAHUS SBJISCTCS OMpPECICHUE BIMSIHUS MCTOYHUKA KPEMHHS Ha POCT
CHJIMKATHBIX OaKTEPH.

B kauecTBe 00bEKTa UCCIICIOBAHMUS MCIIOIB30BANN KYJIbTYPhl MHUKpOOpranu3mMoB P. polymyxa, mramMmsl
BCTYTY 1(RU2784088C1)uBCI'YTY 2 (RU 2 782 953 C1), BeiieneHHble Ha Kadeape « BHOTeXHOIOTHsI»
OI'bOY BO BCT'YTY.

Jlnst kynbTuBUpoBanus P. polymyxa ucrnosip30Banu 37eKTUBHYIO KUAKYIO THUTATENBHYIO Cpely 3aka, B
COCTaB KOTOPO# BXOJUT UCTOYHHUK KPEMHHS — AIFOMOCHIIMKAT, KOTOPBI MEHSIM Ha )KUAKOE CTEKIIO U TIIUHY
(mepecueT penenTypbl MPOBOMIHN MO KOJUUECTBY KpEeMHHS). B kKauecTBe KOHTPOJIS UCMOIL30BATH YHCTYIO
cpemy 0e3 kpeMHHs. Ky TbTHBHpOBaHNE CHITMKATHBIX OaKTepHil IPOBOAIIIOCH IIPH TeMriepaType 22+2° C, mpu
NOCTOSIHHOM TiepemeninBanui 100 00/MHH, POAOIDKUTENBHOCTBIO 5 cyToK. CTathcTHyeckas o0paboTka B
nporpamme Microsoft Excel.

PesynmpTathl  WccnenoBaHWS — MOKAa3ad, — YTO

D WUCTOYHUK KPEMHHsI BIHSIET Ha POCT CHIMKATHBIX

Oaktepuii (pucyHok 1). HaumGomblee KOIMYECTBO
0.3 + KJIETOK OBUIO BBISBJICHO C JKUAKUM CTEKJIOM. MOXHO
0.25 OTMETHTh HaWOOJILIINK TOKa3aTelb POCTa KYJIbTYDHI
0.2 BCI'YTY 1 poctur Ha cpefe C KUAKUM CTEKIIOM, a
0.15 HalMEHBIIMI Ha cpene Oe3 HMCTOYHHMKA KPEMHUSI.
01 II] HawnGompmmuit mokazatens pocta KyiasTypa BCI'YTY 2
0.05 'I:I AOCTHT HACPE/E C HKMIKHM CTCKIOM, a NOKA3aTeNH Ha

0 a cpeze C INIMHON CPaBHUM C KOHTPEJIEM.

BrisgBieH pocT CHIIMKATHBIX — OakTepwii  Ha

MUTATCJIBHBIX CpE€aax C pa3HbIM UCTOYHUKOM KPEMHUA.

EBIYTY 1 B@BCIVYTY2 HauGonpiiee KONIMYECTBO KIETOK HAKAIUIUBACTCH Y
CHUIIMKATHBIX  OakTepwii, KyJIbTUBUPYEMBIX  Ha

Puc. 1. [Tokasarenu pocTa CHIMKATHBIX OakTepuit ~ THTATCIBHON CPEAC € KUIKUM CTCKIIOM.

KOHTP TJIAHa XKHUI. CTCKIIO

Jlutepatypa

1. Hop6oesa b./1., Tom6oesa C.B., I{sipenos B.XK. HccienoBanue Gpu3nonoro-6H0XUMHUUECKAX CBOHCTB (HOChaTMOOHIN3YOLINX
1 CWJIMKATHBIX OakTepuii / buotexuonorus: C6. Hayd. TpyaoB. Bein.20. — Yiau-Ymo: Uzn-so BCI'YTY, 2013. —c. 14-19.

2. Muxpobronorust KyJIbTHBUPOBAaHME U pocT Oakrepmid. IIpakTHueckoe PyKOBOJICTBO JUI CTYAEHTOB OHONOTHMYECKHX
cnenuansHBIX By30B / V.U Konnesas; MunuctepctBo oopazoanus Pb, 'omenbckuii rocynapcTBeHHBIH yHUBEpcHTET HM . CKOPHHBI
— Yepnukos: Jlecna [Tomurpad, 2017. — 44 c.

3. Padda, K.P., Puri, A., Chanway, C.P. (2017). Paenibacillus polymyxa.
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PA3PABOTKA BUOOPTAHMYECKHNX KOMIIO3UIIUI HA OCHOBE 'VMHAHOBBIX
KUCJIOT )11 PEMEJUALIUU HEGTE3ATPA3HEHHBIX TPYHTOB PA3JIMYHOI'O TUIIA

MM. I'epren, JI.B. Ileperomon
@I'BOY BO «Tynvckuii 2ocyoapcmeennbvii yuusepcumem um. JI.H. Toncmoeo», Tyna, Poccus

[IpucyrcTBue He(TENPOAYKTOB B IOYBEHHBIX 3KOCHCTEMAX OKAa3bIBA€T 3HAYMTENBHOE OTPHUIATEIBHOE
BJIMSIHUE Ha COCTOSIHUE TOYBHI U ee OuoJorndeckoe pazHooOpasue. YriieBooposl HeTH BO3EHCTBYIOT Ha
MOYBEHHBIE MHMKPOOPTaHU3MBI, OTBEYAIOIME 32 OMONOCTYNMHOCTh NMHUTATENBHBIX BEILECTB IJISI PAcTEHHH,
CIIOCOOCTBYSI YMEHBIIICHHIO HX KOJIMYECTBA ¥ CHU)KCHUIO aKTUBHOCTH [1].

Lenp paboThl — wu3yYeHHE JAETOKCHUIMPYIOMIMX CBOWCTB TyMHHOBBIX KHCIOT M OaKTepwHii-
HEPTEACCTPYKTOPOB Il pa3padOTKH OMOOPraHMYECKHX KOMIIO3MLIMH HAa WX OCHOBE Ui peMequaluu
HeTe3arpsA3HeHHBIX TPYHTOB pazian4yHoro tuma. OOBeKTHl HcchneqoBaHHMs — TyMUHOBBIE KuciIoThl (I'K)
TPOCTHUKOBOTO TOpda Ps3anckoi 001acT, BEIICICHHBIE METOAOM BOIHO-IIEIIOYHON dKCTpakuu. bakrepun
Pseudomonas fluorescens 142NF [2]. OOpasiupl cepoii JIeCHOW MOYBBI M MECKa ObLIM 3arps3HEHbI CHIPOW
HegThi0 (V ypOBEHb 3arpsA3HEHHs — OYeHb BBICOKOEe coaepxkanue (9800 wmr/kr)). Bbuogerpamanus
HE(QTENPOAYKTOB H3ydanach IO pe3yiabTaTaM H3MEPEHHS OCTATOYHOTO COJEp)KaHUs He(TenpoIyKToB
metoqoM (ayopumerpuu [3]. JnutenbHOCTh peMenuanuu — 14 cyTok.

Pe3ynbpTaThl SKCIIEpUMEHTA IpEACTaBIICHBI B TabIHIe 1.

Tab6muma 1. Crenens Onoxerpananuu HedtenpoaykToB (V ypoBeHB 3arps3HeHUs (OUSHb BHICOKHI))

Buonerpananus, %
Bapuant onbiTa [Tecok Cepas necHas mousa
5 cyTOK 7 cyTOK 14 cyTok 5 cyTOK 7 cyToK 14 cyTok
KonTpoib 0 0 0 0 0 0
'K 15 26 34 28 44 62
Ps.142 NF 10 18 24 21 38 61
«'K.+ Ps.142 NF» 18 30 41 29 48 80

AHanmM3 JTUHAMUKA CTETeHW OHOJAerpajallii TOKa3al, YTO W TYMHHOBBIC KHCIOTHI, W OakTepuu
Pseudomonas fluorescens 142NF  s¢ddexktuBHO amerpaaupyioT ceipylo HedTh BO Bcex oOpasmax
HeTe3arps3HEHHBIX ~ TPYHTOB.  MakcuMmanbHass — OWojerpajganusi  COOTBETCTBYET  HNPUMEHCHHUIO
OmoopraHnyecKoil KoMmo3unuu u cocrasisieT ot 38 mo 80 % B 3aBHCcHMOCTH OT TuHa rpyHTa. Pasmuuns B
MOKAa3aTeNsIX CTeIeH! OMOJerpaalliil CBSI3aHbl C BO3MOKHOCTBIO YACPKUBaHUS PacTBOpPEeHHBIX B Boje ['K
€CTeCTBEHHBIM TYMYCOM CEpOi JIECHOW TOYBBI, YTO BEAET K €€ IOCTOSHHOMY HAaCBHILICHUIO
HedTepa3nararoiMi areHTaMH B OTJIMYHE OT MECKa, MPOIMYCKAIOIIEro OOJBIIYIO YaCTh CyCIIEH3UH UYepe3 BeCh
00BeMm.

JIutepaTypa

1. Bachmann R.T., Johnson A.C., Edyvean R.G.J. Biotechnology in the petroleum industry: an overview // International
Biodeterioration & Biodegradation. 2014. V. 86. P. 225-237.

2. ®unono A.E., Komenesa M.A., Camoitnenko B.A. u np. buonpenapar mis o4nMCTKH HOYB OT 3arpsi3HEHUI HE(QTHIO U
HedTenpoxykTaMy, crocob ero nonydenus u npumenenus // Ilatent Poccun Ne 2007125403.2009. Broit. Ne 13.

3. ITHJ @ 16.1:2.21-98. KonuyecTBeHHBbIH XUMUYECKHI aHAIW3 TOYB U OTXOZOB. MeToauMka M3MEPEeHUH MaccoBOW JI0OJU
HeTenpoLyKTOB B Ipobax Mo4B U rPyHTOB (IIyOpHUMETPUUIECKIM METOJOM Ha aHaiu3aTope xuakoctu; Gmoopar-02; M., 2012. 31 c.
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BUOTI'EHHBIE CEPEBPO-COAEPKAIIIME HAHOYACTHUIbI KAK BUOLUJIHBIE AT'EHTBI
HOBOI'O ITIOKOJIEHUS

O.A. Kypaenesa', A.JO. Bnacosa'?, A.HU. Kunouer>, T.A. Boeiixkosa’

! Hayuonanvuwiii uccredosamenvckuii yenmp «Kypuamoeckuii uncmumym», Mockea, Poccus
2 ®I'5OY BO «MHUPOA — PTY», UTXT umenu M.B. Jlomonocosa, Mockea, Poccus
3 @I'AOY BO Mockosckuii norumexnudeckou ynusepcumem, Mockea, Poccus

CymecTByroImas Ha CETONHSIIHUNA JIeHb Mpo0iieMa paclpoCTpPaHEHUS MYIbTHPE3UCTEHTHBIX IITAMMOB
MHUKPOOPTaHU3MOB TUKTYET HEOOXOAMMOCTh B pa3pabOTKe HOBBIX THIIOB IpenapaTtoB. AKTHBHOE Pa3BUTHE
HAHOTCXHOJIOTHH TO3BOJMJIO TIOJIy4aTh pa3jiMuHble BUABI cepedpo-conepkammx HaHouactul, (NPS) c
JIOKa3aHHBIMU aHTUMHUKPOOHBIMH CBOWCTBaMU. BenyTcs nccienoBanus 1Mo moadopy ONTUMAIBHBIX METOOB
noydernss NPS, cpenm KOTOpeIX HabHWpaeT NOMYJISIPHOCTh «3€JICHBI» OWOCHHTE3, OCHOBAHHBIA Ha
WCIOJIB30BaHUM MHUKPOOPTaHU3MOB, PACTEHMI, BOIOpOCiel, IprbOOB B KayecTBe BOCCTAHOBHUTENEH W
cTadunu3aTopoB HaHopopM. [IpeMmyIiecTBOM MAaHHOTO NOAXOJA SBISETCS OTCYTCTBUE XWMHUYECKHX
CcTaOWIIM3aTOPOB, POJE KOTOPBIX BBIMONHSIIOT OENKH, MOJHCAaXapuibl W aMHHOKHCIOTHI, BBIAEISEMBIC
KJIETKaMH OHMOCyOCTpaToB M acopOUpyeMble Ha TTIOBEPXHOCTh HAHOCTPYKTyp. brorennsie Ag-conepixariue
NPs He ycTymaroT mo xapakTepuCTUKaM W OHMOIMIHOW 3()()EKTUBHOCTH XUMHYECKH CHUHTE3HMPOBAHHBIM
aHayoraM, HO XapakTepU3yITCs OHOCOBMECTUMOCTBIO C Pa3IMYHBIMU Opranu3mamiu [1].

B mactosmeit pabore mpemtoxkeH 3pPeKTUBHBIN crmocod moydeHus Koyutonaaoi cycnen3sun NPSAg u
NPsAg>S u3 BogHOro pactopa azoTHokucioro cepedpa (AgNOs) wiM AByXKOMIOHEHTHOW CMecH cojieid
AgNOz u tiocynbdara Hatpust (NaS;03) B MPUCYTCTBUM KHUBBIX KIETOK METAJUI-BOCCTAHABIHMBAIOIICH
bakxrepun Shewanella oneidensis MR-1.

[Mony4yenusie NPsAg u NPsAg, S umenu chepudeckyro Gopmy, pazmepst 1545 u 742 HM, COOTBETCTBEHHO,
KPUCTAJUIMYECKYIO CTPYKTYpPY C TOJTBEPKACHHBIM JJIEMEHTHBIM coctaBoM. O0a Tmma NPS wumenwn
OTPHIIATEILHBIN 3apsI MOBEPXHOCTH B OJIM3KUX 3HAYCHUAX (-moTeHnnana —17...—22 MB, 9To XapakTepusyer
UX KaK MeTacTaOHJIbHBIC KOJUIOMAHbIE cycrieH3un. Ha nmoBepxHoctn OnoreHHbIx NPS HaeHTHHIIPOBaHBI
Oenku S. oneidensis MR-1 B mmpokoM HHTepBalle MOJIEKYJISIPHBIX Macc.

Lenp paboThl — cpaBHUTENbHAs OlLEHKAa YPOBHS aHTUMHUKPOOHOW aKTHBHOCTH OHWOTEHHBIX NPsAg u
NPsAg,S B oTHOmEHHH TecT-KynsTyp Tpam (+) Gakrepum Bacillus licheniformis (B-7360), rpam (-)
Escherichia coli K-12 (B-3345), S. oneidensis MR-1 (B-9861) u mpoxokeit Saccharomyces cerevisiae
(Y-3251). PazpaboTka criocoba Mmoy4eHus IpernapaTuBHOM (GopMbI HAaHOMAaTEpHaa JIMTEIBHOIO XPaHEHHU.

YCTaHOBIIEHO pas3mudue B IOKa3aTene OMonumHoW akTuBHOCTH Ag-comepkamux NPS. Tak, NPsAg
oKazanuch Haubosee PPEeKTHBHBIMH HHIHOUTOpaMH pocTa rpam (+) GakTepuu M IPONOKEH, Torma Kak
NPsAg> S BozzaelicTBoBaiM ToJbKO Ha mrTamm rpam (+) Oakrepun. TecT-KynbTypsl rpam (—) OakTepuid
OKa3aJIMCh C1a00 BOCTIPUUMYHBEIMHE K JIEHCTBHIO 000uX TUTIOB NPS.

st NPsAg, obmanaronux 0ombiiel 3 peKTHBHOCTHIO B MOJABICHUH POCTa TECT-KYIBTYp, OblIa YCIEITHO
anpoOMpOBaHAa TEXHOJNIOTHUS NHOGWIM3AIMKA JUIS TOJYYCHUS HOBOW CyXOW MpemnapaTUBHONH (OPMBI
HaHOMaTepuaia C JUTHTEIbHBIM CPOKOM XpaHeHus. [lokazaHo coxpaHeHre (DYHKIIMOHATBHON OHMOIMIHOM
aktuBHOCTH NPSAg B mnoGmIM3upOBaHHON M BOCCTAHOBJICHHOM BOTHOU popMax.

[Mony4yeHHble pe3ynbTaThl MPEACTABISIOT MPAKTHICCKUI HHTEpec uisd npuMeneHus NPsAg u NPsAg, S
OMOTEeHHOTO MPOUCXOKACHUS KaK HOBOTO KJlacca MPOTUBOMUKPOOHBIX CPEICTB HAIPABICHHOTO IEHCTBUSI.

Hccnedosanue nposedeno npu nodoepicke ymeepiyicoennozo Temamuueckozo nnana HUI] KH Ne 35.3.1-6n om
07.10.22. Bakmepuanvhote wumammol npedocmasnensvt bPI] BKIIM.

Jlureparypa

1. Salleh A., Naomi R., Utami N.D. et al. The Potential of Silver Nanoparticles for Antiviral and Antibacterial Applications:
A Mechanism of Action // Nanomaterials. 2020. V. 10. Ne 8. 1566. https://doi.org/10.3390/nan010081566
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JTUHAMMKHA TEPMOJIETUJIPATAIIMA CEMSIH HEKOTOPBIX IPEJCTABUTEJIEN POJA
ALLIUM L.

B.H. 3enenkoe?, M.HU. Heanosa '

! Beepoccutickuii Hay4o-uccned08amenbCKutl uncmumym osowesoocmsa, 0. Bepes, Poccus
2 Beepoccutickutl HayuHO-UCCTe006amenbCKULl UHCMUMYm 1eKapCmeeHHblX u apomamuyeckux pacmenuii, Mockea, Poccus

AKTyanbHOCTh HM3YYCHHSI 3aKOHOMEPHOCTEH B3aWMOCBS3M OOC3BOKMBAHMS CEMSH  Pa3THIHBIX
JICKAPCTBEHHBIX U OBOIIHBIX KYJIbTYP C XMMUYECKUM COCTABOM U OCOOCHHOCTSIMH MOP(OJIOTHH U CTPOCHUS
CEMEHHOU 000JIOUKH, HX CTPYKTYPBI PHOOPETAET 0cO00E 3HAUCHUE B HACTOSIIEE BPEMS B CBSI3U C TPOOIIEMOi
CO37IaHUs COPTOB C MOBBIIIICHHONW YCTOHYMBOCTBIO CEMSTH K TepMoJieTrHuapaTaui. IHTepecHbIM 00bEKTOM IS
WCCIIEIOBAaHUH B 3TOM HallpaBlICHUH SIBJISIFOTCS CEMEHA JTYKOBBIX pacteHuid. Pon Allium L. BkitowaeT cBblie
900 Bumos [1, 2], uTo demaeT ero OJHUM W3 KPYMHEHIIHX OTHOIONBHBIX pomoB. OH coctouT u3 15
MOHO(pUIETHYECKHX 0apoaoB [3]. DTo mepeMeHHas rpyiiia, KOTopas IIHPOKO PacOpOCTpaHEHa IO BCEH
I'omapKTHYeCKO# 001aCTH OT CYXHMX CYOTPOIHMKOB 10 OOpeanbHOi 30HbI [4]. DTOT po MMeeT IIIaBHEBIN LEHTP
pasHoobpasus B BoctouHOM CpennzeMHOMOphe, a Takke FOro-3amanmoii u Ilentpansuoit Asun [5]. Bumast
Allium BO BceM MHpe OuY€Hb BaXKHbI KaK OBOIIHBIC, JICKAPCTBCHHBIC W JCKOPATHUBHBIC pacTeHus [6].
VcTaHOBIEH BBICOKHMH YPOBEHB MOP(MOIOIHYECKOr0 pa3HooOpasust ceMsH B poxae Allium [7]. Cemennas
000J10YKa SIBIISIETCS OCHOBHOM 3aIIMTOM CEMsTH OT HeOIaronpusATHBIX yCIOBUI OKpyKatomiei cpesl. TBepabIi
CIOW CeMSIH 3allUIaeT CEMEHa HE TOJBKO OT MEXaHHYECKOTO BO3ICHCTBHUS, HO M OT NPOHUKHOBEHUS
MHKpPOOPTaHU3MOB, a TaK)Ke OT KOJeOaHHH TeMIlepaTypbl M BIAQXXHOCTH BO BpeMs xpaHcHHS. DeHONbHBIC
COCIMHECHHUS B CEMEHHOW O00OJIOYKE CIIOCOOCTBYIOT TBEPIOCTH CEMSH ¥ TOJABICHHIO pPOCTa
MUKpOOpraHu3MoB. Bo BpeMs mnpopacraHus 00070YKa 3allMIaeT CEMEHAa OT THApPAaTallid W YTCUKH
snekrpoiuta [8]. Buasl poaa Allium, BeiOpanHbie HaMK B KauecTBE 00BEKTa HCCIIEIOBAHNM, MIMEIOT 0OJIBIIOE
OuopecypcHoe 3HadeHHe (IeKOpaTUBHEIE, NHINEBbIE, BUTAMUHOHOCHBIE, JIEKAPCTBEHHBIE, MEIOHOCHBIE) U
WCIIBITHIBAIOT HETATUBHOE aHTPOTIOTCHHOE BO3IeCTBHE. J{J151 CPaBHUTEIIBHOTO H3yUEHHUS TEPMOICTHAPATAIINN
CEeMsH MPEACTABISIIOT MHTEPEC TYK-CIU3YH U JYK AYIIUCTBIA, C CYIIECTBEHHBIMU Pa3IHUUSIMHU KakK I10
MOP(OJIOTUA CEeMSH TaK W IO COJEpPKaHWW. B HHX 3alacHBIX NHUTATEIBHBIX BEIECTB KakK IO
KOJTMYECTBEHHOMY, TaK ¥ 110 KaYeCTBEHHOMY XUMHUYIECKOMY COCTaBYy.

JIyk-cnmuzyn  (A. nutans) — MHOTOJIETHEE KOPOTKOKOPHEBHUIIIHOE pacTeHne. KOpHEBHINE TOJCTOE,
TOPU3OHTAIBHO Mo3yuee. JIMCThs IMPOKOIHHENHbIE, IuIockue, 10—15 (20) MM MUPHHON, CKyYeHHBIE IIPH
ocHoBaHWHM cTeOIs1. BecenHe-neTHe-0ceHHE-3eNIeHbI BiuA. OTpacTaeT B Mae. L[BeTeT B KOHIIE U0 — Hadaje
aprycra. CemeHa co3peBaioT B ceHTsI0pe. PasmMHOkaeTcs cemeHamMu W BereTraTuBHO. CeMeHa OKpYTIIO-
TparenneBUuaHbIe, YepHbIe, OnecTsmmue, pazmepom 2,8x1,8 MMm. Macca 1000 ceMsiH cocTaBiseT Ookoio 2,5 T.
B 1 1400 cemsn [9].

JIyk nmymmcteiii (A. ramosum) — MHOTOJIETHEE, JIyKOBHIIA y3KOMuHelHass, auamerpom 0,8—1,5 cm,
MPUKPEIUICHA K KopHeBHIy. JIucThs amuaHble 35-60 cM, tuiockue, Msacucteie, mpuHoi 0,8—1,2 cMm, TéMHO-
3e1EHOTO LBETA, CO CIaObIM BOCKOBEIM HanéroM. Ha omHoM moGere 6—12 obmieii maccoi 35-70 r. LiBeTér Ha
BTOPOU TOJM B HIOJNIC-aBIyCTE. 3peNble CeMEeHa IUIOCKOBBIMTYKIBIC, DK30TECTAIBHBIC, C XOPOIIO Pa3BUTHIM,
mudGepeHIMPOBaHHBIM Ha OpraHbl 3apoJbIIIeM, OOJBIIYID 4YacTh KOTOPOTO COCTABJIACT JJIMHHAS,
3aKpydYeHHas B Xalla3aJibHOM YacTH CEeMSJI0JIs, TEPMUHAIBHBIA KOHEI[ KOTOPOH MMEET IJIOTHBINM KOHTAKT C
KJIETKaMH SHIOCIIEpMa M XapaKTepU3yeTcs TayCcTopruaabHOW (hyHKIHMEH. bobmas 9acTh ceMeHH 3amoiiHeHa
KJICTOYHBIM SHAOCIEPMOM, KJIETKA KOTOPOTO COJepKaT OOJBIIOE KOJUYECTBO 3allaCHBIX MUTATEIbHBIX
BeliecTB. B 00pa3oBaHuM CeMEHHON KOXKYPBI IPUHUMACT YYACTHE TOJIBKO HAPYKHBIM HHTETYMEHT. [Ipu 3ToM
WHUIIMAIAS JAHHOTO TIpoIlecca CBs3aHa C IMPOIECCOM KIIETKOOOpa3oBaHUS B dHAOCHEpMe. B kieTkax ero
Hapy>KHOM SNUAEpPMBl HAYMHAIOT YTONIATHCS KIETOYHBIE CTEHKH 3a CUeT OTJOXKCHUS BEIIECTB,
o0ecneynBaroIInX MEXaHUIECKyI0 U 3amuTHyo ¢ynkuuto [10]. Pasmep cemenu 3,66x2,65 mm. Macca 1000
cemsd 10 4,3 1. B 1 r mo 230 cemsn [9].

JlanHOE MCcCieI0BaHNe TakyKe SBJISCTCS MPOAOHKCHIEM HATUX pa0oT B HANPABJICHUN U3YUCHUS THHAMUK
TEPMOJICTUAPATAIIMU PA3TUYHBIX BETCTATUBHBIX YacTeW JIEKAPCTBEHHBIX, CEIbCKOXO3SUCTBEHHBIX U
MPUPOIHBIX MTOMYJIAINNA paCTEHUH B UX CEMSH H OTPA0OTKH METOI0JIOTHH OIPEICICHUS ITapaMeTPOB (hHU3HKO-
XUMHAYECKOTO W OHMO(HU3MYECKOT0 OIMUCAHUSA yOaJeHUsS BOABI W3 Pa3IUYHBIX BapHAHTOB 00pasIoB
pacTUTEeNbHOTO TpoucxokaeHus [11-15].
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MartepuaJibl H METOABI

B Tecte 00€3BOXKMBAHUS MCCIIEAOBAIN ceMeHa ayka aymmcroro (Allium ramosum L., mogpox Butomissa,
cekuusi Butomissa) copra [xycait u ayka-cim3yna (Allium nutans L., moapox Rhizirideum, cexuums
Rhizirideum) copra I'pur u3 OHOKOJIEKIMH BCepoCCHICKOTO HAyYHO-HUCCIEI0BATENIHCKOTO HHCTHTYTA
oBomeBoacTBa — unnana GI'BHY «DenepanbHplii HAYIHBIN [IEHTP OBOIIEBOACTBaY. O0a BHUIA SBIISIFOTCS
numeBsiMU. MccnenoBanus npoBoguwian B 2019 r. Ha cemenax ypoxkas 2015 r. JluHaMuku 00e3BOXHBAaHUS
CEMSTH TTOITyYad, OMPE/IeNIsas OKa3aTeId OCTATOYHOM BIIAKHOCTH LIEIBHBIX CEMSIH BO BPEMEHH JIOCYIITHBAHUS
mpu 105°C mipu HenpephIBHOM B3BEIIMBaHWH Ha aHayim3aTope BiIaxHoctn MX-50, A&D Company, SAnonus.
JocymmBanue 10 MOCTOSIHHOW Macchl 00pa3oB MPOBOAWIIN C UCIIOIB30BAHNEM HHPPAKPACHOTO H3TyYaTes.
OKCIIEpUMEHT TIOoclie Hadala CyIMKA MPOBOAWIM B KOHTPOJHPYEMOM pEXHME C HWCIOJIb30BaHHEM
AaBTOMATHYECKOM 3aIliCH JAHHBIX 110 OCTATOYHOM BIIAXKHOCTH 00pa3ioB (C BpeMeHHEBIM mraroM B 10 cek) Ha
KOMITbIOTEpE, C TIOCIenyIoIIeii nX 00paboTKoit). B mocTpoeHnn rpadMKoB HCHONB30BaIM JaHHbBIC THHAMUKA
yaaneHus BOJIBI B % OTHOCUTEIBHO MacChl HCXOJHOTO 00pa3ua i JiyKa AYIUCTOTO 68 SKCIIepUMEHTaTbHBIX
3HAUEHUH, a JJI JyKa-ciu3yHa — 93.

Pe3yabTaThl 1 MX 00Cy:KIeHHE

Ha puc. 1 npuBenena nunamuka cymku npu 105 °C cemsiH nayka gymuctoro copta Jxycail u myka-
cim3yHa copta ['puH. KpuByro 00€3BOKHBAaHHS MOXKHO OITMCATh JIOTAapU(MUUYECKON 3aBHCHMOCTHIO
OCTaTOYHOM BIIaXKHOCTU OT BPEMEHHU 00€3BOKMBaHUsI € ampokcuManueil He Huke 0,99.

Pucynok 1 — Qunamuku UK-cymku npu 105 °C qst cemsn ayka aymucroro (Allium ramosum L., moapon
Butomissa, cekmms Butomissa) copra Ixycait u nmyka-cnmuzyna (Allium nutans L., moapon Rhizirideum,
cexrus Rhizirideum) copra I'pun

Kak BumHO U3 prc. 1, KaxIblil COPT TYKOBBIX KYJIBTYP UMEET XapaKTePHYIO TUHAMUKY YIaJICHUS BOABI IPU
NK-06e3BokrBaHUM 0 TIOCTOSHHOM Macchl o0OpasioB npu temmeparype 105 °C. KpuBsle 00e3BOXHBaHUS
ceMsiH Ui 00pas3ioB pa3nuuHbix JykoB mpu 105 °C ¢ BbIcOKOH mocToBepHOCThIO (He MeHee 0,99)
OMHUCHIBAIOTCS JTOTapU(HMUUICCKUMH YPABHCHUSAMH.

OpmHako, HHTEpIpETAIUs Mmporecca 00e3BOKUBAHMS B 3TOM BapHaHTe 00paOOTKH KPHBBIX AET TOJIBKO
0oIHY HH(OPMAITHIO 0 OOIBIIECH CKOPOCTH YIAICHUS BOJBI U3 CEMSH JIyKa AYITUCTOTO HA MIEPBOM dTalle CYIIKU
(mo mepecedeHus 2-X KPUBBIX) 110 CPABHEHHIO C JIyKOM-CIIM3yHOM. Ha BTOpoM 3Tare ceMeHa JiyKa IyIIHuCTOro
ObICTpEe TEPAIOT BOAY 0 CPABHEHHUIO C CEMCHAMHU JTyKa-CIIM3yHA U OBICTPEE BBIXOMSAT HA BPEMs JOCTUKCHUS
MOCTOSIHHOT'O Beca MPH 3aJJaHHOW TeMIlepaType 00e3BOKIUBAHUSI.

Hpyro#t BapuaHT 00paOOTKHM JWHAMHUK JETUApPATAIlMM CEMSH JYKOB — rpaduyeckoe MpeIcTaBICHUC
JUHAMUKHU TIPOIECCa TEPMOJCTHAPATAIIMA KaK COBOKYITHOCTh 4-X MPSIMOJUHEHHBIX YYacTKOB, KOTOpBIC
MOXKHO OIHMCATh YPAaBHEHMAMH JHHEHHOH perpeccun ¢ kodddermentamu koppemsmun R° > 0.95.
Wnnroctpanust 3TOro mpuBeeHa Ha puc. 2 JUTS BapHaHTa ¢ CEMEHaMU JIyKa IyIIUCTOro. AHAaJOTHYHO, 3Ta
KapTHHA HAOMIOIAeTCS U [T CEMSIH JIyKa-CIIU3yHa.
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Pucynok 2 — Iunamuka UK-cymku mpu 105 °C mis cemsu nyka gymmcroro (Allium ramosum L., mogpon
Butomissa, cexius Butomissa) copra Jxycait

Panee Hamm OBUTO TMOKa3aHO, YTO OTOT METOAUYECKHN TIpHEM pa30WBKU KPHUBBIX JHHAMUK
TEepMOJIETHIpaTallii Ha 4-e MPSIMOJIMHEHHBIX y4YacTKa MOXKHO MPHUMEHSTh W Ui JPYTUX PacTUTEIBHBIX
00BEKTOB MCCIENOBAHUH, TAKUX KaK 3yOILbl U 3eJeHb YECHOKA, JTUCThS U KIIyOHM TONMHaMOypa, Hal3eMHON
YaCTH Pa3IUYHbIX JIEKAPCTBEHHBIX PACTCHHIH a TakxkKe U s uX (apMakoneiiHpix coopos [11-16].

HaxmoH ka)xmoro ygacTka COOTBETCTBYET TAaHTEHCY yTila HaKJIOHA y9acTKa C BpEMEHHON OCBIO OpIWHAT
B YpaBHECHHH JIMHEHHON PETPECCHU COOTBETCTBYET KOO (UIMEHTY a MepBOro WieHa ypaBHEHHUSI.

Kak BugHOo w3 pucyHka 2, HaONromaeTcss BBICOKas JIOCTOBEPHOCTh AalpOKCHMAIUU Pe3yJIbTaToOB
00e3BOKHBaHUS 4-Ms TUHEHHBIME yYacTKaMH C COOTBETCTBYIOIIMMH YPaBHCHHSIMH JIHHEHHOW pErpecCHH,
XapaKTepU3YIOIMIUMHU CKOPOCTH O00€3BOKMBAHHMS HAa KaKJOM Yy4YacTKe W JOCTOBEPHOCTh 3TOW MOJENH
9KCTIEPUMEHTAIBLHBIM JaHHBIM.

AHanmu3 KpUBBIX CYINIKH MO CKOPOCTSAM Il KaKAOrO JMHEHHOro yuactka (pacuer CKOpOCTeH
00e3BOKHUBaHUS B %/MHUH) IPUBE/ICH B TaOIHUIIE.

Takum 00pa3oM, MOKHO NMPENBAPUTENHFHO TOBOPUTH O Pa3IMUMIX MEXKAY CEMEHaMH JyKa AYIIUCTOTO U
NMyKa-CIM3yHa HCXOAS W3 CTPYKTYPHl CEMEHHBIX O0OJI0YeK M XHMHYECKOTO COCTaBa, YTO 10 KaKIAOMY
BapHaHTy OOpa3IOB CEMAH IyKOB XapakTepu3yeTcss MO 4-M ydYacTKaM C TOCTOSHHBIMH CKOPOCTSIMH
TepMoeruaparanuu (yIaieHue BoIbl) ¢ pa3inuisiMu Mex Ly copTamu B 33,7; 59,5 u 23,2 %, COOTBETCTBEHHO
no 1,2 u 3-my y4yactkam nuHaMuk. [1o 4-My y4acTKy pa3nuuus Ajsl 2-X COPTOB JYKOBBIX KYJIBTYP COCTaBHIN
1,2 %, 4dro, TO-BHOAUMOMY, CBSI3aHO C COTNOCTaBUMOCTBIO XHMHYECKOTO COCTaBa CeMSH IO
HU3KOMOJICKYJISIPHBIM ~ YIJICBOAAaM,  WMCEIOIIUX  HAWOONBIIYI0  DHEPreTHYECKYI0  COCTAaBIISIOLIMX
B3aUMOJICHCTBHSI ¢ MOJIEKYJIaMH BOJBI Ha MOCJIEIHEM y4yacTKe AWHAMUKU TepMmoaeruapatauuu. s 2-ro u
3-ro y4acTKOB JJMHAMUK CYIIECTBEHHBIE Pa3lINHsl, BEPOSITHEE BCETO, CBA3aHBI CO CIIEU(UIHOCTHIO BEIIECTB,
COCTaBJISIOMINX OEIKOBO-YTIIEBOIHBIC-)KUPOBBIE KOMIIOHEHTHI JIJISl STUX YYacCTKOB TepMOJAETHaparannu. 1-i
YYacTOK TepMOJETHAPATALIH, BEPOSITHEE BCETO, CBSI3aH C yAaJIeHUEM aJcopOMpOBaHHOH, claboCBI3aHHON
BOJBI B CTPYKType CEMSH W €ro KOJIMYECTBEHHBIE XapaKTePUCTHKH IO BIIATOYACPKAHUIO OOJbIE BCETO
3aBHCAT OT (haKTopa CTPYKTYPHOH OpTaHU3aIlUN 000I0YKH CEMSH.

Brinenennie B quHaMUKe 00€3BOKMBAHUS BBHIIICIPUBEACHHBIX CEMSH 2-X COPTOB JYKOBBIX KYJIBTYp 4-X
¢pakuuii BoOsl HA OCHOBE aHanM3a 4-X JMHEHHBIX YYacTKOB JTUHAMHUK, IO MHEHHIO aBTOPOB, MO3BOJHT B
JANBHEHTIIEM CBsI3aTh 3TH (DPaKIUU BOJBI C XUMHYECKUMH KOMIIOHEHTAMH, XapaKTePHBIMHU IS COpTa U
CHEIU(UIHOCTBIO «BIIATOYCPIKAHMUS» 32 CUET CTPYKTYPHO-XMMUYECKUX OCOOCHHOCTEH CeMSH Uil KaKIOoH
KyJIbTYpbl Jyka. OZHUM K3 MyTeH pealM3aliy 3TOr0 MOAXO0Ja MOXET OBITh BBEICHHE B IKCIHCPHUMEHT
XUMHYECKUX COENIMHEHUH — MapKepoB M OKCIEPUMEHTAILHOE ONpeielieHHe WX IWHAMHUK, a TakkKe
CTaHIapPTHOTO 00pasna — MapKepa Mo CTPYKTYPE CEMEHH ISl TyKOBBIX KYJIBTYP.
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Tabnura 1. 3Hauenus ckopocTeil yaaaenust Boabl (%/MUH) 10 ydacTKaM JUHAMHK 00€3BOKHBAHUs 00pa3IoB
cemstH styka gymmcroro (Allium ramosum L., moapoa Butomissa, cexkuumst Butomissa) copra J)xycaii u myka-
cimsyna (Allium nutans L., moapox Rhizirideum, cexrus Rhizirideum) copra I'pus mpu 105 °C.

VYyacrok 1 VYyacrok 2 VYuyacrok 3 VYyacrok 4
JIMHAMHUKH JIMHAMMKH JIMHAMHMKH JIMHAMHUKH
Cemena Jiyka gymuctoro, copt Jkycait 3,180 %/mMun 1,136 %/Mun 0,379 %/Mun 0,156 %/Mun
3nauenne R? qs cemsn JIyKa JlyIIMCTOrO, COPT 0.97 0.96 0,98 0.98
Joxycait
Cemena syka-ciu3yH, copt ['pun 2,378 Y%/Mun 0,712 %/Mun 0,307 Y%/Mun 0,154 %/mun
3HaueHue R? 11 ceMsiH yka-cau3yHa copra I pun 0,97 0,99 0,98 0,98
COOTHOIIIEHUE CKOPOCTEH yAaJICHHS BOABI U3 CEMSH
JIyKa JQyIIACTOrO K yJaJI€HUIO BOJBI U3 CEMSH JIyKa- 1,337 1,596 1,234 1,013
CIIM3yHA
3akioueHue

B nanHoi#i paboTe mpeioKeH arOPUTM ONPeAeIeH s JHHAMHUK TEPMOICTHPATAIIMN TS IEIbHBIX CEMSTH
JYKOBBIX KyJNbTYp Ha puMepe ayka aymucroro (Allium ramosum L., moapox Butomissa, cexuus Butomissa)
copta JIxycait u nyka-causyna (Allium nutans L., moapox Rhizirideum, cexitust Rhizirideum) copra I'pun ¢
ONMCaHWEM KPHUBOM 00€3BOKMBAHMS IEIBHBIX CEMSH 4-Ms JIMHEHHBIMH ydyacTKaMH. lIpemmosaraercs
B3aMMOCBSI3b TAKOH KapTHUHBI JHHAMUK TEPMOJCTHAPATAIUH CO CHEHH(PUIHOCTHIO XMMHUYECKOTO COCTaBa
CEMsH U CTPOCHHEM HX 000JI0UEK.

OrmpeziesieHbl CKOPOCTH yIAJICHUS BOJIBI JJISI IBYX COPTOB JIYKOBBIX KyJIbTYp. [T0Ka3aHo, 4TO COOTHOIICHHE
CKOpOCTEH 00€3BONKMBAHUS /IS PA3HBIX COPTOB MO3BOJISIET KOJMUYSCTBEHHO XapaKTePHU30BATh UX PA3INIHS 110
4-M NUHEHHBIM yYacTKaM AMHAMMK YIaJIEHUS BOIBI XapaKTEPU3YIOIIUX BIAroyIepKUBAIOIIYIO CIIOCOOHOCTD
00oIt09ek 1 cienu(puIHOCTE XUMHUIECKOTO COCTaBa CEMSH.
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HPEATIOCEBHASI OBPABOTKA CEMSAH HEKOTOPBIX 3JIAKOBBIX KYJIBTYP
I'MAPOTEPMAJIBHBIM HAHOKPEMHE3EMOM

B.H. 3enenxos’?, B.B. Jlamywkun’, B.B. Ilomanoe’, B.M. Koconanoé®, 5.HU. Candyxadze®
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B nocnenHue ronpl akTUBHO Pa3BUBAETCS HAMPABICHUE MPAKTUUECKOTO UCTIOIb30BaHUS HAHOTEXHOIOT U
B CEJIBCKOXO35IICTBEHHOM IPOM3BOJCTBE M M3YYEHHE MEXaHMU3MOB BIMSHHUS HAaHOYACTHUL Ha pacTreHus. B
CBSI3M CO CJIO’KHO 3KOJIOTMYECKON CUTYyaIle Heo0X0AUM ONUCK IPUPOIOTIOT00HBIX, SKOJIOTMYECKH YUCTHIX
npenaparoB. bosbioe 3HaYeHNE UMEeT BpeMsi 00pa0O0TKU pacTeHHid. B HaYambHBIN IEpUOJT pOCTa U Pa3BUTHS
pacteHuii (Meproa MPOPACTAHUSA CEMsH) emie He c(hOpPMHUPOBaHBI (HOTOCHHTE3THPYIOIIUE CTPYKTYpPhI U
npeobnanaer rereporpodroe mutanue. OCOOCHHOCTH BIMSHUS HAa CEMEHA 3JIAKOBBIX KYJIBTYP HAHOYACTHUIT
TUAPOTEPMATEHOTO KPEMHE3eMa HEJJOCTATOYHO U3YUCHBI.

Lenp paboTsl — wH3ydeHHE OCOOCHHOCTEW MpPHMEHEHHS THAPOTEPMAILHOTO HAaHOKpPEMHEe3eMa s
MPEINIOCEBHOM 00pabOTKH CEMSH HEKOTOPBIX 37TAaKOBBIX KYJIBTYD.

Boamsle 30mM  HaHOYAacTHIl  TuaporepManbHoro  kpemesema (I'HK) momywamm — meromom
yIbTpaQuIbTpallid W3  THAPOTEPMANBHBIX  PacTBOPOB  CKBAKMH  MYTHOBCKOW  Te€OTepMabHOM
anextpocrannmu (Poccus, Kamuarckmii kpait). OOBeKTaMH HCCIEIOBAHUM SIBISUINCH CEMEHA M POCTKH
pacTeHHii, OTHOCSIIMXCS K ceM. MATIMKOBBIe (Poaceae): mienuna msrkas ozumas (Triticum aestivum L), copr
Mockosckas 56 cenexkuun DUILL «HemunHoBka»; moneBuua rurantckas (Agrostis gigantea Roth), copr
BUK-2, oecsaunuua ayrosas (Festuca pratensis Huds.), copr Keapra u mexpomoBoii rubpum AJjuierpo,
oTHOCAIIHICS K THOpuaHOMY pomy dectynommym (X Festulolium F. Aschers. et Graebn.) cemexmun ®HI]
«BUK um. B.P. Bunbsmcay.

[IpenmoceBHass 00paboOTKa CeMsIH YeThIpeX KYJIBTYp 3JIaKOBBIX THAPOTEPMAILHBIM HAHOKPEMHE3EMOM
crocoOcTBOBANA MTOBBIIICHUIO YHEPTUH MTpopacTaHust ceMsH oT 1 10 5 % 1o pa3HbIM KyJIbTypaM, BCXOXKECTh
—Ha 1,65 %, BBICOTBI pOCTKOB B KOHIIE ITepro/a npopamiuBanus — Ha 4.0-22.2 %, HazeMHas ceIpas Gmomacca
100 poctkoB — Ha 13.1 mo 53.6 %. HaOmromancs clHoXHBIA XapakTep B3aUMOJCHCTBHS HAaHOYACTHII
KpeMHe3eMa U pacTeHHi B 3aBUCHMOCTH OT KOHIIEHTPAIMH ero 30Jei ipru 00paboTKe ceMsH M TeHETHYECKUX
ocoOeHHOCTel KynbTyphl. Tak, mpupocT GnoMacchl MO pa3HbIM KyJbTypam coctaBui oT 13.1 % (oBcsHHUIA)
110 53.6 % (moneswuria).). MakcUMalIbHBIN TPUPOCT OTMEUEH I POCTKOB TONIEBHUIHI (53.6 %) B TO BpeMsi, Kak
JUTSL OCTAJIbHBIX U3yUeHHBIX KynbTyp 13.1 —16.3 %. J{ns pasubix kounentparuii THK (0,1 %, 0,05 %, 0,01 %,
0,005 %, 0,001 %, 0,0005 % u 0,0001 %) ycTaHOBIEHO, YTO IIPUPOCT OMOMACCHI POCTKOB IO CPaBHEHHIO C
KOHTPOJIEM M3MEHSUICA MO ceMeHaM MuIeHuIb! oT 7.9 1o 16.7 %, oBcsaanusl 1.4-13.1 %, dpectrynonunyma 4.2
—16.3 %, monesusr 0-53.6 %.

Takum 00pa3oM, YCTaHOBJICHO 3HAYMTEIBHOE PAa3INYhe OTBETHBIX PEAKIMHA CEMSH U POCTKOB 3JIaKOBBIX
KynbTyp Ha BozzaeiictBue 'HK B 3aBucHMOCTH OT BHa pacTeHHsS M KOHIEHTPAIMH 30JIeif HAaHOYACTHIl. JTO
TOBOPUT O HEOOXOTMUMOCTH Pa3pabOTKH TU(PPEPEHIUPOBAHHBIX (COPTOBBIX) TEXHOJIOTHH MPEATOCEBHOM
o6pabotku ['HK. TlonydyeHHble B SKCIIEPUMEHTE JaHHBIE MOTYT OBITH TOJIE3HBI HE TOJNBKO MPH pa3padoTKe
TEXHOJIOTUN BBIPAIIUBAHUS CEIbCKOXO3IUCTBEHHBIX KYJIBTYP B OTKPHITOM U 3aIIUIIIEHHOM TPYHTE, HO TaKXKe
MpH pa3pabOTKH MOTyUYEHHUS HOBBIX ()YHKIIMOHABHBIX BUIOB IPOAYKIIUU — MUKPO3EICHH.
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CYMMAPHASA AHTUOKCUAAHTHASA AKTUBHOCTDb COU TP TEMHOBOM
NPOPAIIMBAHUUN CEMSH

B.H. 3enenkoe'?, B.B. Jlamywkun®, B.T. Cunezoecxan’

! Beepoccutickuii Hay4no-uccnedo8amenbCKutl uHcmumym oéowesoocmsa, 0. Bepes, Poccus
2 Beepoccutickutl Hay4HO-UCCTe006amenbCKUL UHCIMUMYM 1eKapCmeeH bl U apomamuyeckux pacmenuii, Mockea, Poccus
3 Uncmumym cmpamezuii pazsumus, Mockea, Poccus
8 Beepoccuiickuti nayuno-uccredoeamensckuii uncmumym cou, 2. bnazosewenck, Poccust

Bompocsr 6uonornyeckoid TpaHCoOpMaMKA TPU MPOPACTAHUU CEMSH, B YaCTHOCTH, 10 CYMMapHOMY
CoJIep KaHUIO aHTHOKCHIAHTOB [UIs OEIKOBO-MAaCIMYHBIX KYIBTYp, TakuX, Kak cos (Glycine max (L.) Merrill),
JI0 HACTOSIIIETO BPEMEHU OCTAIOTCS HEJOCTATOYHO HM3ydeHHBIMH. [Ipu mpopacTtaHuu CeMsH MPOUCXOIUT
CYILIECTBEHHAS TPaHC(HOpMAIIHsI 3aMTACHBIX MTUTATEIBHBIX BEIIECTB CEMEHU, COPOBOXKIAIOIAAICT U3MCHEHHUEM
XUMHYECKOTO COCTaBa W OMOJIOTHMYECKUX CBOMCTB MCXOAHBIX ceMsH. OCHOBY AJIS 3aITycKa OMOXUMHYECKHAX
MEXaHU3MOB TPOPACTAHMSI CEMSH COM IMPEJCTABIISIFOT 3aMMacaroniie OCIKOBBIC U JIUIUIHBIC CTPYKTYPBI, Y4TO
MPHUBOJUT K crienuuyHOCTH MeTa0oar3Ma. Beicokas muIieBasi IEHHOCTh COM O0YCIIaBIUBACTCS HE TOJIBKO
OonbpIIMM copepkaHWeM OeNKOB W JUMNWIOM a COAEp)KaHWEM B PACTEHHWH B IEIOM W €ro YacTAX
AHTUOKCUJAHTOB.

Lenb paboThI — CpaBHUTEIBHOE OMPE/ICIICHUE aHTUOKCHIAHTHON aKTUBHOCTH CEMSH U POCTKOB COU TP
TEMHOBOM IPOpAIUBAHUH.

OOBEKTaMH WCCIIEMOBAHNI SBISINCE ceMeHa u pocTKu cod Glycine max (L.) Merrill, copra Anena
cenekuun MucTuTyTa com (Poccus, r. BiaroBemieHCK). AHagM3bl POCTKOB TMPOBOIMIM Pa3ielibHO ISt
ceMsAI0NIel U TUMOKONTIIIS. MeToIuKa MpopalliBaHus CEMSH COOTBETCTBOBANIA HAIIMOHATFHOMY CTaHIAPTY
P® I'OCT 12038-84. IIpopamuBanue IPOBOMIN B TEMHOTE IpH Temmepatype 23—24° C B TeueHue 7 CyToK.
CyMmapHyto aHTHOKCHAaHTHYI0 akTHBHOCTh (CAOA) ompenensuii KyJIOHOMETPHYECKUM METOJOM Ha
npudope «Ikcnept-006» (OO0 «DkoHMKC-DKcnepT», Poccust) Mo aTTeCTOBAaHHOW METOAMKE B IEpecueTe T
pytuHa Ha 100 r. oOpasia Ha cyxoii (c.0) uiu abcoroTHO cyxoli (a.c.0) obpaser (3enenkos B.H., Jlamun A.A.
MBU-001-44538054-07. CymmapHas aHTHOKCHAAHTHASI aKTUBHOCTh. METOIMKA BHITIOTHEHUST I3MEPEHIH Ha
KyJoHOMeTpuieckoM aHanuzarope. BHUoBoeBoacTBa. Bepes, MockoBckoii 0011., 2013. 19¢)

CyMMapHast aHTHOKCHIAHTHAs aKTHBHOCTb Pa3HbIX YacTel ceMeHH pasauuaercs (Tad1.). CAOA ceMeHHOH
KOXYyphI IpuMepHO B 2 pa3a Hmke CAOA 3apoIbIIeBEIX CTPYKTYP. B 11e10M aHTHOKCHAAaHTHASI aKTHBHOCTH
CEeMstH coM BbIlIe Ha 12 % 1o CpaBHEHHUIO C POCTKAMH.

Ta6Jmua 3- CyMMapHa;{ AHTUOKCHUAAHTHASA aKTUBHOCTDH Pa3JIMYHBIX yacTen pacTeHud Con

4acTh PACTEHUS W (%) CAOA, rRuna 100T. c.o0. CAOA, rRuHa 100T. a.c.o.
CEeMEHHasl KOxypa 10,0 2,647+0,065 2,941+0,072
3apO/IbILIT 5,58 5,359+0,082 5,676+0,087
CceMs B ICJIOM 5,7 % 4,907+0,080 5,359+0,083
POCTKH - 4,342+0,078 -

Pa3Hble yacTH ceMeHHM 007aalT HEOAMHAKOBOW aKTHBHOCTBHIO (y CEMEHHOM KOXXYphl OHa B JiBa pasa
MEHbBIIIE, YeM Yy JpPYrux uacteid cemeHu). I[loimydeHHas B JKcrepuMeHTe HH(MOpPMAIHsS MOXET ObITh
UCIIOJIb30BaHa KaK B MPAKTUUECKOM IUTaHe (IpH pa3pabOTKe TEXHOJIOTHI MPEANOCeBHON MOATOTOBKU CEMSIH,
a TaKKe NPH BHIPALIMBAHUM HOBOTO BHJAa (YHKUHOHAIBHOW NPOIYKIMM — MHKPO3CICHH), TaK U B
TEOPETHYECKOM (M3yUeHHE MEXaHU3MOB TPaHCHOPMALIUE XUMUIECKUX BEIIECTB CEMSIH COM M ()OPMHUPOBAHUN
1 UXTpaHcHopMary MpH MPOPAIIMBAHUN M (POPMUPOBAHUH POCTKOB U JIMCTHEB PACTEHHH.
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KJIOHUPOBAHUE ®PATMEHTOB KAHK 'EHA TUPEOI'JIOBYJIMHA YEJIOBEKA
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BBenenne

TupeormobysauH uenoseka (TI') — 3To TIMKOIIPOTENH ¢ MOJIEKYIISIPHOIM Maccoit 660 kJ{a, o6pasyrommuiics B
(OJUTMKYJISPHBIX KJIETKaX UIIUTOBUAHON Kelle3bl W CEKPETUPYIONIMKCS B MPOCBET (oJUTMKyna, Te
HEMOCPEACTBCHHO y4YacTBYeT B CHHTE3¢ TOPMOHOB IIMTOBHIHOW jKene3bl: Terpaiiomoruponuna (T4) u
tpuiiogotuponnHa (T3). CuHTE3 rOPMOHOB MPOUCXOTUT MPH HEMOCPEICTBEHHOM YYACTHH TMEPOKCHIA3BI
IIUTOBUJHON Kelle3bl — (pepMEHTa, PACIOJIOKEHHOIO0 Ha anmuKajlbHONH YacTH THUPEOIMTAa W TPH
HEIOCPEICTBEHHOM KOHTAKTE C TUPEOTI00YIMHOM, (hopMupyromiei roMonsl T4 u T3. [Tocie oTmierieHus ot
tupeorno0ynuHa ropMoHOB LI[JK, ramkompoTewH momBepraeTcs pacIIeIUIEHHUI0 W JHIOIMTO3Y, OJIHAKO
HEKOTOPOC KOJHUYECTBO MOKET ITOCTYIIaThb B KPOBOTOK. Knetkn IHHTOBHI[HOﬁ KEJIC3bl — eI[HHCTBeHHBIﬁ
WUCTOYHWK THPEOTNOOyIMHA B OpraHm3Me, MO03TOMy ompexaenerne TI° B KpOBHM TAlHEHTOB C
Mg hepeHIMPOBaHHBIM PAKOM IIUTOBUIHOMN *Kele3bl, TIOCIe THPSOUIIKTOMUU, SBISCTCS POTHOCTHYCCKUM
(hakTOpOM pa3BUTHS pennIuBa U MeTacTa3oB. OCHOBHBIE METOIBI OTIpeneeHns KormnenTpaunu T1" u antuTen
K HEMY — pa3IMYHbIC BAPUAHTHI MMMYHOXHUMHUYECKHUX aHai30B [1, 2]. Jlo mocieqHero BpeMeHH [T CO3aHus
JUArHOCTUYCCKHUX TCECT-CHUCTEM, OCHOBAHHBIX Ha MCTOAC I/I(DA, KakK IpaBuJIO0, HUCIIOJIb30BAJICA HATUBHBIN
THPEOTIIO0YTNH, NICTOYHIKOM KOTOPOTO SIBJSETCA TKaHb IIUTOBHIHON KEJe3bl YeI0OBEKa, HO TeTePOTeHHOCTh
yenmopeueckoro TI' BiMseT Ha HMMMYHOPEAKTHBHOCTh O€lKa M, COOTBETCTBEHHO, Ha IPABWIBHOCTH
pE3yJIbTaTOB THArHOCTHYECKUX TECTOB, OCHOBAaHHBIX HAa B3aMMOJICHCTBUHU aHTUreH-aHTHTEINO [3, 4]. M3-3a
KPYIHBIX pa3MepoB Moiekyidsl TIT M HeoOXOMUMOCTH TOCTTPAHCISAIMUOHHBIX MOIU(UKAIU, KOTOpHIE
BKIIIOYAIOT B Cce0s TIMKO3WIMPOBAHUE M 00pa3oBaHHE AUCYIb(PHUIHBIX CBA3EH MPAKTUYECKH HEBO3MOXKHO
HOJTyYUTh PeKOMOUHAHTHBINA TI' B TpaAUIIMOHHBIX IIPOKAPUOTHYCCKUX cHcTeMax. [3]

ATNbTEpHATHBONH MOXET CTaTh IOJYYCHHE HE IeNbHOro Oenka, a (parMeHTOB, XapaKTEePHBIX IS
HATUBHOTO THUpeorjao0ynuHa. OauH U3 CIOCO0OB  IMOJNydeHUs (pParMEHTOB PEKOMOHHAHTHOTO
TUpEOro0ynHAa KOHCTPYHUPOBAaHHE OSKCIPECCHPYIOIIEH CHCTEMBI C TIOMOINBI0  TpaHchopMaruu
MPOKAPUOTUYECKUX KJICTOK SKCIPECCUPYIOIUM BeKTOpoM, coxaepxkamm ¢parment kJIHK rena
tupeorioOynmuHa. Jlnsg kpymHbIX ¢parmMeHToB TI, TpeOyrOmWX MOCTTPaHCISAIMOHHBIX MOIUGMUKAIIHIA
BO3MOXKHO TPHUMEHEHUE JYKAPHOTHYECKUX KIIETOYHBIX IUHHHA, TPaHCQEIMPOBAHHBIX IKCIPECCUPYIONIHM
BEKTOPOM.

Jannas paboTa mOCBAIIEHa OAHOM U3 KITFOUEBBIX CTAIUH IMOy9IEeHUS BEKTOpA Ul dKCIIpeccuu (pparMeHTa
reda TI', Bkioyaronyro B ceOs aMIUTM(HUKAIIMIO COOTBETCTBYIOIIEH HYKIJICOTHUIAHON MOCIEI0BATEILHOCTH
METOJOM KJIIOHUMPOBAHUA B HpOKﬁpHOTH‘IGCKOﬁ CUCTEMC U YCTAHOBJICHUC COOTBETCTBHUA KIIOHMPOBAHHOI'O
y4acTKa T'eHa M0CJIeI0BaTeIbHOCTH, Oy OJIMKOBaHHOW B 0a3aX JaHHBIX.

AKTYalbHOCTbH M 11€J1b Pa0OThI:

[To maHHBEIM OHKOJIOTHYECKOH Ciry:kO0bI Poccun B 2020 roay Ha pak OIUTOBUIHON KEJIE3bl MPUXOAMIOCH
8,3 % cirydaeB OHKOJIOTHYECKHX 3a00seBanuil y manreHToB B Bo3pacTte 10 30 net. Taxxke ¢ 2010 roma mo 2020
roj HaOJII0JaICs 3HAYUTEIBHBINA MPUPOCT 3a00IeBaEMOCTH, KOTOPBIH cocTtaBmi 3,54 %. CmepTHOCTS B 2020 T.
cocraBuna 940 genosek Ha 100 000 Hacenenus, cpenu Hux 281 myxunHa u 659 sxenuwmH [5]. TIpu 3TOM
OONBIIMHCTBO  CIy4yaeB  3J0KAYECTBEHHBIX  HOBooOpazoBanuii  (bomee 90 %)  mpexacraBieHO
T epeHITUPOBAHHBIM PakoM HUTOBUAHON skere3bl (JIPIIK), kK KOTOpOMY OTHOCAT MANMIUISPHBINA pak
IIUTOBUIHOMN ’keje3bl W (DOIUIMKYIIAPHBIM pak HIUTOBHIHOMN >ene3sl. [6] Ha HauagpHOM 3Tame JedeHus
MHOTHE TIAIIMEHTOB C JaHHBIM 3a00JICBaHUEM MIPOXOJIAT MPOIeTypy OTHONH TUPEOUIIKTOMHH, U U3MEPCHUE
ypoBHs tupeornobyauna (TT) B kKpoBH TOCITE Omnepariu — 370 3h(HEKTHBHBIN CIOC06 MOHMTOPHHTA HATHIHS
WIH OTCYTCTBUS pPEUWANBA s JOJITOCPOYHOTO HAONIONEHUS, TOMOTAIONINA BBICTPOUTH CTPATETHIO
nanpHeimero gedeHus. Beicokuit ypoBens TT' B KpoBU mocie onepaluy CUUTACTCS KPUTEPUEM PELUIUBA HIIH
HETNOJTHOTO yAaJieHWs] TKAaHW IIMHTOBHIHOW JKeJe3bl, TaK KaK THPEOIHUTH SBIAIOTCA €IUHCTBEHHBIM
HMCTOYHHKOM JIaHHOTO O€JIKa B OpraHu3Me, MO3TOMY ITOCIIe MTOTHOW THPEOUIIKTOMUH conepkanue TI B kpoBu
JTIOJDKHO MTOCTETICHHO CHU3UTHCS JI0 HYJIEBOTO 3HAUCHUS. Y YUTHIBAs MUHIMATBHBIHN MPEJeN KOJTMIeCTBEHHOTO
OTIpeAIeTICHHsI PACIIPOCTPAHEHHBIX KOMMEPYECKHX TUATHOCTHYECKUX TECTOB, CUMUTAETCA, YTO Y IalHeHTa
OTCYTCTBYET PEUUANB, ecu ypoBeHb TI' B kpoBu Hivke 1 Hr/mi. [6]
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Lenp paGoTel — KJIIOHHpOBaHHE (HPArMEHTOB TeHa THPEOITO0YIHMHA YeJIOBEKa B KIIETKaX MPOKapHOT,
MOJIy4YEHHUE U aHAJIN3 [€HHO-UH)KCHEPHBIX KOHCTPYKIUH, COAEPIKAIINX Pa3IMYHbIC yUYaCTKU THPEOTI00yInHa,
YTO MO3BOJIUT MOJTy4aTh peKOMOUHaHTHBIC Oenku, coaepskanire N u C KOHIIEBbIC Y4aCTKUA TUPEOTI00YIMHA,
YTO IO3BOJIUT COBEPIICHCTBOBATh AMArHOCTHKY M PACHIMPUTh NMOHMMAaHHE NAaTOT€He3a ayTOMMMYHHBIX
3200J1€BaAHUI [IIUTOBUIHOMN KEJIE3HI.

B pabote ObuIM TOCTaBJICHBI CIACAYIOIIME 3alaud: BBIACIUTH TOTanbHYl0 PHK u3 Tkanu murtoBuaHON
JKene3sl M CHHTe3npoBaTh Apyxuenodynyro kJJHK meromom oOpatnoit Tpanckpunuun OT-IILP Ha marpuune
MPHK TI'; momyuuts ¢parMeHTHl 3Kcrpeccupyromeiics mocinenoparenpHocTn TeHa TIT meromom [P Ha
Matpurie kJ[HK; ckoHCTpyHpoBaTh KIOHUPYIOMHUNA BEKTOP, COACPKAIIHMKA (DparMeHTHI IKCIPECCUPYIOMIEHCS
nocnenoBatTeabHoCcTH reHa TI; KIOHMpOBaTh MONMyYeHHbIH BekTop B KieTkax E. coli mramm XL1-Blue;
MIPOBECTH aHAJIN3 MOJYYEHHON F€HHO-MHXEHEPHOH KOHCTPYKIIHH.

MarepuaJibl © MeTOAbI

OObexr wuccnenoBanus: Tkanb L[, momydennas ot manuentra. Beimenenme MPHK: tkamp K
3aMOPaKUBAIH B JKUIKOM a30T€ U TOMOTE€HHU3HPOBaNH. HyKIIeWHOBBIE KHCIOTHI OYHINAIN OT OEIKOB M
pasnernsum MeToioM yibTpareHTpudyruposanus mpu 100 000 g B rpaguenTe 1e3us xiopuaa. s momrydeHus
k/ITHK ncronb3oBanu pepMeHTATHBHBIN cuHTe3 aByxienoueunoi kK ITHK ua poly (A)+— MPHK.

Jus TtpaHcopMalMKi HMCIONb30Baal KoMIeTeHTHbIe KieTku Escherichia colii, mramm XL1 Blue
(«EBporen», Poccus).

OJNUTOHYKJICOTHIHBIC TpaiMepbl ObUIM TMOA0OpaHbl Ha OCHOBE IOCIIEIOBATEIBHOCTEH HYKJICOTHIOB,
coopanneix B Gen Bank ¢ mcnomp3oBanmeM oHIIaWH-TIporpamMmbl Primer Blast. CuHTEe3upOoBad IATH map
npaiiMepoB Ha pa3iaudHbie yuyacTku, coorBeTcTBytomue K/IHK rena TI': nepBbIit yuactok pazmepom 588 m.H.
(7381-7968 1.1.), BTOpOi#i yyacTok pasmepom 770 m.H. (7244-8013 m.H.), TpeTuit yuacTok pasmepom 864 1.H.
(2297-3160 m.H.), yeTBepTHIit yuacTok pazmepoMm 902 m.H. (4629-5530 m.H.), mATHIA y4acTok pasmepom 833
mH. (5529-6361 mn.H.) Omuronykneotuabl mas ammndukanun ydactkoB kJIHK rema TIT Obuim
CHHTE3UpOBaHbI KoMmanueil «Esporen» (Poccus). J{n3aifH 0MTOHyKIEOTHIOB TPOBOIUIIN B iporpamme Blast
NCBI. B kayecTBe MaTpu4HOH MOCIEIOBATCIILHOCTA HCIIOJNB30BaIM mocienoBaTenbHocth MPHK
tupeornodynuHa NM 003235.5, onyonukoBanHy0 B 6a3e nanHbix GeneBank.

Meronom [P npoenena ammudukanus pparmenToB JTHK pasnmuaHol MIHHBI, comepyKalnX YIacTKH
HyKJleoTuHOM mocnenoBatenbHocTH KJIHK rena TI, nns mocnenyromiero KJIOHMPOBaHUS B BEKTOPHbIE
CHCTEMBI. ITpoBoaAWIH ¢ moMouibto [P — ammmmdpukaropa T-100 (Bio-Rad). [Tonyuennsie [TLP-nipoxykTsl 1
npo6b1 JIHK (Ha sTanax KIOHUPOBaHHS) pa3aessuin MeToaoM aektpodopesa B 1,5 % araposnom resne. TTLP —
NPOJYKTHI BBIACISIIA W3 Tels arapo3bl ¢ MOMOIbi0 Habopa peaktuBoB Cleanup Standart mo meroamke,
PEKOMEHIOBAHHOM NMPOU3BOJIUTEIIEM.

Peakmuio murupoBaHus IPOBOIMIIH ¢ TToMoInbio Habopa Quick-TA kit 6e3 nmpeaBapuTeIbHONH 00pabOTKH
pPECTpPHKTa3aMH B COOTBETCTBHU C HWHCTPYKIHMeW K HaOopy. Qms kinoHmpoBaHus moiydeHHBIX [ILIP —
MPOAYKTOB M KOHTPOJIS SKCIPECCUH OBLIHM UCTIOJIb30BaHbl BeKTophl: PAL2-T, pVaxl.

Pe3yabTatsl u 00cy:x1eHue

Kontpons PHK, BbIIEI€HHOM U3 TKaHU HIMTOBUIHOM *ene3bl, U cuHTe3 kK IHK rena TT.

Brinenenne TotamsHoit PHK mpoBomwim corimacHoO MeToauKe, ONMKMCAHHON B MaTepualaX U METoAax.
Broimenennsie u3 Tkanu muToBuanoi kenessl (IIDK) cemp pasmuunsix oOpasioB ToransHoi PHK Obumn
paszeneHsl MeTojoM 3jekTpodopeza B 1,5% B reme arapossl mpu Hampsokenuun 75 B. [lomyuennas
anekrpodoperpamma oopasos PHK npencrasiena va pucynke 1.

Ha marpune Beigenennoi poly(A) — MPHK mposenu (pepMeHTaTUBHBIN cHHTE3 AByxuemnodednoi kJJHK,
BKJTFOYAsi CHHTE3 TEPBOI W BTOPOM IIEH U pacieIieHue MeTiH, cBsas3biBaromen nenu k/IHK, aykeasoit S1,
CHeIU(UUSCKU pa3pyIIaroIIeii 0THOICITOUYSYHBIC YUYAaCTKH HYKIIEMHOBBIX KUCIOT. CuHTe3 nepBoii nernu kJJHK
mpoBoawan ¢ nomoinsio PHK-3aBucumoii JJHK monumepassl, onuro 3’-mpaiiMepa, cogepskamiero oauro(dT)
MOCJIEIOBATEIBHOCTh U OJIMTOHYKJICOTHIHOTO ajanTepa, comepairero oiauro(dG) mocienoBarebHOCTh Ha
3’-xonie. Jnsa cunre3 Bropoit nenu kJIHK wucnonszosanu meton TP ¢ JIHK-momumepasoii 1 E. coli u
npaiiMepoM M13, COOTBETCTBYIONIMM BHEIHEH YacTH OJIMTOHYKJICOTHIHOTO ajanTepa W 3’-mpaiiMepa.
[penapar k/JHK xpanunu npu temneparype munyc 20 °C.
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B kauectBe Marpuubl i ammnudukanuy Obuia ucnoias3oBaHa kKAHK u3 TkaHu mUTOBUAHON *Keme3Hl,
cuHTe3upoBanHas panee. C 1eIpi0 ONTUMHU3ANNA ycloBui mposeaenus TP ams ammmdukarmm omucaHHBIX
Y4YacTKOB 3Kcmpeccupyrouieiica nociuenoparenbHocTd kJIHK rena TI' uenoBeka mcmonp30Banu rpagueHT
TeMIlepaTypbl Ha CTaJWU OTXHra mnpaiiMepoB (muama3zon rpaaueHtra 58-64 °C). beum momydenst TT1[P
npoaykTel aiauHoN 800—1000 m.H. ¢ MCMOAB30BaHUEM Maphl IparimMepoB 864 1.H. MpU TeMreparype OTKUra
npaiiMepoB 58 u 60 °C u ¢ UCTIONB30BaHKEM MaphI paitMepoB 833 M.H. MpHU TeMIepaType OTKUTa paiMepoB
62 u 64 °C. Taxoke ObUT HOXy4EH NPOAYKT ANMMHOM 770 I.H. C KCIIOIB30BaHUEM Taphl paiimepoB 770 m.H. Ipu
Temneparype omxkwura mpaiimepoB 60 °C. Mcxons M3 NpUBEIEHHBIX Pe3ylbTaToOB, HanOoJee ONTHMaIbHas
TeMITepaTypa OTKHTa IS Mapkl paiMepoB 864 1.H. coctaBmia 58 °C, s mapsl mpaiimepos 833 m.H. — 62 °C.
st maper mpatimepoB 770 1.H. onTUManbHAs TeMIeparypa oTxura cocrasmia 60 °C.

3000 n.H.

1000 n.H.

9 10 11 12 13 1415

Pucynoxk 1 — Dnekxrpodoperpamma odpasior PHK B 1,5 % araposnom resne qoposxku 1,12 — mapkep 100 + bp
DNA Ladder; nopoxku 2, 13 — mapkep 1 kb DNA Ladder; noposxka 3 — PHK o6pazer Ne 1; noposxka 4 — PHK
obpaszer Ne 2; mopoxka 5 — PHK o6pazent Ne 3; nopoxkka 6 — PHK o6pazen Ne 4; nopoxku 7, 14, 15 — mycTsie;

nmopoxka 8 — PHK o6pazer Ne 5; mopoxka 9 — PHK o6pazert Ne 6; nopoxxku 10,11 — PHK o6pazerr Ne 7

Pucynok 2 — Dnexrpodoperpamma TP nponykros
(o6pasusr 1-6) B 1,5 % rene araposbl: gopoxka 1 —
obpazerr 1 (770 1m.H.); JOpOXKKa 2 — Mapkep IJIHUH
100+bp; mopoxka 3 — obpasen 2 (770 mn.H.);
Iopoxka 4 — obpazeny 3 (864 m.H.); TOpoXkka 5 —
obpazerr 4 (864 m.H.); JOpoXKa 6 — Mapkep IJTHH
1kb; moposkka 7 — obpasert 5 (902 1m.H.); 10poKKa 8
— obpazern 6 (902 m.H.)

Pucynok 3 — Dnexrpodoperpamma I1LP npoaykros
(o6pazusr 5-8) B 1,5 % remne arapossl: gopoxka 1 —
obpaszert 5 (902 m.H.); nopoxka 2 — odpaszert 6 (902
IL.H.); JOpokKka 3 — mapkep e 1kb; nopoxka 4 —
obpazert 7 (833 m.H.); TOPOXKKH 5 — Mapkep IIMH
100+bp; mopoxka 6 — obpasern 8 (833 m.H.)
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Pucynok 4 — Dnekrpodoperpamma [P npoaykToB, moiaydeHHbIX Ha mpaiimepax M13 u cnenmduueckux
npaiiMepax B 1,5 % rene arapossl: qopoxka 1 — o6paser 7 kynbrypa 4/1 (864 11.H.); TOpoxKa 2 — MapKep JJIHH
1kb; nopoxka 3 — obpaser 8 kynbTypa 4/2 (864 m.H.); nopoxkka 4 — obpazen; 9 kynsrypa 7/1 (833 m.H.);
JIopoxka 5 — mapkep mmua 100+bp; mopoxkka 6 — obpasern 16 kynsTypa 4/1 (864 11.1.); nopoxkka 7 — obpaserr
17 xyneTypa 4/2 (864 1.1.); nopoxka 8 — oOpaserr 18 kynbrypa 7/1 (833 1.H.)

IMonyuennsie TP npoxykrsl aawno# 770 m.H. (06pasits 1,2), 864 m.H. (06pasisr 3,4) u 833 m.H. (0Opasirs!
7,8) ObLIM BBIICNICHBI W3 TeJs arapo3bl M O4MILNCHBI mpu momoumu Habopa Cleanup Standard cormacho
WHCTPYKIIMHU TTPOU3BOJUTENS, PUCYHKH 2, 3.

Brinenennsie [P npoaykTel, coaepskaniue HeMaTpUIHbIC 1€30KCHAICHO3HHBI OB BCTPOCHEI B BEKTOP
Jutst KiioHupoBanwus nof aevicteuem T4 JIHK nuraszer. Beero 0bio mosrydeHo 6 o0pa3ioB JIMra3HOW CMECH, B
KOTOPBIX aMIUTMKOHBI OBLTM TPEICTAaBIEHHBIMU IMONydeHHbIMU paHHee [II[P mpomykramu. Jlurmposanwue
TIPOBOJIMJIM COTIIACHO METO/MKE, OTIMCAHHOW B MaTepHaliaX U METOoax.

Komnerentubie kinetku E. coli mramm XL1-Blue 6sutn TpanchOpMUpPOBaHbI MOTY4YEHHBIMU 00Opa3namMu
JUTa3HOH CMeCH COTJIACHO CTaHAPTHOMY HPOTOKOITY.

B pesynprare Tpanchopmarmy U mpoBeACHHUS O0en0-Toay0o0i cenekiuu ObuTo oToOpaHo 1o 2 Oelble
KOJIOHWW KaKAOTO H3 6 BapWaHTOB TpaHC(HOPMHUPOBAHHBIX KIEeTOK. OTOOpaHHBIC KOJIOHHW 3aTeM
KyJIbTUBUPOBAINCH B TeueHHe HOuM B cpeae LB ¢ ammunmmmuaom. B pesynprate mposenenust IILIP c
npaitmepamu M13 6putn mrosrydeHs! [ILHP mpomyktel mmuHOM 1109 m.H. Ha Matpuie miasmumHoi JTHK,
BBIZICJICHHOM M3 peKOMOMHAHTHBIX KYJIbTYpbI KiIeTOK E. coli 4/1, u mymnnoii 1015 m.H. Ha MaTpuIle mIa3MUIHOR
JHK, BbimeneHHoit u3 KynbTypsl 7/1. JInmMHa TpPOIYKTOB IOJHOCTBIO COOTBETCTBOBAja JUIMHE caiiTa
TOJIMKIIOHUPOBAHUS, COJIeprKallero 1efeByro BcTaBky. Ilpu nposenenuu I[P ¢ mpaiimepamu 864 1m.H. Ha
Matpwurie miasmunaoit JIHK, Beiaenennoi u3 pekoMOMHAHTHBIX KyibTyp 3/1, 3/2, 4/1, 4/2 O6bumH TTOITYYICHBI
MPOAYKTHI JUIMHOU 864 11.H., IJIMHA POAYKTA, MOTYyYEHHOI'0 C HCIIOIB30BaHIEM Maphbl MpaiiMepoB 833 1.H. Ha
marpuue miasmunHod JHK kymetypet 7/1, cocraBuma 833 m.H., pucyHok 4. B o0oux cinyyasx niauHa
aMIUT(UAIIIPOBAHHBIX (ParMEHTOB TOJHOCTHIO COOTBETCTBOBAja [JIMHE BCTaBKW. JlampHeHmmi aHamm3
mwrazmunnon JIHK xyneryp 1/1, me 1/ 2, 2/1, 2/2, npoBeneHHBIN ¢ HCIOJNb30BaHUEM TpaiiMepoB M13 u
npaiMepoB, ceUnUYHBIX IS BCTaBKU AMUHOHM 770 1.H., HEe MOKa3ajl HaJMuus BCTaBKH B COCTABE BEKTOPA.
Bruta onpenenena HykIeoTHIHAS TTOCIIEAOBATENILHOCTD TIOJTYYSHHBIX BEKTOPOB, coepikaiiue yuyacTku kJJHK
rena TI'. Jlna yugactkoB 864 m.H. (mocmemoBarensHocTh KJIHK rema TT' 2297-3160 mu.) u 833 mH.
(mocnenoBatensHocTh KJIHK rena TI' 5529-6361 m.H.). METOJOM CEKBCHHUpPOBaHHs OblIa MOITBEPIKICHA
MOJIHA HWACHTHYHOCTH, OmyOimkoBaHHOH B Gen Bank mociemoBareiasHoct MPHK THpeornoOynnHa
NM_003235.5. Ilomyuennbsie BcTaBkH, comepkamue (parmentsl KJIHK rema TI' Obimm mepeHeceHBI B
skcnpeccupytomuii Bekrop PVAX 1 muist nanpHeimei Tpanceknuun B kietounyro guauto CHO.
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3akioueHne

B Hamieit paboTe mpencTaBieHbl pe3yIbTaThl KJIOHHPOBAHUS JIBYX yYacTKOB IOCIEAOBATEIHLHOCTH T'eHa
THpeorIo0yarHa YenaoBeka auuHod 864 n.H. (mocnenoBarensHocTh KJHK rena TI' 2297-3160 n.H.) u 833
m.H. (mocnemoBarensHocTh KJIHK rema TT' 5529-6361 m.u.). J{na ygactkoB 864 m.H. (IOCIeI0BaTENLHOCTE
k/IHK rena TT" 2297-3160 n.H.) u 833 m.H. (mocnenoBarensHocTh KJJHK rena TT' 5529-6361 m.H.). MmeTogom
CEKBECHMPOBaHMs Oblla MOATBEp)KIACHA TMOJHAs HWAECHTHUYHOCTb, oOmyOnukoBaHHOH B Gen Bank
nocnenoBatensHocth  MPHK  tupeormobymmaa NM_003235.5. IlomydeHHBIE BCTaBKH, COJAEpIKaIIye
¢parmentsl k/IHK rena TI' 6pumm mepenecensl B dkcmpeccupyronuii Bektop PVAX 1 mnsa ganbHewmei
TpaHcdekuuu B kinetounyo JuHuto CHO. [Tonyuenne pekoMOMHAHTHBIX OENKOB, CONEPKAIINX OTACIbHBIC
AQHTUTECHHBIC JETEPMUHAHTHI THPEOTJIO0YINHA YeJIOBEKa MO3BOJIMT HMCIOJIb30BAaTh PEKOMOWHAHTHBIC OEIIKU
JUIL COBEPILEHCTBOBAHUS BBICOKOTYBCTBHUTEJIBHBIX MMMYHOXHMHYECKHX TECTOB HOBOIO IIOKOJCHMS IS
oTpeieNIeHHs TUPEOTTIO0YIIMHA B KPOBH MAIEHTOB ¢ Ju(depeHIMpOoBaHHBIM PAKOM ITUTOBUIHON JKEJIE3bl, a
TaKKe A7l BBIABICHUS CIEHU(PHUCCKUX ayTOAHTHTEN B CHIBOPOTKE KPOBH MAIMEHTOB C ayTOMMMYHHBIMU
3a00JIeBaHUSIMH IIUTOBUAHOM Jkene3bl. JlanpHeie uccae10Banus B 3TOM HallpaBJIeHUH Oy IyT HAalpaBJICHBI
Ha KIOHUPOBAaHWE JPYTUX YYacCTKOB Te€Ha THPEOTJOOy/IMHA, HUMEIONMX OOJNbIIOe 3HAUCHHE IS
(opmupoBaHUs 3a00I€BaHUI MIUTOBUAHOM KeJIe3bl UeIOBEeKa, Ha Pa3HbIX Taax pa3BUTHs 3a00JIeBaHUS IS
NPOBEICHNS PaHHEH AMATHOCTUKHU U CHEUU(UIECKOTO JICUECHHUSL.
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HCCJEIOBAHUE AHTUOKCUJAHTHON AKTUBHOCTHU 3EPHOBOTI'O XJIEBA,
INPUT'OTOBJIEHHOI'O HA 3AKBACKAX

C.B. Kumaesckasn, O.A. Pewvemnux, /I.P. Kamapmounoea
Kazanckuil HayuoHanvhvlil UCC1e008amenbCKull mexHoaroesudeckul yuusepcumem, Kazamnw, Poccus

KnvHn4eckre U 3MHUIeMAOIOTHYECKIE HCCIIE0BAHMS MTOKA3bIBAIOT, YTO MOTPEOICHUE IeTFHOTO 3epHA U
MPOJYKTOB HA €r0 OCHOBE CBSI3aHO CO CHIDKEHHEM PHCKa pa3BUTHS XPOHHUYECKHX 3a00J€BaHUI. B BUIY €r0
YHHKATBHOTO (UTOXUMHUECKOTO cocTaBa [1]. Ha Hamn B3rIs, MepCreKTHBHBIM HATPABICHUEM TOBBIIICHUS
MTUTIIEBOY 1 OMOJIOTHYECKOH IMEHHOCTH XJIeO00YIIOTHBIX U3/IEITHH SBIISETCS pa3pad0TKa TEXHOIOTHH 36PHOBBIX
cOpTOB Xxjeba Ha 3aKBacKaX MOJIOYHOKHCIIBIX OaKTepuil, MPOSBISIONIMX BBICOKYIO AHTHOKCHAAHTHYIO
AKTHUBHOCTD, YTO TIO3BOJIUT 000OTAaTHTH XJ1€00NEeKapHYIO NPOIYKIHIO AOTIOTHUTEIbHBIMA aHTHOKCHIAHTaMH.

Ilens pabOTBI — WCCICAOBAHHUE BIMSHUS 3aKBACOK MOJIOYHOKHCIBIX OaKkTepuil Ha MOKa3aTesn
AQHTUOKCHIAHTHO# aKTUBHOCTH 3€pPHOBOTO XJicOa. B uccienoBanun npuMeHsid HOBBIE 3akBacku L. fetmentum
10 (3akBacka 1), L. casei 32 (3akBacka 2), L. plantarum 24 (3akBacka 3), oOyiamaromiye BBICOKUM
AHTHOKCHJAHTHBIM MoOTeHIuanoM [2]. B paboTe olleHMBaIM aHTHOKCHUAAHTHYIO AKTHBHOCTH OOpa3lioB
3epPHOBOTO XJieOa OMPEJeNSUIN M0 BEIMYWHE BOCCTAHABJIMBAIONICH CHIIBI, aHTUPAJUKATbHONH aKTHBHOCTH U
THIPOKCHII-CBS3BIBAIOIIEH CIOCOOHOCTH BOJHOTO H CIIMPTOBOTO 3KCTPAKTOB.

AHanu3 SKCIePUMEHTABHBIX JAHHBIX CBHICTEIBCTBYET O TOM, YTO BOJHBIC SKCTPAKTHI 36PHOBOTO XJieha
obsamaroT OOJIbINCH aHTHOKCHIAHTHOW €MKOCTBIO 110 CPaBHEHHUIO cO CIUpTOBbIMHU (puc. 1). Tak, 3HaueHUS
BOCCTaHABJIMBAIOLICH CHJIBI U aHTHUPAJUKAIBHOW aKTHBHOCTH BOJHBIX OKCTPAKTOB B 2—2,5 pasa BBINIC 11O
CPaBHEHHIO C TAKOBBIMH y CHHPTOBBIX, CIIMPTOBBIE SKCTPAKTHI HE MPOSBISIOT THAPOKCHII-CBSI3BIBAIOIIYIO
AKTHBHOCTb. YCTAHOBIICHO, YTO TNPHMEHEHHE TMpoliecca (epMEHTAIlMd 3€PHOBOM Macchl 3aKBacKaMu
MO3BOJIICT YBEIWYUTh AHTHOKCHJAHTHYIO AKTHBHOCTh TOTOBBIX W3JICIHUNA: BOCCTAHABJIHMBAIONIAS CHUJIA
3epHOBOTO XJie0a yBeTHMYMBAETCs B CpeaHeM Ha 8,7 %, aHTHpaguKanbHas akTHBHOCTb Ha 25,5 %, THAPOKCHIT-
CBsI3BIBAIONIAs aKTHUBHOCT, Ha 25,9 % TO CpaBHEHHIO C KOHTPOJEM, YTO OOBACHIETCS BBICOKHM
AHTHOKCHIAHTHBIM TIOTEHIIHAIIOM IITAMMOB MOJIOYHOKHCIIBIX OAKTEPHii, BXOSIIMX B COCTAB 3aKBacOK [2].

Pucynok 1 — AHTHOKCHIaHTHAS aKTHBHOCTH 36pHOBOTO XJicOa Ha 3aKBackax a) BOCCTAHABIIMBAOIIAS CHJIA;
0) aHTHpaAuKaIbHASI AKTUBHOCTB; B) THIAPOKCHII-CBS3BIBAIOIIAS] AKTUBHOCTH

Taxum O6p3.30M, IMPUMCHCHUE 3aKBACOK C BBICOKMM AHTHOKCHJIAHTHBIM IIOTCHIIMAJIOM B TEXHOJOTHHU
3CPHOBLIX COPTOB xje0a MOKET CTaTh Sq)(i)CKTI/IBHLIM HUHCTPYMCHTOM JId YBCINYCHUA AHTUOKCHIAHTHOM
€MKOCTH TOTOBOH MNpOAYKIIHH.
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HOJIMMOP®U3IM MUKPOCATEJUVIMTHBIX JIOKYCOB, ACCOHUUPOBAHHBIX C 'TEHAMU
PE3UCTEHTHOCTHU K PLASMOPARA VITICOLA U ERYSIPHE NECATOR,
B JUKOPACTYIIUX ®OPMAX BUHOI'PAJIA KPBIMA

I'.B. Kopuunves, B.U. Pucosannasn, A.10. Pazankuna
BHUU sunoepaoapcmea u sunooenus Mazapau, PAH, Anma, Poccus

Munpio U OUJIUYM — BPEIOHOCHBIE 3200JIeBaHNsI BUHOTPAIa, MOPaXKAIOIHE KIETKH (POTOCHHTETHYECKUX
TKaHEeH ¥ MPUBOJAIINE K YChIXaHUIO TPO3JCH, MOTEPSIM YpOKas U CHIXKCHHUIO KayecTBa sAroia. Bo3Oyaurenu
GoesHel, cOOTBETCTBEHHO, oomHuIeT Plasmopara viticola Berl. et De Toni u ackomuner Erysiphe necator
Schwein. Co3naHue copToB BUHOTPa/1a, yCTOHUMBBIX K (PUTONATOTCHAM, SBIISICTCS aKTyallbHbIM. Hocurensamu
TCHOB PE3UCTEHTHOCTH K MUJIZIBIO M OUAMYMY SIBJISIFOTCS TUKHE BBl BUHOTPaa ceBepoamepukanckoro (Vitis
aestivalis, V. berlandieri, V.riparia u np.) u asumarckoro (V. amurensis, V. bashinica, V. davidii u ap.)
npoucxoxaeHns. Bunorpan kyaetypubiit (Vitis vinifera ssp. sativa D.C.), 3a uckiroueHreM MEKBHIOBBIX
rHOpHUIOB, PE3UCTEHTHOCTBIO K MWIABI0 M ouauyMy He oOxnamaer. [Ipu sToM cpemu mpexactasureneit V.
vinifera BBISBICHBI YCTOHUYWBBIE K I'pUOHBIM Oone3HsM (opmbl BuHOTpana secHoro (Vitis vinifera ssp.
silvestris Gmel.). B kauecTBe MCTOYHHUKOB T€HOB PE3UCTEHTHOCTH IMPENCTABJISIOT MHTEPEC AMKOPACTYIIHE
(hopMbI BUHOTPAJIA, CPEIU KOTOPBIX HA TeppUTOprU KpbiMa MOTYT BCTpEeUaThCs KaK OJJUYABIINE SK3EMILISAPbI
V. vinifera ssp. sativa, Tak u npezacrasutenu V. vinifera ssp. silvestris. B HacTosIee Bpems onpeneneHbl 1
KapTUpoBaHbl cBbille 30 TeHOB PE3UCTEHTHOCTU BHUHOrpaJa K MWIIbIO U 15 — k omamymy. MapkepHas
CENIEKIMsI MMO3BOJISIET OTOMpATh TCHOTHIIBI, HECYIIME IEJIeBble TeHbl, MUHYS (DEHOTHIMYECKYIO OICHKY.
SSR-Mapkepbl — MHKpPOCATE/UIMTHBIC TaHICMHBIC TOBTOPHI HYKIICOTHUIOB, aCCOIMHPOBAHHBIC C TCHAMU
pesucteHTHOCcTH. Hamm wmccnemoBanbl SSR-Mapkepbl, acCOIMHUPOBAHHBIC C TEHAMH PE3UCTEHTHOCTU K
munaeio Rpv6 (mapkep VMC8g9) u Rpvl3 (mapkep VMC1g3.2), a takke k oummmymy Runl (mMapkepsr
VMC413.1 u VMC8g9), s OLIeHKH MX UCTIOIB30BAHHMS C LIENBIO TOUCKA HICTOYHUKOB I'€HOB PE3UCTEHTHOCTH
B 45 oOpasiax AukopacTymux Gopm BHHOTpaaa, COOpaHHBIX B TOpHO-JIecHOH 30He KOkHOro 6epera Kpbima.
B KauecTBe MOIOKHUTEILHOTO KOHTPOJISA K MUIIBI0 Mcronb3oBad Vitis riparia Michx., k ougnymy — copt
BuHOrpajga Kummum BatkaHna, B kauecTBe oTpuLaTenbHOro KoHTposst — copt [apaone. IHK Beiaensim u3
nucTheB ¢ ucnoib3oBanueM LITAB-Oydepa, ammdukanus BeimonHena Ha nprbdope «T100 Thermal Cycler»
o anmpoOMpoOBaHHOMY HaMmH TpoTokoiry. ®@parmenTHs aHamu3 [II[P-mpoaykToB BBITONIHEH HA mpuOOpe
«ABI Prism 3130» c¢ ompezaencHueM pa3MepoB ajieliell ¢ MOMOIIbI0 mporpammbl  «GeneMapper.
[lomyueHHble JaHHBIE CTAaTUCTUYECKH O00pa0OTaHBl C HCIONB30BaHUEM Tnporpammbl  «Popgen 32».
[Mony4ennsie SSR-poduny Mokazanu MOJIUMOPPHOCTh JIOKYCOB; KOJHYECTBO alieield cOCTaBwio oT 9
(VMC1g3.2) mo 12 (VMCB8g9). B mokyce VMC4f3.1 mambonee yacto BCTpedaeTcs amieib 182 1mH, B
VMC1g3.2 — 126 mH, B VMC8g9 — 200 nH. ITo nokycy VMC1g3.2 npeobnasatoT TOMO3UTOTHI, U3 HUX 26 —
o ayurento 126 mH. [lo moxycam VMC8g9 m VMC413.1 npeodnanarot rerepo3uroTsl. [1o moxycy VMC8g9
BBISBIIEHO 14 roMo3uroT, u3 Hux 4 — no amieiro 200 ou; mo VMC413.1 — 11 roMo3urot, U3 HUX 4 — 110 aJUIEITIo
174 . B nutepatype npuBOIsATCA CIEAYIOMINE pa3Mepsl QyHKIMOHATBHBIX ajuieneii: B mjokyce VMC1g3.2 —
118, 174 mu; B VMC8g9 — 138, 156, 159, 161 nn; B VMC4£3.1 — 161, 188 u 192 nH. Cpeau uccieayeMbix
BBLABIIEH 1 oOpasen ¢ pasmepom amrens 192 mH B mokyce VMC413.1, copnamaromumM ¢ QyHKIHOHATBHBIM.
B VMC1g3.2 oanoro o6pasiia BeisiBiieH amiensb 120 mH, 61u3kuii K pasMepy QyHKIHOHaIbHOTO ayutens (118
mH). B VMC8g9 annenu, pa3mepsl KOTOPBIX COOTBETCTBYIOT IEJIEBBIM WM OJHM3KH K HUM, HE BBISBICHBI.
HUccnenoanue nmonauMop¢uszma SSR-IOKYCOB, acCCONMUPOBAHHBIX C TEHAMH PE3UCTCHTHOCTH K MU0 U
OHMJYMY, B JHKOpAcTyIIuX (opmax BuUHOTpama KpbsiMa MpOBEIEHO BIEPBBIC, MOITYYCHHBIC PE3YJIbTAThI
TPeOYIOT ANbHEHIIIETO N3YUYCHUS.
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HCIOJIb30BAHUE CMEITAHHOM KYJbTYPbl METUJIOTPO®HBIX BAKTEPUI
METHYLOPHILUS QUAYLEI " METHYLORUBRUM EXTORQUENS JJIS ITIOJTYYEHUA
BUOIIOJIUMEPOB

E.P. Mumuna, A.b. Mun, A.b. INuuenuunurxosa

DI'HOY BIIO «MHP3A — Poccuiickutl mexnonoeuyeckuil yuusepcumem», Mocksa, Poccus

IMonu-3-ruapokcubytupat (II'B) — cuHTe3MpyeMBIii OaKTepusIME OMOpasIaracMblii 1 OHOCOBMECTHMBIH
TUTACTHK, CXOXKHH TI0 CBOIMCTBAM ¢ mosimnponuieHoM. [IpuMeHenne 3Toro OHonoauMepa B IPOMBIIITICHHOCTH
OTPaHUYEHO €r0 CTOUMOCTBIO, ONPEENIIeMOH, IPEKAE BCET0, UCTOUHUKOM yriiepoaa. OJHUM U3 AOCTYIHBIX
YTIIEPOIHBIX CyOCTPaTOB SIBIISIETCS METaHOJI. MI3BECTHO MHOTO METHIOTPODHBIX OaKTepHii, CHHTE3UPYFOIIUX
[II'b, nanpumep, Methylorubrum extorquens — po3oBokpamieHHas (aKyJIbTaTUBHAS METHIOTPO(HAsS
Oaxtepus. C menpl0 yBeIMUEHHsS KOHBEPCHU METAHOJNA B MPOLYKTHI B HACTOALICH pabOTe HCIIOIB30BAIN
CMEIIaHHYI0 KyJIbTYpy Metuinotpodusix Oaktepuit Methylorubrum extorquens (BKIIM B-13995),
HakarumBaronmx [II'6 B Oumomacce, m Methylophilus quaylei (BKM B-2338T), cekpeTupyromux
BBICOKOMOJICKYIISIpHBIH sk30nonucaxapuy (JI1C).

Bakrepuu BeIpammBaiy B MUHepalnbHOH cpejie ¢ 1 % MeraHona B KoHHUYeCKHX Kojbax mpu 28° C u 170
00/MuH B TeueHue 48 4. KynbTypsl ¢ 3alaHHBIM COOTHOIIEHHEM INTAMMOB COCTaBJISUTH C WCIIOJIb30BAaHUEM
YpaBHEHUH 3aBUCHMOCTH MyTHOCTH OaKTepHalbHBIX CYyCHEH3UH OT KOHLIEHTPALHHU KIETOK, OJTY4YEeHHBIX IS
Kaxzaoro mramMma. COOTHOLICHMS INTAMMOB B CMEIIAHHOM KyJIBTYpe ONpPENessyIi B MOMEHT BHECEHUS
uHokynata (O4) U B KOHIE KyJbTUBHpOBaHUS (48 1) BBICEBOM Ha IUIOTHBIC MHUTATEIbHBIC CPEAbl U
pacCUWThIBAIM KaK OTHOLICHHE KojoHHeoOpasyromux enunui. Komonuu Methylorubrum extorquens
OTIMYaId MO PO30BOM OKpacke. buomaccy oT OeckIeTOYHON KUIKOCTH OTHACISUIM LEHTPU(PYTHPOBAHUEM.
Conepxxanne III'b B cyxoii OGmoMacce KOHTPOTUPOBAIM METOIOM 3eBeHXY3eHa, a KoHIeHTpanuio DIIC B
0ECKIETOUHON KUAKOCTH OTIPEEIISUIA aHTPOHOBBIM METOJIOM.

Brinenenre npoxyKTOB MPOBOAWIN IOCHE LEHTPU(DYTHPOBAHUS KyJIbTYpaldbHOH XuAKocTH. bruomaccy
IPOMBIBAJIM  METAHOJIOM A OTACNCHUSA  JIMIMAOB, 3aTeM  XJOpPO(OPMOM  SKCTparupoBaivd
nonu-3-ruapokcudytupar. N3 xmopodopmuaoro skcrpakra [II'B ocaxxmanu NATHKpaTHEIM 00BEMOM
muaTInoBoro sdupa. Crpykrypy III'B moareepxaamun meromom’ H— u'® C-SIMP-cmextpockommm. U3
OECKIIETOUYHON JKMIKOCTU 3K30IOIKCaXapui OCaXIald ABYKPATHBIM OOBEMOM aleToHa, (paKkIHUOHHBIN
cocra DIIC onpenensiiu MmeTonoM reib-punbrpanun Ha Toyopearl HW-65 Fine.

Hauanbnele cootHomenus 6akrepuit Methylorubrum extorquens u Methylophilus quaylei 6pu11 BBIOpaHBI
paBabiMH 9:1 m 6:1 coorBercTBeHHO. lIpoBOAMIM KYyJIBTUBMPOBAHHWE YHCTBIX W CMEIIAHHBIX KYJIBTYP
BBIOpaHHBIX mTaMMOB. [IpoaykTuBHOCTH yncTOl KynbsTypbl Methylorubrum extorquens mo cyxoii Guomacce
cocraBwia 1,0+0,3 r/nm 3a 48 yacoB mpu coaepxanuu [II'6 B Guomacce 25 % u konnenrpauuu DIIC B
6eckinerounoii skuakoctu 0,15+0,01 r./n, nias Methylophilus quaylei mpoaykTiuBHOCTE 110 OHOMacce cocTaBUIa
0,7+0,1 /7, IIT'b oTcyTcTBOBa, a cogepxkanue DI1IC B KymbTypanbHOM xuakocTd coctaBmio 0,69+0,05 r./m.
B cmerrannbix KyabpTypax Oakrepust Methylophilus quaylei pocia 6osiee akTHBHO — COOTHOIICHHE IITaAMMOB
yepe3 48 yacoB KyJIbTHBUPOBaHHS B KyJbTypax ¢ HayajdbHBIM cooTHomenuem Methylorubrum extorquens:
Methylophilus quaylei 9:1 u 6:1 coctaBuimo 1:1 u 1:2 npu npoAyKTHBHOCTH 10 CyMMapHo# 6uomacce 1,1+0,1
r/n u 1,0£0,3 r/n, mo BI1C — 0,49+0,01 r./n u 0,55+0,01 r./n u ¢ conepxanuem [1I'b B cymmapHoii 6uomacce
21 u 12 % cootBerctBenHo. Ctpykrypa III'B B 4HMCTBIX M CMEIIAHHBIX KyJbTypax Oblla HICHTUYHA.
VBenudeHne colep)kaHWs B CMEIIAHHOW KynbType Oakrepuu Methylorubrum extorquens, wnmeroreit
MEHBIITYI0 CKOPOCTH POCTA, TIO3BOJIMIIO TOBBICUTE MPOoAYKTHBHOCTH 110 I1I'b. DIIC, BeIIECICHHBIN U3 YHCTOMH
kynabTypsl Methylophilus quaylei, 651 mpeacTaBien Tpems ocHoBHbIME (pakuusivu: 4,5-8,4 M]Ta (36 % ot
o6mieit maccer OIIC), 1,6-3,7 M/la (45 %) u 0,4-0,6 M/Ia (19 %), B kyasType Methylorubrum extorquens
obuapyxeno ase ¢pakaun IIIC: 1,1-3,7 MJla (71 %) u 32-60 x/a (29 %). B cMmemanHoi KyJabType
obOHapyxeHbl Bce Gpakiyn II1C 9uCThIX KyIbTYD.

Takum 00pa3oM, MPOXYKTUBHOCTh MO MOJU-3-THAPOKCHOYTUPATY M SK30MOIMCaXapuay B CMEIIaHHBIX
KyJIbTYpax MajaeT HEe3HAUWTEIbHO IO CPaBHEHHUIO C YMCTBIMH, M CMEIIAHHAs KyJIbTypa METHIOTPO(HBIX
6axrepuii Methylorubrum extorquens u Methylophilus quaylei MoxeT ciIyXuThb TPOXYLEHTOM STHX
OMOTOIUMEPOB.
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HCCJEJOBAHUE AHTUMUKPOBHON AKTUBHOCTH IOCTEUOTHUKOB ITPA
MNPOU3BOACTBE ®EPMEHTUPOBAHHBIX MOJIOYHBIX NTPOAYKTOB

H.C. Ionanckaa', M.B. Kopwxuna’, 0.B. Baoeesa’

! Bonoeoockas T'MXA, Borozoa, Poccus
2 Bonozoockuii unuan @PIEHY ®HI] BUOB PAH, Bonozoa, Poccus

[TocTOmoTnkH, UM MEeTaOMOTHKH, KaK MUKPOOPTaHU3MEBI, KOTOPBIE MPOIOIHKAIOT TIOJIOKUTEIHHO BIHATH
Ha 30pOBbE UEIOBEKa, OyAy4d JH3UPOBAaHHBIMU (IMOCTE MPEKpANlIeHUs WX SKU3HECIIOCOOHOCTH), WITH
MOCPEJCTBOM TMHUTATENBHOW Cpelbl, Ha KOTOPOW OHM BBIPAIUBAIUCH (MOCTE yAANCHHS W3 He€ YKHUBBIX
KJICTOK) — HENb3s Ha3bIBaTh MPOOMOTHKAMH IO ompenencHuro [1], oaHAKO OTHENbHBIE MEXaHU3MBI HX
NEHCTBHSI, CXOKHUE C MPOOMOTHKAMH, MO3BOJISAIOT HAIEATHCS, YTO MPH MPOU3BOJACTBE (EPMEHTUPOBAHHBIX
MOJIOYHBIX MPOJYKTOB MOCTOMOTUKY MOTYT MPUMEHSTHCS BMECTO MPOOUOTUKOB, HITU COBMECTHO C HUMHU.

OpHHUM W3 BBISBJICHHOH paHee 00JIACTBIO MPOSIBICHUS Pa3IMYHBIX MEXaHU3MOB JICHCTBHUS IMOCTOMOTHKOB
(B KOHTEKCTE J[aHHOW TyONMKAIMK, TPUHAMAEMbIX KaK CHHOHHM, — METaOHOTHKOB) — SIBJSICTCS
AHTUMHUKPOOHAS aKTHBHOCTH UX META0OIMTOB, TIPH OTCYTCTBUH KUBBIX OaKTEPHANBHBIX KIIETOK [2].

[MpumeHeHne MeTaOMOTUKOB C BBICOKOW aHTUMUKPOOHOW aKTHMBHOCTH BMECTO MPOOHUOTHUKOB IMO3BOJIET
MPOM3BOANTH (DEPMEHTHPOBAHHBIE MOJIOYHBIE MPOAYKTHI C IJIUTEIHHBIM CPOKOM XPaHEHHUs, a IPUMEHEHHE
TaKUX METAOMOTHKOB COBMECTHO C MTPOOMOTHUKAMH ITO3BOJIIET YCUIIMBATD «3aIUTHBIC CBOWCTBA» 3aKBACOK 3a
Cc4€T METAOMOTUYECKOM COCTABJIAIOLIEH.

B Hacrosmiem uccneoBaHUN CPaBHUIN aHTUMHKPOOHYIO aKTHBHOCTH IO OTHOIICHUIO K TPEM IITaMMaM
TeCT-KyIbTyp cTaduinokokkos (Staphylococcus. xylosus5, Staphylococcus albusl, Staphylococcus aureus2)
TpEX BapUAHTOB 3aKBACOK:

(1) mpobuoTtnueckux 3akBacok (Lactobacillus delbrueckii subsp. bulgaricus 10, Lactococcus acidophilus
mecau3 20T), B CpaBHEHUH C

(2) mocTObHMOTHKAMH, TIOTyUYEHHBIMU M3 3THX jK€ BAPHAHTOB 3aKBACOK ITOCPEICTBOM ITaCTEPH3ALINH;

(3) xynbTYpBI IPOOHOTHKA M METAOMOTHKA OJJHOBPEMEHHO, MOJYUYCHHBIN MOCIe XpaHeHus 3akBacok (1) B
TedeHne 1 Mecsa, B pe3yabTare KOTOPOTO MPOU30IIIO CHIDKEHNE TUTPA MOJIOYHOKHUCIIBIX MUKPOOPTaHIU3MOB
¢ mopsiakos 107 1o 10*,

[IpobuoTHveckne 3aKBaCKU TOTOBIIIUCH UICHTUYHO Ha 00E3KUPEHHOM CTEPUILHOM MOJIOKE U B CIIydasix
(1) u (2) nst onpeneneHust AHTHOMOTHYECKON aKTUBHOCTH MCTIONIb30BATUCH CYTOUHBIMH.

OnHy TpeThio YacTh 3akBacok (2) mactepmsoBanu mpu 70 °C B TedeHHe 5 MMH Ha BOASHOM OaHe, OIHY
TPEThIO YacTh 3aJI0KUIK Ha xpaHeHue npu 4 °C B teuenue 30 gueid. [IoBTOpHOCTD OnbITa TPEXKpaTHAS.

AHTUOMOTHYECKYIO aKTHBHOCTH OIIPENEISUIA CTaHJAPTHBIM
MeTomoM JIyHOK (pmc. 1), ¢ OKpyIJIEHHEM CpeaHeld 30HBI
33JIEPXKKHA POCTa TECT-KYJIBTYp, U3MEPSIEMYI0O B MM JO LEJBIX
(puc. 2).

Kak moxa3zanm  pe3ynbTaTtbl  OmbITa, B  pe3yJbTare
MacTePU3aIUHU B ICJIOM MTPOU3OIILI0 CHIKCHHE aHTUMUKPOOHOM
aKTUBHOCTU 3aKBaCOK, HO OHa HE HCYe3JIa MOJHOCTHhIO, U B
HEKOTOPBIX CIIy4asx ycwimiaack. OcTaéTcsi OTKPBHITBIM BOIIPOC:
CHIDKEHHWE aHTHMHKPOOHOW aKTHBHOCTH B JTOM ClIydae
MPOU30ILI0 B PE3yJbTaTe TUOCTU KHUBBIX KICTOK, WU B
pe3yNbTaTe MHAKTUBAIIUN aHTUMHUKPOOHBIX ar€HTOB.

[locne BBIAEPKKM 3aKBACKH B YCIOBHUSX, MPUOIMKEHHBIX K
XpaHEHUIO TPOJAYKTa C JJIMTEIbHBIM CpPOKOM XpaHCHHS B
YCIIOBUSIX XOJIOMIBHHKA, B 1[EJIOM aHTHMUKPOOHAsI aKTUBHOCTD
K cTadUIOKOKKaM YCWIHIach, 4To TpeOyeT manbHeHIIero

Puc. 1. Onpenenenne mydeHuss  dG(PEKTUBHOCTH  TPAKTHYECKOW  peanm3alidd
AHTHOHOTHYECKO AKTHBHOCTH MPUMEHEHUS MOCTOMOTUKOB npu MPOU3BOICTBE
METOIOM JIyHOK (epMEHTHPOBAHHBIX MOJIOUHBIX MPOTYKTOB.
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Lactococcus acidophilus vecius (4 °C)

Lactococcus acidophilus vecnuz (70 °C)

Lactobacillus delbrueckii subsp. bulgaricus (4 °C)

I —
-
Lactococcus acidophilus Hecins |
—
Lactobacillus delbrueckii subsp. bulgaricus (70 00)
—

Lactobacillus delbrueckii subsp. bulgaricus

Staphylococcus. xylosus 5 m Staphylococcus albus 2 | Staphylococcus aureus 1

Puc. 2. 3ona 3azepkku pocTa B MM TecT KyabTyp (Staphylococcus. xylosus 5, Staphylococcus albus 2,
Staphylococcus aureus 1) )HBbIMU IPOOMOTHYECKUMU KYJIbTYpPaMH, MaCTEPU30BaHHBIMU KyabTypamu (70 °C)
U KyJIbTypaMH Tociie Xpanenus B tedyenue 30 queit (4 °C)

Jluteparypa

1. TOCT P 56139-2014 IIpoayKTsl MUILEBBIC CIEMUATM3UPOBAHHBIE W (DYHKIMOHAIBHBIC. METOABI ONpEIeICHHS U MOCUeTa
MPOOUOTHYECKIX MUKPOOPTaHH3MOB.

2. Crostosa JL.T., JI6ap C.H., Homsmuckas N.C. Merabuoruueckue cBoiicta mrammos lactobacillus acidophilus, Bxomsmux B
KOMILJICKCHBIC 3aKBACKH JIJIsl IPOU3BOJICTBA MPOOHOTHICCKUAX MOJIOUHBIX MPOIYKTOB // buorexnomnorus, 2022. T. 38. Ne 1. C. 3-12.
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BJIMSAHUE NYK U ABK HA AT®-A3Y MEMBPAHHOTI'O IOTEHIINAJIA TIJIASMAJIEMMBbI
INPOPACTAIOIIEI'O MYKCKOI'O TAMETO®UTA NIETYHUN

FO.B. Munkuna', A.C. Boponkoé’

'~ HATD HUAY «MHUDI» Obnunckuii uHcmumym amomHou sunepeemuxu, O6Hunck, Poccus
2 — UDP PAH «Hucmumym Dusuonozuu pacmenuii um. K.A. Tumupsazesa», Mocxea, Poccust

Crocobnocts MUYK MomynupoBaTh aKTUBHOCTH HOH-TPAHIMOPTHUPYIOIIMX CHCTEM HAa MEMOpaHHBIN
noteHnuan rmiazManemmsl (IIM) mykckoro ramerodura Obla MOKa3aHa B OMBITaX, B KOTOPBIX UCCIIEAOBAIN
ee JeHCTBHEe Ha BENWYMHY MeMOpaHHOTO IOTEHIHala, OTPAKAIOIIETO CYMMAapHYI0 AaKTHBHOCTH BCETO
KOMIIJIEKCA HOH-TPAHCTIOPTUPYIOIINX CHCTEM, CIIES 32 €r0 U3MEHEHHEM C TTIOMOIIBI0 KATHOHHOTO TIOTEHITHAI-
YyBCTBUTENIBHOTO Kpacutens cadppannna O. Kunernka u3menenuii abcoporuu cadpanuaa O B IPUCYTCTBUH
ABK, mo0aBlIeHHBIX B KOHIEHTpamuu 2.5 MKM K CYCICH3WH IBUIBLIEBBIX 3€peH, IPEIBAPUTEIHHO
WHKYOHpoBaHHBIX B TeueHue 20—30 MUH C KpacHTelleM B Cpeie U3MEPEHHsI, He COoZIeprKallleii HOHOB KaJus,
Obl1a uaeHTHYHOM kuHetuke st MYK.

Jo6asienne ABK mHummmuposano runepmoispu3anuio [IM meublieBeIX 3epeH. CIpaBeaInBOCTb 3TOTO
MPEANOIOKEHUSI, OCHOBAHHOIO HAa BO3MOXXHOM JCHCTBUM TOPMOHOB Ha 3JEKTPOT€HHYK AaKTUBHOCTh
H+AT®a3s1 [IM Obuia moATBEpIKACHA TEM, YTO TOPMOH-UHAYIIHPOBAHHBIN CUTHANI cappaHWHA TOJHOCTHIO
GIIOKHpOBAICS B IPHCYTCTBUM OPTOBAHA/aTa, BepanaMuiIoM, 6mokaropom Ca’* KaHAIOB KIIETOUYHBIX MEMOpaH
u xenmatopom Ca®" — DI'TA. Muru6upyomee aeiicteue DI TA CBS3aHO ¢ CHIBHBIM CHIDKEHHEM ypoBHsS Ca’+
BO BHEKJICTOYHOU Cpesie M, TEM CaMbIM, C MPEAOTBPAIICHUEM €r0 TOCTYIUICHUS BHYTPh MBUIBLIEBBIX TPYOOK
yepes [IM.

30



Axkmyanvnaa Ouomexmnono2usn

https://doi.org/10.20914/2304-4691-2023-4-31 No4, 2023

VIIK579.61

BJIMAHUE NHOKYJIATA HA PEBUCTEHTHOCTb CMEINAHHBIX BUOIIJIEHOK
METHUJIOTPO®HbIX BAKTEPUI K IOJJUMUKCHHY B

E.P. Mumuna, A.A. Bepwmaockas, A.b. Ilwmenuunurxosa
DI'bOY BIIO «MHUP3A — Poccuiickuti mexnono2uyeckuii yHusepcumem», Mocksa, Poccus

Pe3uctenTHOCTE OakTepHii K aHTHONOTHKAM SBJISECTCS TII00ATBEHOM MPoOIeMOoit MeTUITUHEL. TpaIuIImOHHO
Ul JiedeHns MHQEKIUOHHBIX 3a00yieBaHUN Ha3HAYalOT 3(PQPEKTHBHBIC 1036l aHTHOMOTHKOB, K KOTOPBIM
BO30YIUTENh HMEET BRICOKYIO YYBCTBUTENHLHOCTh. UyBCTBUTEIEHOCTD BO30YAUTENSI OIIEHUBAIOT TI0 BEIMIMHE
MUHHMAJIbHOU HHrHOupyrormeii (momasisronei) kounentparmn (MUK). [ns HasHaYeHHsT HHANBUAAYAIBHOR
aHTUMUKPOOHOU Tepamuu ompeaenenne MUK mpoBoauTcs B COOTBETCTBHH C POCCHUCKHMH U
MEKIYHApOJHBIMU CTaHJApTaMHy, MperlyCMaTPUBAIOIIMMH HCIONb30BaHUE JABYX METOAOB OMNpEAEICHUS
YyBCTBUTENBHOCTH BO30yIUTENell K aHTUOMOTHKAM — TIIOCIIEJOBAaTENbHBIX pa3BEICHHA W JIUCKO-
muddysnonnoro. Oba Merona pazpaboTaHbl JJsI TECTHPOBAHMS MOHOBHJIOBBIX KYJBTYp BO30OyauTenei B
JKUJIKOM WJIM arapu3oBaHHOW muTaTenbHOW cpeae. OOHAKO B OpraHu3Me 4YeJOBEKa IaTOTCHHBIC
MHUKPOOPTaHU3Mbl OOHAPY)KUBAIOTCS TAaKXKe B CMEUIAHHBIX KyJIbTypax M OWOMIEHOYHOW Qopme, dTO
CYIIIECTBEHHO MOBBIIIAET PE3UCTEHTHOCTh K aHTHOMOTHKAaM. XOPOIIIO H3BECTHO BIUSHIE pa3Mepa MOy JISAIHH
TECTUPYEMOTO IITaMMa Ha PE3UCTEHTHOCTh K AHTUOMOTHKAM — yBEJMYCHHE IMMOCEBHOW O3Bl MOBBIIIACT
pe3ucTeHTHOCTh (3 dexT uHOKynATa). B mpuUpoaHBIX OHOIUIEHKAX, MPEACTABISIONIAX KOHCOPLIUYM
MHKpPOOPTaHU3MOB, KoppekTHoe ompeneneHne MUK TpeOyeT MOHUMaHUS MEXaHW3MOB B3aMMOJICHCTBUI
KOMITOHEHTOB KOHCOPIIMyMa MEXIY CO00# B IPUCYTCTBUU aHTHOMOTHUKA.

Lens paboTel — u3ydeHue 3Pdexkra HWHOKYIATa B MOAETBHON CHCTEME «CMEIIaHHbIE OWOIIEHKU
METHIIOTPOQHBIX OaKTepuil — aHTHOMOTHK MOIMMHUKCHH By». Hamu OB BBIOpaH KOHCOPIIMYM, COCTOSIIHNA U3
IBYX METHIOTpO(HBIX Gakrepwii — (akynbraruBHoi Methylorubrum extorquens (BKIIM B-13995) u
obmuratHoit Methylophilus quaylei (BKM B-2338). Otu Gakrepuu pacTyT B MUHEPAIbHON CHHTETUYECKOM
cpene ¢ 0.5 00.% MeraHola W Pa3IUYAOTCA POCTOBBIMH XapaKTEPUCTUKAMU M PE3HCTEHTHOCTHIO K
aHTUOMOTHKY — YyIeNbHas CKopocTh pocta Methylophilus quaylei B 1.5 pa3 BeIme, a 9yBCTBUTEIBHOCTD K
nonuMuKCHHy B Huke, ueMm y Methylorubrum extorquens (MUK B sxunkoii cpene B 10% pa3 Huke).

Bronnenkn gopMupoBany Ha MOJMIPONMICHOBBIX KynoHax pasmepoM 10x10x0,1 MM, MOMEUICHHBIX B
KHUIKYIO IHUTATEIbHYIO cpeay 00béMoM 5 Mi, B TeueHue 24 dacoB B pexxkume 60 o6/mun mpu 28° C.
BapbupoBanu 00beM HHOKYJISITA MOHOBHJIOBBIX WIJIM CMEIIAHHOHM KynbTypbl OoT 1 10 5 00.%. Komuuecto
konoHuneoOpaszyromux eannul (KOE) B 6uormienke onpenensim, necopoupys KIeTKU B cMecutene Vortex u
BEICEHBasl TMOJNyUYEHHYIO CYCIIEH3WI0 HA arapu30BaHHYIO CpPeIy IOCIEe CEpUU NECATHUKPATHBIX pa3BelCHHI.
Cwmemansbie KynbTypbl Methylorubrum extorquens u Methylophilus quaylei ¢ cooTHOIIeHHEM KOMITOHEHTOB,
paBHbIx .5, momyYanu ¢ UCHOIB30BaHHEM HKCIIEPUMEHTAIBLHO TOIYYEHHBIX JUIs KaXKIOT0 ITaMMa YpaBHECHHI
«ONTHYECKas TNIOTHOCTh — KOJMYECTBO KoyloHneoOpasyromux exuaui (KOE/mm)y.

Bbruto 06HapyKeHO, 9TO B OTCYTCTBHH aHTHOMOTHKA MPH IDIOTHOCTH moceBa 5 00.% pasmep OMOIUIEHKH
(KOE/kymoH) kak B MOHOBHIIOBBIX, TaK U B CMEIIAHHOW KyJbType Bbilie B 1.5-2.4 pasa. B mpucyrcrBuu
nonuMukcuna B B xoHmenTpamuax 1x10™ u 5x10™ Mr/ma no303aBucumo Habmogaetcs dpheKkT HHOKyIATa —
TIPH TOBBIIMIEHUH TJIOTHOCTH MTOCEBA YMEHBINIAETCS TYBCTBUTENFHOCTh 000MX MITAMMOB K IMOJIMMHUKCHHY B B
MOHOBHUIOBBIX OHoruieHKax (yBemudauBaercss KOE/mi).

B cmemaHHBIX OHOMICHKaxX NpH yBETMYCHWH KOHLEHTPAalUH NOJMMUKCHHA B sddext mHOKymsATa
3HAYUTENFHO TTOBBIMIAETCS TI0 CPABHEHUIO C MOHOBHIOBOM OMOTIIICHKOM J71s 00JIee UyBCTBUTEIBHOM OaKTepUU
Methylophilus quaylei, Torna kak mist 6oiree pesuctenTHOM Methylorubrum extorquens — ymensimaetcs. [pu
KOHILIEHTpaLuH noaumMukcuaa B 5x10™ mr/mn, 6muskoit k MUK mns Methylophilus quaylei, B cmemannoit
OMOIUIeHKEe, TMONlyYeHHOW C HU3KOH IUIOTHOCTBIO TOCEBa, €ro cojlepkaHue coctaBmwio 3 %, a ¢ Ooiee
BBICOKOH — 27 %, a pa3Mep CyMMapHO#l OMOIIJICHKH YBeTHIuBaics B 2,4 pasza.

Takum 00pa3oM, ¢ yBeJIMUEHUEM IUIOTHOCTH IOCEBa B CMEIIAHHON OMOTUICHKE HAOIIOAACTCS CHIDKECHHE
3¢ PEKTUBHOCTH aHTHOMOTHKA TIONMMHUKCHHA B naske 11 4yBCTBUTEIBHOTO K HEMY IITaMMa. Tarke BaKHBIM
BEIBOJIOM SIBJISIETCSl OOHAPYKEHHOE BIHSHUE IITAMMOB APYT Ha JpyTa IMPH COBMECTHOM KYJIBTHUBHPOBAHUU B
OMOIUIEHKE, KOTOPOEe TPYAHO MPOTHO3MPOBATH NPH HCIIONB30BAHWN CTAaHAAPTHONW METONWKH OIPENeICHUS
MUK.
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PA3PABOTKA NTPOBUOTUKA JJ51 AKBAKYJbTYP HA OCHOBE BACILLUS TOYONENSIS
B-13249 U1 B. PUMILUS B-13250

U.IO. Eédoxumos, A.H. Hpxumosa

DI'BOY BO «Anmaiickuii 2ocyoapcmeennsiil ynusepcumem», bapnayn, Poccus

BBengenne

[Ipu mpOMBIIUIEHHOM pa3BeIEHUH KPEBETOK, PaKOoOOpa3HBIX M JPYTUX Ipe/CTaBUTENCH aKBaKyJIbTYpHI
(bepMepbl YacTO BCTPEYAIOTCS C Pa3IMYHBIME HH(EKIHSIMH OOBEKTOB MPOM3BOJACTBA M, KaK CIICICTBHE,
MacCoBOW CMEPTHOCTBIO BOJHBIX >KHMBOTHBIX. K GOJE€3HETBOPHBIM MHKPOOPraHH3MaM B BOJHOW cCpeje
otHocsres peactasurenu p. Vibrio [1], Salmonella, Escherichia coli [2] u muorue ap. s peaoTBpaIieHus
KPYIHBIX IOTEPH MPH BHIPAIIHBAHKH TPOMBICIIOBBIX 00BEKTOB, IOJITHE FOIbI IPUMEHSIIUCH aHTHOMOTHKH, YTO
CO BpEMCHEM IPUBOAUIIO K Pa3dBUTHUIO I'CHOB PE3UCTCHTHOCTU K HUM Y 6OHBIHPIHCTBa MHUKPOOPraHMn3MoOB.
UTOoOBI YCTOWYHMBOCTH OaKkTepHil K aHTHOMOTHKAM HE TpUBEJia K SKOJOTHIECKO# KaracTpode, CTOUT 3amada
noucka 6osiee 6e30MacHbIX CIIOCOO0B GOPHOBI C MATOrEHHBIMHU OPraHU3MaMu. B CBSA3H ¢ 9TUM NPOU3BOIUTENN
AKBAKYJIbTYPbl BCC€ 4Yalll€ HCIIOJIb3YIOT HpO6I/IOTI/IKI/I B KaA4ECTBC HpO(bI/IHaKTI/IKI/I 1 KOMIIJICKCHOM JICUCHHUU
HHQPEKIHOHHBIX 3a00/1eBanumii [3].

Ieap padoThl — pa3paboTaTh NPOOHOTHK /ISl aKBAKYJILTYPhI Ha OCHOBE IITaMMOB poja Bacillus.

MarepuaJibl © MeTOAbI

B xagectBe 00BeKTa MCCIIEAOBAaHUS MPH pa3padOTKe MPOOWOTHKA MCIOIH30BAIN 2 ITaMMa CIIOPOBBIX
OaxTepuii u3 kouekiuu UL «[IpomouoTex» Antl'Y: B. toyonensis B-13249 Brinenennsiii u3 pusochepsi p.
Helianthus, B. pumilus B-13250 — u3 pusocdepst p. Cichorium.

Jiis1 mpoBeneHusl MPOMBINUICHHBIX HCIBITAHUN MPOOMOTHKA HMCIIONB30BAIH IHCTHI )aOpOHOTOTO padka
A. fraciscana aeyx maptuit OOO «Apcan». McnbITaHus 10 MPOIEHTY BBIKJIEBA M BBIXOY OHOMACChI apTeMHHA
MPOBOIMIKCEH Ha 6ase maboparopunr OO0 «Apcam», . SpoBoe (Anraiickuii kpait, P®). Eme oqauM 00beKTOM
JUTSL NCTIBITAHUH OBLITM TIPECHOBOJHBIE KpeBeTKH PoszenOepra. McmbeiTaHus MPOBOIMIIM Ha YaCTHOH Qepme,
pacnionoxxenHo# B Pecriyonuke Kaszaxcran. Vcnonbs3oBanu moroMcTBo camku M. rosenbergii, pasnenennoe
Ha 2 TPYIIIEL: KOHTPOJIBHYIO U ONBITHYIO [4].

JlJiss BOCCTaHOBJICHUS KYJIBTYpP, KOHTPOJISL YHCICHHOCTH M YUCTOTHI MCIOJIB30BAIN CICAYIOIINUE CPEIIbI
1 pPEaKTHBLL: (hrusnoaorudeckuii pacteop, L(JIypus) — cpena, skuaxuii L-6yap0H, DHIO.

[Tpu riryOMHHOM KYJIBTHUBHPOBAHWH MHKPOOPTaHW3MOB B ()epMEHTEPaX MCIOIB30BAIN CPEIbl: TIFOKO30-
nentoHHo-fApoxokeBas (I'TI [1]), mmenwnunas (IIC [5]), menaccHo-kykypy3Has Oennas (MK-BC,
coOCTBeHHast paspaboTka), MENIACCHO-KYKypYy3Has oboramnieHHas (MK-OC [6], 3aIUTHAs
(kprOTIPOTEKTOPHAST) HA OCHOBE JKEIATHHA U caXxapo3sl [7].

AHTaroHMCTUYECKYI0 aKTHMBHOCTh IITAMMOB OIICHMBAJIM METOJAOM OTCPOYCHHOTO AaHTAaroHW3Ma
MEPIICHANKYJSIPHBIX ~IITPUXOB. B KadecTBE AaHTAaroOHUCTOB HWCIOJB30BAIM HUCCIEAyeMbIe IITAMMBI
B. toyonensis u B. pumilus, B kauecTBe TEeCT-KyJNbTYyp — MATOTEHHBIC W YCIOBHO-MATOTCHHBIC INTAMMBI U3
koutekun @BYH I'HIL Bb «Bekrop» Pocriorpebnamsopa.

AHTUOHOTHKOPE3NCTEHTHOCTh HCCIIEyeMBIX INTAMMOB ONPEACTSUIA JUCKO-TU(P(PY3HOHHBIM METOIOM
Ha tBepoi L-cpene [8].

YcinoBust KyIbTUBUPOBaHUSI B OMOpeakTopax. TeXHOJOTHIO MPOU3BOJCTBA OMOIIOTHYECKOTO Iperapara
oTpabareiBasii Ha npou3BoacTBeHHOH twiomiaake I «[Ipombuorex» Antl[Y. IlpomblinuieHHOE TTyOUHHOE
KyJIETHBHPOBaHIE IPOM3BOIAMIN B (hepmerTepax 15 u 250 1 06semom (OO0 «Cropre», Poccus).

Mertonsl nHKYOaIuu et paukos A. franciscana. IlucTel HHKYOHpOBaIKM B KOHycax B TeueHue 48 4 mpu
COOTBETCTBYIOIIMX MapamMeTpax MPOMBIIIIEHHOTO pa3BeieHus apreMud. OIBIT cocTosT U3 4 BapHAaHTOB
JUTS KayKI0M 13 maptuit muct (1 — KOHTpoIts, 2, 3, 4 — ONBITHBIE BAPHUAHTHI) B 5-1 TMOBTOPHOCTAX. MHKyOaImio
HAYIUTHYCOB TPOBOJAMIIN, HCIONB3YysS pasiudHble 70361 mpobuotuka (r): O (kouTposs), 0,05, 0,1, 0,2
COOTBETCTBEHHO, Ha 2 T CyXUX LUCT apTEMUHU.

MeTtoauka HCIbITaHUS Ha KpeBeTkax M. rosenbergii. ITotomcTBO KpeBeTku omHoii camku M. rosenbergii
pasgenuian Ha 2 TPYMIbL: KOHTPOJbHAsA (MPOOMOTHK He MOOABISIICA) W OMBITHAS, B KOPMJICHHH KOTOPOH
WCITOJIB30BAIIA apTEMHIO, HHKYOHpOBaHHYIO ¢ moOaBiieHneM mpobuotnka. Kakmas rpymma cocrosura u3z 200
JIUYMHOK, KOTOPBIX BBIpAIMBAIM B OJIMHAKOBBIX aKBAPUYMHBIX cucreMax 1o 600 JIUTPOB Kaxkas.
OUKCHPOBAHKE JINHEK KPEBETOK OCYIIECTBISIN BU3YalbHO, YTOOBI HE TPABMHUPOBATH KMBOTHBIX [4].
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AHTaroHMCTUYECKasi aKTUBHOCTh. B HacTOsIIIIEM MCCICIOBAHUM B KAY€CTBE TECT-KYJIbTYP HUCIIOJIb30BaHbBI
10 muxpoopranuszmoB 3 u 4 rpynn natorennoctu: Staphylococcus aureus, St. Epidermidis, E. coli, Bacillus
subtilis, B. cereus, Candida albicans, Pseudomonas aeruginosa, Salmonella abony, S. typhimurium, Shigella
sonnei. B pesynprare B. pumilus mposiBun antaronusm k 6 u3 10 tect-kynbtyp, a B. toyonensis — k 7 u3 10.

AHTUOMOTHKOPE3UCTEHTHOCTh.  O0a  WCCIIEOBAaHHBIX  IITaMMa  OKa3allCh  YYBCTBUTCIHHBI
K aHTHOMOTHKaM: Ie(aleKCHH, OJICaHIOMHUIINH, SHPOQIOKCAIMH, OCH3WINMECHUIIWILIINH, MOHOIIMH, U HE
YyBCTBHUTEIHHBI K OKCALIMIUTHHY.

Pa3paboTka TeXHONOrMM TPOW3BOJCTBA MPOOUOTHKA IS aKBAKYJbTYphl. [1000p MHUTATENBHBIX CpE.
Jlnsa BEIpamuBaHus MOCEBHOTO MaTepuaa mpoBepuin n8e cpensl: L-0yipon u I'TI/] ¢ mobaBieHneM rirtoKo3Hl,
MHKpPO- ¥ MakpodjaeMeHToB. OtMeueHo, yto mTamMM B. pumilus wa I'TIJI wmen uwmcmennocts KOE/mn
4,72(+0,20) x10%, Ha L-6ynbome — 2,42(+0,12) x10°% mrramm B. toyonensis na ['TIJ] — 4,60(x0,15) x10%; na
L-cpeme — 5,91(+0,25) x 10°. Takum obpa3om L-cpena siBiisieTcst Hanbosee OIaronpUsTHON IS BRIPAIIUBAHUS
MMOCEBHOTO MaTepHalia B KoJI0ax, Tak KaK Ha Hell OaliUIbl IOCTUTAOT 00Jiee BBICOKOTO TUTPA.

HccnenoBanrue mnapamMeTpoB TIIYOMHHOTO KYJIbTHBHPOBAHHS HEIOCPEICTBEHHO B ()epMEHTAIIMOHHOM
anmapare npoBoauwnud Ha Tpex cpenax: IIC, MK-OC, MK-BC. [ns mramma B. pumilus wepe3 24 waca
KyJIbTHBHPOBAHHUS HAMIy4IIIMe IIOKa3aTeIn ONTHYeCKo# miotHocth — 2,400 (+0,085), konmuuecro KOE/mi —
8,30(x0,36) x10%°, KOE/r nocne nuodumbHoil cymkn — 5,80(x0,25) x10* nocturmyTsl Ha cpene MK-OC.
s kyneTyphl B. toyonensis MakcHMalbHBIC TOKa3aTead Takke MOCTUrHyThl Ha cpene MK-OC: ODggg
coctasmi 2,042 (£0,042), KOE/mxa coctamio 2,50(x0,12) x10%°, a mocne cymxu — 3,60(x0,05) x10** KOE/r.

[TonGop mo3bl mHOKYNATA. McxomHas no3a MOCEBHOTO Marepwaia Ijisi 000X HCCIeIyeMbIX IITaMMOB
coctaBuia 10 %. Takoil m03bl OKa3aJlOCh JOCTATOYHO JJISl IOCTIDKEHHS 3aJaHHBIX TEXHOJIOTHYECKUX
napamerpos: Tutp KOE/r cyxoro koHueHTpara gocturaeT 3Hadenus 1,31(x0,04) x10'? KOE/r y mramma
B. pumilus, u 3,30(x0,11) x10* KOE/r y mramma B. toyonensis. ITpu cHIXKEHNH 0351 TOCEBHOTO MaTepuaa
1o 5,5 % u maxe mo 1 % oTMeueHo, 4TO B 000MX CIydasX MPOUCXOIUT OOMIBHOE HAKOIUIEHHEe OMOMAacCHI.
Macca cyXoro KOHIIGHTpaTa BO BCEX  KCCICJOBAaHHBIX  BapuaHTaX  HAXOAWUTCS B MIpeienax
150 r. CnenoBarenbHO, SKOHOMHYECKH 3G (EKTHBHEE HCIOIL30BaTh WHOKYIAT a030i B 1 % (EBmokuMOB,
Hpkurosa, 2022).

BnusitHue TemmepaTyphl Ha HaKOIUICHHE Ouomacchl. J[iist ompesesieHuss ONTHUMalbHOW TeMIIepaTyphl
KyJITUBHPOBAHUSI 1itaMMbI B. pumilus u B. toyonensis BeiparuBaiu mpyu 0JJUHAKOBBIX YCIOBHUSX B IIEHKepe-
nHKyOarope «Innova 44» ipu Temnepatypax — 15, 25, 30, 37, 42 °C, ckopocTb nepemernBanust — 250 00/MuH,
Bpems — 24 4. KyneTuBHpOBaHue MPOBOAMIOCH B Kost0ax Dpneameiiepa oobsemom 500 mi1, ¢ 3amomaeHueM 200
MJT KyJIBTYPATbHOM HKUIKOCTH. MakcuManbHbIi TUTp miramM B. pumilus mocturan npu remneparype 37 °C —
4,60 (£0,20) x10° KOE/Mn npu ontudeckoii miotHoctn — 0,574 (+0,017). HamMmenblume nokasaTeiu
nabmonamuck npu 15 °C u 42 °C xynsruuposanus (KOE/mmn: 3,40 (£0,11) x108 mpu 15, 1,00 (£0,03) x10°
npu 42, coorBeTcTBeHHO; Olls90: 0,089 (+0,004) taxxe mpu 15, 0,311 (£0,015) — 42). IlItamm B. toyonensis
HanGOJIBIIYIO YHCICHHOCTh Takke mpu Temmeparype 37 °C — 4,35(x0,19) x10° KOE/Mu, pH OnTHYeCKOi
nnotHocTH — 0,995 (£0,012). Haumensume nokaszarenu npu 15 u 42 °C (KOE/mi: 1,05(x0,04) x108 mpu 15,
3,95(%0,15) x10” mpm 42, coorBercTBenHO; Ollsgo: 0,513 (£0,022) mpm 15, ipu 42 — 0,370 (£0,013).

BiisHue akTUBHOW KHUCIOTHOCTH CpeIbl HAa HAKOIUICHUE OmoMacchl. Mccnenyemple 3alaHHbIe 3HAYCHUS
cpenst pH: 5,6, 6,2, 6,8, 7,4. Ha 24 4 pocta 3HaueHHE aKTUBHOM KUCJIOTHOCTH CTPEMHTCS K HEUTpaIbHOMY
TTOJIOKECHUIO, W B BapuaHTax 5,6, 6,2, 6,8 3Hauenme pH B oOOMX HCCIeAyeMBIX INTaMMOB IEPEPOCIIO
M3HAYAIbHO 33JaHHBIA ypoBeHb. [Ipy ycTaHOBKE ke 7,4 JHUINL B HEKOTOPHIX MOBTOPHOCTAX y B.toyonensis
3HaueHue, HesHaunTenbHOo (Ha 0,01), mpeBbimano 3amaBaeMblii mapamerp. B uccrmemoBanusx B. pumilus
3HaueHWe B 7,4 He NOCTUTANOCh HU pa3y. Hambomblliee KOJIMYECTBO KHUBBIX KIETOK OOHApPYKEHO IIPU
KyJIbTHBHPOBAHMH IITAMMOB Ha cpejie ¢ pH=6,8: B. pumilus — 3,65(=0,18) x10°, B. toyonensis — 1,25(x0,05)
x10°. IIpu >ToM, HauMeHbIIMe 3Ha4YeHus y mTamma B. pumilus — 2,15(x0,10) x10° ma6monamucsy mpu pH
cpensl 5,6, a'y B. toyonensis — 5,40(x0,13) x108 npu pH cpenp 7,4.

Omnpenenenne BpeMEHW KyJIbTHBHPOBAaHWA. B MaHHOM dKCIeprMEHTe KaXKIbIH HCCIeTyeMBIi IITaMM
KyJIbTUBHPOBAIHN B TeueHne 72 yacoB. K 24 wacam pocTa, KOIM4YeCTBO Oammiul Habupano HauOoiibliee
kommuectBo 8,20(£0,40) x10° KOE/mn y mramma B. pumilus u 3,05(x0,15) x10™ KOE/mn y mramma B.
toyonensis. DxcroHeHIHanbHas (asza ObiTa 3aQUKCHPOBaHA I 0O0MX IITaMMOB B 1eprox ot 2 mo 18-20 4.
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Haunnas ¢ 20-24 4acoB KyJIbTHBUPOBAHUS HACTyIaja CTallMOHApHAas (haza, 4TO CIIOCOOCTBYET OKOHYAHUIO
uKiIa pepMeHTalny ¥ Hadally TTOCIEAYIOIUX TPOU3BOACTBEHHBIX 3TaroB. Yepes 48 4acoB MHKYyOAIMH TUTP
HE3HAUNTENTBHO CHIDKAJICA, B TIPEieNaX OJHOTOo MopsKa: y mramma B. pumilus — 6,30(x0,21) x10%° KOE/mn,
y mrramma B. toyonensis —4,15(0,15) x10* KOE/mx, u fansHeifinas TeHISHIUS K CHIKEHHIO TIPOIOIKIIACH
Y Ha 72 4aca KyJIbTUBUPOBAHHUS.

KoHneHTpupoBaHue KyJnbTypajlbHOH >KuaKocTH. [1yis pa3pabOTKu METOJa BBIICICHHS OaKTepHAIBbHBIX
KIJIETOK WCIIOIB30BaId BBICOKOCKOPOCTHYIO TpoTouHyio meHTpudyry GTGQ-1251. DxcrmepuMeHTAIEHBIM
MyTeM YCTaHOBJIEHO, YTO ONTUMAJIBHON CKOPOCTHIO TIOTOKA TS TAHHBIX KylbTyp siBisiercs — oT 100 ii/gac no
130 n/gac.

Cymka Ouomaccel. BeisBIeHO, 4YTO B Kamepe cyOiauMaTopa KOHLEHTpAaT Oaliul HEoO0XOIUMO
3aMOpaXMBaTh B T€UeHHE & dacoB mpu Temmeparype MuHyc 35 °C, mmubo 3aMopo3Ka IpPOU3BOIUTCS
B MOPO3HMIIbHOM Kamepe He MeHee 12 yacoB npu Temneparype Mmunyc 20—25 °C. [Toce 3aBepiieHus CyIIKH U3
JIOTKOB BEIHUMAJIHM CyXOU KOHIIEHTPAT MacChl MUKPOOOB, KOTOPBIC B IaJbHEHUIIIEM MPOBEPSUIA HA KOJTUIESCTBO
KOE/r 1 oTnpaBisiiuch Ha 3Tall CTaHJAPTU3alUU TOTOBOTO MPOIYKTa.

Crarmaptm3anus npermnapaTta. CTaHmapTH3aINo MPoOHoTHKA poBoaitn B cmecuterre CMY-116-200. Ipu
(UKCUPOBaHUM BPEMEHU CMEIIMBaHUS, OOHAPYKEHO YTO TMpPH TepeMeIIMBaHUU B TeueHHe 60 MUH
KOHIICHTPATOB OaKTepHii C HAMTOJHUTEIIEM — MAIBTOJACKCTPHHOM, OJTHOPOJHOCTD MPOIyKTa 00ecneunBaiach
Ha 98 % BO BCexX Cllydasx, MO3TOMY 3TO CUUTACTCS ONTUMAIBHBIM BPEMEHEM.

MacmtabupoBaHre TEXHOJOTHH MPOU3BOACTBAa MPOONOTHKA 00ECTeunsIo TOIydYeHHEe OIBITHON MapTUu
Omormpernapara [Tt TPOBESHSI TIPOMBITIUICHHBIX HCIBITAHUN. TUTP OalUiul B TOTOBOM IpenapaTe COCTaBUI
1 x 10" KOE/r.

HcnpiTanue mpemnapaTa Ha paykax apreMuu. [IpoOMOTHK OKa3an MOJNOKHUTEIbHBIN 3()(EKT Ha MPOICHT
BEIKJIEBA IUCT U BBIXOJ Onomacchl A. franciscana. YcraHoBiieHa pekoMeHayemas jno3a npemnapara — 0,11/
Ha2 T IUCT. YBEIMYCHUE NPOIICHTA BHIKJICBA NpU J00ABICHUU MPOOHMOTHUKA B JAHHOWH KOHIICHTPAIMH
k nmaptuu Z29.04 cocraBuio 1,4 %, a npu go6asneHuu ouonpenapara k maptuu C9 — 10 %. Beixox Onomaccsr
B KOHTPOJIbHBIX KOHycax Juigf maptuii Z29.04 uC9 cocrasmsm 5,30 (+0,60) rm4,60 (+£0,50)
cooTBeTcTBeHHO. [Ipu no6aBneHnn mpoOMOTHKA K JAaHHBIM MapTHsIM B KoHIeHTpauu 0,1 T BBIX0J] OnoMacchl
cocrasisn 7,40 (£0,69) r u 6,80 (+0,43) T COOTBETCTBEHHO.

HcnpiTanus Ha kpeBeTkax Po3zenOepra. CoracHo mojiydeHHBIM JIaHHBIM, B OIBITHOM IpyIIIe HAOII0qaICs
Oomee panHuil BeIxoa M. rosenbergii W3 THIHMHOYHOW cTaanu — Ha 18 1eHb, B KOHTPOILHOU TpyTIe — Ha 28
JieHb. BenkuBaeMocTh B 00€UX rpymnmnax CyniecTBEHHO He pa3ndanach u 0biia 6onee 90 %.

3akiIouenmne

Oba uccnenoBaHHBIX INTaMMa 00Maar0T BBHICOKOW aHTarOHUCTUYECKOH aKTHBHOCTBIO MO OTHOIICHHUIO
K TIATOT€HHOM M YCIIOBHO-TIATOreHHO# MuKkpodope: B. pumilus mposiein antaronnsm k 6 u3 10 TecT-KynbTyp,
a B. toyonensis — x 7 u3 10.

O06a ucciieJ0OBaHHBIX IITaAMMa HE YYBCTBUTEILHBI K OKCAIMILIHHY .

PazpaboTana TexXHOJOTHS M ONTUMAaJbHBIC YCJIOBUSI MPOW3BOJICTBA MPOOMOTHKA: TMOCEBHAs cpelna —
L-OynboH, ocHoBHas (epmenranuonHas — MK-OC; mo3a moceBHoro marepuana — 1 %; TemmepaTypa
BEIpammBanus o6oux mramMmoB — 37 °C; pH = 6,8; BpeMs KyJIbTHBHPOBAHHS KKIOTO IMTaMMa 24 4; pexKuM
ueHtpudyruposanus — 100 /g4 — 130 n/a npu 15000 06./muH; BpeMs nuoduiabHOU cymku 40 u; BpeMs
3aMOpO3KH B KaMepe cyOnmmaropa 8 4 mpu temieparype —35 °C, B MOpPO3WIBHON KaMmepe — He MeHee 12 4
nipu remrieparype —20-25 °C; miis cTanmapTu3anuy onTuMaibHo 60 MUH IepeMeNIBaHuUS TSl OTHOPOAHOCTH
npoaykra 98 %.

l'oToBeIil mpemapaT o6iagaeT CAEAYIOUIMMHM CBOMCTBaMHU: CBETJIO-KPEMOBBIN ITOPOIIOK C 3alaxoM,
XapaKTepHbIM U MaIbTOJEKCTPHHA, YHCICHHOCTh Oarmmt He Menee 1 x  10° KOE/r coxpansercs
Ha IpOTsDKEHUU 12 mecsues.

[TpobuoTnk oKa3an MOMOKHUTENbHBIH 3((}EeKT Ha MPOLEHT BBHIKJIIEBA IUCT MU BBIXOA OHOMAacchl A.
franciscana. Pexomenayemas mo3a — 0,1 r Ouonpenaparta Ha 2 T IIUCT. YBEJIUYCHUE MPOLICHTA BBIKJICBA MPH
noOaBJIeHNN MPOOWOTHKA B JaHHOW KOHIEHTparuu K maptuu Z29.04 cocraBuio 1,4 %, mpu moOaBiieHUN
ouonpenapara k naptuu C9 — 10 %. Tlpu no6aBneHUH MPOOMOTHKA K MPOMBINUICHHBIM maptusm (Z29.04
u C9) Beixon 6uomacchl yeenuunics Ha 39,6 % u 47,8 %, COOTBETCTBEHHO.

HoBblif mpoGHOTHK cHOcOOCTBYeT Oollee paHHEMY BBIXOAY M3 JIMYMHOYHON cramum M. rosenbergii
MO CPAaBHEHUIO C KOHTPOJbHOM rpymmoi (18 u 28 aHel cCOOTBETCTBEHHO).
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KOMILUIEKCHBIA ®EPMEHTHBIN MPEIAPAT DHI0- M DK3OIENTHUIA3
JJIA TIOJTYYEHUS BEJIKOBBIX THAPOJIN3ATOB

H.B. Ilypukoea, E.U. Kypoamosa, E.B. Kocmuinesa, A.C. Cepeoa, E.A. @ypcosa
BHUUIIFT — ¢unuan ®I'BYH « UL numanus u buomexnonocuu», Mockea, Poccus

Jis yBenmW4eHusl CTeTIeHN THAPONIN3a, YIydIeHns (PU3NKO-XUMHUYECKHX M OPTraHOJENTUYECKIUX CBOWCTB
0EJIKOBBIX THIPOJM3aTOB YacTO MCIONB3YIOT hepmenTHbIe npenapathl (PII), comepxarine dK30MenTHIA3HI,
CIOCOOHBIE THAPOIN30BaTh OSIIKH U METITUABI ¢ 00pa30BaHNUEM CBOOOIHBIX aMHHOKUCIOT. Hanbomnee mmpoko
B TIMIIEBOM MPOMBIIITIEHHOCTH HCIIONB3YIOT mpemapar daasozum (Novozymes A/S), monydaeMblii Ha OCHOBE
MUIEINATBHOTO rpuba A. oryzae U coaepxKaruit B Ka4yecTBe OCHOBHOT'O KOMIIOHEHTa
nerimaamuHonenTuaasy (LAP). B cocraBe mpenapaTa Takke NPUCYTCTBYIOT CEPUHOBAsI NPOTEa3a OPU3HUH,
HEWTpaTbHBIC YHIOMENTUIA3BI U HECKONBKO nunenTiaas [1]. B GonbIIMHCTBE TEXHOIOTHUECKHX MPOIECCOB
MOJTy9YeHUs OCIKOBBIX THAPOIM3ATOB U3 IIUPOKOTO CIIEKTPa OEIOKCOAEPIKAIIETO ChIPhS YCIIEITHO HCIOIB3YIOT
coBmecTHoe neiictBue @PI1 OakrepuanbHOil cepuHOBOW mporea3bl Ankanaza (Novozymes A/S),
obecrneunBaroneil THTEHCHBHBIN THAPOIN3 OSITKOBBIX MOJIEKYJI JI0 MEeNTHA0B, 1 DiraBo3nMa.

3a cueT METO/IOB CEeNIEKIINY Ha arapu30BaHHBIX Cpelax ¢ MHIYKTOPaMH MPOTea3 U ONTUMHU3AINHN YCIOBUH
TJIyOMHHOTO KYJIbTHBHPOBaHMUS Ha ocHOBe mramma A. oryzae 107 BKIIM F-929 (narent PO 2 315 098 C1) —
MPOAYLEHTa KHCIBIX U CTa0OKUCIBIX MpoTea3, ObUT TONydYeH KOMIUIEKCHBIA (DEPMEHTHBIA IMperapar
[Iporoopm3una LAP, coxepxamuii B KauecTBe OCHOBHBIX KOMIIOHEHTOB LAP, cepnHOBYIO mpoTeasy OpU3NH
Y KUCIIYIO 3HJoNenTuaaszy acneprumonencud. 1o aktuBHoctn LAP HOBBIN KOMIUIEKCHBII IMpemnapar Obu1
cpaBauM @II dnaBo3uM, a AOCTaTOYHO BBICOKAs AaKTUBHOCTh CEPUHOBOM U KUCIIOM 3HIONENTHAA3
cImocoOCTBOBaja IMOBBHIMICHHIO d(dektuBHOCTH nelictBus [Iporoopm3mHa LAP Ha Takue OCIIKOBBIC
cyOcTpaThl, Kak Ka3eWH, H30JAT COCBOr0 OejKa, CBMHOW KOJUIAreH, MIICHWYHbIA TimoTeH (puc. 1).
DepMeHTaTHBHYIO 00pabOTKY BBHIILIECIIEPEUNCIICHHBIX BUIOB CHIPBS MPOBOAWIHN B TedeHue 3 yacos mpu 50 °C
pHu ectecTBeHHOM pH 6,0—6,7, KXoHIIeHTpanuu cyocTparoB 100 r./1. Ankana3zy BHOCHIH B 103upoBke 1,5 %
Kk Macce chbIpbs, @DnaBo3um c aktuBHOCTRIO 1000 + 50 emwnun LAP/r — B mosmpoBke 2 %, d9TO
cootBercTBoBaiio 20 LAPU/r cybctpara. Ilpotoopusun LAP wucnosib3oBaiud B 103UpoBKe 2,5 %, uTO
cootBercTBoBaio 20 LAPU/r cybOcTpara. 3 nonydeHHBIX AaHHBIX (puc. 1) O4EeBUIHO, YTO MPHU THUAPOIIU3E
OCHOBHBIX BHUJIOB CBIPBS, HCIIONB3YEMBIX JUIS MONyYeHUST OETKOBBIX THAPOIIN3ATOB, 32 CUET aKTHBHOCTH
comyTcTByIOmUX sHponentuaas [Iporoopusua LAP ycnemHo 3aMeHseT COBMECTHOE ACHCTBUE AJKaiasbl
u dnaBo3uma 6e3 yBenuueHus pacxona OIL.

150 B Kontpous (6e3 OIT) dnaBo3um Ankanasa
B dnaBozuMmtAnkanaza HEIIporoopusun LAP
100

50

% K KOHTPOJIIO

OcTaToYHBIA
HEPaCTBOPUMEIH OEIIOK,

CBHHOI1 KOJIIarex Kazenn CoeBBIHA 30T [TmresnYHBIN TIIOTEH

Pucynox 1. CozmepikaHue 0CTaTOYHOTO HEPACTBOPUMOTO OeJiKa MOoCcie 3 U THAPOJIN3a PA3IUYHbBIX OCITKOBBIX
cyOcTpatoB nporeonuTrdeckumu OI1

Hayuno-uccnedosamenvckas paboma npoeeoena 3a cuen cpeocme cyocuouu Ha 6bInoIHeHUe 20Cy0apCcmeeHHO20
3adanusn ¢ pamkax Ilpozpammel hyroamenmanbHbIx HAYUHBIX UCCEO0BAHUIL 20CYOAPCHBEHHBIX AKA)EMUIL HAYK
na 2022-2024 z2. (mema FGMF-2022-0006)
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NMMOBUWJIN3AIUA OKCUAOPEAYKTA3 HA MATHUTHBIX HAHOYACTHULAX,
CTABNWJIN3UPOBAHHBIX XUTO3AHOM U TPUTIOJIUNDPOCDPATOM HATPUSA

B.b. Tuxonoé', /I.P. lucuuxun’, B.I. Mameeeea', M.I'. Cynoman’, A. Sh. Desai’, J.C.S. dos Santos’

@I'BOY BIIO «Teepckoii cocydapcmeennvlii mexuuueckuil ynugepcumem», Teeps, Poccus
Aezpapnuiii ynusepcumem um. ooxkmopa Banacaxe6 Casanm Konxan Kpuwu Buovsnum (DBSKKV), Janonu, wumam Maxapawmpa,
Hnous
Vuueepcumem mexcoynapoonoti unmezpayuu agpo-opazunvcroi nyzoponuu (UNILAB), Bpazuius

I'mokozookcumaza (K.®. 1.1.3.4) — depMeHT Kilacca OKCHIOPENyKTa3, TUMEPHBIA ()IaBOIPOTEHH,
KOTOPBIA KaTalu3upyeT OokucieHue [-D-rmoko3sl 10 D-TmokoHO-O-TaKTOHa W MEPOKCHAa BoJOpona C
HCTIOJIb30BAHUEM MOJICKYJIIPHOTO KHCJIOPOJa B KauecTBE akientopa d31eKTpoHoB [1]. JlauHbiil depmeHT
YCHEIIHO MCHOJb3YETCsl B IIMPOKOM AMANA30HE IIPOLECCOB XUMUYECKON TEXHOJOTMH W aHAJUTHYECKOU
xumun. OHAKO MPUMEHEHHEe CBOOOIHOM (hopMBbI pepMeHTa Hallle BCero Helenecoo0pa3sHo U SKOHOMHUYECKH
HEBBITOJTHO BCJIEICTBUE MHTUOUPYIOIIUX BO3JICHCTBHI HA aKTUBHBIN IICHTP (epMEHTa U HEBO3MOXHOCTH €r0
MHOTOKPATHOTO MCTIOJIB30BAHMUS.

NmMmoOnnmm3anus TITFOKO300KCHAAa3kl HAa TBEPABIX HOCHUTENSIX YBEIMYHWBAaET YCTOWMYMBOCTH (pepMmeHTa
K HHTHOUPYIOIIMM BO3JIEHCTBHSIM, YKPEIUISET er0 KOH(POPMAIIHIO, a TAKXKe 1aeT BO3MOKHOCTh MHOTOKPATHO
UCIOJb30BaTh, JIETKO OTJACISAS €ro OT PeaKkIMOHHOW cpebl. B Hacrosimee BpeMs cpeau HamOojee
MEPCIICKTUBHBIX HOCUTENICH JJi1 UMMOOMIIM3alud  (EPMEHTOB  BBIJCISAIOT HOCHUTENH, 0O0Jaaroniue
MarHATHBIMHA CBOMCTBaMH, KOTOpBIE OTAEJSIOTCS MPAaKTHYECKH Oe3 TOTeph OT PEaKIHOHHOW CpeIs
C IOMOLUIBIO MOCTOSIHHOT'O MarHuTa.

B nanHoM mccnenoBaHuu ObUT CHHTE3UPOBAH OMOKATAIM3aTOP HA OCHOBE TIIFOKO300KCH 1836l U MATHUTHBIX
HaHoyactull F30s, MoauduuIMpOBaHHBIX XHTO3aHOM W TpUMONU(OCHATOM HATPUS U U3YyYEHBI €ro
KaTaJIMTUYECKUE CBOMCTBA.

Jliis cuHTE3a HaHoYacTHI cMemuBajin 15 mi pacrBopa FeCls-6H, O (2,162 1. B 15 Ml AMCTHIIMPOBAHHOK
Boziel) U 15 mit pactBopa FeCly-4H, O (0,792 1. B 15 M1 IUCTHITUPOBAHHON BOJBI) B CTEKJITHHOM PEakToOpe
00BEMOM ¢ pyOaIIKoi, 000py0BaHHOM OOPATHBIM XOJIOAMILHUKOM, BXOJIOM JIJISl TOa4l aMMHaKa BOJTHOTO
¥ MarHATHOH Memankoii. CMech TepeMemmBamd 15 MHHYT co ckopocThio 400 MHH™, TOcTe dYero
TeMIlepaTypy B peakTope MOBHIMIAIN 10 65 °C, mepeMenuBaii e¢ eme 15 MUHYT, IMocie 4ero A00aBiIsH
IO KaIjIsiM €O CKOpocThio 2 Mi/MuH 10 My pacTBopa ammuaka BOAHOTO. [locie OKOHUYAHHUS JO3MPOBAHMS
peaKInio IPOBOAMIN B TeueHue emie 15 mun. Jlanee B cMech no6asisumu 10 Mt pacteopa xurosana (0,01-0,2
r 8 10 mu1 2H yKCYCHOM KHCIIOTHI) ¥ IIEpEMELIHBAIIN €€ B TeueHue 15 MunyT. [To OKOHYaHHH peaKIUU YaCTULIBI
W3BJICKAIH C UCTIOJH30BAHUEM IOCTOSIHHOIO MAarHWTa U HECKOJBKO pa3 MPOMBIBATU JUCTHUILTUPOBAHHON
BOJIOM. J[Jis CIIMBKM XWTO3aHA HA MOBEPXHOCTH MArHUTHBIX YACTHUI] WX BBIICPKHUBAIM B TeUeHHE 1 daca
B pacTBope Tpunonmdpochara Harpus (0,05 1. B 50 M IMCTHIIIHPOBAHHOM BOJIBI), TIOCIIE YETO YaCTHUIIEI CHOBA
HECKOJIBKO pa3 MPOMbBIBAJIU IUCTUUIMPOBAHHOW BOAOW, U3BJIEKAIHU C UCIOIb30BAHUEM IIOCTOSIHHOTO MarHuTa
Y BBICYIIIMBAIU Ha BO3IYyXE.

Jist  ©uMMOOWIIM3aMK  TIIFOKO300KCHAAa3bl HA CHHTE3WPOBAHHBIX  MAarHUTHBIX dacturax 0,25 .
BBICYIIIEHHBIX /IO MMOCTOSIHHOM MacChl YaCcTHI] BbIAEPKUBaAJIU B TeueHue 12 yacoB B cMecH, cojaepxkaieid 0,1 T
kapoomuumuga, 0,04 . N-ruapokcucyknmHuMuga #u 10 Mr IIroko300kcuaasbl. CHHTE3WPOBAHHBIN
OMoKaTanM3aTop HECKOJBKO Pa3 MPOMBIBAIM JUCTWLIMPOBAHHON BOJOH, W3BICKAIH C UCIOJIb30BaHHEM
MMOCTOSTHHOT'O MarHuTa U BBICYIINBAIIA HA BO3IyXE.

AKTHBHOCTP ¥ CTa0MIIBHOCTD CHHTE3HPOBAHHOTO OMOKATATN3aTOPa HCCIIEIOBANIACH B PEAKITUN OKHUCIICHUS

D-rmoko3pl 10 D-TiOKOHOIAaKTOHA B TEPMOCTATHPYEMOM CTEKJIISSHHOM DPEaKTOpe TMPH IOCTOSTHHOM
nepemenmBanuy (300 Mun ) npu Temmnepatype 25 °C B TeueHne 60 MEHYT ¢ TIEPHOIHYECKHM 0TOOPOM TIPOOHI
13 peakImoHHOU cMecH. [lokazarenemM akTHBHOCTH TTTFOKO300KCH/Ia3bI IBISIETCS KOJTUYIECTBO 00OPa3yIOMIeTrocs
nepokcHaa Boopoa (IKBUMOISIPHO TpopearupoBasiieil D-Troko3bl) B peakiiMoHHOH cmecu. Conepxanne
MEPOKCUIA BOJOPOAA OINPEACTIOCh HMOJOMETPUUCCKUA TI0 (DOTOMETPUPOBAHUIO O0pa3yIONIETrocss CUHETO
KOMIIIeKca Hoa-kpaxmai [2].
Brimn mmpoBeAeHBI AKCIIEPUMEHTHI TI0 BAPBUPOBAHUIO HAYAIBHON KOHIICHTpanuu D-Timoko3sl oT 2,2 mo 22
MMOITb/I1. XOJl peaklud B BHIE 3aBUCUMOCTH KOHIEHTpPAI[MM IEPOKCHIA BOAOPOAA OT BPEMEHH
JUTSE CBOOOZHON M UMMOOMIJIM30BaHHOW  (JOPM  TIIFOKO300KCHIA3bl  MpencTaBieH  Ha Puc. 1wu 2,
COOTBETCTBEHHO.
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Pucynok 1 — M3MmeHeHHe KOHIEHTpAIWHM IMEPOKCHIA BOAOPOAA B PEaKIMOHHON CMECH TMPHU Pa3IUIHBIX
HaYaJIBHBIX KOHIICHTPAITUAX D-TIFOKO36BI AT CBOOOTHOM (POPMBI TITFOKO300KCH A3l

PI/IcyHOK2 — H3meHeHHe KOHLOCHTpAallMU IIEPOKCHOa BOAOpOAA BpeaKLIPIOHHOfI CMCCHU TIpU Pa3JINMYHBIX
Ha4YaJIbHBIX KOHLICHTpAINUAX D-rimroko361 JJIA HMMOOHIIH30BAHHOU (bOpMI)I TJTFIOKO300KCH Aa3bI

W3 pucyHkoB 1 u 2 BUIHO, YTO TMIFOKO300KCH 1433, IMMOOMIIN30BAHHAS Ha MATHUTHBIX YaCTHIIAX, 00IaaaeT
HEMHOTO MCHBIIICH AKTHBHOCTBIO IO CPABHCHHUIO C €€ CBOOOJHOM (hOPMOM, YTO CBSI3aHO MPEKIE BCETO
C TeTepOTCHM3AIMeH TMporiecca, a Takke C morepsaMu ¢epMeHTa BO BpeMs uWMMoOmm3anuu. OmHako
AMMOOWIM3aNMS TIO3BOJIAET JIETKO OTAEINTH (EPMEHT OT PEAKIIHOHHOW CpeAbl M HCIIONB30BaTh €ro
MHOTOKPATHO, YTO KOMITCHCHPYET MOTEPIO aKTHBHOCTH IIPH OTHOKPATHOM HCITOJIb30BaHHUH.

ITo pe3ynabraTaM HCCIICIOBaHMN OBUTH PACCUYUTAHBl KHHETHYECKHE MMapaMeTphl OHOKaTaaM3aTopa:
akTUBHOCTB A — 0,25 en. ak./mr (48,3 % OT akTHBHOCTH CBOOOIHOI (OPMBI), peebHast CKOPOCTh PEaKIUu
Vm— 0,77 mmons/-¢ (51,9 %); korcranta Muxasnuca Ky — 2,34 mmons/n (123 %).

CHHTE3MPOBAHHBIA OMOKATATM3aTOP MOXET OBbITh HCIIOJIB30BaH ISl IPOMBIILICHHOTO OTYyYCHHUS
D-ri1t0KOHOBO# KHCIIOTHI M QHATUTHYECKOTO OMPEIECICHNs KOHIIEHTPAIMH D-TIF0K03bI B OHOJIOTHYESCKUX
KHIKOCTSIX.

Paboma eévinonnena npu punancoeoii noodepircke Munoopnayku P® (npoexm Ne 075-15-2022-1232).
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BUOTEXHOJIOT WS BAKTEPUAJBHOM IEJLTIOJIO3bI 1 EE KOMITO3UTOB:
HNEPCHEKTUBBI UCITIOJIb30BAHMS B MUIIEBOM MPOMBIILIJIEHHOCTH
N BUOMEJUIINHE

T.U. ITpomoewvix', M.A. Anexuna’, H.U. I'aiioawesa’, I1.C. I'pomossix', B.C. Caovikosa’

DI'AOY BO Mockosckuii nonumexnuyeckuil ynusepcumem, Mockea, Poccus
OI'FHY « HHUH 110 W3bICKaHUIO HOBBIX aHTUOMOTUKOB um. I ®. ['ayze», Mockea, Poccus

Lemnrono3a OaKkTepHAIBHOIO MPOUCXOXKICHUSA BBITOAHO OTIHYACTCS OT APYTUX IOJMMEPOB PSIOM
cBoiictB. OHa cmocoOHA yaep)KHMBaTh Biary B cooTHomeHnd 309 T. BOAbl Ha rpaMM CYXOro Beca,
BBIZIEpKHUBaeT TemrepaTypsl 1o 150 °C, a moaBeprayTast XuMuueckoir 0opadotke — 10 275 °C, 4to no3ponser
BBICYIIIMBAaTh €€ 0€3 MOBPEKACHUS CTPYKTYpbl. HecMOTpsi Ha Takue MEXaHHUYECKHE XapaKTCPUCTHKH,
OakTepHallbHas LEUII0JI03a BTO K€ BpeMs o0jamaeT Xopolied YIPYyrocTbio, 3JaCTHYHOCTHIO,
IJIACTHYHOCTBIO. J[1s1 MeTabonm3Ma ueJoBeKa OHA HMHEPTHA, a YUCTOTAa M OTCYTCTBHE IPHMECEH B BHIE
JUTHMHA, TEKTHHA W TEMHICIUIION03 IEIal0T €€ HETOKCHYHOM M IMOTOMY MOAXOISIICH IS MEIUIIMHCKHX
uenei [1]. DU3uKo-XMMHYECKHE H MEXaHHUECKUE CBOMCTBA LIE/UIIOI03EI U €€ IIOBEICHHE B PAa3IHYHbIX CPeIax
ONpENEIAIOTCA €€ CTPYKTYpOH, TpekIe BCEro CTEMEHBI0 KPUCTANIMYHOCTH, KPHCTAUIMYECKOM
Moau(pUKanyuel U pacmpeacIieHHeM KPUCTAUIMTOB 110 pasmepy. s B xapakrTepHbl Majble pa3Mepsl
KPUCTAJUINTOB M BBICOKAS CTEICHb KPHUCTAIMYHOCTH [2]. BoIOKHHCTas CTpyKTypa OaKTepHalIbHOM
LEJUII0I03b  001aJaeT BBICOKOW IIOPMCTOCTBIO, YTO, HapSAy C CeTYaTbIM CTPOCHHEM, OIPEICiIsIeT €€
Ype3BBIYAMHO OOJNBIIYI0 BOJAOYAEPKUBAIONIYIO CIIOCOOHOCTh. B HATMBHOM COCTOSIHMM OaKTepHabHAs
LIEJUII0JI03a IIPEACTABIIIET COOOM I'HAPOre/h — COACPIKAHME LEIUII0I03bI B HCXOIHBIX IICHKAX HE MPEBBIIIACT
1%. Ilmenku CHOCOOHBI YICpXKMBATh BOAY B TEUEHHE MJIUTEILHOIO BpeMeHH. BomoymepskuBarorias
CITOCOOHOCTh OAaKTEpHABLHOM IIEJUTIONO36I TOPA3A0 BHINIE, YeM y Ieutodana u GuIbTpoBaIbLHON Oymaru
(comeprkanue BOABI B 3THX MaTepuajiax He mpessimaeT 70 %) [3].

B Hacrosimee BpeMs HM3BECTHO MHOIO IPEACTaBUTEICH IPaMOTPUIIATCIBHBIX OaKTepHi, CIOCOOHBIX
CHUHTE3HpOBaATh ILE/UII0ON03y, IpHHamIexkammux K poxam: Gluconacetobacter (pamee Acetobacter),
Agrobacterium, Achromobacter, Azotobacter, Alcaligenes, Aerobacter, Rhizobium, Pseudomonas,
Salmonella [27]. [{emmtono3a Takke CHHTE3UPYETCS IITAaMMaMK TPaMITOJIOKUTEIBHBIX OakTepuii Buma Sarcina
ventriculii, ckoHCTpYHpPOBaHHEIX C TOMOIIBIO0 METOLAOB M'eHHON MHXEHEPUH U mTaMMaMu BUaoB Escherichia
coli u Salmonella typhimurium. Hauboinee 3¢ heKTHBHEIME IPOAYLECHTAMHU I OHOCHHTE3a OaKTEpHAILHOM
[EJUTIONO3bI ABISIOTCS  TpoayleHThl  BumoB:  Gluconacetobacter xylinum, Gluconacetobacter hansenii
u Gluconacetobacter pasteurianus [4].

Pactymmit uHTEpEeC K JaHHOMY MOJIHUMEPY MPUBOAUT K HEOOXOAMMOCTH CHHTE3HWPOBATH €TI0 B OOJBIINX
KOJMYECTBaX U, Kak CJCICTBHE, HCKAaTh OoJjiee MPOAYKTHBHBIC INTAMMBI U pa3pabaThiBaTh CIIOCOOBI
yAELIEBIECHUS U ONTHMH3AIMY MUTATEIbHBIX cpel [2]. CylnecTBYIOT pa3andHble CIIOCOOBI KyIbTHBUPOBAHHUS
0aKTepUaNIbHON LEUII0I03bl BBIIICONUCAHHBIME IPOAYLECHTAMU: B CTALIMOHAPHBIX YCIIOBHSIX U B YCIOBHX
IepeMeIIMBaHNs Ha HIeHKep-HHKyOaTopax WM B OMOpeakTopax. MeToa CTalldOHAPHOI'O KYJIbTHBHPOBAHHMS
SIBIIIETCS OTHOCHTEIBHO IIPOCTBIM, IIOPTOMY Haubollee YacTO MCIOJB3YeTCS MpH JIa00paTOPHBIX
HCCIIEAOBAaHUAX. A CI0CcO0 KyIbTHBHPOBAHMS B YCIOBHUSAX IIEPEMCIIMBAHUSA dYallle IPHMEHSIIOTCSA IIPH
OHOCHHTE3¢ OaKTEPHAIbHOM LEIUII0JI03bI B IPOMBIIUICHHBIX MaciiTabax [4]. Ciegyer OTMETHTh, YTO CIIOCO0
KyJIbTHBUPOBaHHUs OaKTEPHaIbHOU IIEJUIFOJIO3bI BAMSIET Ha popMy mpomynupyeMoro moaumepa. Kak Obuio
YKa3aHO BBIIIIE, B CTAI[MOHAPHBIX YCIOBUAX 00pa3yrOTCs IICHKHA 0aKTePHaIbHOU IEJUIIOI03bI, a B YCIOBUIX
nepeMelIMBaHus OaKTepHaabHas IICIUIF0JI03a CHHTE3UpPYEeTCS B POpPME HEMPABHIIBHBIX HIIH CHEPHUCCKUX
arperaros [5]. buomnonumep GakTepuanbHas IEIUIIOI03a YXKe IMIHPOKO HCIIONB3YETCS B MUPE B Pa3IMUHBIX
HAIPAaBJICHUSX: IHUINECBON MPOMBIINUICHHOCTH, MEIUIIUHE, JHEPIeTUKE, SKOJOTUH, TEKCTHIIC, OyMasKHOM
MIPOMBIIIICHHOCTH.

He cmotpst Ha 1O, uTOo B POoccMM aKTMBHO MPOBOASTCS HCCIACAOBAHUS II0 BBIACICHHIO IPOIYILECHTOB
1 pa3paboTKe OHOTEXHOJIOIHH OaKTepUaIbHON LEUTOIO36I, 40 CHX IOp HET IPOMBIIIJICHHOTO IPOU3BO/ICTBA
sToro noaumMepa. OIHON U3 IPHYMH TAKOTO TOJI0KEHHS SIBJISICTCS OTCYTCTBHE pa3pabOTOK IO HCITONIb30BAHUIO
JIEIIEBBIX CYOCTPATOB JIJIs1 IPOMBIIIIJICHHOrO ITPOM3BOICTBA. B CBSA3H ¢ ATHM, 11€J1bI0 HACTOAIICH padOThI OBLIO
OIICHUTh BO3MOXKHOCTD MOJIyUYeHUsA OaKTepuanbHON IEIIII0I036I Ha Oollee MelIeBhIX cyocTpaTax. B kauecTse
aJbTEPHATHUBBI MPEACTABISIIO HMHTEPEC OLICHHTh BO3MOXKHOCTH HCIIONB30BAaHUSA IMPOAYKTAa MPOH3BOJCTBA
KOpPMOBO# maToku «bBbHOAKcenb» Kak HWCTOYHMKA YTriepoja U a30Ta i OMOCHHTE3a OaKTepUaIbHOM
nemtoiio3bl mpoayrentom Gluconacetobacter hansenii.
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Brinenennsrit Hamu B 2008 romy W IEMOHUPOBAHHBIA B KA4€CTBE MEPBOTO MPOAYIEHTa OaKTepHaaIbHOU
memtoo36l B Poccun mrramm Gluconacetobacter hansenii GH-1/2008 (BKIIM B-10547), 6611 pekoMeHI0BaH
KaK TPOMBIIIIEHHBIH MPOAyIeHT OakTepuansHoil 1emmonossl. [Itamm Gluconacetobacter hansenii —
o0nuraTHeIi  a’3po0, WMeEeT KICTKU [WIMHIPHYSCKUE, MOJABWXKHBIE pasmepamu (0,6—1,2x1-3  MkwM,
pacroNoKeHHbIe TOOJMHOYKE, B Mapax, B KOPOTKUX IIETIOYKAX WU B HEOONMbIINX KiacTepax. Kak mpasuio,
NpY KyJbTUBUPOBAHHUHU B CTAIIHOHAPHBIX YCIOBHUIX 00pa3yeT IUICHKH, Ha KOTOPHIX KJIIETKH HMMOOHIIH3YIOTCS
B OOJIBIINX KOJINYECTBAaX.

Uccnenyemsrii mtamm  Gluconacetobacter hansenii GH-1/2008 pacteT Ha muTaTelbHBIX cpenax,
Collep’KaIlliX Pa3TUIHbIe MOHO- M IMCaxapuIbl B KaUeCTBE HCTOYHUKOB YTiepona, Oojiee MPOIyKTHBHO
CHHTE3UPYET IK30MOoJIMMep OaKkTepuallbHYIO IEJUTIONI03y Ha cpesie, CoAepiKallell caxaposy, 4eM Ha cpeie,
conepikanieit rmoko3y. Omnako mramMm G. hansenii GH-1/2008 He pacteT Ha cpefe ¢ qo6aBieHHEM OOTBIITHX
KOHIICHTpAIMi 3TaHOJa M B MPUCYTCTBUH 4—8 % YKCYCHOH KHCIOTBI. DTaHOJN SBISIETCA CTUMYISTOPOM
CHHTE3a IeJUTIONO03bI Mpu KoHneHntparuu 0,3—1,5 %, Ho mpu 6ojiee BBICOKMX KOHIICHTPALUAX HHTHOUPYET
nporuecc OMOCHHTE3a IeIUTI0NO03bI [6].

B 2013 romy ObuM TpOBeACHBI TEpBBIE WCIBITAHWS WCIIOJNB30BaHUS IIOJIMMEpa OaKkTepHaabHON
IEIUTION03EI, cuHTe3upyemoii mrammoMm Gluconacetobacter hansenii GH-1/2008 Ha cpeme ¢ caxaposoit,
B KaueCTBE MUIICBOI J0OABKH MPU U3TOTOBIICHUH MUILECBOTO NPOIYKTa BapeHoii konback [7].

W3BecTHO, YTO MOHO- W IUCaxapubl U MENTOH SBISIOTCS HauOollee ITOPOTOCTOSIIUMU KOMIIOHEHTaMU
MUTATENBHBIX CPENl UIsl KyJIbTHBHPOBAHUS NPOAYIICHTOB OaKTEepHaIbHOW IIEJUTIONO3BI, B CBSI3U C YEM
poccuiickoit kommnanueit «Ilaptaep-M» OBLIO MPEATOKEHO UCIIOJIB30BAaHIE KOPMOBOH MaToKu «brHoAKcemny
KaKk OCHOBHOTO KOMIIOHEHTa NHTAaTeNbHON cpenbl miist npoxynenta G. hansenii GH-1/2008. ITpoxykr
«buOAKcenpy» TMONydYaloT TyTeM TIIyOOKOH TepepadOTKH COHM, M OH MOXET CIYXHTb B KadecTBe
aIbTEPHATHBHOTO MCTOYHUKA YIJIEPOJHOTO U a30THOTO TMHUTAHHS JUIA KyJIbTHUBUPOBAHUSA DPA3IUYHBIX
MPOAYLEHTOB, B TOM YHUCIE M MPOAYLEHTOB OaKTepHalIbHOW LEIII0NI03bl. XapakTepuctuka «broAxcems»
npeJicTaBiieHa B Tabmure 1.

Tabmuma 1 — XapakTepucTHKa B COCTaB KOPMOBOM TTATOKH MeToabl ucciieI0BaAHU I

«broAxcens» [8] Kynsrusuposanue mramma G. hansenii
IToka3satens «BroAKcep» GH 1/2008 IIPOBOAMIIA
Bszkas nacra npu Ha MO):[I/I(bI/IHI/IpOBaHHI)IX cpeaax,
BHetunui B COJIEP/KAHUH CYXHUX BELIECTB COJCPKAIIIMX B KAYECTBE  MCTOYHHUKOB
50-55 %, kopuuHeBoro BETa | yriepoaa [IIFOKO3Y U «bruoAxcernb.
3amnax IpucyTcTBHE PACTUTEILHOM Jns u3ydyeHnss  BO3MOXKHOCTHM — 3aMEHBI
HOTBI TI0KO3bl Ha «buoAxcensy B MUTaTENbHOU
Bkyc CrankopaToll Menacchl cpele A8 KyIbTUBUPOBAaHMS  ITaMMa-
Benok, % ace 12-15 NpOJyLEHTa OaKTepUaNbHON IENTI0I035I
Caxapa, % acs, Bimouas: 42-47 ObLT CIUTAaHUPOBAH 0THO(AKTOPHBIH

[JII0K03a 2-3 o
(pyKTosa 53 IKCTIEPUMEHT 1Mo MeToay [ aycca—3aitmens.
rAnAKTO3a 2_3 B pesynbrate SKcrepuMeHTa OICHUBAIU
caxaposa 21-23 MPOJIYKTHBHOCTH OaKkTepHuaNbHOM
pabdunosa 34 neunoniossl  mrammoM  G. hansenii GH
cTaxmosa 10-12 1/2008 Ha eguHHIly O00beMa MHUTATEIHHOMN
[omrcaxapupl, % acs 12-15 cpensl, cozepxalen «buoAxkcenn
MuHepanbHbIe BelecTBa, % acs 4-16 U TJIIOKO3Y (v/m). UcxonupiMu

KOMITOHEHTaMHU Ccpeabl SBIUIHNCh «bHoAKcenb», TIiroko3a, apoxokeBod skctpakr, NapHPOs, K:HPO,,
(NH4)2SO04, MoHOrMIpaT IHMOHHOM KHCJIOTHI W 3THIIOBBIA CIUPT. BapbHpyeMBIM MapamMeTpoM Oblaa
KOHIeHTpalust «BbHOAKCeIs» B MUTATCIbHOW Cpele, U B 3aBUCHMOCTH OT €€ BCJIUYHMHBI, HW3MCHSIIH
KOHIICHTPAIIMU TIIOKO3bI U JIPOMIKEBOTO IKCTPAKTA, TaK Kak « BHOAKCENbY COJEPKUT B CBOEM COCTaBe 42—
47 r./n caxapoB u 12-15 r./nm nporenna. Konmnenrparuio «brnoAkcens» B cpele M3ydald Ha MATH YPOBHIX
cmaroM 40 r./;1. DKCIEPUMEHT MPOBOIMIN B TPEX MOBTOPHOCTSX. [laH SKCIEpUMEHTa MPeACTaBJICH
B Tabnure 2. J{ist ymo6¢cTBa 0003HAUCHHSI TUTATESILHBIC CPEbI C PA3IMYHBIMUA KOHIICHTPAIUSIMHE (OT HYJICBOMH
KOHTPOJIBHOM He cofepxkaineii «BuoAkcens», 10 MaKCUMATbHOM, 63 TII0K03bI) Ha3BaHbI Iudpamu oT | 10 V.

40



Axkmyanvnaa Ouomexmnono2usn

Neq, 2023

Tabnuna 2 — [Tnan skcnepuMeHTa A7 MOA00pa COCTaBa MUTATENBHBIX cpell ¢ «buoAkcenem»
I OMocHHTE3a OaKTepHaIbHON IeUTi01036! mrraMmmoM Gluconacetobacter hansenii GH 1/2008

[TurarenpHas cpena
KomrmoneHT cpenbt I T n v, v
«BbroAxcenny 0 40 r./n 80 r./1 120 r./1 160 r./1
I'moko3a 20 r./n 15r./n 10 ./ 5r1/n 0
JposoKeBOM 9KCTPAKT 8 r/n 6 /i 4 r/n 2 r/n 0
Na, HPO,4 2,7 r/n 2,7 r/n 2,7 /1 2,7 /1 2,7 r/n
K; HPO4 2 r/n 2 r/n 21/n 21/n 21/n
(NH4)2 SO4 3r/n 3r/n 3r/n 3r/n 3r/n
MoHoruapar JMMOHHON KHCIOTHI 1,15 r./1n 1,15 r./1n 1,15 ./ 1,15 1./ 1,15 ./n
CrnupT 3THIIOBBIH 5 M 5 M 5 M 10 M 10 M
Bona nuctuinmupoBaHHas 1000 M 1000 M 1000 Mt 1000 Mt 1000 M

KyneruBupoBanne mramma G. hansenii GH 1/2008 Ha nmuTaTenpHBIX Cpedax C pa3IMYHBIMU
KOHLIeHTpanusamMu «bruoAxcens» U rOK03bI TPOBOAWIN cTarmoHapHo npu temiepatype 20 °C B reuenue 10
cyrok. CHHTe3UpOBaHHBIC IJICHKU OTIEJISUIH OT MUTATENBbHON cpellbl M OTMBIBAIH B pacTBope Oydepa RIPA
cnenyromero cocrapa: 25 MM Tpuc-HCL, pH 7-8, 150 MM NaCl, 0,5 % nezokcuxonar Harpus, 1 % Tpuron
X-100, 0,1 % SDS B TeueHue CyTOK. 3aTeM IUICHKHU MPOMBIBAINA JUCTUIMPOBAHHON BOAOU B T€UEHHE S5—7
CYTOK, MEHSISI BOJTy KaXabIe 24 d.

BricyniiBanue MmieHOK OaKTepPHaIbHOW IIEJUTIONI03bI MPOU3BOAMIN ABYMs CIIOCOOaMU: Ha BO3IyXe 0
abCOIIOTHOTO CYXOTo Beca € KOHTPOJIEM OCTATOYHOM BIIAXKHOCTH C MCmoib3oBanreM Brmaromepa (AND,
Snonwus); Ha muoduabHoM ycranoske (KC30, HexocmoBakusi).

[Tocne BBICYIMIMBaHUS W U3MEPECHHSI BeCa CYXHX IUICHOK MPOBOAUIN OIICHKY WX BJIATOYIEP>KUBAIOIICH
crocoOHOCTH. BBIX0a OakTepHalbHON LEJUIIOIO36I BEIpaXKadn B BHAE abCONIOTHO CyXOil Macchl (a.c.M.)
Ha eMHUIYy o0BeMa KyJIbTypanbHOH cpeapl. lIpoAyKTHBHOCTh MITaMMa Ha CpelaX pPacCUUTHIBAIH

no ¢opmye (1).
P = m/V x 1000, 1)

T7Ie M — CpeqHss Macca MOTyYeHHBIX a0COIIFOTHO CYXHX TUICHOK, T; V — 00beM Cpellbl B OTHON TIOBTOPHOCTH, MIL.

[lomyuenne HAHOKOMITO3WTAa Ha OCHOBE OaKTEpHANBHOW IEJUTIONO3Bl W aHTUMHUKPOOHOTO IIENTHIA
Y OLICHKA X aHTUOMOTUYECKOW aKTUBHOCTHU

BakTepuanibHas LELI0I03a — MOJUMEDP, HE 001aJal0NIMii aHTUMUKPOOHO! aKTHBHOCTBIO, TIOATOMY TpPHU
PEKOMEHJAINK HCIIONB30BaHMs IICHOK HEOOXOMMMO HACHIIIEHHE e€ aHTHMHUKPOOHBIMH TMIpernapaTamu.
OpgauM w3 Hambonee S()(PEKTHBHBIX U MIMPOKO HCIOIB3YEMBIX MENTHIHBIX AHTHOMOTHKOB MECTHOTO
npuMmeHeHue spusercs ['pamunuaua C. Kommo3uTel OaKTepUAbHOW IEIUTIONO03bI M aHTHOMOTHUKOB
MENTHIHOW MPUPOJbI ObUTH TOJYYSHBI METOJIOM HMMIperHanuu. M3 MieHOK OakTepuanbHOHN IICJUTFOJIO3bI,
BBICYIIIEHHBIX Ha BO3/IyX€, BhIPE3AJI AUCKU AUAMETPOM 6 MM, Ha OJIHU JMCKU HaHocuiv o 100 Mk pacTBopa
I'pamunmnuna C ¢ koHmenTpanuei 100 Mxr/mu. B xadecTBe KOHTPOJIBHOTO OOpaslia MCIIONB30BATH JAUCKH
OaxTepuanbHON IeNUTI0NI03bI 0e3 HaHeceHUs] aHTHOMOTHKA. OlEeHKY aHTUMHUKPOOHBIX CBOMCTB KOMITO3UTOB
MPOBOAMIIN METOIOM [MCKOB Ha TECT-KyJbTypaxX IITaMMOB NAaTOT€HHBIX MHIEIHAIBHBIX M JAPONIKEBBIX
Mukpockonuueckux rpubdos Aspergillus niger INA 00760, Candida albicans ATCC 2091, Tecr-KynbTypax
TpaMIIONIOKUTEIBHBIX MITaMMOB OakTepuii — Staphylococcus aureus FDA 209P, Bacillus subtilis ATCC 6633,
Micrococcus luteus NCTC 8340 u rmrraMMoB TpaMoTpHLaTebHBIX OakTepuit — Escherichia coli ATCC 25922
u Pseudomonas aeruginosa ATCC 27853.

Pe3yabTathl u 00cy:x1eHue

HccnenoBanus mokasanu, uyro npoayuent G. hansenii GH 1/2008 oanuHakoBO XOPOIIIO pacTeT Ha cpeaax
C Pa3MYHBIMH KOHIIEHTpaIUsIMH «broAxkcens» U oOpa3yeT IUIEHKH, KOTOPhIE XOPOIIO OTOSIMBAIOTCS MPHU
BBIMBIBaHUH JeTeprenTaMu. OneHka mpoIyKTHBHOCTH OaKTepralbHOM 1e/uTo036l mraMmmoM G. hansenii GH
1/2008 Ha cpenmax ¢ pa3TWYHBIMH KOHIIEHTpanusIMu «bHOAKcems» IToKas3ajiia, 94TO BBIXOJ OaKTepHaIbHOMH
IIEJUTIOJIO3B]  Ha IMUTATCNIBHOH cpele, coepiKalled B KauecTBE HCTOYHHMKA yriaepona «buoAxcenby
B Pa3IUYHBIX KOHIEHTPALUAX, AOCTOBEPHO HE OTIMYACTCS B CPABHEHUH C BBIXOJOM IMOJHMMEpa Ha Cpeje
¢ TT0K030i# (Tabnuia 3).
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Tabmuma 3 — Macca cuHTe3upyeMoii OakTepraIbHOH IeIUTF0I036I Ha 10 CYyTKH KyJTbTHBUPOBAHUS IITAMMA
Gluconacetobacter hansenii GH 1/2008 na cpeiax ¢ pa3jIHYHbBIME KOHIEHTPAIUAMU « BHOAKCED, T/71

Bbixo1 6akTepuaabHOl 1EJUTI0II03bI (8. C. B., I/J1) Ha Cpeiax ¢ pasiuyHbIMKM KOHLEHTpauUsIMu «BHOAKCENsD
(0:20) (5:15) (10:10) (15:5) (20:0)
3,09+0,04 3,02+0,05 3,09+0,021 3,09+0,13 3,08+0,04

[Ipu oneHke HAHOCTPYKTYpPHI IUICHOK OaKTEPHAIBHOW IIEJUTIONIO3bI OBUIO TMOKa3aHO, YTO IUIOTHOCTB
¢ubpr GaKTepUAEHON MEJUTIONO03b! B TUIGHKAaX, CHHTE3UPOBAHHBIX HA MHUTATENBHBIX CPeaX C BEICOKHUMU
KOHICHTpanusamMu «bruoAkcessi», T0CTOBEPHO HE OTJIMYACTCS Ha Cpejie ¢ TroKo30i (PucyHok 1).

Pucynok 1. HanocTpykTypa mieHOK OaKTepHalbHOW LEJUTIONO03bl, CHHTE3UPOBAHHBIX HA CPEJe C TITFOKO30M
1 Ha Cpefiax ¢ pasInyHON KOHIeHTpannei «bunoAkcens» (ckaHepHas MUKpockomus): 1 — 20 r./11 TIIFOKO36I; 2
— 80 r./n «buoAxkcens»; 3 — 120 r./n «buoAxcens»

W3 CHHTE3WPOBAHHBIX MPOJYIEHTOM IJICHOK MOCIE M3METbUeHHsS B TOMOTCHHU3aTOPe ObUIM MOJYYCHBI
reJid, KOTOPbIC MOCJIC BBICYIIMBAHUS MOKHO UCIOJIb30BAaTh B KAUECTBE MaTepuaa JijIs MOJIYy4YCHHUs [TOPOIIKa
MUKPOKPUCTAILTHYECKON LEIUTIOI03HI.

Io pe3ynbTaTaM MCCIeTOBAHUN aHTUOMOTHYECKOH aKTHBHOCTH MOJYYEHHBIX KOMIIO3UTOB YCTAHOBIICHO,
9TO OaKTepHalbHas IeIUTI0I03a 0e3 BHeceHus rpamurtuanHa C He o01amaeT aHTAMUKPOOHOH aKTHBHOCTEIO,
a ¢ BHecenneM I pamunuanna C nposiBisieT Ononuanoe aeiictsue nmpotus B. subtilis, C. albicans, S. aureus,
M. luteus u P. aeruginosa. Takum o00pa3oM, METOA CO3JaHUS KOMIIO3UTHBIX MATEPHANIOB Ha OCHOBE
OakTepuaibHON T1eITI0036I ¢ I'pamuriuanHoM C 3(hPEKTUBHBIN IS MpUIaHUS HOBBIX (DYHKIIHMOHATHHBIX
BO3MOXKHOCTEH MaTepuaiaM Ha OCHOBE OaKTEpPHaIbHOW IIEJUIIOIO03bI, KOTOPHIM MMEeT OONBIION MOTCHIIHA
B 00jacTd OWOTEXHOJOTMH W OMOMETUIIMHBL. Pe3ynbTaThl OLGHKM aHTUOMOTHUYECKON aKTUBHOCTH
MpeICTaBICHBI B TA0IHIIE 3.

Tabauma 3 — OneHka aHTHOMOTHYECKOW aKTHBHOCTH KOMIIO3UTOB OaKTEepHaaIbHOM IE/ITFOIO3bI
u ['pamuninauna C

30Ha, MM

Bapuanr 2 . 32 v | g 20
CHUHTE3MPOBAHHON O6paszer = Sa58|%8|88|2y 80 B O
IIEHKHU Ha cpejie 328 EE ﬁ-:%z 383% §<
m < E U (%2] 2 A f,‘é

) emmono3a+rpamunuaua C 11 0 0 8 11 | 10 | 11

0:20 [moxosa KoHTpoiis: 1emioa03a 0 0 0 0 0 0 0

) ) Hemmonoza+rpamunuaud C 8 0 0 8 [ 171 0 0

10:10 buoAkcens: I'moko3a Konrpo: [okosa 0 0 0 0 0 0 0

) emmono3a+rpamunuaua C 11 0 0 9 0 10 | 10

20:0 buoAcer KoHTpoiib: 1emioa03a 0 0 0 0 0 0 0

- KouTtpous: p-p I'pamurtuanna C - - - - 25 | 16 | 15

[IpuMedanue: «-» UCCIEIOBAHMS HE TIPOBOIHIIH

BCG HpOBC,I[GHHLIC HCCICa0BaHUA IIOKa3ajlu, 4TO «EHOAKCGJ’IB» LICIIGCOO6p&3HO peKOMeHZ[OBaTB KakK
KOMIIOHEHTA MUTATEIHHON CPeIbl Uil OMOCHHTE3a OaKTepHUATBHOM IEIITI0I036I IITAMMOM Gluconacetobacter
hansenii GH 1/2008.
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BO3MOXHOCTH UCIIOJb30BAHUSA GALLERIA MELLONELLA B BUOTEXHOJIOI'NN
E.A. IIpymenckasn, A. Aitm banaxcen, B.A. basynesa

Q@I'bOY BIIO «Teepckoii eocydapcmeennviti mexuudeckuii ynugepcumem», Teepw, Poccus

B mocnennee Bpemsi HaceKOMbBIE CTall aKTUBHO KCIIOJIB30BAThCS B OMOTEXHOJOTMH HE TOJNIBKO Kak
WUCTOYHHK KIIETOYHBIX JIMHHUHA, HO M KaK TPOAYIEHTHl OWOJOTHYECKH aKTHUBHBIX BemlecTB. Yarne Bcero
MPOBOJSTCA HMCCICIOBAHUS C JIMYMHKAMHU 3€JICHOM MyXH, My4YHOro Xpsima, 3odobdaca [1-4], a Taxke
JMYMHKAMHA BOCKOBOW MoJiH [5]. J[yist MPOMBINUICHHOTO KYJIbTHBUPOBAHUSI CUUTAIOTCS TIPUTOAHBIME CapaHya,
MyXa uepHas JbBHHKA, MPaMOpPHBIH TapakaH W aApyrue. K mpenmyrnecTBaM HCIOJB30BAHHS HACEKOMBIX
B OMOTEXHOJIOTHYECKHX MPOIIECCaX OTHOCAT [6, 7]: IerKoCTh BhIpalMBaHUsA 00bEKTa, HU3KAs Ce0ECTONMOCTE
cyOCTpaToB, HE JUTMTEIbHBIA >KU3HEHHBIM IMKI, OBICTpOE HapalluBaHHe Owomacchl. Bce 3To mo3BOIsSeT
€03/1aTh KOHKYpPEHTOCIIOCOOHOE ITPOU3BO/ICTBO.

Cuuraercs, uro k 2030 roay CHIBHO YBEIHMYHUTCS KOJHYICSCTBO INIOMIANECH IO BHIPAIIMBAHUIO OMOMACCHI
JMYMHOK JIJTsE OJTydeHus: Oenka u skupa [4]. DTo cBsA3aHO ¢ TeM, 4To OeNKoBas MPOMYKIIHs, MOJTyUCHHAS U3
HAaCEKOMBIX, TIONB3YETCS OOJNBIIMM CIPOCOM B KXHUBOTHOBOJYECKOM KOMILIEKCE, 300IMapKax, PBIOHBIX
Xo3stiicTBax. JIMYMHKM  UCHONB3YHOT B KAa4eCTBE KOpPMa B KYJBTYpe 3CMHOBOJHBIX, HAIpUMEp
JUTS HapanMBanus OnoMacchl Moyonsix kab [1]. Kpome 3TOro, m3 HAacEKOMBIX MONYYalOT KapMHHOBYIO
KHCJIOTY, XMUTHH, MEJIaHWH, XUTO3aH U T. 1. [8, 9].

Illupokoe mpuMeHEeHWE B HacTosIIee BpeMms HaxomaT u auauHKA Galleria mellonella. bompmmoe
KOJIMYECTBO HCCIIEOBAHWN HAINPaBIIEHO Ha M3ydYeHHe BEIIECTB OENKOBOW MPUPOABI B MUMMYHHOM OTBETE.
[TuenuHy0 MOJB MCMONB3YIOT B KAUECTBE IKCIEPUMEHTAIBHON MOJIENN TMPU M3YyUYCHUU OTBETHOM pEeakIuu
HA 3apaXCHUE MMAaTOTeHHOW MHUKPOQIIOPHI: MHUKPOCKOMHYECKUMHU TPUOAMHU, 30JIOTHCTHIM CTa(QHIOKOKKOM
UT. . OTa MOJCIb JaeT TOJE3HYH HWHPOPMAIMI0 O MEXaHW3MaxX BUPYJICHTHOCTH, NaTOTCHE3a
Y IPOTHBOMUKPOOHON 3(dekTuBHOCTH. B mocieqHne HECKONbKO MECATHIICTHH HCCIEAOBaHUS IOKa3alH
MMOJIOKUTEIBHYIO  KOPPEISAIAI0  MEXKIy  pe3yiabTaTamMu  moiaydeHo  Ha momemsx G. mellonella
u mitekonutaromux [7, 10]. OtcyTcTBHEe OMOITHYECKUX OTPAaHUYCHHH M BO3MOXKHOCTH BBIOOPKH TO3BOJISIET
ucnionb3oBatk Galleria mellonella B kadecTBe TecT-cucTeMbl Tpu onpexaeneHun LDS50 nexapcTBEeHHBIX
Y TOKCUYHBIX BEIICCTB.

B nccnemopanmsax Ocokunoir A.C.[11] ommcaHo, 4TO MPOAYKTHI >KM3HEAEATEIBHOCTH IHYMHOK G.
mellonella ocnabnsiroT aHTHOMOTHKOPE3UCTEHTHOCTH E. COli u ycunuBaroT aelicTBHe psiga aHTUOMOTHKOB
(meBoMUNIUTHH, SHPODIIOKCAIMH, TeHTOMHUITHH, TOKIHIIUTHH).

Ha xadenpe bBuorexnomoruu, xumuu U crapaapTuzammu TBI'TY  mpoBomsATcs  HCCIEIOBaHHS
0 BBIICJICHUIO OEJIKOBBIX BEIIECTB M3 TYCEHHI[ MUEIMHON MOJH U ONPEICICHUI0 HMX (PYHKIIMOHAIBHOM
aKTUBHOCTH.

[TyenuHy¥O MOJH BEIPAIIMBAIIN B CTEKIITHHOM PEaKToOpe, Ha CTaphIX coTax 0e3 m00aBIeHHS BOIBI H APYTUX
cyberparoB. TemmepaTypa mojiepxkuBanach B auanazone 25°C. Cy6cTpaT JOKIAAbIBAIM  JIBAYXIBI
JUTSL yBENWYeHUsT Macchl TyceHuI. [lo okoH9aHnn mporecca BbIOWpald TYCEHHI] W 3aMOpaKWBajl. 3aTeM
OCYIIECTBIISUTH XUMUYECKHE U OMOXUMHUIECKUE aHAIIH3HI.

B cootBerctBuu ¢ 'OCT 13496.4-93 GbL10 onpeneneHo od1iee coepkanue 0eika B TyCeHHIIa, MaccoBast
noJist coctaBmiia 43,68. B ¢Bsi3u ¢ TeM, 4TO B TyCEHHIIAX OBLIO OOHAPYIKEHO OOJIBIIOE KOJTMUSCTBO OCJIKa OBLIT
W3yYeH er0 aMUHOKHCIIOTHBIH cOCTaB. BT OOHapyXeHbBI CIeAYIOre aMHHOKHCIOTHL: Jm3uH — 1,33 %,
apruauH — 1,96 %, rimnuH — 1,96 %, Tuposun — 1,27 %.

B cooTBeTcTBHY € IOMYyYEHHBIMH U JTUTEPATYPHBIME JAaHHBIMH T'yCEHHUIIBI TIEITMHON MOJIH, BEIPAIICHHEIE
Ha COTax, MOTYT OBITh HCIIOH30BAHBI B KAUECTBE KOPMOBOH JTO0aBKH.

CrnenyrommmM 3TanioM paboThl cTano (pakIMOHUPOBAHHE OEJNKOB U U3yYeHUE WX (PYHKIIMOHAIBLHOM
aKTUBHOCTU. VI3BieueHHe OCIKOB W3 TOMOTEHM3aTa TYCEHHI[ ocyliecTBIsun (ocdarHbiMu Oydepamu.
Ocaxnenne 0enxoBod (hpakIUu OCYIIECTBISLTN CylbhaToM amMMoHHeM. [lomydueHHbIE OETKOBBIC BEIIECTBA
WCTIOJIB30BANIM B OMBITAX B KayecTBe peakTHBOB. DepMeHTAaTUBHBIE PEAaKIUH MPOBOIIIN C UCIOIB30BAaHIEM
JIByX CyOCTpaTOB: PacTUTEIBLHOTO Macja ¥ TUPO3WHA. BelkoBbIe BellecTBa, BhIACICHHBbIC (ochaTHBIMU
Oydepamu B auanazoHe pH ot 6 108, okasamuch aKTHBHBIMH B OTHOIIGHHH PACTHTEIHLHOTO Macia,
CJIEIOBATEIbHO B COCTaBE OCIKOBOM (paKIMU WMEIOTCS JIMIAa3bl. bBelkoBbIe (pakiuu, BBIICICHHBIC
¢docharaeivu  Oydepamu ¢ pH 7-9, TpaHChOpMHpOBANM THPO3WH B TEMHOOKPAIICHHBIE COEAMHEHUS
(pucynok 1).
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Puc. 1- HBy‘IeHI/IC TI/Ip031/IHa3HOI71 aKTUBHOCTH OEIKOBBIX BCIICCTB, BBIACIICHHBIX N3 I'YCCHUIL MYCSIUHON MOJIN

B cooTBeTCTBHU € IOITYYEHHBIMH PE3yJbTaTaMH MOXHO CKa3aTbh, YTO B OCITKOBBIX (PAKIUIX HAXOAUTCS
Y TUPO3UHA3A.

TuposnHaza — QepMeHT, KaTaaM3UPYIOUMH CHHTE3 MeNaHuHa u3 TuUpo3uHa. ClieoBaTenbHO,
TEeMHOOKpAIIICHHBIE COCAWHEHUs, IIONydeHHBIE B pe3yilbTaTe OMOXMMHYCCKHX pEAKIUi — MeJTaHHH.
Junst uHTeHCH(UKAIIMKA CHHTE3a MellaHWHAa ObUIO U3y4YeHO BIHsHUE pH cpenbl Ha aKTHBHOCTh THPO3WHA3BI
(rabmuna 1). Hanbospiee KoIM4ecTBO MenannHa 0b110 oopasoBano nipu pH 9,18.

Ta6mmma 1 — Brussane pH cpensl Ha akTHBHOCTH THPO3UMHA3EI

pH 5,91 6,98 8,04 9,18
OnTryeckas IIOTHOCTh 0,497 0,682 0,770 0,803

[lony4yenne w™enanuHa c ucnoiab3oBanueM ¢epmeHToB rTycenun Galleria mellonella sBnsercs
NEePCIICKTUBHBIM HalpaBJICHUEM HCCIlleIoBaHUN. MeaHuH UMeeT MIMPOKHH CIIEKTP NMPUMEHEHHH, BKIFOYast
KOCMETHYECKYI0, (hapMareBTHIECKYI0 U paIfodIeKTpoHHY0 oTpaciu. [Ipn ucnons3oBannu (GepMEHTOB U3
TYCEHUI] BO3MOXHO TOJy4YeHHE MeNlaHWHa C OoJjiee BBICOKOH CTENEHBIO YHCTOTHI W OMOJOTHYECKON
AKTHBHOCTH.

HWrtak, Ha OCHOBAaHUH TIOJIYYCHHBIX PE3yJIbTaTOB MCCICIOBAHHS MOXHO CKa3aTh, 4To ryceHuipl Galleria
mellonella mpeacTaBistioT MOTEHIMANBHBIA HCTOYHHUK OEIKOBBIX BEIIECTB, B TOM 4HCIEe (EPMEHTOB
JUIsL CHHTe3a MenlaHuHa. [Ipy 5ToM mpornecc nmosyyeHns: MeJIaHuHa C UCTIONb30BaHUEM STHX (DEPMEHTOB UMEET
HEePCIIEKTUBBI IS IPOMBILIIIICHHOTO TNpUMeHeHHs. JlanmpHeime ucciaeaoBaHus B AITOH 00JIACTH MOTYT
MPUBECTH K pa3pabOTKe HOBBIX METOJIOB M TEXHOJIOTHH TOJNyYeHHsT MEIaHWHA C MOMOIIbI0 (EpPMEHTOB
TYCEHHUII ¥ PACIIUPEHHUIO €T0 MIPUMEHEHHS B Pa3IMYHBIX OTPACIISX.
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VBaxkaeMmble KOJIIETH!
Hoporue npy3bs!

Msi BelpaxkaeM OOJIBIIYIO W UCKPEHHIOW OJIaroJapHOCTh BceM ydacTHHKaM X| MexTyHapoHOU
HAyYHO-TIPAaKTHYeCKOW KOH(pepeHInHn «bHOTEXHONOTHS: HayKa W MPaKTUKa» 3a Balll TPYIl B ONpeAeTICHUH
OCHOBHBIX IpOOJeM B 00JJaCTH OMOTEXHOJIOTMH ¥ BBIABICHHHM TCHICHIIMHA pa3BUTHSA B JaHHOW oO0jacTw,
32 00MEH JOCTHIKCHUSIMHU OMOTEXHOJIOTHU U 00CYKJICHHE IMyTeH ONTUMH3AI[MK 00pa30BaTeIbHOIO 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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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;
*KpacHas 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, skupHsIii, cTpoUYHO# (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 W3JATaloTCsl UCHOJIb3yeMble aBTOpaMy IIyTH PEIICHHs] OCTaBJICHHOM
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 Jgomyckaercs. Pa3MepHOCTh BCeX XapaKTepHCTHK MPUBOAUTCS B cucteme CH.
3. K xaxmoif cTaThe MO 3arjaBueM aaeTcst anHoTanus (06beM 1o 600 rmevaTHBIX 3HAKOB) Ha PYCCKOM M aHTJIMHCKOM SI3BIKax depes
1 ctpoky apyr ot npyra. HazBanue craTby, aMuiIus 1 HHALMAIB! IPUBOASATCS OT/ACIIBHO 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 ¢ 0003HaYeHHEM BCeX HeOOXOANMBIX OyKB 1 cuMBOJIOB B cooTBercTBHM ¢ ECKJ] 1
P 50-77-80. Bce OykBeHHbIe 1 1M(pPOBEIE 0003HAUCHNS, IPUBEICHHEIE Ha PUCYHKaX, MTOSCHSIOTCS B OCHOBHOM HJIM TIOJIPUCYHOYHOM
tekcte. [loapucyHnounsie moanucu garorcs TimesNewCyr 10, Ha popMaT prcyHKa.
I'papmyeckre 0OBEKTHI (qUAarpaMMbl, rpaduku) AODKHBI OBITH AKTHBHBIMH (T.C. MOIJICKATh PEIAKTHPOBAHHMIO CTAHIAPTHBIMHU
cpexncramu, Harpumep, MSExcel).
6. ®opmyiibl 1 OyKBEeHHBIE 0003HAYCHYS:
XOYKBBI JIATUHCKOTO ajiaBuTa, HCIONB3yeMbIC 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 (OGbruHbIit) 11-10
Subscript/Superscript(KpynHbIinHIEKC) 7
Sub-subscript/Superscript (MenkuiiHHAEKC) 5
Symbol (Kpynuslii cumBoi1) 12
Subsymbol (Menkuii cumBoII) 9

7. Tabmump! (CIOBO MeYaTaeTcsl Bpa3psaaKy) MOJDKHBI OBITh C 3arOJIOBKAMH M 00s3aTENBHO pacIioNiaraThbes MOCHe CChUIKH Ha HUX B
Tekcte. ['padpl B Tabnmumax MODKHBI MMETh KpPAaTKHE 3arojOBKH. YTIOMHHAeMble B 3arOJIOBKaX BEJIWYHHBI COIPOBOXKIAIOTCS
COOTBETCTBYIOIINMH €IMHUNAMH H3MEPEHUI.

8. Jlurepatypa (cnoBo neuyaraetcs: TimesNewRomanCyr 11, )uUpHBIiA, TPOMUCHOM ) BKJIFOYAET UCTOUYHHKH, HCIIOIB30BAHHBIC aBTOPOM
IIpY HAIIMCAHUU CTaThH, U JIOJDKHA cojepxarh He Oonee 10 HauMeHoBanui. CChUIKM B TEKCTE AAIOTCA B KBaApaTHBIX CKOOKax: [1],
MOMEIIAIOTCS B KOHIIE cTaThu B opopmisttores cortacio 'OCT 7.1-2003.

B skypHasie MyOJNUKYIOTCS OPUTHMHAJBHBIC HAYyYHBIC CTaThH TEOPETHUYSCKOrO M SKCICPHUMEHTAIBHOTO Xapakrepa. ABTOD
YKa3bIBaeT pyOpHKY (B COPOBOIUTEILHOM ITUCHME), B KOTOPOI OH XOTeJ ObI Pa3MECTUTh CBOIO CTAThIO:

CraTbst JODKHA OBITH TIIATEIFHO IPOBEPEHA U TIOAIMCAHA BCEMH aBTOPAMHU.

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

K cTathe M0KHBI IPUIIAraThCsl COMPOBOUTEIBHBIC IOKYMCHTBI:

— COTNPOBOAUTEIHHOE 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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