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HAOEXHbBIVM UHCTPYMEHT
ROHTPOJIA MMKOTOKCMKO30B —
COPBEHT 3AC/TOH®2+

Pesiome. Cneyuaaucmer no npoghunakmuke mMukomokcuko308 y sxcuBomHolx ymBepic-
darom, umo donycmumele yYpoBHU MUKOMOKCUHOB B KOMBUKOPMAX He Mozym 6bimb 00u-
HakoBbimu 0715 Bcex BudoB xuBomHeix u nmuysbl. YcmoHoBieHo, Yymo 07159 Kaxc0o20 u3
HUX MOX*CHO Bbidenumes yyBecmBumesibHsie 2pynnol, Hanpumep: cBUHOMAmMKU, NOPOCIMa
0o 4-mecauHozo Bospacma, kKypsl-Hecywku, 6polnepsi do Bospacma 30 omed. [ns smux
2pynn pekomeHoyemolie HoOpMbl COOEPHCAHUS MUKOMOKCuHOB B kopmax sBasomcs 3aBel-
WeHHbIMU, U N03Momy Ao/xcHbI 6bimb cHUXCEHbI. MccedoBarus komnarnuu « BMOTPOD»
nokasanu, ymo B8 10—75% usyuerHoix 06pa3yoB komb6ukopmoB u KoHueHmpamoB npu-
cymemByrom MuKomoKcuHs! B KoauyvecmBazx, npeBoluauux MaKkCcumMaaeHo 0onycmumesie
ypoBuu (MAY). IgpgpexkmuBHol mepol npoguaaKMUKU MUKOMOKCUKO308 MOXcem cmame
npumenerue copberma 3acnoH®2+, o6adarowezo kombuHupoBarHbIM delticmBuem cop6-
yuu u 6uOMPAHCEHOPMaAYUU MOKCUHOG,

KnioueBble cnoBa: mukomokcunsl, copbeHm, 3acaon®2+, 6uomparHcgpopmayus,
Kombukopma, nmuyeBodcmBo, cBuHoBodcmBo.

A RELIABLE TOOL FOR CONTROLLING
MYCOTOXICOSES —
THE SORBENT ZASLON®2+

Abstract. Experts in the prevention of mycotoxicosis in animals say that mycotoxin
levels cannot be the same for all animals and poultry. It turns out that sensitive groups
can be identified for each animal species, such as sows, piglets up to four months
old, laying hens, and broilers up to 30 days old, for which the mycotoxin levels under
consideration are too high and should be reduced. BIOTROF LLC's research has shown
that mycotoxins in amounts exceeding the maximum permissible concentration are
present in compound feeds and concentrates from 10 to 75% of cases. To prevent
mycotoxicosis, it is necessary to use the sorbent Zaslon2+ with a combined effect of
sorption and biotransformation.

Key words: mycotoxins, adsorbent, Zaslon2+, biotransformation, poultry, compound
feeds, pig farming.

BBEJAEHUE

MpucyTcTBHE MUKOTOKCMHOB B KOPMax — M3BECTHbIM haKT Kak A5 NPOU3-
BOAMUTEIEN KOMOUKOPMOB, TaK U L1 CE/IbCKOXO3SANCTBEHHbIX NPEANPUATHI NO
BbIpaLLMBaHHUIO U OTKOPMY XUBOTHbIX U NTULbl. MUKOTOKCHHbI SBNSIIOTCS ecTe-
CTBEHHbIMW BTOPUUYHbIMKU MeTabonuTamu rpubos ponos Aspergillus, Penicillum
U BPYruX. DTH BELLECTBA CUHTE3UPYIOTCS IPMOaMK B TEHEHHWE )KU3HEHHOTO LUK
B OTBET Ha U3MEHEHUWe YC/IOBUI OKPY>KaloLel cpefibl U Ha KOHKYPEHLIMIO B 3KO-
cucteme. Kaxkablid rpaMOTHbIN CMeLUasnucT 3HaeT, HTO HEBO3MOXKHO rapaHTH-
pOBaHHO NPELOTBPATUTb 3apaKeHWe MUKOTOKCHHAMMU KY/IbTYPHbIX PaCTeHWH U,
COOTBETCTBEHHO, UX NPUCYTCTBUE B KOPMaX.

Mpnbbl popos Fusariumw Gibberella nopaxkaloT 3epHOBbIE KY/IbTYpPbl B NONE U
npy onpefeneHHbIX YyCI0BUSAX CUHTE3UPYIOT MUKOTOKCHHBI, B YaCTHOCTH 3eapa-
NIEHOH, HAHOCS 3HAYUTE IbHbBIM IKOHOMMUYECKHH yLepb, 0cobeHHO CBUHOBOACTBY
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v nTMuesoacTey. CBUHBbU KM CEIbCKOXO3AWCTBEHHAS NTULA NOJ BO34eHCTBUEM
3eapasieHOHa, CoflepPXKalllerocsi B KOMOUKOPMaXx, pearupytoT CHUXeHHWEM Npo-
LYKTUBHOCTH U YXYALLIEHUEM NOKa3aTe el 340p0BbA. ITOT MUKOTOKCHH MO MO-
NeKynsipHOMy CTpoeHHWio obnanaet CXOQHON CTPYKTYPO#H C 3CTpOreHamu, 4to
obbacHsaeT ero ropmoHonogobHoe gerctaume (puc. 1) [9]. MpoHKKas Bo Bce KNeTku
opraHuM3ama, 3eapafieHOH CBA3bIBAETCA C peLenTopaMu 3CTPOreHa v Bbi3biBaeT
HapyLleHWst PenpoayKTUBHOM (DYHKLMU Y YKUBOTHbIX W NTULbI.

Icmpuon 3cmpoH Icmpaduon 3eapasneHoH

OH O CH,
o}

HO ‘

HO HO

Puc. 1. CmpykmypHeie ghopmybl 3cmpo2eHoB u 3eapaneHoHa

CBMHbM KpaiHe YyBCTBUTEIbHbI K 3€apaneHoHy. Y Moo bIX CBUHOK OH MOXKET
BbI3bIBATb C/lyYau rpyrnnoBOM IOXXHOW OXOTbl, KOTOPas MPOXOAMT TOJIbKO nocie
cMeHbl KopMa. [MoTpebneHue CynopocHbIMU CBUHOMaTKAMU KOHTAMUHWUPOBaHHbIX
3eapasieHOHOM W APYrMMH MUKOTOKCMHAMKW KOPMOB HacTo NPUBOAUT K abopTtam.
A poXXAeHHble OT HUX NOPOCATa OObIYHO UMEIOT MEHbLLYIO Maccy, YEM OT CBH-
HOMaTOK, KOTOPbIM CKapMauBanu gobpokadyectseHHble Kopma [6, 11]. TokcuH
MO>KeT nonagartb B OpraHu3M 340POBbIX NOPOCAT Uepe3 MOJIOKO CBUHOMATKH,
€CJ/I1 MPUCYTCTBYET B €€ KOPMax B NepUoA NakTtauuu. [1is Xpskos 3eapaneHoH
SBJIAETCA CAMbIM HEXKeslaTe/bHbIM MMKOTOKCUMHOM, TaK Kak CHU)KaeT KauecTBo
crnepMbl 1 06beM 3KYNIATA, a TaKXKe NOJIOBYIO akTUBHOCTb. Mo Bo3gencTerem
3TOr0 TOKCHMHA Y CBUHOK WM XPAYKOB BOCMANAIOTCA COCKH, Y CBUMHOK elue Habto-
JLaetca nokpacHeHue ry6 [6].

Wccneposareny oTMeualoT, uTo NTHLA XOTS U MEHEE YYBCTBUTE IbHA K 3eapasieHo-
HY, YEM CBUHbM, HO MPH BbICOKMX €rO [40O3aX Yy HEE OTMEUYAETCS FMNepPaCTPOreHHbIU
3(ppeKT, KOTOPbIH BbIPAXKAETCA B YBE/IMUEHUU MACChl FPeBHA, AUUHUKOB U CEMEH-
HWUKOB. [pU coXpaHeHWH y Kyp SHLEHOCKOCTH YXYALIAETCS Ka4eCcTBO CKOPIYrbI,
o0bpasytoTca KUCTbl, NoBbllwaeTcs Macca pabprumresor cymku [2]. C yuetom Toro,
UTO MUKOTOKCHHbI YACTO NMPUCYTCTBYIOT B KOPMaX B Pa3/IMUHbIX COUeTaHusx (no
LBa, Tp1 U Bonee), HeraTUBHOE BJIUSIHWE UCTbITbIBAIOT JaKe YC/IOBHO YCTOMUMBbIE
rpynnbl NTULbl. B MccnefoBaHusax yCTaHOB/IEHO, UTO 3eapasieHOH YCU/IMBAET y Hee
UMMYHOCYNPECCUIO, HapYLLIAET C/IM3UCTYIO 0BONIOUKY KULLEYHHKA, 8 COBMECTHO C
ne3sokcuHusaneHonom ([ OH) chuxkaeT npogykTreHocTs [1, 10].

MATEPUAJIbl U METO/1bl

[Llns aHanusa ucnonbsoeanucb 0b6pasLbl KOMOMKOPMOB M KOHLLEHTPHUPOBaHHbIX
KOpMOB, 0TOBpaHHbIe Ha NTULEBOAHECKMX U CBUHOBOAUECKUX MPELNPUATUAX, &
Takke Ha KOMOUKOPMOBbIX 3aBofax. M3 npob KOpPMOB Noslyyanu aKCTPaKTbi C
NPUMEHEHWEM: PaCTBOPUTENS MeTaHoNa — AJ/1S ONpeSeNieHus 3eapaieHoHa
acnarokcuHa B1; sogbl — pns onpegenenus LOH. Onpegensinu KoHUeHTpaumu
MUKOTOKCHHOB MeTOOM UMMYyHObepMeHTHOro aHanusa (MMA) c ncnonb3osa-
Huem TecT-cuctem «AgraQuant®» (Romer Labs, Inc.) [3, 4, 5].

PE3YJIbTATbl U OBCYXAEHUE

MukoToKCHMHBI — MHOrO Wau mano? Cmotps ans koro!

BesycnoBHo, Kopma A/151 CBUHEN W NTHLbI LOXKHbI CTPOrO KOHTPOJIMPOBATLCS Ha CO-
Lep>KaH1e MMKOTOKCUHOB. [1pr 3TOM BaykHO yuuTbiBaTh pekomeHgauuu BHUMBCID,
KOTOPbIM BM/IOTHYIO 3aHWMaEeTCs NPOHNEMON MUKOTOKCHKO30B YKMBOTHbIX W NTHLbI [6].
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Oco60 HeobBX0ANMO yaeNsATb BHUMaHUE YYBCTBUTE/IbHbIM rPynnaMm — CBUHOMAT-
KaMm, XxpsiKam, nopocartam fo 4-mecsyHoro BospacTa, UbinjsTam Lo Bo3pacTa
90 gHe#, 6poinepam no 30 gHel, yTaTam, rycatam v MHAoWaTam ao 55 gHei,
Kypam-HecyLwkam. o Halemy MHeHHWI0, HOPMbI, pacCUUTaHHbIe CreLnanucTamu
BHUUBCI 3, otpaykatoT peasibHytO 300TEXHUUYECKYIO CUTYaLMIO U OT/IMYAIOTCS OT
HOPM, NPeLCTaBNEHHbIX B MTpoeKTe TexHuyeckoro pernameHta EA3C «O 6eso-
NacHOCTU KOPMOB U KOPMOBbIX [J0BABOK», KOTOPbIN O HACTOALLErO BPEMEHU
He yTBepXX[eH Ha rocygapctseHHoM ypoBsHe [8]. Pasnnuusa B gonycTumbix Hop-
Max cofiep>kaH1sa MUKOTOKCMHOB B KOMBUKOpMax npeacTas/ieHbl Ha pUCYHKe 2.

MY MMKOTOKCUMHOB B KOMOMKOPMaX ANs CBUHEHN, MKT /Kr, He Gonee
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MJ1Y MUKOTOKCMHOB B KOMOUKOpMaXx ANa NTULbI, MKT /K, He 6onee
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Puc. 2. Pazaudue 8 HopmamuBax no MUKOMOKCUHAM
8 kombukopmax 05 cBuHel u nmuys!

BbisiBNneHHble KOHLEHTPaLU MUKOTOKCUHOB B KOpMaXx

Hawwu uccnepgosanus, nposegertble B neprog ¢ 2020 no 2025 rog, nokazanu,
uto B 10% 06pasLoB KOHLEHTPaTOB AN CBUHEN coflep>KaHue 3eapasieHoHa npe-
ebiwaetr MAY B 1,3—16 pas! B kombukopMax A/is UyBCTBUTEbHbIX FPYMM CBUHEH
B 75% 06pa3suoB KOHUEHTPALKUS 4AHHOrO TOKCUHA BbILLE NPEAESbHO AOMYCTH-
moim B 1,2—10 pas. YposeHb adpnatokcuHa B1 8 19% o6pa3uos KOHLEHTPATOB U
KOMOUKOPMOB /151 YYBCTBMTEJIbHbIX Py CBUHEH NPEBbILIAET BEPXHIOIO FPaHHLy
MaKcuMasibHO gonyctumoro cooteetcteeHHo B 1,1—8,5 u B 1,1—1,7 pasa. Ha pu-
CYHKe 3 Np1BELEHO BbISIBJIEHHOE HAMK COAEP>KaHWEe 3eapasieHoHa U ad)laTOKCHHA
B1 B KOHUeHTpaTax 1 KoMBUKOPMaX.
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CerpmaHue 3eapasieHoHa
B KOHLleHTpaTax

B — Joss 06pasyo8,
npeBoiwarowux MAY 8 1,3— 16 pas
— Jons 06pazyoB,
He npeBoiwarouux MAY

g

90%

CopeprkaHue 3eapasieHOHa
B KOMOGMKOpMax

B — Joss 06pasyo8,
npeBoiwaroujux MAY 8 1,2— 10 pas
— Hons 06paszyoB,
He npeBoiwarouux MAY

25%

75%

CopepixkaHue acpnatokcuHa B1
B KOHLieHTpaTax

W — Joss 06pasyo8,
npeBoiwarowux MAY 8 1,1— 8,5 paz

— Jons 06pazyoB,
He npeBoiwarowux MAY
19%
81%

CopeprkaHue adnatokcuHa B1
B KOMOMKOpMax

B — Joss 06pasyo8,
npeBoiwarowux MAY 8 1,1— 1,7 paz
— Hons 06paszyoB,
He npeBoiwarouux MAY

19%

81%

Puc. 3. Codeprcanue 3eapaneHoHa

u agpnamokcura B1 8 koHyeHmpamax
u KomM6uKopmax 0715 yyBcmBUMENbHbIX
epynn cBuxel u nmuybl
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YposeHb gesokcunusaneHona s 15% obpasuos kombukopmos B 1,2—2,2 pasa
NpeBbIlan NpeaesbHO LOMNYCTUMOE 3HaYeHWe A1 YYBCTBUTEIbHbIX FPYMM NTHLbI.
B koHueHTpaTax gaHHbIM MUKOTOKCHH BCTpedanca B 20% obpasuos v B 1,2—5,7

pa3a 6bis1 Bbilwe HopMbI (puc. 4).

CerpmaHue A€30KCHHHUBaJIeHOa
B KOHLUeHTpaTax

B — Joss o6pasuos,
npeBoiwarowux MAY 8 1,2— 5,7 paz

CopeprkaHue fe30KCHHUBANEHONA
B KOMGUKOpMax

B — Joss 06pasuos,
npeBoiwarowux MAY 8 1,2— 2,2 pa3

— Jons 06paszyoB, — fons 06pasyoB,
He npeBoiwaroujux MAY He npeBoiwarouux MAY
80% 85%

Puc. 4. Codeprcanue [JOH B konyenmpamax u KOMOUKopmax
0215 yyBecmBumebHbIX 2pynn NMUYbLI

UHCTPYMEHT 3®®EKTUBHOW BOPbEbI

C MUKOTOKCUHAMH

Ha npakTvKe oSl CHUKEHWUS HEFATUBHOMO BIUSIHUS OLHOTO W/ HECKOJIbKUX
BWMAOB MUKOTOKCHHOB Ha OPraHW3M >KMBOTHbIX UCNO/b3YoT copbenTbl [7]. MHoro-
NEeTHWI ONbIT NPUMEHeHUs npenapara 3acnoH®2+ B NTULEBOACTBE U CBUHOBOA-
cTBe sBnsieTcs ybeauTesibHbIM apryMeHToM npu Bbibope copbenTa. Mpenapar
COCTOMT U3 MUHEPAJIbHOTO KOMMOHEHTA, aKTUBHbIX NPOBUOTHUECKUX BaKTepHi
1 3OUPHBIX MaceJi, NOJYUEHHbIX U3 IeKAPCTBEHHbIX pacTeHui. Bnarogaps kom-
NJIEKCHOMY AENCTBHIO OH IEMOHCTPHUPYET BbICOKWUM YpOBEHb COpBLMM U BHOTPaHC-
chopMaL MM MUKOTOKCHHOB: adhnatokcuHa B1 — 97%, oxpatokcuHa A — 99%,
T-2 tokcnHa — 97%, 3eapaneHoHa — He meHee 85%, IOH — 98%.

O heKTUBHOCTb NpUMeEHeHHs copbeHTa 3acioH®2+ gokasaHa Ha NpaKTHKe.
OueHb 4acTo XPOHUYECKME MUKOTOKCUKO3bI HE BbISIBJSIIOTCA HA NPEANPUATUAX, HO
OHM BbI3bIBAIOT NAAEHHE NPOAYKTUBHOCTH NTHLbI. B onbiTe Ha upinnsTax-6poinepax,
KoTopbIM npoxoaunn Ha 6aze KDX «KpacHoe nogsopbe» B benropopackoi obnactu,
BBOJ, Npenapara 3acnoH®2+ s gosupoeke 0,5 Kr/T KOMOUKOPMA 3HAUUTESIBHO MO-
BJIUAT HA 300TexHHUYecKue nokasarenu (Meanoea H.H., 2020). Tak, coxpaHHOCTb
MOroJIoBbs, CPEAHECYTOUHbIN MPUPOCT W >KMBasi Macca B KOHLLE 3KCnepUMeHTa Obiu
BblLLI€ B OMbITHOW rpynmne no CPaBHEHHWIO C KOHTPOJIbHOM rpynnow (puc. 5).

Kak u3sectHo, athheKTHBHOCTb paboTbl CBUHOKOMIJ/IEKCA 3aBUCHT OT PENPOAYK-
TUBHOIO 30POBbA CBUHOMATOK. [MpuMeHeHne copberTta 3acnoH®2+ B 403MpoBKe
1 kr /T KOMbuKOpMa B TeueHre 115 cyTOK CynopOCHOCTH, a 3aTeM B KOMOUHaLMK
¢ npobuoTrkom MNpodopt-T Ha npoTsaxkeHun 27 gHEN nakTauuu cnocobcTeoBano
YBEJIMYEHUIO KOJIMUECTBA ONOPOCHBLUMXCSA cBUHOMaTOK (Jlytan B.B., 2022). 310
TaK>Ke NOJIOXKUTENIbHO NOBUSANO Ha 3L0POBbE U COXPAHHOCTb MOPOCAT: B ONbITHOM
rpynne oHa coctasuna 94,25% npotus 90,8% B koHTpone. B pesynbrare nocne
oTbeMa B OnbITHOM rpynne 6bi10 12,52 nopocar Ha rHe3fo, B KoHTposibHol — 10,61
(puc. 6). ITOT yHUBEpPCaAbHbIN COPOEHT NOAAPHDBIX U HENONAPHBIX MUKOTOKCUHOB
COCTOMT U3 MUHEPAJIbHOrO KOMMOHEHTA, aKTUBHbIX MPOBUOTHUECKHX BaKTEPHI K
3(PMPHBIX Macen, NoyYeHHbIX U3 1eKAPCTBEHHbIX PaCTEHHHN.

Puc. 5. 3oomexHuyeckue nokazamesu BolpawuBaHus
ubinism-6podanepoB

CpeaHecyTOuHbIW NPUPOCT, I

47

46,6
46

45

44

43

42 41,5

4

40

39
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KoHTtposb OnbiT

JXuBasa macca B KOHLe onbITa, r

1850
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1800
1750
1700
1650
1617
1600
1550
1500
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COXpaHHOCTb noronoeb, %
98,0
97,5 97,5
97,0
96,5
96,0
95,5
95,0
94,6
94,5
94,0
93,5
93,0

KoHTposb OnbiT




m KOPMA » BETEPUHAPUA

92

90

88

86

84

82

80

78

KonuuectBo onopocuBLUUXCA

CBMHOMaTOK, %

91,77

82,97

KoHTposnb OnbiT

Mapex nopocar, %

9,20
I :

KoHTposnb OnbiT

13,0

12,5

12,0

11,0

10,5

10,0

9,5

KonuuectBo nopocsT Ha rHe3f0

nocjsie orbeéma, rosi.

12,52

10,61

KoHTposnb OnbiT

Puc.
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6. BausHue copberma 3acaon®2+

HQ HeKomope/e cBuHoBodueckue nokazamesu

BbiIBOJbl

Onupasicb Ha pe3ynbTaTtbl UCC/Ie[OBAHUIW, MOXHO KOHCTAaTUPOBATb, YTO CBU-
HOBOACTBO U NTULEBOACTBO HYXXAAIOTCA B CTPOrOM KOHTpOJIe KOMOMKOPMOB
Ha copeprKaHWe MUKOTOKCHHOB. HacTo B KOpMe OfHOBPEMEHHO NPUCYTCTBY-
lOT HECKOJIbKO BUAOB MUKOTOKCHHOB, UTO YCH/IMBAET UX TOKCUUECKOE BO3LeM-
cteue. NMpumerenune copberta 3acnoH®2+ B nosuposke 1—3 kr/T Kombukopma
obecneunBaeT HafleXXHYI0 NPOQPHUIAKTUKY MUKOTOKCUKO3O0B y CBUHEN W NTULbI,
cnocobCTBYeT yNYULIEHUIO PENPOAYKTUBHOIO 3[0POBbs, COXPAHHOCTH U NPO-
LYKTUBHOCTH, UTO 6N1aroTBOPHO OTparkaeTcst Ha IKOHOMUUYECKHUX NOKa3aTesisx
XO35UCTB.
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