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

Pesiome. Cneyuaaucmer no npoghunakmuke MukomoKkcuko308 y rHcuBomHolx ymBepic-
darom, umo donycmumere YpoBHU MUKOMOKCUHOB B KOMBUKOPMAX He Mozym 6bimb 00u-
HakoBbimu 0715 Bcex BudoB xuBomHelx u nmuuysl. YcmoHoBieHo, Ymo 0415 Kaxc0o20 u3
HUX MOXCHO Bbidenume 4yBcmBumesnsHbie epynnsl, HANPUMepP: cBUHOMAMKU, NOPoOcIMa
0o 4-mecauHozo Bospacma, kypsl-Hecywku, 6polnepsi do Bospacma 30 owed. [ns smux
2pynn PEKOMEHOYEMbIE HOPMbI COOEPIHCAHUS MUKOMOKCUHOB B kopmax s6astomcs 3a8bi-
WEHHbIMU, U NO3MOomy B0/NCHbI Bbimb CHUXCEHbI. MccnedoBarus komnanuu « BMOTPOD»
nokazanu, ymo 8 10— 75% usyuerHoix 06pa3y08 kom6uKkopmoB u KoHyeHmpamoB npu-
cymcmByrom MukomoKcuHsl B KoauyecmBazx, npeBoilaowux MaKcumMansHo 0onycmumesle
ypoBru (MAY). IgpgpexmuBroii mepou npoghunakmuKu MUKOMOKCUKO30B Moxcem cmame
npumetierue copberma 3acsioH® 2+, o6adarouse2o kombuHUPOoBarHbIM delicmBuem copb-
Yuu u 6uoMpPaHcEHOPMayUU MOKCUHOG,

KnioueBble cnoBa: mukomokcunsl, copberm, 3acaon®2+, 6uomparcgpopmayus,
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.

BBEJEHUE

MpucyTcTBHE MUKOTOKCMHOB B KOPMaX — M3BECTHbIM haKT Kak A/1s NPOU3-
BOAMUTEIEN KOMOUKOPMOB, TaK U L1l CE/IbCKOXO3ANCTBEHHbIX NPEANPUSATHI NO
BbIpaLLMBaHHUIO U OTKOPMY XUBOTHbIX U NTULbl. MUKOTOKCHHbI SBNSIIOTCS ecTe-
CTBEHHbIMHW BTOPUUHbIMKU MeTabonuTamu rpubos popos Aspergillus, Penicillum
U BPYruX. DTH BELLECTBA CUHTE3UPYIOTCS IPMOaMK B TEHEHUE )KU3HEHHOTO LKA
B OTBET Ha U3MEHEHHWe YC/IOBUIA OKPY>KatoLel cpefibl U Ha KOHKYPEHLIMIO B 3KO-
cucteme. Kaxkaplid rpaMOTHbIN CNeLUasucT 3HaeT, HTO HEBO3MOXHO rapaHTH-
pOBaHHO NPEeLOTBPATUTb 3apaKeHWe MUKOTOKCUHAMHU KYJIbTYPHbIX PaCTeHWH U,
COOTBETCTBEHHO, UX NPUCYTCTBUE B KOPMaX.

Mpubbi popos Fusariumw Gibberella nopaskaloT 3€pHOBbIE KyNbTYypPbl B NOJ1e U
npy onpefeneHHbIX YC/I0BUSAX CUHTE3UPYIOT MUKOTOKCHHBI, B YaCTHOCTH 3eapa-
JIEHOH, HAHOCS 3HAYUTE IbHbBIM AIKOHOMUYECKHUH yLepb, ocobeHHO CBUHOBOACTBY
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1 nTMuesoacTey. CBUHBbU M CENIbCKOXO3AWCTBEHHAS NTULA NOJ BO34eHCTBUEM
3eapasieHOHa, CofiepXKalllerocsi B KOMOUKOpMaXx, pearupytoT CHUXXeHWeM Npo-
LYKTUBHOCTH U yXYALIEHUEM NOKa3aTeiei 340Pp0BbA. ITOT MUKOTOKCHH MO MO-
NeKyNspHOMY CTpoeHH o obnafgaeT CXOQHON CTPYKTYPO#H C 3CTpOreHamu, 4to
obbacHsaeT ero ropmoHonogobHoe aerctaure (puc. 1) [9]. MpoHuKas Bo Bce KNeTKu
opraHuM3ma, 3eapasieHOH CBA3bIBAETCA C peLenTopaMu 3CTPOoreHa v Bbi3biBaeT
HapyLeHWs1 PenpoayKTUBHOM (DYHKLMU Y YKUBOTHBIX W NTULbI.

Icmpuon ScmponH Icmpaduon 3eapaneHoH

OH O CH,
o}

HO ‘

HO HO

Puc. 1. CmpykmypHeie ghopmyel 3cmpo2eHoB u 3eapaneHoHa

CBHHbM KpaiHe YyBCTBUTEIbHbI K 3eapaneHoHy. Y Moo bIX CBUHOK OH MOXKET
BbI3bIBATb C/lyYau rpynnoBOM IOXXHOW OXOTbl, KOTOPas MPOXOAMT TOJIbKO nocie
cMeHbl KopMa. MNoTpebneHue CynopocHbIMU CBUHOMATKAMU KOHTaMUHWUPOBaHHbIX
3eapasieHOHOM W APYrMMH MUKOTOKCHHAMKW KOPMOB 4acTo NPUBOAUT K abopTam.
A poXXAeHHble OT HUX NOPOCATa OObIYHO UMEIOT MEHbBLLYIO Maccy, YEM OT CBH-
HOMaTOK, KOTOpPbIM CKapMauBanu gobpokadyectseHHble Kopma [6, 11]. TokcuH
MO>KeT nonagartb B OpraHu3M 340POBbIX NOPOCAT YUepe3 MOJIOKO CBUHOMATKH,
€CJ/I1 NPUCYTCTBYET B €€ KOpMax B NepuoA fakTtauud. [1ns XpsaKkos 3eapaneHoH
SBJIAETCA CAMbIM HeXKesaTe/ibHbIM MUKOTOKCMHOM, TaK Kak CHUXKaeT KauecTBo
cnepMbl 1 06beM 3KYNATA, a TaKXKe NOJIOBYIO akTUBHOCTb. Mo Bo3gencTerem
3TOr0 TOKCHMHA Y CBUHOK M XPAYKOB BOCNANAIOTCA COCKH, Y CBMHOK elue Habio-
Jnaetca nokpacHeHue ry6 [6].

Wccneposareny oTMeualoT, uTo NTHULA XOTS U MEHEE YYBCTBUTE IbHA K 3eapasieHo-
HY, YEM CBUHbM, HO MPH BbICOKHX €ro A03aX Yy HEe OTMEYAETCS rMNeP3CTPOreHHbIN
3(pPeKT, KOTOPbIH BbIPAXKAETCA B YBE/IMUEHWU MACCbl FPeBHSA, AUUHUKOB U CEMEH-
HUKOB. [pU coxpaHeHWH y Kyp SHLEHOCKOCTH YXYALIAETCA Ka4eCTBO CKOPYnbI,
o0bpasyloTca KUCTbl, NoBbllwaeTcs Macca pabpurumresor cymku [2]. C yuetom Toro,
UTO MUKOTOKCHHbI YACTO NMPUCYTCTBYIOT B KOPMaX B Pa3/IMUHbIX COUeTaHusx (no
LBa, TpW U Bonee), HEraTUBHOE BJIMSIHWUE UCTbITLIBAIOT JaKe YC/IOBHO YCTOWUMBbIE
rpynnbl NTULbl. B uccnefoBaHusax ycTaHOB/IEHO, UTO 3eapasieHOH YCU/IMBAET y Hee
UMMYHOCYNPECCUIO, HapyLLIAET C/IU3UCTYIO 0OONIOUKY KULLEUHHKA, 8 COBMECTHO C
ne3sokcuHusaneHonom ([ OH) chuxkaet npogykTueHocTs [1, 10].

MATEPUAJIbl U METOAbI

[Llns aHanusa ucnonbsoeanucb obpasLbl KOMOMKOPMOB M KOHLLEHTPHUPOBaHHbIX
KOPMOB, OTOBpaHHble Ha NTULEBOAYECKUX U CBUHOBOAUYECKUX NPEANPUATUSX, a
Tak>xe Ha KOMOUKOPMOBbIX 3aBofax. M3 npob KOpMOB Nonyyanu 3KCTPaKTbI C
NPUMEHEeHUEM: pacTBOPHTENS MeTaHONA — A5 ONpefesieHUs 3eapasieHoHa 1
adpnatokcuHa B1; Boabl — ans onpegenenus JOH. Onpenensnu KoHueHTpauum
MUKOTOKCHHOB METOAOM UMMYHOepMeHTHOro aHanusa (MPA) c ucnonbsosa-
HueMm TecT-cuctem «AgraQuant®» (Romer Labs, Inc.) [3, 4, 5].

PE3YJIbTATbl U OBCY>XXAEHUE

MukoToKCHMHbBI — MHOrO Wau mano? Cmotps ans koro!

BesycnoBHo, KopMa A/151 CBUHEN W NTULbI LOJIXKHbI CTPOrO KOHTPOIMPOBATLCS Ha CO-
[eprKaHne MUKOTOKCUHOB. [pn 3TOM BaykHO yuuTbiBaTh pekomeHaaun BHUMBCI 3,
KOTOPbIM BM/IOTHYIO 3aHUMaEeTCs NPOHAEMON MUKOTOKCUKO30B YKHBOTHbIX W NTHLbI [6].



Ocob0 HeobXoAUMO yaeNsTb BHUMaHWE YYBCTBUTE/IbHbIM rpynnaMm — CBUHOMAT-
KaMm, Xpsikam, nopocatam fo 4-mecsayHoro BospacTa, ublinisTam fo Bo3pacTa
90 gHe#, 6poinepam no 30 gHel, yTaTam, rycatam v MHaowWaTam ao 55 gHei,
Kypam-HecyLwkam. o Halemy MHeHHWI0, HOPMbI, pacCUUTaHHbIe CreLnaaucTamu
BHUNBCI 3, oTpaykatoT peasibHyl0 300TEXHUUECKYIO CUTYaLMIO U OT/IMUAIOTCS OT
HOPM, NPeACTaBNEHHbIX B MpoeKTe TexHuyeckoro pernameHta EA3C «O 6eso-
NacHOCTU KOPMOB U KOPMOBbIX [0BABOK», KOTOPbINH [0 HACTOALLErO BPEMEHU
He YTBepXXAeH Ha rocygapcteseHHoM ypoBsHe [8]. Pasnnuma B gonycTumbix Hop-
Max cofiep>kaH1sa MUKOTOKCHHOB B KOMBUKOpPMax npecTaB/ieHbl Ha pUCYHKe 2.

MY MMKOTOKCHMHOB B KOMOMKOPMaX ANs CBUHEWN, MKT /KT, He Gonee

Hopmbi BHUUBCI
015 yyBecmBumesnvHobix 2pynn cBurel | 20
0ns cBurel 500

Mpoekt TP EA3C

0715 0cmasbHLIX
250
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3eapaneHoH
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MJ1Y MUKOTOKCMHOB B KOMOUKOpMaX ANa NTULbI, MKT /K, He 6onee

Hopmb BHUMBCII
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Ons nmuybl 1000

Hopmbi BHUUBCI
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Ons nmuyb! 1000
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Puc. 2. Pazaudue 8 HopmamuBax no MUKOMOKCUHAM
8 kombukopmax 05 cBuHel u nmuys!

BbisiBNneHHble KOHLEHTPaL Ui MUKOTOKCUHOB B KOpMaXx

Hawwu uccneposanus, nposegertble B nepuog ¢ 2020 no 2025 rog, nokazanu,
uto B 10% 06pasLoB KOHLEHTPATOB AN CBUHEN cofepXKaHue 3eapaiieHoHa npe-
sbiwwaetr MAY B 1,3—16 pas! B kombuKopMax 4/1s UyBCTBUTENbHbIX FPYNM CBUHEH
B 75% 06pa3uoB KOHUEHTPALKUS 4AHHOrO TOKCUHA BbiLLE NPeAe/bHO AOMYCTH-
mom B 1,2—10 pas. YposeHb adnatokcuHa B1 8 19% o06pa3uos KOHLEHTPATOB U
KOMOUKOPMOB /11 YYBCTBMTEIbHbIX IPYNM CBUHEN NPEBbILIAET BEPXHIOIO FPaHnLy
MaKcHMasibHO gonyctumoro cooteetcteeHHo B 1,1—8,5 u B 1,1—1,7 pasa. Ha pu-
CYHKe 3 Np1BELEHO BbISIB/IEHHOE HaMK COAEP>KaHWe 3eapasieHoHa U adlaTOKCHHA
B1 B KOHUeHTpaTax u KOMBHUKOPMaX.

CerpmaHue 3eapasieHoHa
B KOHLleHTpaTax

W — Joss 06pasuos,
npeBoiwarowux MY 8 1,3— 16 pas
— Jons 06pasyoB,
He npeBoiwarouux MAY

g

90%

CopepykaHue 3eapaeHOHa
B KOMGUKOpMax

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

25%

75%

CopeprkaHue adpnatokcuHa B1
B KOHLleHTpaTax

B — Joss 06pasyo8,
npeBoiwarowux MY 8 1,1— 8,5 pas

— Jons 06pasyoB,
He npeBoiwarowux MY
19%
81%

CopeprxaHue adnatokcuHa B1
B KOMGUKOpMax

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

19%

81%

Puc. 3. Codeprcanue 3eapaneHoHa

u agpnamokcura B1 8 koHyeHmpamax
u KoM6uKopmax 05 4yyBcmBUMENbHbIX
epynn cBuxel u nmuybl



YposeHb gesokcunusanerona s 15% obpasuos kombukopmos B 1,2—2,2 pasa
NpeBbIlWan npeaesbHO 4ONYCTUMOE 3HaYeHWe 4151 YYBCTBUTEIbHbIX FPYNM NTHLbI.
B koHueHTpaTax gaHHbIM MUKOTOKCHH BCTpedanca B 20% obpasuoe v B 1,2—5,7

CpepHecyTO4YHbIH NPUPOCT, I

pa3a 6bis1 Bbilwe HOpMbI (puc. 4).

CerpmaHue A€30KCUHUBANEHONA
B KOHUeHTpaTax

B — Joss 06pasuos,
npeBoiwarowux MAY 8 1,2— 5,7 pa3

CopepikaHue Ae30KCHHHBaNEHONA
B KOM6UKOpMax
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80% 85%

Puc. 4. Codeprcanue [JOH B konyenmpamax u KOMOUKopmMax
0215 yyBemBumebHbIX 2pynn NMUYbLI

WHCTPYMEHT 3®®EKTUBHON BOPbEbI

C MUKOTOKCUHAMHU

Ha npakTuke gns CHUXKEHUS HEraTUBHOMO BIMSIHUS OAHOIO UM HECKOIbKUX
BMAO0B MUKOTOKCHHOB Ha OPraHW3M >KMBOTHbIX MCNOMb3YoT copbenTbl [7]. MHoro-
NEeTHWI ONbIT NPUMeEHeHUs npenapara 3acnoH®2+ B NTULEBOACTBE U CBUHOBOA-
cTBe sBnsieTcs ybeauTesibHbIM apryMeHToM npu Boibope copbenTa. Mpenapar
COCTOMT U3 MUHEPAJIbHOTO KOMMOHEHTA, aKTUBHbIX NPOBUOTHUECKUX BaKTepri
1 3PUPHBIX MaceJi, MONYYEHHbIX U3 IeKAPCTBEHHbIX pacTeHWi. Bnarogaps kom-
NIEKCHOMY AEHCTBHIO OH AEMOHCTPHUPYET BbICOKWUM YpOBEHb cCOpBLMM U BHoTpaHC-
chopMaL MU MUKOTOKCHHOB: adnatokcuHa B1 — 97%, oxpatokcuHa A — 99%,
T-2 tokcnHa — 97%, 3eapaneHoHa — He meHee 85%, IOH — 98%.

dhheKTUBHOCTb NpUMeEHeHHs copbeHTa 3acnoH®2+ gokasaHa Ha NpaKTHKe.
OueHb 4acTo XPOHUYECKHE MUKOTOKCUKO3bl HE BbISIBASIIOTCA HA NPEANPUATUAX, HO
OHM BbI3bIBAIOT NAZEHHE NPOAYKTUBHOCTH NTHLbI. B onbiTe Ha upinnsTax-6poinepax,
KoTopbIM npoxoaunn Ha 6aze KDX «KpacHoe nogsopbe» B benropopackoii obnactu,
BBOJ, Npenapara 3acnoH®2+ B gosupoeke 0,5 Kr/T KOMOUKOPMA 3HAUUTESIBHO NO-
BJIUSAI1 HA 300TeXHHYecKue nokasarenu (Meanoea H.H., 2020). Tak, coxpaHHOCTb
MOroJioBbs, CPEAHECYTOUHbIN MPUPOCT W >KMBasi Macca B KOHLLE 3KCnepuMeHTa Obiu
BblLLIE B OMbITHOW rpynmne no CPaBHEHHUIO C KOHTPOIBHOM Fpynnow (puc. 5).

Kak usgectHo, 3dhheKTUBHOCTb paboTbl CBUHOKOMIIEKCA 3aBUCHT OT PENpPOLYK-
TUBHOIO 30POBbA CBUHOMATOK. [puMeHeHne copbenTta 3acnon®2+ B fo3nposke
1 Kkr /T KoMbuKopMa B TeueHre 115 cyTOK CynopoOCHOCTH, a 3aTeM B KOMOUHALLMK
¢ npobuoTrkom MNpodopt-T Ha npoTsakeHun 27 gHeN nakTauuu cnocobcTeoBano
yBeJIMYEHHIO KOJIMUECTBA ONOPOCHUBLUMXCSA cBUHOMaTOK (Jlytain B.B., 2022). 310
TaK>Ke NOJIOXKHUTENbHO NOBAMUSANO Ha 3L0POBbE U COXPAHHOCTb MOPOCAT: B ONbITHOM
rpynne oHa coctasuna 94,25% npotus 90,8% B koHTpone. B pesynbrarte nocne
oTbeMa B OnbITHOM rpynne 6bi10 12,52 nopocart Ha rHe3fo, B KoHTposibHol — 10,61
(puc. 6). ITOT yHHBEpCasbHbIN COPBEHT NOASPHBIX U HENOAAPHbBIX MUKOTOKCUHOB
COCTOMT U3 MUHEPAJIbHOrO KOMMOHEHTA, aKTUBHbIX MPOBUOTHUECKUX BaKTEpPHH U
3(PMPHbIX Macen, NoNyYeHHbIX U3 eKAPCTBEHHbIX PaCTEHHH.

Puc. 5. 3oomexHuyeckue nokazamesu BolpawuBaHus
ubinism-6podlanepoB
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KonuuectBo onopocuBwmnxcs
CBMHOMaTOK, %

91,77

82,97
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Mapex nopocar, %

9,20

575

KoHTponb OnbiT

KonuuectBo nopocsar Ha rHe3fo

11,0

10,5

10,0

9,5

nocjie orbema, ros.

12,52

10,61

KoHTposnb OnbiT

Puc.

6. BausiHue copberma 3acaon®2+

HQ HeKomope/e cBuHoBodueckue nokazamesu

BbiIBOAbl

Onupasicb Ha pe3ynbTaTtbl UCC/Ie[OBAHUIA, MOXHO KOHCTAaTUPOBATb, UTO CBHU-
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. MpumeHenune copbenTa 3acnoH®2+ B noauposke 1—3 kr/T kombukopma
obecneunBaeT HafeXHYI0 NPOQHIAKTUKY MUKOTOKCUKO3O0B Yy CBUHEN W NTULbI,
cnocobCTBYeT yNYULIEHUIO PENPOAYKTUBHOIO 3L0POBbsA, COXPAHHOCTH U NPO-
LYKTUBHOCTH, UTO 6N1aroTBOPHO OTParkaeTcsi HA IKOHOMUUYECKHUX NOKa3aTesisx
XO35IUCTB.
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