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KOPMA n BETEPUHAPUSA

BEVNOTPOO®

| B/INAKOT J1 CUJTIOCHBIE SAKBACKHA
HA HKWUPHOCTb MOJIOKA?

E. UbINAbIPLIM, I. NANTEB, /1. U/IbUHA, A. AYEPOBWH, B. ®UJTUNMNOBA, H. HOBUKOBA, [. TIOPUHA,

K. KAJIMTKUHA, E. MTOHOMAPEBA, A. AYBPOBUHA, U. KITOYHUKOBA, H. MATIOKOBA, B. 3AUKUH,
KomnaHua «UOTPO®D»

MonHoueHHOE KOPMEHUE KOPOB OKa3biBaET NOJIOXKHUTESb-
HOE B/IUSIHWE KaK Ha MOJIOYHYIO NPOAYKTUBHOCTb, TaK M Ha
copepXkaHue >kupa B mosioke. besycnoeHo, koueBbiM hak-
TOpPOM, onpeaensiowmrm obLLYyIo KOPMOBYIO LEHHOCTb CHJIO-
ca, ABNIeTCSA COAEp>KaHUe CyXOoro BELLEeCTBa, SHEPTHUU U NH-
TaTtesibHbIX BeLecTB. Ho B 3TUX pamMKax CyL,ecTBYIOT W Apyrue
nepemMeHHble, KOTOPble MOryT OKa3aTb 3HauMTeIbHOE B/Us-
HUWE Ha HaJlOM U KayecTBO MoJsloKa. Tak, B nocnegHee Bpems
>KUBOTHOBOZ,bl HEPEAKO OTMEUalOT haKT PE3KOro CHUXKEHHS
YPOBHS >KMpa B MOJIOKE NPH CKapMJIMBaHWK KOPOBaM CUOCA,
3aN0’KEHHOr o C 3apyOeXXHbIMU 3aKBacKaMu (Ha OCHOBE Bbl-
CYLLEHHbIX NakTobaKkTepuit). UHTepecHo, UTO OCHOBHbIE No-
Kasare/iv NUTaTes/IbHOCTU KOpMa NpU 3TOM MOTYT HAXOAWUTbCS
B npegenax Hopmbl. Kak oTMeuanu npakTUku, 3amMeHa cunoca
Ha MOKYMHOM NO3BOJISNA PELUMTb BO3HHUKLLYIO NPobieMy C Ka-
4eCcTBOM MOJIOKa.

B yem >ke npuurHa cosgasLueiics cutyaumu? leno B Tom, uto
nokasarte/ii KauecTBa MOJIOKa KOPOB BO MHOIOM 3aBUCAT OT
NPOHNAKTUKM TAKMX NaTONOr Wi, Kak MeTabonuueckue 3abo-
JIeBaHUs, MUKOTOKCUKO3bl M 3HAOTOKCEMUSA, BOSHUKHOBEHUE
KOTOPbIX MOXeT ObITb CBA3AHO C CUIOCHbIMU 3aKBacKaMmM,
cosfiaHHbIMK 6e3 yueTta aTUX npobem.

MOXXET I CUNNI0OC

CTATb NPUYUHOWU ALIUO3A?

CoBpeMeHHble paLMoHbI C BbICOKOMW A0/IEN KOHLEHTPATOB
cHUKaloT yposeHb pH B pybue W yrHeTaloT KusHeneaTeNb-
HOCTb «Karnpu3HOW» Nose3HON MUKPOBUOTLI, pacliennisioLlen
KNneTyaTtky. TO CTaHOBHTCS NPUYMHOM MeTaboMUecKUX 3a-
601eBaHMM >KMBOTHbIX, TAKWX KaK JIaKTaTHbIN auua03 v KeTos,
napanfieflbHo YrHeTaeTCsi CUHTE3 YKCYCHOMW KUCNOoTbl (npea-
LUECTBEHHWKA >KUPa), & 3HAYUT, CHUXKAETCS KOJIMUECTBO XKHUpPa
8 monioke (Ha 0,3—0,4% v 6onee).

B nocnepgHee Bpems y cneunanuctos doepm BO3HUKAET
03ab60YEHHOCTb NO NOBOY BO3MOXHOTO B/IUSHWS KUCNOT
OpOXKEHUS B CUIOCE HA BO3HWKHOBEHWE aumposa. Utak,
Korga Aefio LOXOAWUT A0 YCTAHOB/IEHUSI UCTUHHbBIX NPUUYUH
auMho3a KOPOB, UTO XKe LEeWCTBUTE/IbHO SBNSETCA (DaKTOM,
a uTo BbIMbIC/IOM?

HIMK «BUOTPO®» nmeet eguHcTBeHHY0 B Poccuun mone-
KYNISPHO-FEHETUUECKYIO NabopaTopuio, KoTopas AeTasbHO
aHanuaupyeT Mukpobrom pybua. OgHa us Haubonee CIOXKHbIX
W poporocTosmx texHonorui — ato NGS-cekBeHpoBaHUe
(next generation sequencing), KOTOpoe NO3BONAET BbIABUTb
NONHbIN BUIOBOM COCTaB BCEX MUKPOBHbIX coobLecTs pybLa.
Ha ocHoBaHuu usyuenus 6onee 5000 o6pa3Lios cogepMmoro
pybLia C NPUMEHEHUEM MONEKYISPHbBIX METOA0B JOKa3aHo, YTo
ero neperpysKka A0CTYNHbIMU (hOPMaMH IHEPTHUU NPUBOLUT K
PEe3KOMy YBEIMUEHHIO KUC/IOTOYCTOMUUBOM NONYASLIMK aMHNO-
NUTHUECKMX BaKTEPOMAOB, A0S KOTOPbIX MOXEeT [OCTUraTh
95% oT 00LLero KonuuecTsa HGaKTePHi y )XKMBOTHbIX, CTpaaato-
LWMX aumMao3om (puc. 1).
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Puc. 1. YposeHb nakrar-cuHTesupyiowux 6akrepmii
B pybLe KNIHHHYECKH 340pOBOI KOPOBbI M NPH ayugo3e
(AaHHbie nonyyeHbl Metogom NGS-cekBeHHpOBaHHsA,
MccnegoBaHbl B cpegHeM no 5 Teic. 06pasLos)

NHTepecHo, UTo, BONPEKH TPaAHLIMOHHbBIM NPeACTaBNEHN-
AM, Ha POHe auua03a Cpeam rpynmbl NaKTaT-CUHTE3UPYIOLLLMX
bakTepui MUKpoopraHuamel poga Lactobacillus 6oicTpblie
TEMMbl POCTa He NPOSBSAIOT, KaK NpaBuIo, UX 408 KoJle-
6netcsa B aguanasoHe He 6onee 0,05—0,4%. I1o cBsizaHo ¢
TEM, UTO BbIXKMBAEMOCTb BaKTepUi B arpecCUBHOM cpeae,
KaKol ABNSeTCA NULLEBapUTe/ibHas cUcTeMa, HHAUBUAY-
anbHas, U He TONbKO Y KaXKAoro Buaa, Ho 1 wramma. OHa
3aBUCHT OT COBOKYMHOCTH TAKWX CBOMCTB, KaK CNoCcoBHOCTb



K afireavu (NpUKpeEnieHnIo) K cTeHKaM pybua, >XU3Hecno-
CcOBHOCTH, BOZMOXXHOCTH 06pas3oBaHna BUONNEHOK M np.
lMo3aToMy MOMbITKU NPUMEHEHUs MaTeMaTUYECKUX Moge-
ek ANna onucaHWs CKOPOCTH POCTa NONYASALUU CUNOCHBIX
MWKpPOOpraHu3aMoB B pybue — 3To Bcero nuwwb Gpukonax
aunetantos. Y 6aktepuii poga Lactobacillus cnabbie mexa-
HU3Mbl BbIXKUBAHWUSA B arPECCUBHbBIX YCIOBUSX XKeNYLOUYHO-
KHLUEYHOrO TpaKTa, M OHU NPOSABASAIOT XKeCTKHe NoTpebHOo-
CTW K NUTaTeNIbHbIM BellecTBaM. X pocT MoxKeT BbiTb Nerko
MHIMOUPOBaH MHOMMMM BELLLECTBAMM, NPUCYTCTBYIOLLUMU B
NULLEBAPUTENIBHOW CUCTEME.

Kak n3BecTHO, npogyueHTaMu MOJIOYHOW KUC/IOTbl MOTYT
ObITb KaK pybLOBble MUKPOOPraHU3Mbl, Tak U HaKTepUH, UHH-
LMHpYytoLLMe npoLecchl oepMeHTauuu cunoca. B cesasu ¢ atum
3a «BUHOBHWKOBY» NIaKTaTHOrO aLMA03a UHOMAa OLIMBOUHO
NPUHUMAIOT MOJIOYHOKUCbIe BakTepun poaa Lactobacillus,
KOTOPbIE NPUCYTCTBYIOT B CUoce. TeM He MeHee CTasio NMOHAT-
HbIM, UTO JJAKTaTHbIN aUMA03 Y KOPOB OBYC/IOB/IEH NEperpys-
KoW pybua KoHueHTpaTamu. Mpu 3TOM OCHOBHbIE NPOYLEHTbI
naxTata B pybLe >XMBOTHbIX — aMUNONIUTUYECKHe BaKTepou-
nbl. Baktepuun popa Lactobacillus npeactasnerbl B pybue B
He3HauuTesIbHbIX KOJIMYECTBaX, B TOM UMC/Ie U Ha DOHe auu-
L1033, MOCKOJIbKY HMEIOT HU3KYIO KOHKYPEHTOCIOCOBHOCTb B
YCJIOBUSIX NMULLLEBAPUTEIbBHOW CUCTEMDI, TO3TOMY NPUCYTCTBUE
bakTepuii pona Lactobacillus 8 cunoce B 6ONbLUMHCTBE CNy-
yaeB He MOXKET ABNATbCA MPUUMHOM auuao3a y kopoe. bonee
Toro, notpebneHune >XMBOTHbIMU CHIOCA NO3UTUBHO BAUAET
Ha Ux cocTosiHWe 380poBbs. Knetuatka cunoca okasbiaert
MeXaHUYeCcKoe BO3LEMCTBUE Ha CTEHKH pybua, CTUMYIMpyA
MOTOPHYIO (PYHKUHIO, YAJUHSAS NpoLecc pyMuHauuu. B pe-
3ynbTare BblAeNseTCs 3HaUMTEIbHbIM 06bEM C/IIOHBI, CO3aat0-
LLLEM LLEeNOYHYIO peakLuio, YTo obecneursaeT noaaepxaHue
KWCIOTHOCTH Ha ONTUMaibHOM ypoBHe pH.

Bmecte ¢ Tem nepekucnenHbin cunoc (pH Huxe 3,7), no-
JIYYEHHbIU NPH KOHCEPBUPOBAHWH BbICOKOYT IEBOAHOMO CbIpbS
U nepen3bbiTKe WTaMMOB HaKTEPHH B COCTaBe 3aKBACOK, NPH
onpeaeneHHbIx 06CTOATENIbCTBaX MOXKET BHECTU HEKOTOPbIN
BK/J1af B NPOLECC Pa3BUTHSA aLMa03a, BO3HUKLLErO Ha hoHe
BbICOKOKOHLEHTPATHOro KOpM/eHUs. A UMEHHO: NOTEeHUHU-
an pns pasBUTUS auupo3a NpU CKapM/MBaHUW MepeKuc-
JIEHHOrO CH/I0Ca MOXET BO3HUKHYTb B C/lydae HaKoMaeHUs
u3bbiTouHoro Konuyectsa D-uzomepa MOIOUHON KUCNOTbI
B npouecce epMeHTauun. ITo obbsACHAETCS TeM, UTo 06-
pa3oBaHWe flakTata Yy MUKPOOPraHW3MOB KaTanusupyercs
drepMeHTaMK nakTatgervgporeHasamu asyx sugos — L u D.
B pesynbTate geatenbHOCTH AaHHbIX hepMeHTOB 0OpasytoTcs
OBa ONTUUYECKUX U30MepPa MONOYHOM KucnoTbl: L(+)-naktart
v D(—)-nakTart. YcTaHOBNEHO, UTO OHU NO-PA3HOMY BJIUSIOT
Ha 3[10POBbe YKBauHbIX XMBOTHbIX. L-nakTart He onaceH 1 ga-
e noneseH ANs HUX; ObICTPO pacluennseTcs B NeYeHu Ao
nupyBaTta, KOTOPbIA UCMONb3YeTCA A1 CUHTE3a IIIoKO3bl U,
cneposaresibHo, 3Heprun. Kpome Toro, L-naktat — BaykHbin
NOCTaBLUMK 3/IEKTPOHOB A1 BOCCTAHOB/IEHUS HUTPATOB 4,0 aM-
Muaka B pybue. B otnnume ot L-nakrara, D-nakrart cuntaercs

6onee TOKCMUHOW POPMOM, UMEHHO OH NOLAaBNSET pa3BUTHE
Nosie3HbIX LeNION030/IMTUKOB U BEUIZIMOHENN, NPOAYLH-
pyoLwux netyuue >xupHbole kucnotbl (JIXKK). D-nakrart xyxxe
yTUnusmpyetca pybLosoi MUKpoOU1OoTON. [lpyrum Ba>KHbIM
OT/IMUMEM ABNISAIETCA CNOCOBHOCTb K BbIBEAEHHIO MOYKAMM:
6onee Hu3kas — y D-nakrara. U3 gByx u3soMepoB MONOYHOW
Kucnotbl fonsa D-naktara B LenioM yBeIMUMBaAETCA C MOHWKE-
HWeM ypoBHa pH, ycyrybnss seneHve aumaosa.

Ecnv npu cenexumm luTaMMoB GakTepuii B COCTaBE CUNOCHbIX
3aKBaCOK He YYMTbIBAETCSA CBOUCTBO HaNpPaB/IEHHO CUHTE3U-
poBatb L-nakrart, TO Npu CKapMJIMBaHUH CUIOCa B onpege-
JIEHHBIX C/Ty4asix MOTYT BO3HUKHYTb NPEANOCbINIKK A bonee
TSHXKENIOro TeUEHUS TAKTATHOrO aLua03a, YTO MOXKET CHU3WUTb
HaZlou U cofiep>aHue XKupa B MOJIOKe.

FPUBKOBDIE 3ATPA3HUTENIU KOPMA

HenpaBunbHas 3aroToBKa KOpMa MOXET NPUBOAWUTL K
Pa3BUTHIO B HEM HexKenaTeNbHOW MUKPOBHOTbI, BKIOUas
YCNOBHO-NATOrEHHblE M NaToreHHble OGaxkTepuu, rpubbi-
NPOAYLEHTbl MUKOTOKCHMHOB. A BO3fe/iblBAHWE KOPMOBbIX
KY/bTYp ¥ KOPMO3aroToBKa B HalleW CTpaHe HaxogsaTcs
B 30He 0CODOro pucKa, KOTOpbIN CBA3aH C HEAOCTaTOUYHO
Pa3BUTOM arpoKy/ibTypOW, — pPacCTHUTENIbHOE CbiPbe yXKe
B MpoLecce BeretalMu B nosie Nopa>keHo MUKPOCKoNUye-
CKWUMU rpubaMu U, COOTBETCTBEHHO, 3arpa3HeHo 60blUM
KOJIMYECTBOM MHKOTOKCHHOB. Pa3BuTHe HexkenaTesibHOM
MUKPOOUOTbI NPUBOAUT He TOJIbKO K NoTepe NUTaTeNbHOCTH
U YXYLLIEHUIO NOeAaeMocTH KopMa. [oTpebaerHune KpynHbIiM
porartbiM CKOTOM KOPMa, KOHTaMWHHWPOBAHHOIO NAaTOrEHHbI-
MU MUKPOOPraHW3mMaMu U MUKOTOKCHHAMH, MOXET BblI3bl-
BaTb HapyLlieHHe MUKpobHoro coobuiectsa pybua, notepto
YCBOEHUSA PacTUTENIbHOM K/leTUaTKu, paccTponcTea obmeHa
BeLLLEeCTB, Npo61eMbl BOCNPOU3BOACTBA, 3HAUMTESIBHOE CHU-
>KeHWe NPOAYKTUBHOCTHU MU KauecTBa MOJIOKa.

Hanpumep, HekoTOpble MUKOTOKCHHbI, Takue Kak JIOH n T-2
TOKCHH, CUHTE3UpyeMble rpubamu poga Fusarium, cnocobcTey-
IOT NaAEHNUIO HALOEB U /UK YPOBHS MOJIOYHOMO XKUpPa, NPU
XPOHHUYECKOM BO3E€UCTBUY — [aKe B HU3KMX KOHLEHTPaLMSIX.
[OH B pacTeH1ax MoxeT npeobpa3oBbiBaThCs B POACTBEHHbIE
COeOMHEHUS], OT/INYHbIE OT €ro MOJIEKY/Ibl MO XMMUUYECKOMY
cTpoeHuio («3amackuposaHHbii» [OH), u noatomy He BbI-
sBNIieMble TPAAULMOHHBIMKU METOAAMU aHANIN3a, HO He MeHee
TOKCHUHble, YeM UcxoaHoe Bellectso (Kamle v coasr., 2022).

A naToKCHHbI TaKXXe MOTYT CHUXKaTb KAUeCTBO MOJIOKa.
PaHee cuntanoch, uto pasHoobpasHble No YHKLHSAM MH-
KPOOPraHu3Mbl, HacenaLue cogepxumoe pybua 3gopo-
BOM KOPOBbI, JO/IKHbI CNY>KUTb BapbepoM NPOTHUB NPOHUK-
HOBeHMWs ToKcHHoB. OfHaKo 3To yTBEepIKAEHHWE CpaBeaIuBo
Wb A1 HU3KOMNPOLYKTUBHbBIX KOPOB, MOJydatoLMx oU3no-
NIOTHYHblE paLUOHbl. UHTEHCHMDHKALMSA U «FONLUTUHU3ALHUS»
>KMUBOTHOBO/CTBA NPUBEJIH K CHUXKEHUIO aanTaunoHHOro
noTeHLMana M ToTaslbHOMY HapyLLEHUIO MUKpobuoma pybua.
Mukpo61OM cCOBpeEMEHHOW KOPOBbI, 0COBEHHO C NPOAYK-
TUBHOCTbIO 5 TbIC. KI B rof, W Bbille, TepsaeT cnocobHOCTb



K eCTeCTBEHHOMW [eTOKCUKAaL MU MUKOTOKCUHOB. Tak, npu
MCNONb30BaHWUU MOJIEKY/IAPHO-TEHETUUECKHUX METO0B MC-
CNefoBaHUA Mbl NOKA3au, YTO NOCTyNeHHe adp1aTOKCUHOB
B NMULLEBAPUTENbHYIO CUCTEMY BbICOKOMNPOAYKTUBHbBIX YKUBOT-
HbIX BbI3blBAET BbIparKEeHHbIN AMCOUO3 MUKpoOHOoMa (puc. 2):
pe3Ko najaer cofepyKaHue Nosie3HbIX Le/ToN030/MTUKOB,
pacLLennAoWMUX KNeTyaTKy, 1 BEUIMOHEN, UTO NPHUBOAMT K
aucbanaHcy NeTyumnx XXMpHbIX KUCNoT. B peaynbrare »KMBoT-
HOe TepsieT CNOCOBHOCTb NepeBapUBaTh KaeT4aTky KOPMOB.
Hapyuwenue npodpuns JDKK oTpuuatesibHO BAUSET Ha NoKa-
3aTesiM Haos M KMPHOCTH MOJIOKaA.
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Puc. 2. UsmeHeHne MUKpO6GHOTBI pybLa
nop BAUSHHEM ahNaTOKCHHOB

BaxkHo oTMeTHTb, uTo MUKOTOKCHHDBI [IOH, T-2 TOKCHH W adp-
NaTOKCHUHbI — 3TO OCHOBHbIE KOHTaMWHaHTbI cuoca. Mposeas
MaclTabHbI MOHUTOPUHT, Mbl YCTaHOBW/IW, 4TO Npobnema
3arpsA3HeHUsi KOPMOBOIO TPABOCTOSA U CU/IOCA MUKOTOKCHHA-
MW HaMHOTO OcTpee, YeM NpobseMa KOHTaMHHaLMK 3epHa U1
KOMOHKOPMOB. MpakTUuecku Bo BCEM UCCeJOBAHHOM OTeue-
CTBEHHOM KOPMOBOM TPABOCTOE W cuoce Bbinu npesbilleHbl
YPOBHH NPefesibHO AOMYCTUMbIX KOJIMYECTB MUKOTOKCHHOB.

Kak cTano noHaTHO, elie 0gHUM KtoueBbiM NPOLLECCOM
NPaBWIbHOrO CO3peBaHUa cunoca, notpebneHne KOTOPoOro
He OKaXKeT HeraTMBHOro BO3AEMCTBUS Ha HAOM U KauecTBO
MOJ/IOKa, ABASeTCA BUOAECTPYKLUA MHUKOTOKCHHOB. Buo-
TpaHcopMauusa TOKCUMHOB 00 Ge3onacHbIX COeAMHEHUN
BO3MOHa Npu BnaronpuaTHOM npouecce BpoxKeHUs Ha
hOHe pa3sMHOMKEHUS MUKPOOPraHW3MoB, obnafaroLmux pas-
HOOBpPa3reM hepMeHTHbIX CUCTEM, BOZMOXHOCTbIO CHHTE-
32 OpraHUyYeCcKUX KUC/IOT U APYIUX aKTUBHbIX COEQUHEHUN.
MmeHHo noatomy B HIMNK «BUOTPO®» cenekuusa wrammos
BGaKTepui AN CO3aHNUs KOHCEPBaHTOB BEIETCA U B HaNpas-
NEHUH BO3MOXHOCTH BUOAECTPYKLIMM MUKOTOKCHHOB. [ ns
3TOrO UCNOJIb3YETCHA FeHETUUECKUIA METO] NOJTHOrEHOMHOIO
CEKBEHUPOBAHUSA, KOTOPbIA NO3BONSET «NMOWMaTb» COOTBET-
CTBYIOLLME FeHbl Y BaKTepHil.

CHUNocC, KAK nPUHUHA SHAOTOKCEMUHU

MPUUUHON CHUXKEHUA MPOAYKTUBHOCTH U YXYLLIEHHWS NO-
KasaTefiel KauecTBa MOJIOKA KOPOB MOryT ObITb 3HLOTOK-
CHHbI BaKTepHuabHbIX NAaTOreHOB, NOCKOMbKY BCAEACTBUE
3HLOTOKCEMUM HabloaeTcs nepeHanpasieHne PecypCcoB C
NPOU3BOACTBA NPOAYKLMHU HA UMMYHHYIO CUCTEMY. DHAOTOK-
CUHbI — KOMMOHEHTbI BHELLHEMN KNIeTOYHON MeMOpaHbl rpam-
OTpHLUATE/IbHbIX MATOreHOB, TaKMX KakK KWLLIEYHas nasouKa,
ca/lbMOHENNA, LUUrenna, KNoCTPUANK.

C npYMeHeHMeM HaMW MOJIEKYNIIPHO-TEHETUYECKHUX Me-
TOLOB 6b1/I0 YCTAHOB/IEHO, UTO Cbipbe PACTUTE/IBHOIO NPO-
UCXOXKAEHUS L1 CUIOCOBAHUS yXKe B Nepuog Beretauuu
nopaxaetcs OMnacHbIMM TOKCMHOOOpPAa3yloWMMHU natore-
HaMH, KOTOpble BbIXXMBAIOT B CUNIOCE A/IUTENIbHOE BPeMs
(4 Hepenu v Bonee). PaHee He yfaBanocb 0GHaPY>KUTb UX
TPaAULHUOHHBIMU METOAAMU MUKPOBHUONOrMH, OAHAKO, KaK
CTasio U3BECTHO B NOC/IeAHHUE rOfbl, 3TO CBA3AHO C TEM, UTO
B HebnaronpuATHbIX YCIOBUAX Cpebl NaToreHHble ) OpPMbl
nepexoasT B HEKY/IbTUBUPYEeMOe cocTosiHWe. [ToaToMy oa-
HWUM W3 UCTOUHMKOB 3aceneHna pybLa naToreHHoN MUKPO-
BUOTOM MOXKET CTaTb CUNOC, 3ANIOXKEHHDbIN C HAPYLIEHUAMM
TEXHONIOTMUU UK C HEMOLXOASLLMMU KOHCEPBaHTaMMU,

Hawu uccnepoBaHWs No3BosWAU BbISBUTb MPUCYTCTBUE
cTadgmnokokkos (B cpearem 1,0X 10° kneTtok /1) B cunoce U3
TpaHLLEeN B HECKOJIbKMX NepefoBbix xo3akcTeax JleHuHrpan-
cKoi obnactu. B nanbHeliieM oHM nonaaatoT B OpraHuam Ko-
POB U B NOJIyYeHHOE OT HUX MOJIOKO (pHc. 3). JInHeHHbIM Kop-
PEeNsLUOHHbIN aHaI3 3aBUCUMOCTH KOMMOHEHTOB paLuoHa OT
NPUCYTCTBUSA Pa3/IMuHbIX MUKPOOPraHM3MoB B pybLie nokasaJ,
UTO C NOBbILLEHWEM YPOBHS CUIOCA B pPaLOHe YBEIMUMBasIachb
B pybue uncneHHocTb ctacdmnokokkos (r = 0,56, P < 0,05).
CopepskaHue nNaToreHHbIX KNOCTPUAMK U dy30bakTepuii B
nuweBaputenbHon cucteme KPC, no HalunM faHHbIM, Takke
Haxo4MI0Cb B NPAMOM 3aBUCUMOCTH OT MUKPOBMONIOrMUECKOM
UMCTOTbI CHUOCa.

CTAPUIIOKOKKH

Puc. 3. CogeprkaHmne ctachunokokkos B pybuye n monoke
B 3aBUCMMOCTH OT HX YPOBHS B CHJ10CE
(metog konnyectseHHo# MLP)

Kpome Toro, B 2023 r. Mbl npoBenu OBLUMPHbIKH MOHWUTO-
PHHT CUI0Ca U3 TpaHLeH B 17 YKUBOTHOBOLUECKHUX XO3AWCTBaX
JleHnHrpagckoih obnactu, Haxogawuxcs B Bonocosckom,
Bonxoeckom, Bcesonoxckom, Boiboprckom, MaTtumHcKoMm,
Kupuwickom, KuposckoM 1 TocHEHCKOM paloHax, a Take B



MywkrHckom paioHe CaHKT-
Metepbypra. Bo MHormx
npobax BbISBJEHO MNPHUCYT-

MpucyTcTBHe reHOB 3HAOTOKCHMHOB B 06pa3Lax cunoca B Xxo3aucTeax
NleHuHrpapckoit o6nactu u Cankr-lNerepbypra

CTBUE FE€HOB LUWraTOKCHUHOB Aons nonoxutenbhbix npob, %

A v B (stx1A, stxZB), vn- MpoayueHTt

TMMHHa (eae), sHTeporemo- PaiioH SHTepobakTepuu | Cl. perfringens | Cl. difficile

nu3nHa (ehxA), KoTopblie FeH TOKCHHA

npop,y.Ll,MpyIOT aHTepobak- stx23| stx 1A | eae | ehxA | cpal | cpb | etx | cdtB | tcdA | tcdB

TepuH; o-TOKCUHa (cpal)

W e-TOKCMHa (etx), CuHTe- Bonocosckui 67 0 0 33 0 0 100 100 0 0

aupylownx eug Clostridium Bonxosckui 17 0 0 17 0 0 89 50 0 0

perfringens; BUHapHOro BceBonoxckui 57 29 0 29 57 0 57 71 71 29

TokcuHa (cdtB); TOKCHHOB Bbi6oprckuii 69 85 23 38 46 0 46 69 0 0

A (tcdA)u B (tcdB), npons- [aTtunHCcKuK ] 50 28 0 44 28 0 56 0 1 0

BoanMbIX Brgom Cl. difficile KMHFMCEI‘II‘ISKMM 0 0 0 0 0 0 75 0 0 0

(1a67ML1a). DTH TOKCHHBI BbI- Kupuiuckun 0 67 0 0 25 0 83 33 0 0

3bIBAIOT OMacHble NaTosI0run Kuposciuit 36 0 0 36 0 0 82 3 0 0
JlomoHoCOoBCKMH 44 63 6 0 31 0 75 6 0 0

y Henosexa W JKUBOTHBIX. | 0oosepckii 18 71 35 18 71 o 71 18 0 0

Okasanoce, 4To B UENOM 0| (10 i 40 40 0 0 0 0 100 30 20 0

Nenunrpanckoii obnactn w1 e o e 0 50 0 0 0 0 50 0 0 0

Mywikunckomy pafioHy CaHKT-  [Emmmm— 61 89 0 0 56 0 67 11 0 0

MeTepbypra abeomoTHo «ii | 100 0,ciui 25 81 0 50 94 0 69 5 31 94

CTbIMU» (OT TOKCHHOB) BblsH

nvwb 23% npob cunoca oT UccneaoBaHHbIX. 3HAYUTENbHO 3a-

rpsasHeHbl TOKCMHaMK okono 32% obpasLoB: OHW coaepyKasu °

OT Tpex Ao NSATH HaUMEeHOBaHWH reHeTUYECKUX AeTePMUHAHT g 2,51 J

(reHOB) 3HAOTOKCHUHOB. 2 20

Mo npuuKHe 3arpsA3HEHHOCTH KOPMOB IHAOTOKCHUHbI NOCTO- g 51 °o

AHHO MPUCYTCTBYIOT B NMULLLEBAPUTESIBHOM CUCTEME KJTMHUUECKH 8 ' H

30POBbIX >KUBOTHbIX. AUMLO3 U ApYrye NaTosIorMu conpo- g 1.0 °

BOXJAIOTCS NOBbILWEHWEM KOHLEHTpauuu 3HLOTOKCHMHOB B g 0,51

pybue, uTo 3anyckaeTt BOCNaUTENbHYIO peaKLm1io B pyOLIo- é 0

BOM 3MNUTE/IMU U HapyLLaeT anuTeNn1asbHbii Gapbep. B ceoto g o5

ouepefb 3TO Bbi3bIBAET PACNPOCTPaHEHWE IHAOTOKCHHOB MO $

nepudepun KpoBooBpaLLLEHHS, YTO NPUBOAUT K CUCTEMHOM _1'00 50 100 150 200 250 300 350 400

BOCManuTesibHoW peakuuy. Kak nokasany pesynbratbl Halwmx
uccnenoBaHUi, KOJIMYECTBO COMATHUYECKUX K/IETOK (MapKepoB
BOCMNasieHus) B Mosioke nonoxurensHo (r=0,89) koppenupyet
C KOJIMYECTBOM CTADUIOKOKKOB, MPHUCYTCTBYIOLLMX B PyOLE Ha
(POHE CHUXKEHUS NpeacTaBuTenel HopMmodgaopsl (puc. 4).

MonouHas enesa KOpoBbl 0COHEHHO BOCMPUUMUMBA K
MH(EKLMAM LWIMPOKOrO CMEeKTpa naToreHHbiXx GakTepwi,
BKJItOYAs CTaHUIOKOKKH, IHTepobakTepun U dy3obakTe-
pHH. DHOOTOKCHHbI 3TUX BaKTepuit npeactasnsioT cobom
CBA3aHHble C NAaTOreHOM MOJIEKYNSAPHbIE CTPYKTYpbI, Bbl-
3biBatowe Mactut. OHM MoryT Hanpamyio UHrMbUpoBaTb
CUHTE3 MOJIOYHOTO XXHpPa SMUTENUANBbHBIX KNIETOK MOJIOYHOM
»Kene3bl y KpynHOro poratoro cKoTa 3a cyeT NofaB/ieHUs
aKkcnpeccuu (paboTbl) cooTBeTCTBYOWMX reHos (Wu 1 coasT.,
2020). CeronHs oiHOM U3 CaMbIX BaXXHbIX Mep NPOUNAKTH-
KW MHPEKLMOHHDBIX 3aB01€BAHWI U IHLOTOKCEMUHU ABAAETCA
UCMO/b30BaHWE 3aKBACOK HA OCHOBE LUITAMMOB BaKTepuii ¢
BblpaXkEHHOW aHTUMUKPOOHOMN aKTUBHOCTbIO, BK/IlOUas CUH-
Te3 GaKTepHOLUHOB.

KonuuectBo comatMuecKux KneTok
B MONOKe, Kn/mMn

Puc. 4. CBs3b MexAy KO/IH4ECTBOM CTa(hHI0KOKKOB
B py6ue H COMaTHYEeCKHUX K/1IeTOK B MOJIOKe

NMPABUJIbHbIE 3AKBACKHU

MOBbLIWAIOT XKXUPHOCTb

Cunoc, 3an0xeHHbIM ¢ 3aKBackamu 6e3 fjokazaHHOM 3d-
heKTUBHOCTH, MOXKET Bbi3blBaTb NPobHEMbI C NepeBapUMo-
CTblO MUTATE/IbHbIX BELLECTB, MOCTYMN/IEHUEM B OPraHU3M KO-
POB NaTOreHoB, 3HA0- U MUKOTOKCHHOB, CHUXXEHHE HAl0eB
W XKMPHOCTH Mosioka. CneflyeT NOMHUTb, UTO CBOMCTBa BHO-
npenapara noJIHOCTbIO 3aBUCAT OT LITaMMa, BXOLSALLErO B €r0
COCTaB, U He MOTYT 3KCTPanoJ/IMpoBaTbCA Ha BECb BUA, U TEM
Bonee pof, K KOTOPOMY OH OTHOcUTCA. B vuactHocTH, rubkoe
W aganTueHoe «noseaexue» L. plantarum 6bino obHapy*eHo
U B reHax, koaupytowmx L- u D-naktatgernaporeHassol. Tak, B
cocTaBe reHOMa cneLluanbHO OTCeNeKTUPOBaHHbIX LITaAMMOB



reH, CBA3aHHbIN C cMHTe30M D-naktataernaporeHasbl, MOXeT
ObITb NONHOCTBIO «BbIK/OUEHY.

lNpumepom 3akBacku, npousBopswen L-uzomep nak-
TaTa, spnserca 6Guonpenapat Bbuotpoh2+ Ha ocHose
Lactobacillus plantarumw Enterococcus faecium. Mbi npo-
BEJIM aHa/IM3 IKCMPECCHUU reHOB CMHTe3a hepMeHTOB L- 1
D-naktatgernaporeHas MUKpobHHbIM COOBLLECTBOM CHOCA,
3a/10’KeHHOro ¢ 3akBackow buotpod2+ v 6e3 3axksacok.
HanomHuM, uTo akcnpeccus reHoB — 3TO NpoLecc, B Xoae
KOTOPOro Hac/feAcCTBEHHas HH(OPMaLMA OT reHa npeob-
pasyertcs B pyHKUHMOHaNbHbIM NpoayKT — PHK, a zatem B
6enoK (Hanpumep, hepMeHT NaKTaTaerMaporeHasy).

Takum 06pa3om, aHaNU3 IKCNPECCUU FEHOB NPHU NOMOLLM
Habnogerusa 3a PHK metogom konunyectsenHokn MUP no-
3BONAET OBHAPYXKUTb, KaKHE FeHbl CUIOCHBIX BaKTepHit aKTH-
BUPYIOTCS B OTBET Ha BbIOPaHHbIM NPUEM KOHCEPBUPOBAaHHMS,
UTO MOXKET NPUBOANTD K 3aMyCKY CUHTE3A COOTBETCTBYIOLLLETO
6eska. Ha pucyrke 5 npofeMoHCTprpoBaH OTHOCUTE IbHBIM
YpOBeHb 3KCNPeCcCcHH reHoB CMHTe3a L-nakTataernpporeHassi,
CBAi3aHHbIX € NpoAykuuen L-nakTtaTa, B cunoce c 3akBackoM
BuoTtpod2+ no cpasHeHuto ¢ KoHTposieM. BHeceHue 3akBa-
CKH PE3KO YCHIMBAIO CUHTES CUIOCHBIMU MOJIOYHOKUC/TbIMU
6aktepuamu L-naktara (go 851 paszal). A BoT ypoeeHb cuH-
Te3a D-nakTata He OT/MYaCs OT KOHTPOJIBHOTrO BapyaHTa.

Bbuotpoh2+ no cpaBHEHMIO C KOHTpoONEM

B 7,5 pa3 B 851,2 pasa
I
3 cyToK 8 cytok
chepmeHTaLUKU dhepmMmeHTaLUKU

Puc. 5. YBennueHune skcnpeccrnm reHos L-nakrara
B CHJIOCe noj BMsiIHUEM 3aKBackH buorpogp2+

Takum 06pa3om, C 04HOM CTOPOHDI, LUTAMMbl BakTepHH 3a-
kBacku buotpoh2+ creundrueckr aganTUpyoT CBOIO MeTa-
Bonuueckyto cnocobHOCTb B cunoce ans cuHTesa L-nakrara.
C npyro# — B peaynbTare 3a4eMCTBOBaHWS UyBCTBA KBOPYMa
(BHYTPUBHULOBYIO U MEXXBULOBYIO KOMMYHUKALMIO) OHU UHU-
LMHPYIOT PEryISITOPHbIE PEAKLIMH, KOTOPbIE HENOCPELCTBEHHO
B/IUSIIOT HA aKTUBHOCTb APYIMX JlaKTOOaKTepHi coobLuiecTsa
CUI0Ca B HanpaB/ieHWH CHHTe3a UMK L-nakrara.

Kpome Toro, 3a cuet cuHTe3a crneKTpa PepMEeHTOB WTam-
Mbl B cocTaBe 3akBacok npoussogctea 000 «BUOTPOD»
€nocobHbl K 3 PeKTUBHON BUOAECTPYKLUU MUKOTOKCHUHOB.
Mbi npoBenu cpaBHUTENbHbINM aHANIU3 KOJIMYECTBA MUKOTOK-
CHHOB B 3/1aKOBO-00060BOM CHJIOCE, 32/TOKEHHOM B POCCHH-
CKHMX >KUBOTHOBOAHECKHX X03sHcTBax. Cunoc 6bin 3arotos-

JIeH C XXMIAKWUMU 3aKBackamu komnaHuu «BUOTPOD®» (40
06pa3sLIoB), C BbICYLIEHHbIMHU KOHCEPBaHTaMM 3apybeXKHOro
npoussocTea (16 06pa3LioB), C XMMUUECKUM KOHCEPBAHTOM
(17 obpasuos), a Takxke 6e3 KoHcepsaHTOB (142 obpasua).
B cBsA3K c TeM, UTO CNOXHble KOMOUHALUK TOKCUUYECKHX
rpUBKOBbIX MeTaBoMTOB (DOPMUPYIOTCA YXKe B NoJie Ha Be-
reTUPYIOLWMUX PaCTEHUAX, NPUCYTCTBUE MUKOTOKCUHOB 6bIN0
obHapy>keHo BO BCex npobax (puc. 6).

AOH

dYM OTA
— Xudkue 3axkBacku
(000 «BNOTPO®»)
W — bes 3akBacok
— Xumuyeckuli koHcepBaHm
B — 3apy6eixcnroie BvicywerHbie
6uokoHcepBaHmeol

3EH T-2

Puc. 6. Cogep>xaHHe MMKOTOKCHHOB B CHJIOCE,
3a/10)KeHHOM € pa3/IMYHbIMM KOHCEpPBaHTaMH, Mr/Kr

OpHako HauMeHbLee coaep>kaHie MUKOTOKCUHOB Bbl1o
BbIAAB/IEHO B 0BpasLax cunoca, 3aroToBJAEHHOrO C UCMONb-
30BaHMEM >KHUIKUX 3aKBacok npoussoactea «bBUOTPOD»,
no cpaBHeHWIo ¢ obpasuamu cHioca, 3anoxKeHHoro 6es
3aKBaCoOK, a TaKXXe C XMMHUYECKHUM W BbICyLIEHHbIMU BUO-
JIOFMYECKUMU KOHCEPBAHTaMM.

MpHUKHbI Heyaau NPU UCNONb30BaHUKU BUONOTUYECKHUX 3a-
KBACOK Ha OCHOBE BbICYLUEHHbIX LWITAMMOB flakTobaKkTepui
3aK/II0YaAOTCSA B TOM, UTO SIMOPUSIBHOE BbICYLLUMBAHWE — 3TO
TEXHOJIOTMUYECKH CIOXKHbBIN NPOLIECC, KOTOPbIM BKIOYAET He-
CKOJIbKO arpecCHBHbIX 3TANoB NO OTHOLLEHHIO K HakTepusamM,
He obpasyiolrm cnopbl. Ha kaxkaom aTane npoucxoasaT ce-
pbe3Hble NOBpPeXAeHUs kneTouHon cTeHku U [1HK, a Takke
«TPaBMUPOBaHWE» MPU IMOPUNBHOM CYLLKE KNEeTOYHON MeM-
OpaHbl, B pe3y/ibTare yero yBeIMuMBaeTCs ee NPOHMLAEMOCTb
W, 3HAUMUT, UyBCTBUTENIBHOCTb K COJIM B cpege. B cunoce B
pe3ynbTaTe NOABSANMBAHUS PACTUTENIbHOM MacCbl CO3paeT-
CS BbICOKOe 0CcMoTHUecKoe gaBnieHue. CnefoBaTesnbHO, Bbl-
>XHUTb B HEM BbICYyLLUEHHbIE ﬂaKTO6aKTepMM C noBpeXaeHHbIMKU
MeMBpaHaMH y>Ke HE CMOTYT, OH OKaXeTCa A1 HUX C/IULIKOM
arpeccuBHOW Cpenon.

YTo KacaeTcs XMMUUYECKHUX KOHCEPBAHTOB, TO arPecCUBHOE
LeMCTBUE OpraHUUYEeCKUX KUCIOT, BXOASLLMUX B UX COCTaB, SiB-
NfleTcsa CTpeccoBbiM hakKTOPOM, BCIeACTBUE KOTOPOrO njec-
HEeBble rpUbbl aKTUBUPYIOT CUHTE3 MUKOTOKCHHOB.

300TEXHUKHU NOATBEPXXAAIOT
MHorouncneHHble 3KCNePHUMEHTbI U MPaKTHKa NOLATBEPXK-
JLaloT, 4TO CKapMJIMBaHWe CUNoca, NPUroTOB/IEHHOTO C 3a-
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kBackon buotpodp2+, conpoBoxkgaercs ysenmMueHnem Ha-
[LOEB MOJIOKA, U HE TOJIbKO HE CHWXKAET, a faXke yaydliaer
nokasaresi ero Kadectsa. BuactHocTH, ysenmueHune monou-
HOM NPOAYKTUBHOCTH BbII0 OTMEUEHO Y HOBOTE/IbHbIX KOPOB
(puc. 7), KoTopble B CBA3U C PE3KMM BBOAOM KOHLEHTPATOB
B pauUMOH, CO CTPECCaMH OT OTeJia, C Ha4asIOM JlaKTauWM
oTpuuaTesibHbiM 6asaHCOM 3HEPTrUU COCTAB/ISIOT OCHOBHYIO
rpynny pucka passutus MeTabosiMuecKUX HapyLeHH .

Kak nokasasu pesynbrartbl UCC/IEJOBAHWM C TPUMEHEHWEM
MONEKYNAPHO-BUONOrUUECKMX METOIOB, UCMO/Ib30BAHUE B
pauMoHe cuioca, 3a/0XXEHHOTO C 3aKBACKOW, NO3UTUBHO
B/IMSIET HA COCTaB MUKPOOPraHM3MOoB pybua, HapyLUEHHOrO
BbICOKOKOHLEHTPaTHbIM KopMieHneM. KonnuecTso amuno-
JIMTUUECKUX BaKTEPOUA0B, MOLKUCAIOWMUX COLEePKUMOe
pybua, cHU>KaeTcs, ypoBeHb
NONE3HbIX LENI0N030/IUTH-

000 «BMOTPOd)» KOB YyBeJ/IM4MBAETCH, YTO B
CBOIO o4yepeb NOJIOXKUTE b-
HO CKa3blBaeTCs Ha MOJIOY-
(*] HOM NPOAYKTUBHOCTH.
192288, noaosoaum
r. CaHkT-leTepbypr, UTOIU

a/a183
+7 (812) 322-85-50
448-08-68

e-mail: biotrof@biotrof.ru
www.biotrof.ru

CHuKeHHIO comeprKaHusa
>KMpa B MOJIOKE KOPOB CMo-
cobCcTBYIOT MHOTHe haKTo-
pbl: MeTabonuueckue 3abo-
NeBaHUsA, MUKOTOKCUKO3bI 1

HWHOOPMALIUA

CpepHecyTouHbIH yaoH XXupHocTb Monioka

25,5 3,70
25,0
z::’z
[ °
2235 =
230 3,60
22,5
22,0 3,55

KoHTponb Buotpodh2+ KoHTponb Buotpodh2+
Puc. 7. BnusHne 3akBackn buorpogp2+
Ha MOJIOYHYIO MNPOAYKTUBHOCTb KOPOB H )KHPHOCTb MOJIOKa,

(Mxm,n = 10)

9HAOOTOKCEeMMU4, I'IpM‘-IMHOFI KOTOPbIX MOryT CTaTb CUNIOCHbIe
3aKBacKH, paspaboTaHHble 6e3 yueta aTux npobnem. Moato-
My pa3paboTka buonpenapatos 415 CUIOCOBAHUA AOMXKHA
ObITb CTpOro HayuHo obocHosaHa. Cenekums WTaMMoB Hak-
Tepui B cocTaBe 3akBacok B HITK «BUOTPO®» Bepetcs
B Pa3/IMYHbIX HanpaBE€HUAX, BKNIOYaA BO3MOXHOCTb CHUH-
Te3upoBaTb NpeuMyLLecTBeHHO L-nakTart, nposaBnaTh Bbi-
COKYI0 aHTUMUKPODOHYIO aKTUBHOCTb, OCYLLECTBAATL BUO-
LEeCTPYKUUIO MUKOTOKCHHOB U Ap. BaxkHbiM Hoy-xay cTan
reHeTHYECKHIM MeTo[, NOSIHOFEHOMHOTO CEKBEHUPOBAHHUS,
KOTOpPbIW NO3BONSAET «NOMMaTb» COOTBETCTBYIOLIUE FEHbl
y 6akTepui M oTobpaTtbh no-HacToaleMy 3hDEKTUBHbIE
MWKPOOPraH13Mbl.

Bce y6bITKH, CBA3aHHbIE CO BCMbIL-
koM rpunna ntuu, 8 2023 r., noHec cob-
CTBEHHUWK NpegnpuaTua nog Yooh, 3a-
asunu B MuHcenbxose. Mruuedabpuka
«bawkupckas» B YpuMckoM parioHe
CMO>XeT MOJIHOCTbIO BOCCTAHOBWTb
ob6beMbl NPOU3BOACTBA TOBAPHOrO
anua B 2025 r. 06 3TOM Ha 3acefaHum
loccobpanus — Kypyntas PB no npo-
MbILLJIEHHOCTH, UHHOBALMOHHOMY pas3-
BMTHUIO, TOProBJie, NnpeanpUHUMaTe b-
CTBY M TYPH3MY COOBLLMN 3aMeCTUTENb
MUHUCTPA CENbCKOro XO35WCTBA pe-
cny6bnuku lOpuit Jlbicos. «C despans
Mecala Ha nTuuedabpuky Hayan no-
cTynatb MOnoaHsK. B atom rogy nnanu-
pyeTcs Npou3BOACTBO TOBAPHOM NPO-
aykuuu B o6beme 100 MaH sy, O6wumi
o06beM NPoM3BOACTBA ITON habpUKM
nossonset npouseogntb 800 MaH AuL.
B cnenytowem, 2025 rogy ntuuedab-

pYKa BbIMAET Ha MOJIHYIO MOLLLHOCTbY», —
ckasan Jlbicos. MpuHATbI BCe Heobxo-
AWMble Mepbl Ana HeponyuweHusa no-
BTOpHOﬁ BCMbIWKK rpunna nTuu, 3asBun
npeacTtasutesib MuHcenbxosa.

Opwuii JlbicoB OTMETHA, UTO CNyUMB-
Wweeca Ha nTuuedabpuke — 3TO «He-
NPUATHAA CUTYaLUsA», OT KOTOPOMH «HH-
KTO He 3acTpaxoBaH». [1o ero cnosawm,
AOCTOBEPHO NpPHUYHUHa BCIMbILWKH BbICO-
KOMaTOreHHOro rpunna Ha KpynHenwem
NTULEBOAYECKOM NPeanpUAaTUU pecny6-
MKMW He ycTaHoBneHa. Cnukep Takxke
OTMETHJI, UTO YLepb OT YHUUTOXKEHHS
NTULbI «NOJHOCTbLIO JIEr Ha NIeYn cob-
CTBEHHWKa», NOrosioBbe He OblnoO 3a-
cTpaxoBaHo. Mexay TeM MexaHW3Mbl
CTPaxoBaHWs Ce/IbCKOXO3SAMCTBEHHbIX
>KUBOTHbIX W MTULbI CyLlecTBytoT. Mmu
Nob3yloTCS, HANPUMEP, KPYMHble CBU-
HOBOAYECKUE XO3SIUCTBA, KOTOPbIM

TOXKE FPO3AT BCMbIWKKA adhpHUKaHCKOM
UyMbl CBUHEMN.

Kak coobwan PBK-Yda, scnbika
rpynna nTuu, Npou3soLwLa Ha nTuuedab-
puke «balwkupckas» B ABLoHe B aBry-
cte 2023 r. Bnocnencteuu B npodpmnak-
TUYECKHMX LieNisiX OblsI0 YHUUTOXKEHO BCe
MOro/I0Bbe NTHLbI HA NPEANPHUATHH, a 3TO
3 MnHronos, v 18 mnx auu. Pabpuka Hbi-
Nla BpEMEHHO 3aKpbiTa Ha NpoBejeHue
CaHauWH TePPUTOPHUH U NOMELLEHHUH.

AO «Mruuedabprka «bawkupckas» —
KpynHeillee NTULEBOAYECKOE Mpea-
npusaTtue pernoHa. Mo mutoram 2022 r.
BbIpyYKa KOMnaHuu coctasuna 3,8 mnpg
py6., a uncTbiv yobitok — 54,5 maiH py6.
B koHue 2022 . arpoxonguHr «TaBpoc»
3aKpbla CAeKY Mo NoKynke nTuueda-
6puku y AMK «Muxainosckuity, Bxoas-
wero B rpynny «4epkusosos.
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