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JUHAMMUKA HAKOIIVIEHA MUKOTOKCHUHOB B CWJIOCE
HA PA3HBIX DTAITAX XPAHEHUST"

I.10. JIATITEB, H.l. HOBUKOBA, JI.A. WIIbUHA, E.A. VBUIJIBIPBIM,
B.B. COJIIATOBA, U1.H. HUKOHOB, B.A. PWINIIIIOBA, E.A. BPAZKHUK,
O.H. COKOJIOBA

IIpucyrcTBie B ChIpbe MHKOTOKCHHOB — MPOAYKTOB JKH3HEIEATEJIbHOCTH IUIECHEBBIX rPHOOB
npeacTaBiseT cepbe3Hylo mpood/aemMy Bo BceM Mupe. BesencTBue HempaBWIIbHOM 3aroTOBKHM CHJIOCA MPO-
HCXOIUT €ro 3arpsi3HeHHe MHUKOTOKCMHaMu. Ha ceromHsiuHmii JeHb MPAKTHYECKH OTCYTCTBYIOT CBele-
HHS 10 MX HAKOIUIEHHIO B COYHBIX KOPMAX B MpoLEecce CHJIOCOBAHMS, 2 TAKKE OCTAETCS HEBbISICHEHHBIM
BONPOC O CMOCO0AX, MO3BOJISIIONIMX MPEAOTBPATUTh MJIM CHU3UTb KOHTAMHHAIMIO KOPMOB MHMKOTOKCH-
Hamu. Hamu Bnepsbie B Poccuu M3yyeHa OMHAMMKA HAKOILUIEHMS MUKOTOKCHHOB B CHJIOCE HA Pa3HbIX
aranax xpaHeHus. C 3Toil ne/bi0 B JaDOPATOPHOM IKCIEPMMEHTE MbI ONPENETWIN ColepKaHue MHKO-
TOKCHHOB (adh1aTOKCHHOB, oxpaTokcuHa A, T-2 ToKcHHA, 3eapajieHOHA W Je30KCHHHMBAJIEHO0Ja) B HC-
XOJHOM KOPMOBOM PACTUTEJIbHOM ChIPbe, OLIEHWIN AMHAMMKY 3THX NMOKa3aTeJieil HA Pa3HbIX ITanax cH-
JocoBanus exu coopHoii Dactylis glomerata L., a Takxke McC/Ie0BATN BJUsIHUE OMOJOTHYECKHX 3aKBa-
COK ISl CHJIOCOBaHMSI KOpMOB 0uoTpod u ouorpod-111 (OO0 «Buorpod+», r. Cankr-Ilerepdypr) u
xummuueckux KoHcepaHTOB AIV 3 Plus uim ALV 2000 Plus («<KKEMIRA OYJ», ®uuisHAusl) HA CHH-
JKeHHEe KOJIMYEeCTBA TOKCHYHBIX IPUOHBIX METAOOIMTOB. AHAJIM3 MHKOTOKCHHOB B 00pa3iax MpPOBOIWIN
¢ Hcnoab3oBanuemM nvMmynodepmenthoro Merona (AgraQuant™, «Romer Labs, Inc.», Ascrpus). Ye-
TAHOBJIEHO, YTO <IOJIEBbIe» TPUObI HAYMHAIOT MPOAYUMPOBATh MUKOTOKCHHBI €llle B MEPHUOJ BereTaunuu
paCTeHHii, ¥ 3TOT MPOUECC AKTHBHO MPOIOJIKAETCS B TEUEHHE BCEro CPOKa XpaHenus cuioca. Mcnob-
30BaHMe OMOJIOTMYECKHX 3AKBACOK MO3BOJIMJIO CAEPKHUBATH HAKOIUIEHHE MHUKOTOKCHHOB 10 CPABHEHHIO C
KOHTpoJieM 0e3 100aBOK. B KoHIe CpPoKa XpaHeHHSI CMJIOCAa B BAPHAHTAX C NMPUMEHEHHEM 3aKBACOK
ouorpo u oumorpod-111 KoamyecTBo aIATOKCHHOB OBLIO HHXKE KOHTPOJS COOTBETCTBEHHO HAa
17,7 u 9,1 %, oxparokcuna A — Ha 21,4 u 34,9 %, T-2 Tokcuna — na 20,1 u 32,8 %, 3eapaneno-
Ha — Ha 17,7 u 10,4 % w ne3okcunnBaieHona — Ha 0,8 u 55,8 %. Ilockoabky B Poccun B HacTosimee
Bpemst IIJIK MMKOTOKCMHOB [isi CHJIOCA HE YCTAHOBJICHBI, JJISi CPABHEHUS] Mbl MCHOJIb30BAJIM BEJHYHHY
HopmupoBaHHbix ITJIK MHKOTOKCHMHOB AJisi (hypazkKHOro 3epHa OBCA, MIIEHUIbI U SYMEHS KaK 3J1aKOBBIX
KYJbTYp, M0 TAKCOHOMMYECKO# NMPUHAIJIEKHOCTH OJM3KMX K MHOTOJIETHMM TPaBaM, K KOTOPbIM OTHO-
cuTcs exxa cOopHas. B ormumMe oT oBca, MIIEHMIbI U SMEHsI KYKypy3a, OyAyYd 3JaKOBbIM PACTEHHEM,
B CeBepo-3ananHom peroHe Poccuu TpaavnuoHHOW KOPMOBOI KyJIbTypoii He cuuTaeTcsa. Haudombimmm
3¢deKkTOM CcIepKUBAHNSA HAKOIUIEHWS MMKOTOKCHHOB 00JiaJajia 3aKBacKa Ha ocHoBe Oaumna Bacillus
subtilis. Vicno/ib30BaHNne XMMHYECKOTO KOHCEPBAHTA MPHUBOAWIO K HEKOTOPOMY CHIKEHHIO COAEpKa-
HHSl OTAEJIbHBIX MUKOTOKCHHOB 1O CPABHEHHI0 C KOHTPOJIEM, OJHAKO TOKCHYHOCTh CHJIOCA, 32 KOTO-
PYI0 MbI PMHUMAJH CyMMapHOe NpEeBbIICHHE MOJYYEHHBbIX MOKa3aTeleil Hal ped)epeHTHBIMH 3HAYe-
HUSIMH 10 BCEM MPOAHAJTM3UPOBAHHBIM MMKOTOKCHMHAM OTHOCHTEJIbHO TAKOBOTO B BapMaHTe C NMpUMe-
HeHHEM XMMHYECKOr0 KOHCEpBAHTA OblIa BHICOKOW M 3HAYMTENBHO MPEBBHINIATA KOHTPOJIb BO BTOPOi
MOJIOBUHE CPOKAa XpaHeHHs. VI3BeCTHO, 4TO B pe3y/bTaTe Pe3KOro M3MEHEHHs YCJIOBHii OKpYyXKalomeii
cpeabl MPOAYKIMS MHKOTOKCHHOB Y MHUKPOCKONMYECKHX IPHOOB ycuiuBaercs. B Hamem 3kcnepuMeH-
Te BO3JEHCTBHE XMMHMYECKOr0 KOHCEPBAHTA MOIJIO MOCJIYKHTb CTPeCCOBbIM (haKTOPOM, CHPOBOLUPO-
BABLIMM AKTHUBHbIii CHHTE3 MUKOTOKCHHOB.

KiioueBbie ¢j10Ba: MHKOTOKCHHBI, CHJIOC, OMOJIOTHYECKAs 3aKBACKA /IS CHJIOCOBAHMS, XMUMHUYe-
CKHii KOHCEPBAHT ISl CHJIOCOBAHMS.

Cujioc — OIMH U3 OCHOBHBIX KOMITOHEHTOB pallOHa KPYITHOIO poraro-
ro ckora. B pesynbTare MCHOJb30BaHUSI HEKAYECTBEHHOIO CUJIOCA KWBOTHbBIE
WCHBITHIBAIOT ACDULIUT MUTATEIbHbIX BEIIECTB, YTO HEMPEMEHHO CKa3bIBaeTCS
Ha UX MPOAYKTUBHOCTH, 3MOPOBLE U CHEPXKMBaeT YBeJWUYEHHE PEHTAOEIbHOCTU
npousBoacTBa. IIpoGiembl, CBSI3aHHBIE C HEMOJHOLEHHBIM KOPMJIEHHUEM, CO-
MpsKeHBI B MEPBYIO OYepenb C HECOONIONeHUEM TEXHOJOTMI BBIpAlIMBAHUS U
XpaHEHMSI KOPMOBOTO PACTUTEIBHOTO ChIpbs. Kak M3BECTHO, BCIEACTBHE HeE-
MpaBWIbHOM 3aroTOBKW CHJIOCA, TIOMUMO YXYAILIEHUsS OMOXUMUUYECKUX ToKa3a-

* WccaenoBaHye BBIMOJIHEHO MPU MopaepxKe rpanTa Poccuiickoro HayuHoro ¢oHaa 1Mo HaydHOMY MpoeKTy «Bbl-
sIBJIeHUe OMOpa3HOOOpa3usl U TPOHUUECKOro craTyca MUKPOOUOTHI KOPMOBBIX KYJIBTYP B CBSI3M C CO3aHMEM Ka-
YEeCTBEHHBIX M OMOJIOTMYeCcKU Ge30macHbIXx KopMoB» No 14-16-00114.



TeJel ero KavyecTBa, IMPOMCXOIUT 3arpsi3HeHNE MUKOTOKCMHAMU — TIPOAYKTaMU
KM3HEACATEILHOCTH TIJIeCHEeBBIX rpuboB (1).

CHImkeHHe comepKaHnsT MHUKOTOKCHHOB B CHIPbE COCTABIISIET CEPhE3HYIO
MpoOJieMy, pEIlIeHHEe KOTOPOM WILYT CHELUATIVMCTBI BO BCEM MHpE, MOCKOJIBKY
MOCTYIJIEHUE MUKOTOKCUHOB B OPraHW3M C KOPMaMM BbI3bIBAET MUKOTOKCUKO-
36l — 3a0o0JieBaHUS, MPU KOTOPBIX CHMXKAETCS MPOAYKTUBHOCTb, YXYALLIAIOTCS
peNpoAyKTUBHbIE KaueCcTBAa U MMMYHHBIN CTaTyC XXMBOTHBIX (2). B Masbix mo3ax
MUKOTOKCHUHBI TIPUBOIST K YMEHBIIEHUIO TTPOAYKTUBHOCTA M MPUPOCTA XKUBOU
MAacChl, CO3IaIOT OJAroNpUSITHBIE YCIOBUS IJISI pa3BUTHS MHOTUX MHMEKIIMOH-
HBIX 3a0oseBaHmii. OTHajgeHHBIC TTOCIEACTBUS AeCTBUS MUKOTOKCUHOB TIPOSIB-
JITIOTCS B BUAEC WMMYHOAETIPECCUBHBIX, KaHIIEPOTCHHBIX, MYTareHHBIX, aJiep-
TEeHHBIX, HEHPOTOKCUYHBIX U TePATOreHHbIX 3¢ GHEKTOB, a TaKXKe B MOJABIECHUU
BOCHPOM3BOAUTENbHOI (yHKIMKU. K TOMY Xe B 3apak€HHbIX KOpMaX MUKOTOK-
CHUHBI, KaK MpaBUJIO, HAXOMSATCSd B COYETAHWM, B3aMMHO YCUJIMBAasi HeraTMBHOE
BozaeiicTBue (3).

TpamuIMOHHO CYMTAETCS, YTO MPOOIeMa MUKOTOKCHKO30B U 3apakeH-
HOCTH KOPMOB MUKOTOKCHMHAMU JUISI KPYITHOTO POraToro CKOTa MeHee aKTyallb-
Ha, 9eM Ui TITALOBI U cBUHei. OmHAKO OBUIO YCTaHOBJICHO, YTO HEKOTOpHIC
MUWKOTOKCHHBI 00JIafaloT SIPKO BBIPAXKEHHBIMA aHTUMUKPOOHBIMU CBONCTBAMM,
BbI3bIBasi CHUKEHUE YMCICHHOCTM TOJIE3HBIX MUKPOOPraHM3MOB, B TOM YHUCIIE
LICJUTIONIO30IMTUKOB, OAlUIUI, JAKTaTyTUIU3UPYIOIIMX OakTepuit. HapylieHus B
COCTaBe MUKPOOMOLIEHO3a MOI'YT HEraTUBHO BJIMSAThH KaK Ha MPOLIECChI MUIlEBa-
peHHUsI U YCBOSIEMOCTb MUTATEJIbHBIX BEIIECTB, TaK M Ha 3(h(EKTUBHOCTh 3a-
IIUTHBIX (YHKIWN TOJIe3HOW MUKPOGIIOPHl B XKEJIyIOUHO-KUILIEYHOM TpPaKTe.
CTOUT OTMETHUTB, YTO HAMOOJBIINAST BOCITIPUMMYMBOCTD K HETaTUBHOMY BO3MEHi-
CTBUIO MUKOTOKCHHOB TIPOSIBIISIETCST ¥ BBEICOKOTIPOAYKTUBHBIX KOPOB, TTOCKOJb-
Ky POCT TIPOAYKTHUBHOCTH BCETIa COIMPOBOXKIACTCS MOBBIIICHHON YYBCTBUTEIIb-
HOCThIO K cTpeccaM. [ToMMMO 3TOro, MMKOTOKCHHBI, IOCTYIalUIMe B Opra-
HU3M KpPYIHOIO pOraroro cCkKoTa ¢ KOpMaMM, MOIYT IPOHMUKaTb B MOJIOKO,
MpeICTaBIsAsl OMACHOCTb JUISl 3M0pPOBbs uejoBeka. Tak, ocTaTKu acdaTOKCHHA
M, (Metabomut adnarokcnHa B;) B momoke coctasisior 0,3-6,0 % oT moTpe6-
JieHHoro adarokcuHa By (1).

B nHacrosiee BpeMsT IpaKTUIECKH OTCYTCTBYIOT CBEIEHMS IO HAKOILIEe-
HUI0O MUKOTOKCMHOB B COYHBIX KOpPMax B IPOIIECCE CHIOCOBAHUS, a TaKXKe OC-
TaeTCcsl HEBBISICHEHHBIM BOIIPOC O CIIOCO0ax pelieHusl 3TOl mpooaeMbl.

B 3agauy Hammx MccieqoBaHUN BXOMWUJ aHAIU3 CONEPXKaHUSI MUKOTOK-
CUHOB Ha pa3JMYHBbIX 3Talax CUJIOCOBAHMS, a TakKXKe MCCIeIOBaHUE BIUSHUS
OMOJIOTMYECKMX 3aKBACOK M XMMMYECKOTO TIperapara IJjisi KOHCEPBHPOBAHUS
KOPMOB Ha CHIKEHUE KOJIMYECTBA TOKCUYHBIX TPUOHBIX META0OIUTOB.

Memoouka. B monenbHOM J1a00paTOPHOM 3KCHEPHMMEHTE MO KOHCEPBU-
POBaHUIO MCIIOJBb30BAIM €Xy cOopHyto Dactylis glomerata L. mepBoro ykoca,
yOpaHHyO ¢ TMoJs B a3y BeIxoma B TPYOKY Ipu BiaxkHOCTH 65 %. Ilpum cmio-
COBaHUU MCMOJIb30BAIM IITAMMBbI OAKTEpHUid, BXOASIIUE B COCTAB KOMMEPYECKUX
3akBacok ounorpod u ouorpod-111 (OO0 «buorpod™», r. Cankr-IleTepOypr),
a takke npenapat AIV 3 Plus («<KKEMIRA OYlJ», ®unnsnaus). [Ipemnapar 6uo-
tpod-111 BHOcWM B KommuectBe 0,007 mur/kr 3eneHoit mMacchl (1 1 Ha 150 1),
ALV 2000 Plus — B xoinmyecTtBe 4 MJI/KT (4 JI/T) 3e1eHON Macchl. 3eJIeHYyI0 Mac-
cy (320 r) B BaKyyMHBIX ITOJUSTWICHOBBIX ITaKeTax ITOMEIIAIM B TEPMOCTATHYIO
KOMHaty npu temieparype 261 °C. O6pasLbl 11 aHaIM3a MUKOTOKCUHOB OT-
Oupany J0 CHJIOCOBaHMS, a TakKe Ha 3-u, 7-¢, 14-e u 30-e¢ cyT XpaHeHMUs.

KonuuecTBO MUKOTOKCUHOB (apaTOKCMHOB, oxpaTokcuHa A, T-2 Tok-
CHUHa, 3eapajJieHOHa, Ne30KCMHMBaJeHOJa) B oOpasliaX MCXOTHOIO KOPMOBOIO
PacTUTESILHOTO CBIPbsI OMPEIEISIN ¢ MIPUMEHEHNEM UMMYHOMEPMEHTHOTO aHa-
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mza (UDA) (4), ucnionssys tect-cuctemy AgraQuant™ («Romer Labs, Inc.»,
ABCTpHUSI) COTJIACHO PEKOMEHTAIMSIM IIPOU3BOANTENS. MUKOTOKCHHEBI, 3a WC-
KJTIOYeHNEM [Ie30KCMHMBAJICHOJIA, 3KCTparupoBaiy u3 1pob 70 % meraHOJIoOM,
JNe30KCUHUBAJEHON — AUCTUWIIUPOBAHHON Bomoii. CTaHaapTaMu CIIY>KWUJIN pac-
TBOPBI TISITU aHATU3UPYEMbIX MUKOTOKCUHOB M3BECTHOIN KOHILIEHTpaluu. B ka-
YeCcTBe OCTAHOBOYHOTO pacTBOpa MpHM aHaM3e Ha Halnuuue 3eapajeHoHa u T-2
ToKcUHa ciyxuia 10 % constHag KuciaoTra, ahaTOKCHMHA, OXpaTOKCUHA A W Jie-
3okcuHuBajieHoHa — 10 % docdopHas kucnora. OnTuyeckyio mwioTHOCTh (OD)
uaMepsin npu A = 450 HM Ha MuKpocTpunoBoM ¢otomerpe Stat Fax 303+
(«Awareness Technology, Inc.», CIIIA), comocTaBisisi moKa3aTelu s odpasna
n mua cradgaproB. ITockonabky B Poccum B Hactostiiee BpeMst ITJIK mMmkoTox-
CUHOB JJIs1 CUJIOCa HE YCTAaHOBJECHBI, IJIs1 CpaBHEHUST UCIIOJb30BAIM MPEACIbHO-
JOITyCTUMbIE KOHIEHTPALMM MUKOTOKCUHOB IJisI (pypaskHOTO 3epHa OBca, IIlie-
HULBI U SYMEHS KaK 3JIaKOBBIX KYJIbTYpP, IO TAKCOHOMMWYECKOW MPUHAIJIEKHO-
CTU OJM3KUX K MHOTOJIETHUM TpaBaM, K KOTOPBIM OTHOCHUTCS €Xa cOOpHasi, Uc-
XOId M3 3HAUYeHWIi, NMpUBENeHHLIX B ENWMHBIX BeTepUHApPHBLIX (BEeTepUHAPHO-
CAaHUTAPHBIX) TPEOOBAHUSIX, TIPEIBABISIEMBIX K TOBapaM, MOIJICXKAIINM BeTepH-
HapHOMY KOHTpOJIO (Haazopy) (yTBepxkiaeHbl PeimeHuem Komuccun tamoxeH-
Horo coto3a EBpA3DC ot 18 utoHs 2010 roma Ne 137): nia apaaToKCUHOB —
0,004 mr/kr, oxparokcuHa A — 0,005 mr/xr, T-2 tokcuna — 0,06 Mr/KT, 3ea-
panenoHa — 0,1 Mr/kr, age3okcuHuBaneHonaa — 1,0 mr/kr (5).

MaTeMaTU4ecKyl0 U CTaTUCTUUYECKYIO 0OpabOTKY pe3yabTaTOB MPOBOAM-
JIA CTAaHAAPTHBIMU METOAAMMU IUCIIEPCMOHHOTO aHanu3a (6) ¢ MCITOIb30BaHUEM
nporpaMmHoro obecneuenust Microsoft Excel 2010.

Pezyavmamur. buotpod — 3akBacka, KoTopasi MpeacTaBisieT coboil pas-
MHOXEHHYIO UMCTYIO KYJIbTYpY MOJIE3HBIX OakTepuil, MACHTUMULIMPOBAHHBIX C
TTOMOIIBIO aHaJIM3a TIEPBUYHOM MOCIeN0BAaTeIFHOCTY (PparMeHTa 16S-pubocoM-
Hoit PHK kaxk Lactobacillus plantarum (7). buonpenapaT npenHa3HaueH st
KOHCEPBUPOBAHUS Pa3IUYHBIX KYJIbTYP, B TOM UMCJIE TOABSIJICHHBIX PACTEHUI C
HU3KOI BiaxHocThlo. IIpuMeHeHME 3TOil 3aKBacKu oOOecneyrBaeT OBICTpoOe
MOJKHCIEHUE KOHCEPBUPYEMOI PACTUTEILHOM MAacChl 3a CYET HAKOIJICHUS MO-
JIOYHON KUCJIOTHI M TIOHABJICHHME HEXeIaTeIbHBIX MHKPOOMOIOTHYECKUX IIPO-
neccoB (8). buorpod-111 — 3akBacka Ha OCHOBE Pa3MHOXEHHOU YMCTON KYJb-
Typbl OakTepuii, UACHTU(ULUPOBAHHBIX IO TMEPBUYHON TMOCIEAOBATEIbHOCTU
dparmenTa pl6S PHK kak Bacillus subtilis. buonpenapaT peKOMeHIOBaH s
KOHCEPBUPOBAHUS JIIOOBIX KYJIbTYP, B TOM UMCJIE TPYAHOCUIOCYeMbIX (0000BO-
3J1aKOBbIE CMECH, KO3JSITHUK BOCTOUHBIN, KJIeBep, JwolepHa u Ap.). Ilpu npu-
MEHEHUM 3aKBackKu 0moTpod-111 3a cueT BHICOKOII aHTarOHUCTUYECKOM aKTUB-
HOCTU OakTepuili B KOHCEPBUPYEMOI Macce MHTUOMPYETCS Pa3BUTHE THUJIOCT-
HO# MUKPOGIIOPHI, TNIECHEBLIX TPUOOB — TMPOAYIIEHTOB MHUKOTOKCHUHOB, IPOXK-
Kel, 4To obecreunBaeT ObICTpOe KOHCEPBUPOBaHWE U co3peBaHue cuioca (9). B
coctaB xumpudeckoro koHcepBaHnta AIV 2000 Plus BxoguT cMmech OpraHMYeCKHX
KUCIIOT (MypaBbUHO, MPOIMMOHOBOM, OEH30IHOI1).

B KOpMOBOM pacTUTENBHOM CHIpbe, MpeaHAa3HAYeHHOM IS 3aKJIagKU Ha
XpaHeHue, Obl obOHapyxeHbl adaaTtokcuHbl (0,005310,00025 mr/kr), 3eapae-
HoH (0,0115£0,00048 mr/xr) m me3okcuHuBaneHon (1,3+£0,0062 mr/kr) (Tabm.).
IIpu sTOM KOMMYEeCTBO ahIaTOKCHMHOB M IE30KCUHUBAICHOJIA TIPEBHIIIANIO 3HA-
YeHUST MpeaebHO-I0IMyCTUMON KOHIUEHTPALIMU JJIsI KOPMOB PACTUTEILHOTO IPO-
WCXOXACHMS, TIPUHAThIE HaMu 3a pedepeHTHBIe, B 1,3 pasa. CiemoBaTeabHO,
3arpsI3HEHUE MUKOTOKCHMHAMM KOPMOBBIX KYJIBTYpP IPOUCXOAUT €lle B MEPUOI
pocTa pacTeHUil B pe3yjbTaTe pa3BUTUs (hUTOMATOreHHbIX rpuboB. [Ipu s3TOM
cojepxxaHue oxpaTokcuHa A u T-2 TOKCMHa ObUIO HUXE Tpejesa T0CTOBEPHO-
ro onpeneieHus MetonoM MMDA.
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ConepxaHue MHKOTOKCHHOB (MI/KI CYXOTO BEIIECTBAa) B CHJIOCE M3 €XKH COOPHOi
Dactylis glomerata L. npu npuMeHeHHn OuonpenapaToB W KoHcepsanra (M=m, na6o-
PaTOPHBII OIIBIT)

Bpewms cu- Buonpenapar XUMUYECKUI
Kontponn —
JIOCOBaHMSI, (K), mr/xr Ha OCHOBE JIAKTOOAKTepHii| Ha OCHOBE OalvJyuI KOHCEPBAaHT
cyT ’ MI/KT [k K, % MI/KT [k K, % MI/KT k K, %
Adbnatokcuub (ITIK = 0,004 mr/kr)

0 0,005340,00025  0,005310,00025 0,005310,00025 0,005310,00025

3 0,0101+0,00040  0,0088+0,00040 87,1  0,0057+0,00026 56,4 0,0110£0,00040 108,9

7 0,011310,00047  0,008610,00042 76,1  0,0092+0,00043 81,4 0,0152%0,00065 134,5
14 0,0213£0,00800  0,0184+0,00070 86,4 0,0198+0,00080 93,0 0,0270+0,00094 126,8
30 0,0209£0,00100  0,017210,00060 82,3 0,0190+0,00047 90,9 0,0144+0,00071 68,9

Oxpatokcun A (ITOAK = 0,005 mr/xr)

0 < 1m.m.0. < 1.1.0. < 1.m.0. < 1m.n.0.

3 0,0068+0,00023  0,005340,00020 77,9  0,0060+£0,00025 88,2  0,0089%0,00040 130,8

7 < I.nI.0. < 1.n1.0. 0,000340,00001 0,0009+0,00003
14 0,0127£0,00059  0,0059+0,00023 46,5 0,0031£0,00015 24,4 0,0739%£0,00310 581,9
30 0,0295+0,00140  0,0232+0,00090 78,6  0,0192+0,00058 65,1  0,2720+0,01200 922,0

T-2 tokcun (IIAK = 0,06 mr/kr)

0 < 1.m.0. < 1.1.0. < 1m.m.0. < 1.m.0.

3 0,093740,02300  0,093040,00410 99,3  0,1025+0,00370 109,4 0,1089£0,00410 116,2

7 0,0391£0,01600  0,0396+0,00170  101,3  0,0140+0,00048 35,8 0,0336+0,00160 85,9
14 0,1221£0,00370  0,1118x0,00520 91,6  0,0965+0,00220 79,0 0,0834+0,00420 68,3
30 0,1116£0,00510  0,0892+0,00320 79,9  0,0750+0,00350 67,2 0,1191£0,00480 106,7

3eapanednon (IMAK = 0,1 mr/kr)

0 0,0115+0,00048  0,011540,00048 0,011510,00048 0,011540,00048

3 0,021340,00100  0,0144+0,00036 67,6  0,0168+0,00065 78,9 0,0142%0,00061 66,7

7 0,0475+0,00170  0,0893+0,00410 188,0  0,0909+0,00380 191,4 0,1167£0,00350 245,7
14 0,151440,00360  0,1407+0,00670 92,9  0,1345+0,00630 88,8 0,0977£0,00320 64,5
30 0,12901+0,00610  0,106210,00051 82,3 0,1156+0,00460 89,6 0,0790+0,00290 61,2

Hdesokcunusanenon (IIIK = 1,0 mr/kr)

0 1,3000£0,00620  1,3000%0,00620 1,3000£0,00620 1,3000£0,00620

3 0,6800+0,02800  0,420010,01800 61,8 0,6900+0,03450 101,5 0,8100£0,02400 119,1

7 5,1200£0,22000  4,6600%0,20000 91,0  3,8100+0,12000 74,4  4,1200%0,19000 80,5
14 1,4000£0,04100  3,1900+0,12000  227,9  0,9900+0,03900 70,7  4,1700£0,20000 297,9
30 1,29004+0,05200  1,280040,03500 99,2 0,5700£0,02600 44,2  1,5000%0,06500 116,3

NMpumevyanwue. < M.4.0. — HIKe Tpeaena JOCToBepHoro orpexneneHuss Mmeronom MDA, Xumuueckuit KoH-
cepsanT AIV 3 Plus («<KEMIRA OYlJ», ®unnsauams).

Ilpu ucciaenoBaHuU cuUiioca U3 €XU COOPHOI MEpPBOro ykoca Ha 3-u,
7-e, 14-e u 30-e cyT xpaHeHUsI ObUIO OOHAPYXKEHO 3HAYMTEbHOE HAaKOIUIEHUE
aatokcuHOB, oxpaTokcuHa A, T-2 ToKCUHA, 3eapajJeHOHa U Je30KCUHMBajeE-
Housa (cM. Tab.).

A b
0,164 61
o 0,144
[* El 1 5.
E 0,124 A= — Ay .
S 0,101
0,081 31
% J
£ 006 N
g 0,041 3 —
© 0,024 = 1
0- T 0 T T T T T
30-¢ 0 3-n 7-e 14-¢ 30-¢
Bpewms, cyt

JlunamMuka HakomieHusi 3eapajienona (1), T-2 Tokcuna (2), oxpatokcuna A (3), aduaTtokcuHoB (4)
(A) u nesokcunusaiienona (b) B npouecce cuiocoBanus exu coopuoit Dactylis glomerata L. 6e3 noda-
BOK OHONpPENapaToB ¥ XMMHYECKOT0 KOHCEpPBaHTA (JIAOOPATOPHBIM OIBIT).

IIpeacraBneHHble Tpacduku (puc., A) HamISIAHO WJUTIOCTPUPYIOT, UYTO B
Mpoliecce CWJIOCOBaHUS €XU COOPHOM HabI0ManoCch PE3KOe BO3PACTaHUE CO-
JIepXkaHus 3eapajieHoHa W T-2 TOKCHMHA, HE3HAYUTEJIbHOE YBEJIMYEHME MOoKa3a-
Tessl 1o adaTOKCUHAM M OXpaTOKCHMHY A (10 CpaBHEHHWIO C MCXOMHBIM pacTH-
TENbHBIM ChIpbeM). [Ipu 3TOM KOJIMYECTBO YKa3aHHBIX MMKOTOKCHUHOB (Kpome
OXpaTOKCHHA A) YMEHBIIIAJOCh BO BTOPO# MOJOBHMHE cpoka xpaHeHus. Coaep-
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>KaHWe Ie30KCUHMBAJIEHOJa Ha 3-U CYT pe3Ko Bo3pacTtajio (cM. puc., b), a Ha
7-€ CyT CTpEMUTENBHO Iamao.

OTMeTHM, YTO TIpOAyLeHTaMM 3eapajicHoHa, T-2-TOKCMHA U Ie30KCH-
HUBAJICHOJA ClIyXaT rpuObl poaa Fusarium, KOTOpble HAUMHAIOT BbIpadaThIBATh
MUKOTOKCUHBI B TeU€HME BereTallMd pacTeHUil, 1 oOpa3oBaHUME MUKOTOKCHU-
HOB MOXeT IMPOI0JIKaThcsl B Nepuoa xpaHeHus1 KopMoB (10). M3BecTHO, uTO B
pe3yJbTaTe pe3Koro M3MEHEHUs YCIOBMUI OKpyXalollleil cpeabl (TemIieparypa,
BJIAXKHOCTb, BO3IECWCTBHME XWMMUYECKMX BEIIECTB) IPOAYKIIMS MHKOTOKCHHOB
ycunuBaetcs (11-15). B HalieM skcnepuMeHTe BO3JAEUCTBUE YCIOBUN OKpY-
Xalle cpeabl B TIPOIECCE CHIIOCOBAHUS MOTJIO, BO3MOXKHO, ITOCTYXKHUTH
CTPECCOBBIM (PAKTOPOM, CIPOBOLIMPOBABIIMM aKTWUBHBIN CHHTE3 3eapajeHOHa
u T-2 TOKCMHAa MMKPOCKOMMWYECKUMM I'pubaMM BIUIOTh A0 14-X CyT XpaHEeHUS
cuioca. Ilocne 14-x cyT, BepoOsITHO, MPOM30LLIA OCTAHOBKA PA3BUTUSI U TH-
0esib IpuOOB C TOCAEAYIOIUM MUKPOOUOJOTMYECKUM Pa3loXeHNeM TOKCHY-
HBIX MPOAYKTOB MX MeTabonu3dma. I'puObl — MPOAYLEHTHI 1€30KCMHMBAJEHO-
Jla, BEpOSATHO, B CUJIOCE MPaKTUYeCK He pa3BuBarorcs. Ilocie 3-x cyT xpaHe-
HUS JE30KCMHUBAJICHOJ, CKOpee BCEro, MomBeprajcs ASCTPYKLUUU TOA BO3-
IeCTBEM MHKPOOPTAaHU3MOB.

IIponynenTtamu adiaTOKCMHA M OXpaTOKCHMHA A CIIyXaT I'puOBI POIOB
Aspergillus v Penicillium, nist pa3BUTUSI KOTOPBIX YCJIOBUSI CUJIOCOBaHMSI Oaro-
npusitHbl (10). BenenctBue aToro ykazaHHble MUKPOOPTAaHU3MbI HE UCTIBIThIBA-
JI1 HEOOXOAMMOCTM B MHUIIMALIMM MEXaHW3MOB 3alllUThl (IPOAYLMPOBaHME 3HA-
YUTEJIbHOTO KOJIMYECTBA MUKOTOKCHMHOB), TTIOTOMY CKOPOCTb HaKOIUIeHUs ada-
TOKCHHA M OXPAaTOKCHMHA A B TEUEHME HAIIIero SKCIepMMeHTa Obllla HEBEJIMKA.

Benuunna, cootBercTBytomias IIJIK u npuHsitas HaMu 3a pedepeHT-
Hyl0, o adaTOKCHMHAM OKa3ajach IpeBbilieHa B 1,4-6,8 pasa, 1Mo oxpaTok-
cuny A — B 1,2-54,4 paza, T-2 TokcuHy — B 1,4-1,8 pasza, 3eapajilecHOHy — B
1,2-1,5 pa3za, nezokcuHuBaneHony — B 1,3-5,1 paza (cM. Tab:1.). B cBsizu ¢ aTum
KOHCEpBUPYIOLLME Mpenaparbl, UCMOJAb3yeMble ISl CUIOCOBAHMS, JAOJKHBI HE
TOJIbKO OOecleynBaTh MOJyYeHHe KayeCTBEHHOIo KopMa, cOaJlaHCHPOBAHHOIO
M0 CoAepXKaHUIO Oejika, Y9HEPreTUYECKON MUTATeIbHOCTU, OMOJIOrMYeCKOM 1IeH-
HOCTH, HO M 00JamaTh MOIIHON aHTU(MYHTAJIbHON aKTUBHOCTBHIO, CHEpPKUBAsI
HaKOIUIEHNE MUKOTOKCUHOB, MPOXYLIMPYEMBIX TpubaMu. M3BeCTHO, YTO MOTEH-
IIUATBHOM CITOCOOHOCTBIO K TTOHABICHMIO Pa3BUTUS MUKPOCKOIMYECKUX TPU-
00B, a TaKKe K ACCTPYKIIMU TOKCUYHBIX TIPOAYKTOB MX MeTaboIM3Ma 00IagaioT
HEKOTOpBIE MTaMMBI MOJIOYHOKHCITBIX OakTepuii 1 6anmi (16).

JeicTBUTEIbHO, MPUMEHEHUE OMOJIOTMYECKUX 3aKBACOK Ha OCHOBE MO-
JIOUHOKMCIBIX Oaktepuit (6uorpod) m Oaumnan (ouorpod-111) moszBonuio
YMEHBIIUTh coiepXkaHue adIaTOKCUMHOB COOTBETCTBEHHO Ha 12,9-23.9 mu 7,0-
43,6 % B TeueHME BCEro Iepuoja CUIOCOBAHMS 110 CPAaBHEHUIO ¢ KOHTpoJieM. B
KOHIIE CpPOKa XpaHEHMS CHJIOCA KOJIMYEeCTBO adIaTOKCMHOB B BapHMaHTaxX C
NpPUMEHEHUEM 3TUX 3aKBAaCOK OBUIO COOTBETCTBEHHO Ha 17,7 m 9,1 % HuXe 110
CPaBHEHMIO C KOHTPOJIbHBIM BapMaHTOM. B BapuaHTe ¢ MpUMEHEHUEM XMMUYE-
CKOro KOHCepBaHTa Ha 3-M, 7-¢ U 14-e cyT XpaHEHMSI KOJMYECTBO adaaTOKCU-
HOB ObI10 Ha 8,9, 34,5 u 26,8 % BbIllle KOHTPOJBHOTO, a Ha 30-€ CyT XpaHEHUS
OHO CHU3WIOCHh Ha 31,1 % MO CpaBHEHUIO C KOHTPOJIEM.

Hcronb3oBaHne 3aKBACOK Ha OCHOBE MOJIOYHOKHMCIIBIX OakTepwit M Oa-
VLT TIPUBOIMIIO K 3HAYNTETLHOMY CHUKCHMIO COIEPXKAHUS OXpaTOKCHHA A Ha
MPOTSDKEHUM BCEro Mepuoia CUIOCOBAHMSI MO CPaBHEHMIO ¢ KOHTpojeM. Mc-
KJIIOYEHME COCTaBJISIIOT 7-€ CYT, KOrma 3TOT TOKCUMH ObLT OOHapy>XeH B BapuaHTe
¢ mpuMeHeHMeM OwuornpenapaTta ouorpod-111 (0,0003+£0,000007 Mr/kr), Torama
KakK B KOHTpOJIE colepKaHWe OXpaTOKCUMHA A ObUIO HUXE Mpeaena JOCTOBEpHO-
ro onpeaeneHust Mmetonom MMA. B KOHIIe cpoKa XpaHEHUSI CUJIOCa KOJIUYECTBO
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OXpaTOKCHMHA A B BapHaHTax C IIpMMEHEHMEM 3aKBacoK OuoTpod u O0umorpod-
111 okasanock coorBeTcTBEHHO Ha 21,4 u 34,9 % Huke, yeM B KoHTpose. [Ipu
WCIIOJIb30BAaHNM XUMHWUYECKOTO KOHCEpBaHTa Ha TIPOTSLKEHWM BCETO Ieproa
CUJIOCOBAHUSI COAepXaHWe OXpaTOKCMHA A ObUIO 3HAUYUTEJbHO BbIIIE KOH-
TPOJBLHOTO. B KOHIIE OIbITa KOJIMYECTBO OXpaToKcrHa A Ha 822 % TpeBBICHIO
COOTBETCTBYIOLLMI MOKa3aTeb B KOHTPOJIE.

I[IpumeneHnne 3akBacku O6moTpod-111 (Ha ocHOBe GauUWLI) U XUMUYeE-
CKOTO KOHCEpBaHTa Ha 3-U CYT XpaHEHUSI NMPUBOAMIO K HEKOTOPOMY YBeIMde-
HUIO coaepXaHus T-2 TOKCMHA OTHOCUTENbHO KOHTposisi. HaumHas ¢ 7-x cyr
BIUIOTH JO KOHIIA CPOKA XpaHEHWS, TIPOUCXOIMNIIO 3HAYMTEIEHOE CHIDKEHHNE KO-
JIMYecTBa Ha3BaHHOIO TOKCHMHA (3a uckiatoyeHueMm 30-X CyT B BapuaHTe C HC-
MOJb30BAaHMEM XMMMYECKOIO KOHCEpBaHTa, Korma conaepxkaHue T-2 ToKcUHa
OBITO BEINIe KOHTPOJIST Ha 6,7 %). [1pn ucroas3oBaHUM TipenapaTa 6notpod Ha
OCHOBE MOJIOUYHOKUCJIBIX OaKTepHUii C cepelrHbl CPOKa M BILIOTh 10 OKOHYAHUS
OITbITa 3TOT MOKAa3aTeb YMEHbILAJICS.

B npucyrctBuM 3akBacok 6muotrpod, ouorpod-111 1 XMMHUYECKOTO KOH-
cepBaHTa Ha MPOTSKEHUM BCEro CHIIOCOBAHUS TakKXKe 3HAYUTEIbHO CHIKAIOCH
KOJIMYeCTBO 3eapajieHoHa. MckilloueHre coCTaBUIn 7-€ CyT, KOrJaa cojepxkaHue
3TOro TOKCHHA BO BCEX OMBITHBIX BapMaHTaxX ObLIO BbIIIE, YEM B KOHTPOJIE.

3aKkBacKuM Ha OCHOBE OallWJJI CHUXAIU CONEpXaHWE Ae30KCUHWBAJIE-
HoJjia Ha 25,6-55,8 % c 7-x no 30-e cyT xpaHeHus1 cuioca. KMcnonb3oBaHue 3a-
KBAaCKM Ha OCHOBE MOJIOUHOKMCJIBIX OaKTE€pUii MPUBOAMIO K YMEHBIIEHUIO KO-
JINYecTBa Ie30KCUHMUBaJeHoNa Ha 3-u 1 7-e cyT. B KOHIIe cpoKa XpaHEHMs CO-
IepXXaHue Ie30KCHMHUBAJICHOJIA B BapMaHTe C TIpUMEeHEHHeM OMoTpoda IpakT-
YeCKM HE OTINYAIOCh OT KOHTPOJA. B TO Xe BpeMs mpu IMpUMeHEHUN XUMIUE-
CKOro KOHCepBaHTa KOJIMYECTBO Ae30KCHMHUBajJeHoJa Ha 3-u, 14-e u 30-e cyr
3HaunTeabHO (Ha 16,3-197,9 %) BO3pacraio.

M3BecTHO, YTO TOKCHYHBIE METa0OJMTHl 'PUOOB B KOPMax NEHCTBYIOT
KaK CHHEPTHCTBI, IOIOJHIS M YCWIMBas TOKcWIecKre 3(P@EKTHl Ipyr apyra
(17-20). ITockonabKy B MCCAEeAOBAHHOM HaMM CHJIOCE U3 €XM COOpPHOIl MUKO-
TOKCUHBI TIPUCYTCTBOBAJIM B COYETAHWM, TO IJISI YTOYHEHMS M CpPAaBHCHMS Xa-
pakTepa BO3IEMCTBUS M3YUYEHHBIX IpenapaToB Mbl YCJIOBHO OMNPEAETWIM TOK-
CHYHOCTh CHJIOCA KaK CYMMY TIPEBBIIICHUI 110 aIaTOKCMHAM, OXPaTOKCHHY A,
T-2 TokcHMHY, 3eapajJeHOHY M AEe30KCMHUBAJIEHOJNY OTHOCUTEJIbHO 3HAYEHMM,
MPUHSTBIX B 5TOH paboTe B KayecTBe pehepeHTHBIX.

B TeueHume Bcero cmiiocoBaHUS TakKas CyMMapHasi TOKCUYHOCTH 00-
pa3loB B BapMaHTax C MCIIOJb30BaHMEM OuomperiapaToB 0uoTpod (Ha OCHOBE
JlakTobakTepuil) u 6uorpod-111 (Ha ocHoBe GalwLl) ObUla HUXE, YeM B KOH-
Tpose. HaumeHblly10o cCyMMapHyl0 TOKCUYHOCTb CHJIOCA OTMEYaJiu B BapuaHTe C
3akBackoii onorpod-111. ITpn 3TOM COOTBETCTBYIOLIMII MOKa3aTeab B CiIydae
XMMMWYECKOTO KOHCEpBaHTa OKa3ajcs HauOOJbIIMM, 3HAYUTEJIbHO MPEBBLICUB
BO BTOpOW IOJOBUMHE IMEepUOJa XpaHEHUs] KOHTPOJIbHbIe 3HaueHus. Kak or-
MeyJajoCh BblIllie, B pe3yJibTaTe Pe3KOTro M3MEHEHMsS YCJIOBMI OKpyXalolleit
cpenbl (TeMImepaTypbl, BIAXHOCTU, BO3MEHUCTBUS XMMUUYECKUX BEIIECTB) IPO-
IYKIMST MUKOTOKCMHOB Yy MUKPOCKOIIMYECKHUX IrpuOOB ycuiusaercs (21, 22). B
CBSI3W C BTMM B HallleM 3KCIIEpMMEHTE BO3ACHCTBHE XMMUYECKOTO KOHCEp-
BaHTa MOTJIO MOCITYXXUTH CTPECCOBBIM (DaKTOPOM, CIIPOBOLIMPOBABIINM aKTWUB-
HbI CMHTE€3 MUKOTOKCUHOB.

Takum o6pazoM, BrepBble B Poccum M3ydyeHa DMHAMUKa HAKOTIUICHUS
MMKOTOKCMHOB B CMJIOCE Ha pa3HbIX 3Tamax xpaHeHus. Hamu mokaszaHo, 4TO
ele B TeYeHUe BereTallud pPacTeHWil IMOJeBble M30JSThl IPUOOB HAYMHAIOT BbI-
pabaTeIBaTh MUKOTOKCHUHBI, M 3TOT IPOIECC aKTUBHO IPOAOIKACTCS B TEPHUOL
XpaHeHMs1 cwoca. [IpuMeHeHMe 3aKBacOK Ha OCHOBE MOJIOYHOKHCIIBIX OaKTe-
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puit Lactobacillus plantarum (6uotpod) u Oamwin Bacillus subtilis (6uoTpod-
111) mo3BOMMIIO cAepKaTh HAKOIJIEHNE MUKOTOKCHHOB IT0 CPaBHEHUIO C KOH-
TposaeM (6e3 nobaBok). HanbonbiiuM sapdekTom obnanaia 3akBacka Ha OCHOBE
Bacillus subtilis (ouotpod-111). Mcnonb3oBaHue XMMMUYECKOTO KOHCEpBaHTa Mpu-
BOAWJIO K YACTUUHOMY CHUXKEHHUIO COJIEp>KaHUSI HEKOTOPbIX MUKOTOKCUHOB IO
CPaBHEHUIO C KOHTPOJIEM, OJHAKO CyMMapHas TOKCMYHOCThb CUJIOCa ObLia BbI-
COKOM M BO BTOPOI1 MOJIOBMHE CPOKa XPaHEHUSI OKazallaCh 3HAYUTEJBLHO BBIIIE
KOHTPOJIBHBIX MoKa3zareneil. M3BecTHO, UTO B pe3yiabTaTe Pe3KOro M3MEHEHMS
YCIIOBUI OKpYKaIOIIeil cpebl NPOAYKINS MUKOTOKCUHOB Y MUKPOCKOITMYECKUX
rprbOB ycuiamBaeTcs. B HallleM 3KCIiepMMEHTE BO3IEMCTBHE XMMUYECKOTO KOH-
cepBaHTa MOIJIO ITTOCITYKWUTh CTPECCOBBIM (DaKTOPOM, CIIPOBOILIMPOBABIINM aK-
TUBHBI CUHTE3 MUKOTOKCHUHOB. CliefoBaTe/IbHO, OYeHb aKTyaJbHBIM IpeACTaB-
JIsieTcsl co3JaHue Ouolpernapara Ha OCHOBe OallM/Ul, HEOOXOAWMOro IJIsl YHUY-
TOXEHUSI MUKPOCKOIMMYECKUX TPUOOB U Pa3ioKEeHUsT MUKOTOKCUHOB B CHUJIOCE,
MOCKOJIbKY TIPUMEHEHHE XMMUUYECKUX KOHCEpPBAHTOB He OOecIieurBaeT pelle-
HUS 3TOM MPOOIEMBI.
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Abstract

The presence of mycotoxins in the feeds is a big problem in the world. Result of improper
silaging is the occurrence of mycotoxins, the metabolic products of molds. Today there is too little
information on the accumulation of mycotoxins in silage during ensiling, and there is no answer to
the question how to resolve this problem. This article includes results of mycotoxins' analysis (afla-
toxins, ochratoxin A, T-2 toxin, zearalenone, deoxynivalenol) in the original forage plant material of
cocksfoot Dactylis glomerata L. and in the silage at various stages of experimental ensilaging. Also the
influence of biological preparations Biotrof and Biotrof-111 (Biotrof+ Ltd, Russia) and chemical
preparations AIV 3 Plus and AIV 2000 Plus (KEMIRA OY]J, Finland) for the preservation of silage
on reducing the amount of toxic fungal metabolites was investigated. Analysis of the amount of my-
cotoxins in the samples was performed by the enzyme immunoassay method using ELISA test kit
AgraQuant™ (Romer Labs, Inc., Austria). Analysis of the accumulation of mycotoxins in feed plant
material and silage showed that mycotoxins already occurred in forage plants as a result of fungal at-
tacks during the growing season and later in the silages if conditions were suitable for mold growth.
The biological preparations for ensiling effectively decrease the accumulation of mycotoxins in the si-
lage compared to the variant without supplementation. At the end of silage storage the amount of
aflatoxins in the variants with Biotrof and Biotrof-111 was lower by 17.7 and 9.1 %, respectively,
compared to the control, with a decrease in the value of ochratoxin A by 21.4 and 34.9 %, T-2 toxin
by 20.1 and 32.8 %, zearalenone by 17.7 and 10.4 %, and deoxynivalenol by 0.8 and 55.8 %, respec-
tively. So far as in Russia no maximum permissible concentrations are specified for mycotoxins in si-
lage, the values for feed grain of oats, wheat and barley taxonomically close to perennial cocksfoot
grass were used for comparison (corn, one more cereal crop, is not a traditional forage plant in the
North West region of Russia). The greatest deterrent effect on accumulation of mycotoxins had the
preparation based on Bacillus subtilis. Chemical preparation decreased the accumulation of some my-
cotoxins in the storage silage. However, the silage' total toxicity in presence of the chemical prepara-
tion was quite high relatively the maximum permissible concentrations used in this study as the refer-
ence values. It significantly surpassed control in the second half of storage. As it is well known, due
to changes in environmental conditions the production of mycotoxins by molds increases. In this re-
gard, in our experiment, the influence of chemical preparation has become a stress factor that caused
the active synthesis of mycotoxins by molds.

Keywords: mycotoxins, forage plants, silage, maximum limit of mycotoxins content, the
biological preparation for ensiling, the chemical preparation for ensiling.
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