Knrosep lpo
N mAco byoem, u Mos1oKO
IPPEKTUBHOE peLleHmne A4

MOBbILLEHMA NPOAYKTUBHOCTU
N yAydLleHns 340P0BbS

MOJIO4HOIO, MACHOIO, MACO-
MOJTIOHYHOIO CKOTA4

00O «[lMpotenH KopmbuoTex UccnepoBaHUA»




Kntosep lNpo — oH 0114 ye2o?

> MO»HO M yAy4LlWnTb 340P0BbE, ONAATUB €ro A0NONAHUTE/IbHBIM ~ MOJIOKOM?
> Kak ¢pepTMAbHOCTb CBA3aHa C NULEBapPEHMNEM?

> A AnAadero Tensatam?

> KaKk noarotoBMTbCA K TENIOBOMY CTpeccy?

> CKONIbKO MOKHO 3apaboTtaTtb Ha npumeHeHune Kntosep lMpo?



JKocuctema pybLa: OCHOBHbIE utenm — obauratHole (cTporue)
aHaspobbl, TMOHYT NPU COMPUKOCHOBEHUU C KNCNOPOAOM

bakTepuu

=  bonee 200 Bnaos

= 1079-10™ kneTok B 1 MmN pyGLIOBOW XXNOKOCTH

= CoctaBnatT 45-50% oT obLien MMKPOBHOM Macchbl
NMpoctenwine

= 30 Bnoos

= 104-10° kneTok B 1 Mn pyOLIOBOM XWUOKOCTU

= CoctaBnawT 40-45% oT obLien MMKpobHOM Macchl (U3-3a pasmepa)
MpuGKn

= 24 Bnpa

= 103-10% cnop B 1 Mn pyOLIOBOM KWUOKOCTU

= CoctaBnatT 8-12% o1 obwen MmkpobHon Macchl
Opoxoku

=  MeHee yem 0,1-0,2% oT1 0bwen mukpobHon maccel — EOAMHCTBEHHbLIE AKTUBHO
MOTPEBNAKOT KMCNOPOLA



Ponb Kntosep lNpo 8 paboTe pybua

YTUnusupyert KUcnopog, co3aaBan naeasbHble yCNoBma ana MuKpodpaopbl pybua, 6oabluan 4acTb KOTOPbIX
CTPOI'ME aHa3pobbl (TMBHYT OT KOHTAKTa C KUCNOPOAOM)

" B pe3ynbraTe rmbenmn ApoxKKeBon KNeTKM BbicBODOXKAatoTCA 6&1KM, aMUHOKUCIOTbI, XKUPbI, YINEBOADI,
BUTAMWHbI rpynnbl B — ycuaneaeTca nUTaHUe BHYTPEHHEM MUKpodaopbl pybua 1 KULWEYHUKA, YTO yaydLlaeT
UMMYHUTET W YBENIMYUBAET BbIXOA, BHYTPEHHEro MUKPO6HOro 6esnKka — oCHOBHOro pakropa yBennyeHms
MOJIOKa

= Crabunusnpyet pH cpeabl pybua, bnarogapsa 4emy CHUMKaAeTCA BEPOSTHOCTb PAa3BUTUA auMa03a  JaKe B
CUTYaUMAX BbICOKOKPAXMaIMCTbIX PaLMOHOB: MOXKET noTpebnsatb Ao 45% Kpaxmana no cyxomy BelecTBy

= Crabunusupyet pH pybua 1 npoueccbl NULWEBAPEHUA AaXKe B CUTYaLUN PE3KUX U3MEHEHUI: NEpPeXo, C
OAHOM KOPMOBOM AMbI Ha APYryto, BbIObITME KOMNOHEHTOB KOPMOB, PE3KOE M3MEHEHWE PaLMOHa, NEPEXOL,
Ha 3e1eHyl Maccy U T.A.



Otandume apoxxken Kluyveromyces marxianus
oT Saccharomyces cerevisiae

OpoXXKeBo NPobUOTUK OpoxKeBble NPOO6UOTUKU
Ha 6a3e Kluyveromyces marxianus Ha 6a3e Saccharomyces cerevisiae

*  YTUAM3UPYIOT MOJIOYHYIO KUCAOTYy B pybue -
€OWHCTBEHHbIN BUA, APOXKXKen, cnocobHbIN Ha 3TO

* Jlnana3oH }XM3HeHHbIX TemnepaTyp oT +30°C go +45°C:
apPeKTUBHO paboTaeT BO Bpema TENJ0BOro cTpecca npu

aunao3e 1 BbICOKUX BHELWHUX TemrnepaTypax
*  XuByT npu WMpoKom ananasoHe pH: ot 2,5 o 8,0

* [loTpebnAarT MOIOYHYIO KMCNOTY He Bbonee 5% OT cBoero
payMoHa, cnocobHbl CTUMYNMpPOBaATb NOTpebnaowmx eé
H6aKTepuMin Npu MaeanbHbIX YCNoBUAX B pybue ana cammux
APOXKKen

*  KKW3HEHHbIN UMK 3aKkaHuYmMBaeTca npu +38°C.
becnepcnekTMBHO MCNOAb30BaTb NPU TENJIOBOM CTpecce
y KPC (+39-40 ) - KneTkn caxapomMmnu,eToB rMbHyT

*  YTUAUINPYIOT KUCA0POA B 2 pasa bbicTpee, yem
caxapomuueTbl: bbicTpee HapalimBatoT buomaccy B
pybue, 4To yay4yllaeT BbIXoa MUKPOOHOTo 6benka

* YBe/MuymBaeT KOJIOHUK npocTenwmnx (dunusmndyeckm e uByT B y3KkOom AnanasoHe pH: ot 4,0 8o 6,0.
NEeCTPYKTUpYloLlue rpybblie Kopma) B pybue Ha 12%

60/blUe, YeM caxapomMuLeTbl™

* JddeKTMBHEE CaxapoOMULLETOB B 2-3 pa3a No BbIXxoay
MOJI0Ka




Pe3ynbTaTbl npyMmeHeHne npobmnotnka Knrosep MNpo npu BbiObITUM
KOMMNOHEHTOB U3 KOMBUKOPMa

depma 1

Pepma 2

C 08.08.2021 no 25.08.2021 (17 aHew).

Ha depme 1: npobuoTmK npumeHsanca y 31% us Bcex Kopos B NakTaumm (210 us 680).

Ha depme 2: npobUOTUK HE NPUMEHSANCS.

C 08.08.2021 13 KOpMOB ObIIN YAaNEHbI Ceayolme KOMNOHEHTbI: ONTUIEH M PancoBbli WPOT.
PesynbTaTt Ha 25.08.2021 (MOMEHT CTabuAn3aL My pe3ynbTaToB Noc/ie BbiObITUA KOMMNOHEHTOB)
depma 1: nageHne monoka Ha 5,6% (1 356 Kr).

depma 2: nageHne monoka Ha 11,7% (2 054 «r).

BbibbiBLLIME MONOKOTOHHbIE KOMMOHEHTbI:
OntureH 0,1 Kr/ronosy * 150 py6/Kr =

15 py6/ronosy

Pancosbit wWpoT — 2 Kr/ronosy * 28 py6/kr =

56 py6/ronosy

WUtoro: 71 py6/ronosy.

Pacxogbl Ha  KOMOMKOpM  M3-3a  BblObITUA
KOMMOHEHTOB CHM3UAUCL Ha 680*71 =

48 280 py6/cyTKun

MporHo3Hble noTepu MosioKa 6e3 npobuoTuKa Ha
depme 1 pomkHbl BbinM coctasutb 1 356/5,6%11,7
= 2 833 Kr (Ha 1477 Kr 6onblue, yem no ¢akKry) -
pPaccYUTAHO B COOTBETCTBUM C NoTepAMM Ha Pepme
2.

HepononyyeHHble  Bbirogbl OT  MOJIOKa Mpw
OTCYTCTBMM  NPOOGMOTMKA cocTaBuanm 6ol 84
990/cyTKM py6 npu LeHe monoKa 30 py6/Kr.
CymmapHbiii ROl Bbi6bIBLUMX KOMMNOHEHTOB

=1,76.

PeanbHble noTepu no Monoky - 40 680 py6/cyTku.
Takum o0bpasom, BbIrogbl NPUMeHEeHUA NPobUOTHNKA
coctasunn 41 790 py6/cyTKM € yueTom pacxoaoBs Ha
npobunoTuk 2 520 py6/cyTKu.

ROI npobunoTuka Ha BblbbiTHE
MONIOKOTOHHbIX KOMNOHeHTOoB = 16,58



[lpoon3BoACcTBEHHbIE ONnbIThl

3A0 «KanuHuHcKoe», TBepcKaa obnactb

" rpynna [oNWTUHCKOM nopoabl — y4eT NnpubaBKu No AaHHbIM CUCTEMBI

aBTOMATUYECKOro AoeHus, npnbaBKa Ha Becb kKomnaeKkc B 600 ronos

* Mpobuotnk Kntosep Mpo B go3unposke 20 r/ron. B CyTKN BBOAUICA B COCTaBE
Kopma B TeyeHune 30 gHeun

= Bos3BpaTt nHBectuuum 2.33 py6. Ha 1 BnoxeHHbIN pyonb (ROI 2.33)

NokasaTtenb Km—rrponb OnbiT m

Hapoi, kr/ron./cyT. 37,3




npOM3BO,£I,CTB€HHbIe onbIThbl
3A0 N3 CemeHoBckum , KK Tomwaposo, Mapuum 3/, 15.06 -20.07 2022 roga

= 2 rpynnbl naktupyrowme roawTuHCKUueE , pa3HoBO3pPaCTHblIE, BbICOKOMPOAYKTUBHbIE , MO 47 ronos

= Kntosep lNpo B gosnposke 20 rpamm  BBOAUACA B COCTaBe OCHOBHOMO paLMOHa

= OnbiTHaA rpynna — 90 aHen B naktaumn; KoHTponbHas rpynna -130 gHen B nakTaumm

= BosBpart uHBectuumn 5.81 py6. Ha 1 BnoxeHHbIn pyonb (ROI 5.81) (ueHa mornoka 36 py0)

Mokasarenb KoHTponb OnbiT
KOHTPO/b
ao/nocne ao/nocne

Hapoi, kr/ron./cyT. 24,6/24,8 +0,4 34,1/36,6 +2.5n(+7.33%)
CopeprkaHue Kupa, % 3,8/3,7 -0,01 3,8/3,7 -0,01
CopepKaHue benka, % 3,2/3,2 0 3,2/3,2 0



[lpoon3BoACcTBEHHbIE ONnbIThl

CNK «BepHbin», Bonoroackana obnactb

" 2 rpynnbl YePHO-NECTPbIX, BbICOKONPOAYKTMBHbIE, No 30 ronos

= Knosep Mpo B ao3mposke 20 r/ron. B CyTKM BBOAU/ICA B CMECU C Pa3MO/IOTbIM
3epHOM «noa mopay» B TeyeHne 90 aHeM

= BosBpat uHBectuumm 5,04 py6. Ha 1 BnoxeHHbIn pyonb (ROI 5,04)
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[lpoon3BoACcTBEHHbIE ONnbIThl

CNK «BepHbin», Bonoroackana obnactb

" 2 rpynnbl YePHO-NECTPbIX, BbICOKONPOAYKTMBHbIE, No 30 ronos

= Knosep Mpo B ao3mposke 20 r/ron. B CyTKM BBOAU/ICA B CMECU C Pa3MO/IOTbIM
3epHOM «noa mopay» B TeyeHne 90 aHeM

= BosBpat uHBectuumm 5,04 py6. Ha 1 BnoxeHHbIn pyonb (ROI 5,04)




ﬂpOM3BO,D,CTBEHHbIe onblITbl
000 «Monoko lNpynn»

= rpynna [)kepcu — y4eT no AaHHbIM MoJsioKo3aBoaa; Katosep Mpo 20 rp/r B coctaBe Kopma 60 aHen

= Hauano sHegpeHuna 10 mapTta 2023 roga, B anpene BBOA HOBbIX XXUBOTHbIX — 21.1%, Bcero *uBoTHbIX 298 Ha K/ 25.04.2023; 19.04 BBegeHO

3-X pa3oBoe goeHune

= BanoBbl HagoM 3a anpenb A0 19-ro: 96394 (13 ob6uieit BaNnOBKM Bbl4TEHbI NapTUK A0 20 anpens BKAOUYMTENbHO) MUHYC 2/3 BanoBOro Haaos

3a mapT (0bwmn Hapom pasageneH Ha 3 yactm) 82386

= Pa3sHuua cocTtasnneT 14008 nntpoB MMUHYC 21% (MONIOKO OT HOBOTENA, KOTOPOE HEBO3MOXHO BblYNeHUTb 6e3 06paboTKM AaHHbIX MO KaXKAoMy

KMBOTHOMY)

= [lononHuTenbHoe monoko ot Kntosep Mpo 11066 + BeCb AONONHUTENbHbIN KUP 1 6ENOK HA YBEIMYEHUM HAZ0S, T.K. OHN HE TONbKO He

CHU3UAUCH OT BBeAEeHUA 3-11 AOKMK, a NOAHANUCH

= ROI 8.55 (855%) pacuetr 708224 (monoko) — 74157 (pacxoapl Ha KntoBep Ha 298 ronos — 21% HoBoTena *15 py6/003a*21 aenb)/ 74157. +

KNp 6enoK Ha A4ONONHUTE/NIbHOE MOJZIOKO OT TpeTbel‘}i AOIZKVI



0803 3103 | 15.04 mm

+ 0.94(+15.9% K
UCXoaHOMY

b6enok 350 3.60 3.66 3.72 +0.22 (+ 6.28 K
ncxogHomy)

+25182 (+19.23% K
31.03 )

MOYEBUHA MmouyeBuHa ¢peBpanb -
27.76 27.1 52 96

591

Hapon sar 123579 148761




Kntosep lNpo: pe3ynbmamel Ucnonb308aHUA 8 nepable 3 Mecayad

T et Jawem

YBennyeHne Hag0eB MOJIOKA C BblicoKoyaonHble KopoBbl (bonee Mnatoc go 8% ot Hagoes
yBennyeHnem xumpa n benka go 30 AutpoB ) NtoC A0 1.3 UTPA e,
0.2%: ROl ot 1.34 po 5.7 CpeaHeyaouHble KopoBbl ( bonee  Mawoc o 10% oT HapoeBs

22 nnTpoB) NAOC A0 1.5 tnTpa e
HuskoyaonHbie kKoposbl natoc 1.7 Taoc ao 12% ot Hagoes

nnTpa
*HuseTt oo + 45 rpagycos Lenbcnsa,  YTUaAnsmpyetr MONOYHYIO KNCAOTY B MKuBeT npu wmnpodanmwem pH: ot
A0 + 43 aKTUBHO pa3MHOXaeTcA: 100% ob6beme oT cBOero paumoHa: 2.5 go 8.
NpeKkpacHo paboTaet B pybuey e/INHCTBEHHbIN BUA, APOXKIKEN, Kncnopop notpebnaer B 2 pasa
KOpPOB Npu aumaose n Tenn10B0M CNOCODOHbIN Ha 3TO — YHUKANbHOE aKTUBHee, Yem Bce apyrue
cTpecce, Koraa Temnepartypa KauyecTBO Npu aumnpose APOXIKMN
pybua nosbiwaetca bonee 40 Hopma BBOAa AnA noBbileHUA
rpagycos Hagoes - 20 rpamm Ha ronosy B

CYTKM



Kntosep lNpo u hepmusnbHOCMb —3Mo 0 Yem?

> Yem 6onblie MOJZ10Ka, TEM HUKE OCEMEHAEMOCTb
> Yem BblilLe moyeBUHA B opraHname, Tem HNxe oCeMeHAEMOCTb

> Yem cnabee opraHn3m, TeEM HUMKE OCEMEHAEMOCTb

> BblcOKasAs moyeBMHa — naoxas paboTa pybua n/mam nsbbiTok

NNEerKoyCBOAEMOro NPOTEeMHA, KOTOPbIN TPaHCPOpPMUMpPYETCH B a30T, a30T B
aMMMaK, aMMMNAK B MOYEBUHY.



Ponb Kntosep Npo B 0bMeHHbIX npouecca

3a cueT yyLwero nuuiesapeHus B pybue yayywarTtca obwme ob6meHHble npouecchbl.

Kmosep I'IOTpE6J'IFIeT d30T, aMMUNaAK U MOYEBUHY, UCIMOJIb3YyA UX KaK NCTOYHUKWN ONA HapalWnMBaHNA buomacceol. 3a cyet

3TUX CNOCOBOHOCTEN HelTpanusyTca paKTopbl, Noaasasowme mukpodiopy pybua n ogHoBpemeHHO MUKpodiopa
nosiy4yaeT AONO/IHUTE/IbHOE NMUTAHME 33 CYET NOrMOLLINX APOMKIKEBBIX K/IETOK = 3[10P0BbE U A0MNONHUTENbHOE MOJIOKO

KntoBep B CBOMX KNETKax NpoayuupyeT nosiMaMmuHbl CNePMUAMH U CMEPMUH. ITO MHOTOGYHKLMOHA/IbHbIE MOJIEKY/bI,
KOTOpble y4acTBYIOT B 3Kcnpeccnm (aKTUBHOCTU ) FEHOB WU:

- BXOAAT B COCTaB CNEPMbl U NAALUEHTbI, YTO AAET yAy4YlleHUe penpoayKuuu;

- OYEeHb aKTUBHO BAMSAET Ha Nnponndepaunto (aeneHune ) KNeTok, ocobeHHo B nepuos ambpuorenesa (34 aHA);

- YYaCTBYIOT B CO3peBaHUM N GOPMUPOBAHUN NULLLEEBAPUTENBHOIO TPAKTa Y NA0Aa U TE/IEHKA NOCNe POXKAEeHUA.

B 6onee O6LLI,€M niaaHe, N0O/INaMUHbI UTPAIOT <|>y|-|.qame|-|'ranb|-|y|o POJ/Ib B PA3MHOXXEHUMU, 6bICTpOM pocte un
pereHepauunun TKaHeﬁ, B TOM HUcC/Ne B npouecCax KposeTBopeHUA n cnepmoreHesa.

3a cyeT yTUAM3aLUM KUCN0POAa YBEIMYMBAIOTCA U KOJIOHUM NPONMOHOBOKUC/bIX BaKkTepuit-aHaspobos,

yBE/IMYMBAETCA BbIXOA, NPONMUOHOBOM KMCNOTbI, KOTOPanA B NeyeHn TpaHGOPMUPYETCA 3a CYET [NIIOKOHeoreHesa B
3HAOrEHHYIO [NIOKO3Y U gasiee B aMUHOKUCIOTbI U 6esikn — 6osiee 6bICTPOe HaKoMIEHUE SHEPIUM



[lpoon3BoACcTBEHHbIE ONnbIThl

3A0 KanunHuHckoe, Hagou okono 11 000, nnem3aBos, ocemeHeHuUA

Obuee CTe/IbHOCTb obwuin % 3 n 6bonee pas

KOZIMYecTBo

OCeMeHEeHHbI

X KOpoB
MapT 144 73 51 54 55 59
Anpenb 149 67 44 50 41 33
Mau 144 73 51 54 54 41
ABryct 140 62 44 41 43 47
CeHTAbGpPDL 150 83 54.5 54 61 53
OKTabpb 110 60 55.5 57 66 39
Hoabpb 111 64 57.7 58.5 61 53
NeKabpb 115 57 50 55 44 46

AHBApPb 120 68 57 64 42 54




[lpoon3BoACcTBEHHbIE ONnbIThl

000 Cnacckue, Hagou okono 11 000, nnem3aBop,

KO/1n4yecTteo CTeNbHOCTb
oceMeHEeHHbIX KopoB

10/10/22

31/10/22 76 23 30

21/11/22 73 24 33 Kniosep BBEAEH B
KOHLLe Hos6pS

12/12/22 91 32 35

2/01/23 115 35 30

23/01/23 165 60 36

13/02/23 214 88 41

06/03/23 203

27/03/23 180



Kntosep [po : yny4yweHue gpepmunbHocmu

CpegHecpoyHasa nepcnekTusa : Ao 1 ropa CpegHecpo4Hasa nepcnektuea : Ao 1 ropa

MosbiweHne ycnewHbiXx ocemeHeHun Ha 10 -15% y CHUKeHnA ambprUoHaNIbHON CMEPTHOCTM B Mepunoj,
BbICOKOMPOAYKTUBHbIX FO/ILUTUHOB C HAaAoAMKU bonee ambpuoreHesa (0o 34 aHA) A0 HYNEBbLIX NOKa3aTenen
30-Tn NnnuTpOB:

KOJIMYECTBO YCMELUHbIX :

1- x ocemeHeHun 54 -64%

2- x ocemeHeHnn 61-42% (n3meHaroTcA

NPOMNOPLUMOHANbHO NePBbIM OCEMEHEHUAM)

Kntosep npoayumpyet noanammHbl CEPMUH U Hopma BBOAa B TpaH3UTHOM nepuoge ( 3 Heaenun go
CnepmMuanH, KoTopble yny4llarT GepTUIbHOCTb, otena, 3 Hegenun nocne otena) — 10 rpamm Ha ronosy
COXPaHHOCTb NNo0A4a, Ny4Wwero pa3BUTMUA Te/IeHKa B B CYTKM, 3atem 20 rpamm

3MBPUOHA/NbHbIN U MOCNE POXKAEHUA



Kntosep [Mpo - nomowb npu mens108o0M cmpecce : COXPaHUMb MOSIOKO

> BbICOKME TEMMEPATYpPbl BbI3bIBAOT NPOb/EMbI B NULLLEBAPEHNEM ,
nageHue *1upa n MoJIOKa

> NPUBOAAT K aUMA03Y

bnaropapsa tTemnepartype *Xu3sHu Ao + 45 rpaaycos Llenbcusa, u cnocobHocTm
notpebnatb mono4Hyto knucnoty B 100% obveme cBoero paumoHa, Kntosep lMpo
MOET YaCTUYHO HENTPANMN30BaTb HEraTUBHbIE PAKTOPbI TEMNNOBOrO CTPEcCa,
ynydllaa nepesBapmBaeMoCTb B 3TOT rnepmoga.



[lpoon3BoACcTBEHHbIE ONbIThl

000 «ManuHo-Ppusckaa», Mockosckaa obnacrtb, 2021
nepea, nepBov aHOManbHOM Xapou B MO
= 2 rpynnbl ronWTUHO-GPU3CKOM Nopoabl, cpeaHeNnpPoayKTUBHbIE, MO 65 ronos

= Knosep Mpo B gosuposke 20 r/ron B CyTKN BBOAUICA HENOCPEACTBEHHO B
Kopmocmech B TedyeHume 30 aHeu

= Bosspart uusectuumin 1,75 py6. Ha 1 BnoxKeHHbIU pybab (ROI 1.75)

MonouHas NpoAYKTUBHOCTb, Kr/ron./cyT. CopepikaHue 6enka B monoke, %

24,5 3,45

24
23,5 3,4

23
22,5 3,35

22 3,3
21,5

21 3,25
20,5

20 3,2

KoHTponb K. marxianus KoHTponb K. marxianus



[lpoon3BoACcTBEHHbIE ONnbIThl

3A0 KannHuHcKoe, TBepcKasa obnactb (nnemsasoa)

= TenAaTa ronWTUHCKOM Nopoabl, poxkaeHHble 29.05 -10.06.2021 (cTpecc-daKkTop: Nnepros aHOMaibHOM »Kapbl B
pernoxe)

= MpobunoTtuk Kntosep Mpo B A03MpPOBKe 4 r/ro/. B CyTKN B yTPEHHEE MOJIOKO
= Bo3BpaT MHBECTULUUM :

= ROI 3,5 ot 6onee paHHero nepexoaga Ha KOMOUKOPM (COKpaLLLeHMEe MOFIOYHOro nepuoaa B aTon rpynne Ha 13
OHen)

= ROI 3,75 ot gononHUTENLHOro npmeeca (cpegHun npmeec - 120 rpamm B CYTKK, NpU LieHE xunBoro Beca 198 py0)

= **ROI 31.88 o1 byaywimx 4ONONMHUTENbHbLIX AOX040B MO MONOKY (Kaxable 100 rpamm OONOMHUTENBHOMO NpMBECa B
nepuopg 10-65 gHu xunsHun (55 gHen) gagyt AanyTt 225 NUTPOB MorioKa B rnepsyto nakraumio). 120 rp gon npueeca
= 285 nutpoB Mmonoka= 8550 pybneun — 260 pyb pacxoq Ha npobmMoTnk

= *ROI 112 oT yCKOpEeHHOro BbixoAa Ha Jflaktaumto (nepBbi oTesn paHblle Ha 70* gHen)

*aKcnepTHas oLeHKa Nno JOMNOSTHUTENbHOMY BECY
** pacyeTHble NapaMeTpbl B COOTBETCTBUKU C MeToamnkon Arnekca baxa



[lpoon3BoACcTBEHHbIE ONbIThl

3A0 KannHuHcKoe, TBepcKasa obnactb (nnemsasoa)

= TenaTta roNWITUHCKON NOPOAbI, porKaeHHble 24.06-27.06.2021 (6e3 cTpecc-dpakTopa)

= Mpobuotnk Kniosep MNpo B A031pOBKe 4 r/roNn. B CyTKM B YTPEHHEE MOJIOKO

= Bo3BpaT MHBECTULUUM :

= ROI 1,5 ot 60onee paHHero nepexoaa Ha KOMOUKOPM (COKpaLLleHME MOSIOYHOro nepuoaa B 3Ton rpynne Ha 6,5
OHeNn)

= ROI 7,55 oT gononHUTENLHOro npmeeca (CpegHuin AoNonHUTENbHbIN npueec - 180 rpamm B CYTKKU, Npu LEHE
Xusoro Beca 198 py6)

= ROI 49.22 o1 byaywmx oononHUTENbHbIX 40X040B No Monoky* (kaxable 100 rpamm OONOAHUTENBLHOMO NpuBeca B
MOMNOYHbIN nepuog aaayTt 225 nutpos monoka). 180 rp gon npuseca = 427.5 n*30 py6=12 825 — 260 (pacxoabl
Ha NPOBUOTUK)

= ROI 174 oT ycKopeHHOro BbixoAda Ha nakrauuto **(nepBbin oTen paHblie Ha 120 gHen — akcnepTHasa NPoOrHo3Has
OLleHKa No AOMNOSTHUTENBLHOMY BECY)



Kntosep lNpo — a 0718 Ye2o OH menamam?

KntoBep Mpo co3aaH Ha oOCHOBE BMAa MONOYHbIX ApoxKeln Kluyveromyces marxianus, KoTopble
Bbl BCE XOPOLLO 3HAETE:

* @IMHCTBEHHbIN BUA, APOXKIKEN, NPOAYLMPYIOLLNIA GepPMEHT NaKTasy, KOTOPbIA MCNONb3YIOT B
MeauuuHe ANnAa Noaen ¢ HeNepeHOCUMOCTbIO JTAKTO3bl, BKAKOYAA AETCKOE NUTaHue gna
MNaAeHLEB

“* NPOAYLMPYIOT NOJIMAMUHbI CNEPMUH U CNEPMUANH, KOTOPblE OTBEYAOT 33 Npondepaumio
(pa3sMHOXKeHME KNETOK, NPUYMHOKaOLWMN 06bemM TKaHeln) n anddepeHUNpPOBKY (reHeTUYECKHU
obynoBneHHaa TpaHchoOpMaLMA OAHUX KNETOK B Apyrme). NMonnammnHbl oTBEYatoT 33 ObICTPbIN
POCT, pereHepaunto 1 NpaBMabHOE pa3BUTUE B nepmoa ambpuoreHesa

“* KntoBep 06A3aTeNIbHbIN KOMNOHEHT KedUpHOro rpubka
“* ABNAETCA Ba)KHOMW NUTaTeNbHOM cpeaon Ana budnao- n naktobakTepmii

** cnocobcTBYeT /yULLEemMy YCBOEHUIO MOIOKA, ydemy popmupoBaHuto cHavana*KKT u
MUKPOOMOTbI, @ noTom pybua n ero MMKPObMNOTHI.



CBOMCTBA M NOKa3aHuA KnioBepomuuerol CaxapomuuerTbl MpumeyaHumsa

KaTeropuu XMBOTHbIX [MonuractpuyHble n [NonuractpmyHblie beccmbicneHHO
MOHOTraCTpUYHbIe MCNO/Ib30BaTb
caxapomMuLeTbl Kak
npobuoTtuk npu T 6onee 38

rpagycos
CnocobHOCTb NepeBapuBaTb N1AKTO3Y [a Het KntoBep eanHCTBEHHbIN U3
APOXKeN npoayumnpyet
narasy
[1pon3BOACTBO OPraHNUYECKMX KUCIOT MosnouHaa 2154 mr/n MonouyHas 214
(cHMkeHune pH HKKT) mr/n
CnocobHOCTb pacTn Ha NOBOYHbIX MOJIOYHbLIX  Aa Het MoHo A06aBnATL B OTXOAb!
NPOAYKTaX MOJIOMHOIOo NPOM3BOACTBA

AnA BbIMOWKMN TenAat
https://technavet.com/other/main-active-
ingredient/
JlaHHble KaHaACKOM KOMMaHnn

—
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CBOIACTBa M NOKa3aHuA

Kniosepomuuetbl

Caxapomuuertbl

NMpumevaHua

depmeHTbI: B-ranaktosngasa (nakrasa),
WHY/IMHA3a, 3HA0MNO/NTaNaKTypoHasa,
KapboKkcmnenTuaasbl U aMMHONENTUAa3bl

MpounssoacTeo CO2 B KayecTBe NOHOOYHOrO
NpoAyKTa GepmMeHTaUun B HUXKHUX OTAEeNaX
KULWEYHMKA

[Npon3BOACTBO 3HEPrnmn

Jlo3nposkKa

OTcyTcTBYET
obpa3zoBaHune CO2
6naronaps
romopepmeHTauum

Bbiwe : 2 monekKynbl
ATO 13 ogHoM
MOIeKYNbl Caxapa

1-4Ha 1087

se monekynbl CO2
n3 1 monekynol
caxapa B pesynbraTe
retepodepmeHTaLm
n

Huxe: 1 monekyna
AT® n3 ogHoM
MOJIeKy/1bl Caxapa

1Ha 1089

KntoBep pacteT bbicTpee n
nmeet bonee WNpoKme
napameTpbl }XU3HW,
COOTBETCTBEHHO BbIX0OJ,
MeTaboNNTOB N APYrmx
NO/Ie3HbIX BELLECTB BblLLE MO
KONMYEeCTBY U LUKpPE Mo
Habopy



Bananue apoxkken Kluyveromyces marxianus Ha
PepMeHTaTUBHYIO aKTUBHOCTb B pybue Tenar

in vitro B pybuoBoi XXngkoctun Tenar

Llenntonasa, mr*mat*yl 2,16 5,52 +156%

AMKnnNasa, mrr*mnt*yl 6,76 10,08 +49%

NcTouyHuK: Kmet et al., 1992



Kntosep lNpo : mensma 6beicmpee pacmym. 3Ha4umesbHO

KpacTkocpo4yHasa nepcneKTmMBea

CpepHecpoyHana nepcneKkTuBa:
Ao 1ropa

[onrocpoyHan nepcneKkTuea : A0 2-X
ner

CoKpalleHne MoI0YHOro Nepmnoaa y TeNleHKa
(3koHOMMA Ha monoke uaun 3LUM): ROl ot 1.5
po 3.5

TenAta BbICOKOYAOMHbIX FONLWTUHOB
npmbasnaT gononHuTenbHo 120 -180
rPamm B CYTKMU

Mono4yHaa cxema 3akaHumMBaeTcA Ha 62-70
AeHb (Npu ctaHgapTe 75 aHeln)

[lononHUTENbHbIE NPUBECHI }KUBOW MaCChI
TenAat (Npu BbipawMBaAHMUN FONUTUHCKUX
6bl4KoB B MON0o4HOM nepuoge) : ROl ot 3.75
po 7.55

MpoayuunpyeT pepmeHT ranaktosmaasa
(nakTasa) — nyywee ycBOEHWE MOJIOKA B
MOJIOYHOM nepuoae

JKOHOMMA OT coaeprKaHUA TeNkm npu bonee
paHHeM Bbixoge Ha naktauuto: ROl ot 112 po
174

Tensta cpegHen rpynnbl ( 4o 10 mecAues)
pacTyT Ha 15-20% 6bicTpee

3a cyeT No/IMaMMHOB CNEPMUH U CNEPMUANH
dbopmupyeTtca ny4ywas MmMKpobmnota mn naet
H6onee HGbICTPbINA POCT MOJIOAHAKA

[Joxoabl OoT byayuiero Monoka (karkable
aAononHuntenbHble 100 rpamm npueeca
TeneHKa c nepuog ¢ 10 no 65 aeHb paayt 225
NIMTPOB MOJIOKa**, meToanKa Anekca baxa
https://www.researchgate.net/profile/Alex-
Bach

ROI ot 31.88 (120 rp aon npueeca) go 40.22
(180 rp aon npuseca)

Hopma BBOAa TeneHKy:

MonouHbit nepuog — 4 rp/ ronosy B CYTKU
CpepHsaa rpynna (ao 10m) — 4 rp/100 Kr
YKMBOrO Beca



[TpnnoxxeHune



Otandume apoxxken Kluyveromyces marxianus
oT Saccharomyces cerevisiae
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UcTtouHuK: Lui & Valles, 2001
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Otandume apoxxken Kluyveromyces marxianus
oT Saccharomyces cerevisiae
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UcTtouHumK: Lui & Valles, 2001
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Bananue apoxkken Kluyveromyces marxianus Ha
depMeHTaTUBHYIO aKTUBHOCTb B pybLe

in vitro B8 pyébuoBou XunagKkoctu 6apaHos

Llenntonasa, mkr*mnt*yl 3,48 5,93 +70%

AMKMNasa, mrr*mnt*yl 3,75 4,98 +33%

in vivo B pybue osel,

Lenntonasa, mkr*mnt*yl 7,61 8,64 +14%
AMUNA3a, mkr*mat*yl 4,39 4,95 +13%
NeKkTMHa3a, % 49 65 +33% qeToun

Kmet et al., 1992



Bananue apoxkken Kluyveromyces marxianus Ha
nepeBapuUMOCTb rpybbix KOPMOB

MepeBapMMOCTb CyXoro BeLiecTsa in vitro,%

CeHO ntouepHbl 51,3 54,2 55,0
CeHo TUMOdeeBKMU 62,1 71,4 72,2

UcTtouHuk: Nooraee et al., 2010




CnocobHocTb aApoxkKen Kluyveromyces marxianus
CBA3bIBaTb MUKOTOKCUHDI

NoTpebneHne adpnatokcmHa B, 212,60 312,11 303,56
C KOPMOM, MKI/AeHb

BbioeneHune apnatokcmHa M, c 15 44 368 438
MOJIOKOM, MKr/aeHb
TpaHcdpep ToKcHHa, % 7,26 1,18 1,44

UcTouyHMK: Intanoo et al., 2020



SddeKTnBHbIE cBOUCTBA Krtosep 1po

= Crabunusunpyet pH cpeabl pybua, bnarogaps 4emy CHMMXKAETCA BEPOATHOCTb PAa3BUTMA aumMa03a
AaXKe B CUTYaLMAX BbICOKOKPAXMAINUCTbIX PAaLLMOHOB: cTabuabHo yTunmsupyet Ao 45% Kpaxmana
MO CyXOMY BELLECTBY

" Bbleaan KMcnopos, co34aeT onTMMasibHbIe YCI0BUS ANS Pa3BUTUA LENNH1030/IUTUYECKUX
H6aKkTEPUN, CTUMYANPYA Pa3BUTUE U PEPMEHTATUBHYIO aKTUBHOCTb pybLOBON MUKPOdIOpPSI,
NOBbILLAA NEPEBAPMMOCTb KOPMa, YBENMYMBASA BbIXOA, SHAOFEHHOrO MUKPOOHOro 6enka u
CUHTE3 NIETYYUX }KUPHbBIX KUCNOT — UCTOYHMKOB IHEPTUM.

= 3a cyeT yTUAN3aLUMN KUCIOPOAa YBEIMUYMBAKOTCA U KOJIOHMWN NPONMOHOBOKUCAbIX BaKTepUi-
aHa3poboB, yBENNYMBAETCA BbIXOA, NPONMOHOBOM KMCNOTbI, KOTOPAs B NEYEHMU
TpaHPOPMUpPYETCA 3a CYET [NIIOKOHEOreHe3a B 3HAOMEHHYIO IMIOKO3Y U Janee B aMUHOKUCNOTbI
n 6enkn — bonee HGbICTPOE HAKONNEHNE SHEPTUN

" HeWTpanmsyeT MUKOTOKCUHbI B pyOLE, KULLEYHMKE, KOPMaX, A TaKKe B KenyaKax
MOHOTACTPUYHbIX

" YayywaeT UMMYHHYI0 GYHKLUIO Brarogapa BbICOKOMY COAEPKaHUIO MAaHHAHOIMIOCAXapuaoB U
B-rntoKaHoOB



[TOBbIWEHME 300TEXHUYECKUX M PUHAHCOBbLIX MOKa3aTenen
3PPEKTUBHOCTN B MOJTOYHOM, MACHOM M MACO-MOJIOYHOM
WmnBoTHoBoAcCTBE Krrosep [1po

KpaTKocpouHas nepcnektusa ( 1 — | CpegHecpouyHas nepcnektusa ( 4o | lonrocpoyHas nepcnektusa ( ao
3 mecAua Ucnosb3oBaHuA) 1 ropa) 2-x ner)

YBesninyeHne Hag0eB MOI0KaA CokpalleHune cepsuc-nepuoga y [loxoabl OT 6yAyLLEro MOJIOKaA (
MUHUMYM OT 1 o 2.2 nutpa B KOpPOBbI, NOBbIWeHMe ycrnewHbix 1 Kaxable gononHutenbHble 100
nepsbln mecay, ot 8 go 12% * N 2 OCEMEHEHWNIN N CHUXKEHUA rpamm npueeca TesieHKa C nepuos
nocne 3-x MecsaueB UCNOb30BaHNA 3MBOPMOHANBHOM CMEPTHOCTU B c 10 no 65 geHb paayT 225 nntpos
C yBENMYEHME }Kupa n benka go nepuoa ambpuoreHesa (oo 34 MonoKa**, metoanka Anekca baxa
0.2%: ROl ot 1.34 no 5.7 NHA) A0 HYNEeBbIX NOKa3aTenemn https://www.researchgate.net/prof
6naronapa sK30reHHbIM ile/Alex-Bach
NOMAMMHAM CrTepPMUANHY U ROl o1 31.88 (120 rp gon npuseca)
CNepMUHY , NpoayLnpyeMbIX 0o 40.22 (180 rp aon npuBeca)
Kntosepom
CoKpalieHune mosiodHoro nepnoga  OnTMmmsauma paumvoHoB JKOHOMMUA OT COoAePKAHUA TENKMU
y TeNIeHKa (3KOHOMMSA Ha MOJIOKeE npu 6onee paHHeM BbIXoA4e Ha
nnn 3UM): ROl ot 1.5 no 3.5 naktauuto: . ROlot 112 no 174
[JONONHUTENbHbIE MPUBECHI }XUBOW  YNy4lLieHMe 340PO0BbA KOPOB Yny4dweHue 340p0BbA BCErO

maccbl Tenat: ROl ot 3.75 po 7.55 NOronoBbA
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Knrosep lpo — mono4Hble apoxxu Kluyveromyces
marxianus

MHHOBALMOHHbIN BbICOKO3IPPEKTUBHbBIN MPOAYKT ANA NoBblWeHne 3dPEeKTUBHOCTU MOJIOYHOTO U
MACHOTrO CKOTa: co3a4aH M npon3sBoanTbcs B PO,

LLItamm Kluyveromyces marxianus paspelueH K NpMMeHEHMIo B MULLY U KOPMa:

EBponeirickum ynpasaeHnem no 6esonacHocTu NuLLeBbIX NnpoaykTos https://www.efsa.europa.eu/en);
Ynpas/ieHnemM no caHUTapHOMY HaA30pY 3a KaUeCTBOM MULLEBbIX NPOAYKTOB U MeanKameHTos CLLA
https://www.fda.gov/;

KaHaacKnMm areHTCTBOM NuLesor nHeneKkuumn https://inspection.canada.ca/about-cfia/my-
cfia/eng/1482204298243/1482204318353

MoBbiwaeT KpaTKo-, cpeaHe- U A0NTOCPOUHbIe 300TeXHU4YecKmue u puHaHcoBble NoKasaTenu
3¢pPeKTUBHOCTM B MO/IOYHOM, MACHOM U MACO-MOJIOYHOM XMBOTHOBOACTBE.

ABnAeTcA NHCTPYMEHTOM /151 COBPEMEHHbIX }KMBOTHOBOAYECKUX TEXHONOTNIA U NOAAEPMKKMN B
KPU3UCHbIX CUTYaUUAX (BbIObITUE KOMNOHEHTOB KOPMOB, 3KCTPEeMaibHble TeMnepaTypbl U T. A4.) Ha Bcex
CTaAMNAX }KU3HW }KUBOTHbIX.



TecTutpoBaHue
npoaykTta B8 PO

Pe3ynbTaTbl KOPMOBbIX
ncnbliTaHMM B PO Ha
NOroN10BbAX Pa3/INYHOIO
YPOBHA yaonHocTtu (ot 14 go
38 INTPOB) Ha PaA3/INYHbIX
nopoAax Npu pasHbIxX
CMCTEMAX KOPMIEHMUS




[lpoon3BoACcTBEHHbIE ONnbIThl

00O MNMuceescKkoe, Pecnybnuka Yamyptua, koHey, 2021 roaa

= 2 rpynnbl NaKTUPYIOLWMe YepHOo-NecTpble, cpegHenpoayKktmeHble, no 100 ronos

= bydepHasa cmecb ¢ Kntosep Mpo «J/laktopepm» npomnssoactesa OO0 «Paymo+» B go3mposke 300
r/ron. B cyTku, 20 rp KntoBepa Ha ronosy BBOAMJICS B COCTaBe KOPMa (CMNOCHO-CEHAXKHbIN TUM) B

TeyeHue 30 gHen

= Bos3BpaTt uHBecTUUuMM 2.75 py6. Ha 1 BnoxeHHbIN pyonb (ROI 2.75) (ueHa monoka 30

py6)

Moaren | kowpons | Onr | _pavmia
Hapoi, kr/ron./cyr. 26,6 28,1 +1,5
CopeprKaHune Xupa, % 3,63 3,79 +0,16
CoaepaHue benka, % 2,95 3,0 +0,05



[lpoon3BoACcTBEHHbIE ONbIThl

CNK um KanuHunHa, Pecnybnuka Yamyprus

= 2 rpynnbl NakTUpyloLMe YepHO-NecTpble, cpeaHenpoayKTuBHbIe, no 80 ronos

= bydepHasa cmeckb ¢ Kntosep MNpo «J/laktopepm» npoussogcrtesa OO0 «Paumo+» B
nosuposke 300 r/ron., 20 rp KntoBepa B CyTKM BBOAM/ICA B COCTaBE KOPMa
(cMnocHo-ceHaHbIM TMN) B TedeHne 30 aAHeM

= BosBpaT uHBectuumum 2.25 Ha 1 BrioxeHHbIn pyonb (ROI 2.25)

NokasaTtenb KoHTposb Onbit m

Hapoii, kr/ron./cyT. 29.3 +1,3
CopepaHune Xupa, % -0.03 +0.02 +0,04
CopneprkaHue benka, % 2,98 3,01 +0,03



[lpoon3BoACcTBEHHbIE ONnbIThl

000 «Bocxoa», Kypckasa obnactb

" 2 rpynnbl CAMMEHTaNbCKOW MNOPOAbI, HU3KONPOoAYKTUBHbIE, No 500 rosos

= Kniosep Mpo B Ao3mposKe 20 r/ron. B CyTKM BBOAWUICA B COCTaBe NPEMUKCa B
TeyeHue 30 aHen

= BosBpaT uHBectuuum 5,7 pyo. Ha 1 BrnoxeHHbIn pyonb (ROl 5,7)

lNokasaTtenb KOHTponb OnbIT m

Hapoi, kr/ron./cyT.

CopeprKaHune xXupa, % 4,2 4,4 +0,2
CopeprkaHue benka, % 3,2 3,4 +0,2
MoTpebneHue CB, Kr/ron./cyT. 16,5 17,0 +0,5



[lpoon3BoACcTBEHHbIE ONbIThl

AO «BopobbeBo», Kany»cKkaa obnactb

= 2 rpynnbl KopoB lonwTuHCKoM nopoabl, no 100 ronoBs B Kaxkaow (nepBbin onbIT

NCMONb30BaHUA APOXKKEN B XO3AUCTBE)

= Kntosep Mpo B ao3nposke 20 r/ron. B CyTKM BBOAWU/ICA B COCTaBe KOPMa B
TeyeHue 30 aHen

[NokasaTtenb KoHTpoO/b OnbiT m

Hapoi, kr/ron./cyT. 33,5 35,8 +2,3%*
CopeprKaHune xupa, % 3,75 3,76 +0,01
CoaepaHue benka, % 3,22 3,22 +0

*
YKMBOTHbIE 6bIIN B pa3noe, KOHTPOJ/IbHAA rpyrnna Toxe

npubasuna, pasHuLa mexay npmbaBkamm coctaBmna
0.8nuntpa



PekomeHayemble 4O3UPOBKU

= KopoBbl B TpaH3uUTE 20 /ron/cyT

= KopoBbl B IaKTaLUuK 20 r/ron/cyT

= TenAata 4 r/ron/cyT

® BbIKW Ha OTKOpPMe 4r/100 Kr *1MBOWM Macchbl



[TonnoxkeHune

MUKOTOKCUHBI N UX HEMTPANN3ALUMNA




MWKOTOKCUHDbI

MWKOTOKCMHbI MOTYT CO34,aBaTb CEPbE3HbIN PUCK ANA 30P0BbA KaK YeNoBeKa, Tak U ckoTa (Robens, Richard, 1992).

HekoTopble npucyTcTeyoWwme B NPOAYKTaX MUTAaHNA MUKOTOKCUHbI BbI3bIBAlOT OCTPYH MHTOKCMKALUIO, CAMNTOMbI
KOTOPOW pa3BUBAtOTCA BCKOPeE nocse ynotpebaeHna KOHTaMUHUPOBAHHbIX MPOAYKTOB NUTAaHUA. [lpyrme MMKOTOKCUHDI,
noparkatoLime NPoAYKTbl MUTAaHMA, MOTYT OKa3biBaTb XPOHNYECKOE BO3AENCTBUE HA 340P0OBbE NHOAEN U }KUBOTHbLIX, B
4aCTHOCTU, NPOBOLMPYA OHKONOrMYeckme 3aboneBaHna u ummyHoaedununt (Barrett, 2005; Wild, Gong, 2010; IARC, 2012;
Pierron et al., 2016; Mowaffaq et al. 2017; Claeys et al.,2020).

3a nocneaHue roabl B pAae uccaeaoBaHUM Obl10 NOKa3aHo, YTO HEKOTOPbIe APOXKKM 061a4a0T BbICOKOM CNOCOHOHOCTBIO
AEeTOKCMPULMPOBATb NOSHOCTLIO IMOO CUNBHO CHUXKATb YPOBEHb MHOTMMX OMacHbIX MMKOTOKCcMHOB (Jakopovic et al., 2018;
Intanoo et al., 2018; Vaiciuliene et al., 2019).

B yacTHOCTH, WiTammbl apoxKKeu Kluyveromyces marxianus npoaBAAOT CUIbHbIA NPOTUBOrPUOKOBbLIN NOTEHUUaN U
YCMEeLWHO CHUXKAT YPOBHU MUKOTOKCUHOB. B aKcnepmmeHTax in vitro netyume opraHuyeckume coeauHenmsa (JIOC) K.
marxianus 6b1an cnocobHbl 3HAYUTENBHO OrpaHNYMBaATL POCT 17 BMAOB rpnboB, NnpuHaanexKawmx K pogam Aspergillus,
Penicillium un Fusarium. Apoxkesble JIOC cmornm cHU3UTb NoTeHuman bMocuHTesa oxpatokcuHa A Penicillium
verrucosum u Aspergillus carbonarius Ha 99,6 n 98,7% cootBetcTBeHHO. [TpumeHeHune JIOC K. marxianus in vivo npotus
uHeKuum Fusarium oxysporum u A. carbonarius Ha Tomatax un BuHorpage, COOTBeTCTBEHHO, onpeAenn/o noJsiHoe
WHrMbupoBaHMe NpopacTaHmA cnop rpubos. TecTMpoBaHKe in vitro noTeHuMana cBA3bIBAaHUA MUKOTOKCUHOB XUBbIX U
WHAKTMBUPOBAHHbIX HarpeBaHnem KsieTok K. marxianus nokasano CHUXXeHUe OXPaToOKCUMHA A U Ae30KCUMHUBaIeHoNa A0
58 1 49% coOTBETCTBEHHO M3 UCKYCCTBEHHO 3arpa3HeHHbIx bydepos (Alasmar et al., 2020).



Buoaerpaaaums MUMKOTOKCUHOB

buoTpaHchopmauma nnm pacuienneHme n eToOKCMKauua MoneKynl MUMKOTOKCUHA
MUKpooOpraHuamamm unu pepmeHtTom asnsaerca 3appekTuBHbIM U 6onee 6e3onacHbim
MEeTOA0M KOHTPONA MUKOTOKCUHOB (Schatzmayr et al., 2006).

Pag nccnegoBaHui AeMOHCTPUPYHOT cnocobHocTu K. marxianus a¢pPpeKTUBHO CHUXKATb YPOBEHb
MMKOTOKCUMHOB B KopmoBoW nweHunue (Repeckiené et al., 2013; Vaiciuliene et al., 2019), a TakKe

B KOMBMHMPOBAHHbIX KOPMax ANa *KUBOTHbIX (Paskevicius et al., 2006).




AdNaTOKCUH

AdnaToKCUH - Hanbonee pacnpPoOCTPAHEHHbIN U 3HAYMMbIK MUKOTOKCMH. OH npoayuupyetca Aspergillus
flavus n A. parasiticus (Deiner et al., 1987; Kurtzman et al., 1987). OH cTabuneH, koraa obpasyeTca B
3epHax, U He pa3naraeTtca NPy HOPMasibHOM U3MeNbYEHUU N XpaHeHUU (Brown, 1996). ToKkcureHHble
rpmbbl NPOU3BOAAT TOKCUH B TEMJIbIX U BAAXKHbIX YC10BMAX. TOBApPbl, B KOTOPbIX MOXET COAEPKATbCA
adNaTOKCMH, BKAOYALOT KYKYPY3Y, apaxmuc, CEMeHa X10MNKa, Npoco, COPro n gpyrue KOpMmoBble 3epHa
(Phillips, 1999).

KaK 1 MHOTrMe MMKPODbHble BTOPUUYHbIE MeTabonnTbl, apNaTOKCUHbBI NPEACTaBAAIT COOOMN ceMencTBo
TECHO CBA3aHHbIX coeamnHeHunn (Moss, 1996), kKoTtopoe BKAtoYaeT adpnaTokecmH B1, B2, G1 n G2, Ho
06blyHO adpnaTokcnH B1 (AFB1) HaxoamuTca B camol BbICOKOM KOHLUEHTPauuu. Nocne ynotpebneHusn
KOPMOB, 3arpA3HEeHHbIX adp/1aTOKCMHOM, YacTb NPOr1o4eHHOro adnaTtokcmHa B1 pasnaraertca B pybuge, 4to
NpnBOAUT K 06pa3oBaHUIO apnaTokcnkona. Octaswanca ppakuma abcopbupyetca B NnMEBaPUTENBHOM

TpaKTe NyTem naccnuBHOW ANdIY3NN N TMOPOKCUANPYETCA B NeveHn Ao apnatokcmHa M1 (Kuilman et al.,
2000).

AFB1 TaK)Xe n3BeCTEH KaK MOLLHbIM renaToTOKCUMH M renatoKaHueporeH. ljonyctmmbie npeaensi
adbnaTOKCUHA AN OTKOPMa cBUHen coctasnatoT 200 ppb, Toraa Kak ana oTKopma MACHOro ckota - 300
ppb. OgHaKko AnA MmonogHAKa CKOTa, NTULbI U MONOYHOTO CKOTA AONYCTUMble npeaenbl apnaToOKCUHA
coctaBnsatoT Bcero 20 ppb. opraHom-muLueHbto ana apnatokcmHa (Towner et al., 2000).



APNaTOKCUH

MHorne kopma gna monoyHoro KPC coagepraT adbnaTOKCUH, KOTOPbIN ABAAETCA BTOPUYHBbIM MeTabonntom,
BbipabaTbiBaembiMm B ocHoBHOM Aspergillus flavus n A. parasiticus. Cemencrtso coeguHEHUN BKAOYAET
adnatokcuH B1, B2, G1 u G2 (AFB1, AFB2, AFG1 n AFG2). [lBa AONONAHUTENIbHbIX NPOAYKTA meTabonnsma,
adnatokcmH M1 n M2 (AFM1 u AFM2), yacto 06Hapy»KMBAOTCA B MOJIOKE KOPOB, NoTpebasaiowmx Kopma,
3arpAsHeHHble adpnatokcuHom. AFB1 aBnaetca Hanbonee TOKCUMUYHbIM TUNOM apIaTOKCMHOBOTO COeAUHEHUA
W BXOAMT B rpynny KaHUeporeHHbIX MUMKOTOKCMHOB 1, KOTOpble cO34al0T cepbe3Hble npobnembl gns
34,0pPO0BbA YE/I0BEKA U OTPULLATE/IbHO BAUAIOT Ha SKOHOMMKY Ce/IbCKOro xo3aicTBa. Obpa3syeTcs B NeveHn u
BblAENAETCA C MOJIOKOM MOJIOYHbIMU }Kene3aMu Kak Yesi0BeKa, Tak M KOPMALLUUX }KUBOTHbIX, MOAYYAOLWLUX MULLLY,
copeprkaluyto 3arpAasHeHHble AFB1 nHrpeamneHTtbl (Raduly et al., 2020). Y monoyHoro ckota npornoyeHHbin AFB1
brnotpaHchopmmpyeTca B nedyeHn B AFM1, KoTopbin 3aTem pacnpeaenaeTca no TKaHAM, MOJIOKY U
BMONOrMYECKUM KUAKOCTAM KMBOTHOrO. Kpome TOro, Koraa Mos1I04HbIN CKOT NOTPebAAEeT KopMa, 3arpsi3HEHHbIe
200 nnu 6onee r / Kr AFB1 B TeueHMe ANINTENBHOTO Nepuoaa BpemeHu, HabnoaaeTcs CHUXKeHue notpebneHus
KOpMa, CKOPOCTM POCTa, NaKTaUUM M UMMYHUTETA, BbI3BaHHOro BakunHaumen (Prandini et al., 2009; Upadhaya
et al., 2010). KopmneHne MoOIOYHOrO CKOTa KOpMamMM, 3arpsisHeEHHbIMKU AFB1, npuBOAUT K 3apa*KeHUt0 MOIOKa
AFM1 B TeyeHmne 12—-24 yacos (Prandini et al., 2009). MpucyTtctBne AFM1 B CbipOM MONOKE U MOMIOYHbIX
NPOAYKTaX ABNAETCA Ba)KHOM Npobiemon 6e30nacHOCTU NULLEBbLIX MPOAYKTOB M3-3a UX BbICOKOro NoTpebieHms
noabmm, ocobeHHo aetbmun. NccnegosaHuma Intanoo ¢ coaBTopamun yoeamntenbHO A0Ka3bIBAOT, YTO
Apox:KeBble u3onatbl K. marxianus cnocobHbl He TonbKo 3adpdpekTusHo (80 85%) aetokcuduumuposatb AFB1 in
vitro (Intanoo et al., 2018), Ho n moryT 6bITb UCNONb30BaHbl ANA YAYUYLUEHUA AeTOKCUKauum apnaTtoKcuHa Bl
B pybue, ymeHbweHusa (Ha 72,08%) 3arpasHeHUAa MonoKa apnatokcmHom M1 m yayylieHUsa NPOAYKTUBHOCTU
monouyHoro ckora (Intanoo et al., 2020).




OxpaToKkcuH A (OTA)

OxpaToKcuH A npeactaBasetr cobon KomniekcHoe coegmnHeHnune, coctosuiee n3 OTA a, CBA3aHHOIO
yepes 7-KapbokcmnbHyto rpynny c L-B deHnnananmHom ammnaHoi ceasbto (Mobashar, 2010).

Ero npomnssoaat suabl Asperigillus n Penicillium, Kotopble 3arpa3HAOT 3epHOBbIE, KOPENHbIE 3EePHa,
BUHOrpaa un apyrue ppyKtbl, nnueo 1 BuHo (Halasz et al,, 2009)? OXpaTOKCMKO3 peaiKo 0bHapyXKMBaeTCA
Y *KBAYHbIX }KMBOTHbIX, MOCKO/IbKY MMKPOOPraHM3Mbl pybLa cnocobHbl rmaponm3oBaTb aMUAHYHO
cBA3b OTA c ob6pasoBaHmnem OTA o, KOTOPbIN UMEET bosiee HU3KYH0 TOKCUMYHOCTb. TOT $aKT, 4YTo
MO/104ble XMBOTHbIE C Pa3BUTbIM PybLOM, Kak coobliaeTcs, ropas3ao meHblle ctpagatot ot OTA, yuem
TenATa NepsbIX ABYX MECALLEB *KU3HU (Korga pybeu, He pa3BUT), YKa3biBaeT Ha 3HAYMMOCTb
pasnoxkeHuna OTA B pybue (Sreemannarayana et al., 1988). OaHaKo B cny4yae TAXKENOro OTPaBAEHUA
cnocobHoOCTb pybLa K AeTOKCUMKaLKM MoXKeT bbiTb npesbiweHa (Ribelin et al., 1978). OcTpbiit
OXPATOKCMKO3 NOParKaeT rMaBHbIM 06pa3om AOMALLHUX NTUL,, KPbIC U CBUHEN U MPUBOAMUT K
NOBPEXAEHULIO MOYEK, AHOPEKCUN N NOTEPE BECA, PBOTE, BbICOKOM PEKTA/IbHON TeMNepaType,
KOHBIOHKTUBUTY, 006€3BOKMBAHUIO, 0OLLEMY OC/TabNeHUI0 N TMBenn XKNBOTHbIX B TEYEHME ABYX
Heaenb nocne seeaeHnsa TokcnHa (Chu et al., 1972; Chu, 1974). XpoHu4yecKkoe oTpaB/ieHMe Bbl3biBAaET
YMEHbLUEHME NPOrNaTbiBaHUA, MNOAUANINCUIO N NOPAXKEHUA NnodyeK. CBUMHbM OCOBEHHO YyBCTBUTE/IbHbI
K OTA (Elling et al., 1973). OTA o651agaeT MMMYHOTOKCUYECKMMM U KaHLLEePOreHHbIMU CBOMCTBaMMU,
YMEHbLUAA KONNYECTBO eCTECTBEHHbIX KNETOK-KUINepOoB, OTBETCTBEHHbIX 3@ pa3pyLLUeHMe ONyXoneBbIX
KNETOK.



3eapaneHoH (ZEN)

3eapa/ieHoH - 3To ¢puToacTporeHHoe coeanHeHue (Diekman and Green, 1992). OTBeyvatoT 3a
Hero Buabl Fusarium. F. graminaerium - Bug, Hanbonee oTBETCTBEHHbIN 33 3CTPOreHHbIE
3pdEKTbI Y CENbCKOXO3AMCTBEHHbIX *KMBOTHbIX (Marasas, 1991).

OcHoBHbIMK 3pdeKTamu ZEN aBnsatoTca penpoayKTuBHble npobnembl n dusnyeckme nameHeHus
NON0BbIX OPraHOB, aHAJIOMUYHbIE TEM, KOTOPbIE BbI3bIBAOTCA 3CTPAAMOIOM: OTEKN U
rmnepTpodma NONOBbIX OPraHOB Yy CaMOK npeanybepTaTHOro Bo3pacTa, CHUXKEHME
BbI’)KMUBAaEMOCTU SMOPUOHOB Y bepeMeHHbIX CAMOK, YMEHbLLIEHNE KONNYECTBA
NoTEUHU3UpPYoLWero ropmoHa (/11N u nporectepoHa, BAUAIOLWNX Ha MOP(O/IOTUIO TKAHEN MaTKW,
CHUXKEeHME MOJIOYHOW NPOAYKTUBHOCTU, PEMUHM3AUMA MOTOABIX CAMLLOB M3-3a CHUMXKEHUA
BbIPabOTKM TECTOCTEPOHA, becnaoane u nepunHaTtasabHaa 3aboneBaemocTb. CBUHbM O4YEHb
BOCNPUMMYMBDLI K OTpaBaeHuto ZEN, Torga Kak UplinaAaTa U KPYNHbIWM POratbi CKOT NPOABAAIOT
6onee HM3Ky yyBcTBUTENBHOCTL (Coloumbe, 1993). ZEN BbipabaTbiBaeTcsi B O4EHb MabiX
KO/INYeCTBaX B eCTeCTBEHHbIX YC/0BUAX U, BEPOATHO, B HEAOCTATOYHbIX KOZIMYECTBAX, YTOObI
BbI3BaTb Npobaembl y }KBa4HbIX *XMBOTHbIX (Guerre et al., 2000). OaHaKo 6bl10 NOKa3aHo, YTo
ZEN BbI3biBaeT 6becnaoame y nacywmxca oseu, B Hoson 3enaHaum (Towers et al., 1993).



dymoHn3uH (B1 n B2)

PYMOHU3UHbI - 3TO MeTabonunTbl, npoayumpyemsbie Fusarium proliferatum u F. verticillioides.
Coobuaetca, yto metabonut FB1 AsnseTca Hanbonee TOKCUYHbIM, CNOCODCTBYET PA3BUTMIO ONYyXONen
y Kpbic (Gelderblom et al., 1988).

PYMOHU3MHbI B OCHOBHOM NOPAXKAKOT N0WaAeN, CBUHEN U AOMALLHIOK NTULY, MPU 3TOM KBauyHble
YUBOTHbIE, NO-BUAMMOMY, ropa3go MeHee YyBCTBUTENbHbI K 3TOMY TNy 3apaxenus (Yiannikouris
and Jouany, 2002). OaHaKo 3apa*keHHasa ¢py3apmem nNiueHnLa Npm CKapMINBaHUN AOMHbIM KOPOBaM
NPUBOAUNA K YCUJIEHUIO PA3/IOKEHUA CbIPOro NPOTENUHA U CHUMXKEHMIO MOJIAPHOIO NPOLEHTA
nponuoHaTa B pybue (Tiemann and Danicke, 2007).

®yYMOHM3MNHbI BbI3bIBAOT [NTyOOKME MNOPAKEHUA NEYEHN, KENYA0YHO-KMULWEYHOIO TPAKTa, HEPBHOM
cuctembl 1 nerkux. Octpble A03bl PYMOHU3NHOB ANA CBUHEN MOTYT NOAAB/IATL aKTUBHOCTb JIEFOYHbIX
MaKpodaros, OTBETCTBEHHbIX 3@ YCTPAaHEHME NAaTOreHOB, YTO NPUBOAMT K OTeKy nerkux (Harrison et
al., 1990). Y nowapaewn 3aparkeHne NposaBAAETCA B BUAE CEPbe3HbIX HEBPONOTMYECKUX NOPAXKEHNN,
38’8‘53”‘“ K npobaemam C onOpHO-ABUraTeNbHbIM annapatom mn atakcum (Yiannikouris and Jouany,

Jonyctumble A03bl GYMOHO3UHOB ABAAIOTCA CaMbIMW BbICOKMMM ANA XKBAYHbIX *XUBOTHbIX (60 ppm) n
10 ppm gna cemHen



TpuxoTeLeHbl

TpuxoTeueHbl NnpoayumnpytotTca Buaamm Fusarium (Hanpumep, F. sporotrichioides, F. graminearum, F. poae u
F. culmorum). Mx Tak»Ke MmoryT npoAayumpoBaTtb nNpeactaBuTenm Apyrux poaos, a UMeHHo Trichothecium
(Jones, Lowe, 1960). TpuxoTeuUeHbl BKAOYAOT TOKCUH T-2, AnauetokcmncumpneHon (DAS),
Ae3okcmHusaneHon (DON nnm BOMUTOKCUH) U HMBaneHon. TokcnH T-2 u DAS aBndAtoTca Hanbonee
TOKCUYHbIMUW. bblJ1I0 MOKA3aHO, YTO CBUHbU N AOMALIHAA NTULLA OYEeHb YYBCTBUTE/IbHbI K TOKCUHY T-2, DON
(Friend et al., 1992). OgHaKoO *KBa4YHble }KMBOTHblE MEHEE BOCAPUMMUYUBBLI K STUM MUKOTOKCUHAM.

Coobuwanocb, YTO TPMKOTELEHbI ABNAKOTCA NOTEHLUMANbHbIMW 60EBbIMM BUONOTMYECKMMM areHTaMM.
Hanpumep, B uccnegoBaHmm 6oeBbix bronornyeckmx areHToB B Kamboaxe ¢ 1978 no 1981 roa, TOKCUH T-
2, DON, ZEN, HuBaneHon n DAS 6binun BblaeneHbl U3 BoAbl M 06pa3LoB NCTbeB, COOPaHHbIX B MOPAXKEHHbIX
panoHax (Watson et al., 1984).

3TN TOKCUHDbI BbI3bIBAlOT MNOTEPIO BECA, PBOTY, CEPbE3Hble NP0beMbI C KOXKEN U KPOBOTEYEHME, A B
HEKOTOPbIX C/Iy4asax MOryT ObITb NpuinHoOM rmbenm umBoTHbIX (Yiannikouris and Jouany, 2002). Kak u
adNaTOKCUHbI, OHM 06134a10T UMMYHOAENPECCUBHBIMU CBOMCTBAMMU, AENCTBYA KaK Ha KNETOYHYIO
MMMYHHYIO CUCTEMY, TaK U HA KOIMYECTBO Makpodaros, "TMMPOLUTOB N 3PUTPOLIUTOB. MI3BECTHO, 4YTO T-2 1
ne3okcmHmBaneHon (DON) nogasnatoT cuHTe3 6enka u Bbi3biBatOT rMbenb KNeTOoK B Pa3/IMYHbIX YacTaAx Tena.
Jonyctumbint npeaen DON ana KpynHoOro poratoro ckota coctaBaset 10 ppm n 5 ppm ana gpyroro
nAomatuHero ckota (Michael, 2006).
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