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CPABHUTEJIbHAS XAPAKTEPUCTUKA KOMIVIEKCA

TPUXOTELLEHOBBIX MUKOTOKCHHOB ILITAMMOB

FUSARIUM POAE (PECK) WOLLENW., PA3HbIX
TPOPHYECKHUX I'PYIII

Heavrwo wccaedosanun Bol10 CPASRUMEIBHOS U3 YHEeHKe CROCOBHOCHL K CUH-
Mesy MoKcuHos mpuxomelenosol npupodel y 15 wmamsos Fusarium poae
paztunaby mpoduiieckuy epynn: J nowgennoix, § gumonamozennss o 5
ardogumanx wmasrsos. Memodw. B pafome ucnonpaoaais conasdapmunie
Memode aotdedenua o wdenmuduiayin MUKOMOKCUHOE, MOAKOCA0MHAAR
xpomamozpadui. Peayasmamot, T-2 moxcun suiasien y 4 nowsensoix, J
humonamozensny u 2 sudogumeex wmansos F. poae. Yomawosaewo,
WO & HEADM €20 COJEPHAHUE MAKCUMAALHO [ NOYSEHADY UIMaMMos i do-
cruzaem [88,8+32.2 mke/ 4, nuxce — y HUMONQMOSERRBIE U eWe Huwe — if
andodumunx wmassos, Codepweanue HT-2 morcuna w T-2 mempaoaa
SOIULE Y NOYEERHBLE, 4eM If DUMOeNnamo2eHnsy 1t 3HJoDUMABY WMAMMOE, 4
T-2 mpuota — suiue § PUMonamosedos, wem i nousersols wmarmos, T-2
Mmpuos seiRsAeH Autib § odnoeo us shdodumabix wimarmsos, Heocoaamnuoa
npodyyupom 3 nousernoly & 2 PuMonamoseRnpy Wmasmsa, odHaKo He
curmezupyrom ssdodumene wmarmms. Boteodot. Takum obpazom, nokasano,
w0 andodume F. poae npodyuupyom 3RaiumeisHo MEHbe Mpnxomene-
HOSbIX MUKOMOKCHHOS, Hed WmamMol 3mo20 suda u3 dpyaux mpoguteckuy
ey, Ima usuosoerieckaf ocobesHocme, RO-8UduMOMY, ROIS0LREN WM
MYMPAAUCHLNECKY COCYIECMBOSAMb ¢ PACMEHI ML

Kawuweane caoaa: Fusarium poae, T-2 moxcun, HT-2 mowcun, T-2
mempaod, T-2 mpuod, HEoCOARHLOL,

Bun Fusarium poae (Peck) Wollenw. o0bituno pacnpocTpaieH B perHoHax
¢ ymepesHpM KaumartoM. On geisercs BosbynauTeneMm KOpHeBbX H cTelJe-
BLIX THHJEH pasHbiX KYyJAbTYP, 4 TAKMKE BXOAHT B KOMIJIEKC (PHTONATOrEHOB,
BHI3LIBAIOUIMX (Py3apHO3bl 3epHOBBIX |4, D, 9].

Hagectho, uro rpubul pofa Fusarium npoayuHpyoT paj GHOMOMHUYECKH
AKTHBHBIX BELIECTB, B TOM YHC/JIE H MHKOTOKCHHOB NMPEHMYLIECTBEHHO TpPH-
X0TeleHoBOH npupoawl [4, 5, 7). TpuxoTeueHOBEIE MHKOTOKCHHE — LIKPOKO
pacnpocTpaHeHHas W H3y4eHHas rpynna MetadoJHTOB TpHOCE, ¢ KOTOPOH
CBA34HO H NpofABJeHHE (HTOMATOrEHHBIX CBOHCTB sToro rpuda [9]. Hau-
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dogee XAPAKTEPHBIMH [1H F. poie ABMAKTCH HEeOCONAHHO, HHBAJAEHO,
AHALETOKCHCLHPIIEHOMA, MOHOALETUICLUMPIEHON, cUMpiedod, diysapeHon-X,
T-2, HT-2 u auerun T-2 rokcuum, d¢rysapun C, Gyrenonun, aypodysapuu
[4, 7, 9]. Buumanse uccnegosatenell ObLIO COCPEIOTOMEHD B OCHOBHOM Ha
H3YYEHHH CIIEKTPa TOKCHHOB (DHTONATOrEHHLIX BUIOB pona Fusarium, KoTo-
pele MOopakaid 3epHo, a ero ynorpefieHHe B KavyecTBe KOPMa MPHEOAMIO
K THMENbIM TOKCHKO3aM MKUBOTHBRIX M YEJIOBEKa, a TAKMe BHIOB, KOTOpLIe
COXPAHANHCH B NMOYBE KAK NOTEHLHANLHLIE HCTOYHHKH MHpEeKUHH pacTeHui
|4, 5, 9]. CpaBHuTenbHOE H3YYeHHE CMOCOOHOCTH K 00Pa30BAHHI0 TOKCHHOB
mwrammamu F. poage, BbleJeHHBIMH H3 Pa3HBIX TPoHYecKHX Ipynm, [0 Ha-
CTOSILLETO BPEMEHH He MPOBOAHAOCh. MHUKOTOKCHHBI SIBJASIOTCHA OLHHM H3
(haKTOPOB MATOreHHOCTH MHKPOCKOMHYECKHX rPUOOB, MOITOMY Ba)KHOE 3Ha-
YeHHe HMeeT OonpeneneHHe POH 3THX BEWECTE B COCYIIECTBOBAHHH PaCTeHHH
H MHEKPOCKOMHYECKHX rpHOOB.

Lenko nanHoil padoThl OLI0 CPABHHMTENRHOE H3VUEHHE CMOCODHOCTH K
o6pa3oBaHHI0 PAlld TOKCHHOB TPHXOTELEHOBOH NMPHPONL ¥ MOYBEHHLIX, (H-
TONATOTEHHHIX H IHAOGHTHEX WTaMMoB F. poae.

MHTEPHHJIH H METO/1kI

ObBeKTAMH HCCNENOBAHHA OBUIH BHIIEJEHHBIE H3 PA3HBIX MECTODOHTA-
HUH 15 wrammoe F. poge, KOTOPHIE NOJAEPKHBANTCH B KOMNEKUHH KYILTYP
MHEPOCKOITHMECKHX TPHEDE oThena dTHBHD.lTEI'THH H CHCTEMATHREH MHEPOMHLIE-
ToB MacTrTyTa MukpoGuonorun u Bupyconoruu um. JLK, 3adonorHoro HAH
Vrpaunst. [Nousennse wrammet F. poge BuuiH BRIENEHE! K3 JECHOH NOYBL
B Kuescko# ofu.: 50660, 50699 uz noussl noa aunoid, H0700, 50702 w3 no-
upkl nof Heoi, 50705 ua novssl non opeltHHKOM. QUTONATOreHHBIE LITAMMEL
Onlid u3onupoBausl Taxke B Knescko# oba.: 0674, 50673, 50675 ua sepua
nitennusl, 50697 w3 ceman sxuxauen, 0701 us credneit nuHa. FHAODHTLI
BhILEJISJIH W3 PasHblX opranoB BoJ0THLIX pacTeduil: 50685 u3 KopHell KIOKBLI,
HKutomupekaa oba., 50686 ua aucThes cabenwknka, Poeenckan oba., 0688
H3 JIHCThEB KJAIOKBLL, M uTomupckas o6n., H0689 uz creduelt cabeibHuKa,
Posenckaa o641., 50692 us kopHefl TpocTHHKa, PoBenckas oda.

[ToceBHbBIM MATEpHANOM CIYKHIa cTannapTHaoBanHan ( 1x 10" konumui,/ ma)
cycrnensus 10-nHeBHOH KyabTYPbl Kas[0TO H3 LUTaMMOB F. poae, KOTOpYio
BHOCH/MH B KoaudyecTEe 10% K ofbeMmy cpelbl KynbTHEHpOBaHHA. [pHOL BhbI-
palHBati B koabax dpaeHmeliepa oobvemom 0,75 a1, Kotopeie conepxann 0,1 a1
cTAHIApTHOH cpenkl Yaneka. Ky mbTHEMpOBaHHE OCYILIECTR/IAIN B CTAIHOHAPHBIX
YCAOBHAX MpH Temnepatype 27 = | °C B teyenne 21 cytok [1]. Bromaccy
rpHOOB © KYJIbTYPAJAbHOH #HIKOCThI) (DHABTPOBAH Yepes OyMamHbie (PHALTPH
(«CHHAA JEHTA® ) ¢ NOCJAEIVIOILMM TIPONYCKaHHEM Yepes MeMOpaHHBIE QHALTPHI
«Millipore» (lepmanns) ¢ nnametpom nop 0,4 mxm [1, 3]

KyaeTypanbible QHABTPATH TPHAKIE B TEUEHHE 1D MHH SKCTParHpoBaIH
XnopoopMOM B COOTHOUIEHHH | @ 5 An8 MOAYYEHHS TpenapaToB MHKOTOK-
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cunoB. [losyyeHHee 3KCTpakTel 00BEIHHAMH H YTIAPHEAIH MO CHHKEHHBEIM
NaBJeHHEM C HCTIO/b30BaHHeM poTopHoro uenapurens «Rotadests (Beurpus)
npu Temnepatype 45 “C. [TosyueHHBIH MACAAHHCTEIA OCANOK NPeBAPHTENBHO
OYHLIAN OT HENOJAAPHBIX JHNHAHBIX (TPEXKPAaTHAS IKCTPAKUHA H-reKCaHoM),
Genkosuix (ocamaenne 10%-HbIM pacTBOPOM YKCYCHOKHC/IOTO CBHHUA) H
MUIMEHTHLIX NpuMecell (Ha kojoHke «BAY-1» ¢ aKTUBUPOBAHHLIM YIJIEM H
noABHXKHOH hazoi — MeTtanosom) [3]. Ina ycrpaneHMa ocTaToyHOi Baaru
(PHALTPAT NPONYCKANH YePes KOMOHKY ¢ De3BOAHBIM Cyab(aToM HATPHA H
YIapHBaAW Ha poTopHoM McnapuTene. Cyxoll ocTaTok pacTBopsiu B 1 ma
ALETOHA H I'Jﬂ.ﬂ}”-IEHHHﬁ PHL‘TBD;} MHKOTOKCHHOB FIHH,ELEJ]H.'IH METOIOM XPUME—
TorpadHpoBaHus.

Ha nnactuny «Silufol» (Hexus) pasmepom 15x15 oM HavoCHAW pa3any-
Hble KOJIHYeCTBAa CTAHAapTHLIX pactBopoB T-2 tokcuna, HT-2 tokeuna, T-2
TpHoaa, T-2 Terpaoaa v Heocoaanuoaa (1,0; 2,5; 5,0 u 10,0 mkr) v pacTteop
CMECH MHKOTOKCHHOB B obObeMmax 5 W 10 wmn. Pasrodky ocyIMeCcTBISIH B
xpoMaTorpatiueckoil KaMmepe, HCMOML3YHA CHCTEMY PACTBOPHTENEH XJopo-
thopm @ metanoa (97 : 3) [3]. Tlocae paszroHkHM NJACTHHBI NPOCYILIHBAAK B
TOKE BO3LYXa W MmomMewiand Ha 30 MHH B CYIUMABHLIH WKad NpH TeMnepatype
120 “C. Buayanu3auuio naTed MHKOTOKCHHOB OCYIIECTEAANH € NOMOLLI
3%-Horo pactBopa 4-(p-HuTpobeHana)nupuauHa B auetore [10] ¢ nocaenyo-
LL[HM OTPLICKHBAHHEM KOHUEHTPHPOBAHHBIM PACTBOPOM aMMHAKa.

KonuyecTBennyw OLEHKY CONEpPKaHHA OTHe/NbHBIX MHKOTOKCHHOB IpO-
BOJWIH TYTEM CPaBHEHHS WHTEHCHEHOCTH OKPACKH TATEH OMBITHOTO H CTaH-
naprtHoro o6pasuos |3, 10, 12].

[Monyuennsle peayasTaThl GeIIH 00paboTAHB CTATHCTHYECKH (CpeIHHE
3HAYEHHH, OWHOKH CPeliHHX, CpedHHe KBaJpPaTHYHBIE OTKIOHEHHA Als n=9
npu yposre 3Haynmoctd Pz0,95), npoaHannanpoBatbl ¢ IPHMEHEHHEM MaKe-
ta STATISTICA 6.0 u Microsoit Excel. lns onpenenerus pasnuunii mexay
CpelHMMH 3HAYEHHAMH Obl1 HCIOAL30BaH KpHTepHd CrblogenTa aaa n=9Y9
1y 0—=2,262.

Pesynbratel u obcymaenne

B npespapHTe/bHBIX HCC/EN0BAHHAX NPH NOMOLLH XpoMaTorpaduyecKoro
aHaJH3a T0KAa3aHo, 4TO CNeKTp onpenenfdeMblX MHKOTOKCHHOB H3YYeHHBIX
wrammos F. poae npeacrasned T-2, HT-2 roxkcunamu, T-2 tpuonom, T-2
TETpaoaoM H HeocoasHuosoM. [IpH 3ToM ycTaHOBNEHB pa3AHYHS Kak Ha
YPOBHE OTAENbHLIX IUTAMMOB, TAK U B IIPEAeax pasHelx TPODHUYECKHX IPYIIL.

B nanbHeliuux HecAenoBaHHAX YCTAHOBAEHO, YTO B LEAOM COAEpKAHHE
0a30B0OrD T-E TOKCHHA OBLIO MakCHMaIbHLIM Y MOYMBEHHBIX WTAMMOB H 10-
crurano 188,8+32.2 mkr/n (tabn.). lltamm F. poae 50660 oGpazopsiBan
CAENOBLIE KOMHYECTRA 3TOMO ToKCHHA, a wtaMm 50700 — nocToBepHo MeHbIHE
koauuecTea 84,.9+11.4 mkr/n (3naueHns Kpurepua CTbiofeHTa COCTABHIH
tyos = 319 1 1. = 3,04, uto Obli0 Gonbwe TaOJHYHOrO 3HAYEHHA 1 .. =
2,262). Conepxxanue HT-2 tTokcHHa y LWITAMMOB M3 [10YBBI BAPLHPOBANIO OT
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28,3+3,9 no 186,6:-22,1 mxr/n. Makcumaasnoe cogepsanne HT-2 Tokchua
y wramMma H0660 noctopepHo OTJHHANOCH OT TaKOBBIX wWTammos H0699,
20700, 50702, 50705 sroi rpynnst (1, = 6,27, 5,8, 7,05 u 4,76 cootser-
creenno). T-2 Tpros oBHapyxKeH y TPex WTaMMOB, ero colepKaHHe y WTaM-
ma 50699 (24,8+6,2 mkr/n) 6bi10 nocToBepHo Bhiwe, yeM y 50700 u 50705
(tyq = 3.09; 2,84).

MaxkcumanbHoe cogepxanne T-2 TeTpaona OTMeyeHO Yy MOYBEHHOTO
wramma 50660 — 204 5+14,9 mkr/n, 4TO NOCTOBEPHO BLILLE, YEM Y LITAMMOB
50699, 50700, 50702, 50705 (t,, = 2.47; 2,52; 10,57 u 11,98), y wrammos
50699 u 50700 — & 1,4—1,6 pasa nuxe (1, = 5,6: 6,37, 397 n 449) n s
6.9 u 10,5 pas nuwe y wrammos 50702 u 50705 cooTBeTCTBEHHO.

Hannyue HeocoMsHHOAE YCTAHOBIEHO ¥ TPEX H3 NATH NOYBEHHBIX WITAM-
MOB. Pa3iuuusa B ero coflep:aHHH My WTaMMaMy ObLI0 He J0CTOBE PHBIM.

T-2 TokCcHH BHISIBJIEH ¥ TPeX H3 MATH H3YYEHHBIX (HTOMATOTEHHBIX
wraMmoB F. poge, ero coflep:KaHHe 3HAYHTENLHO HHXKe, YeM Y LITAMMOB,
BhiIeJIeHHBIX M3 noukkl (Tabn.). Cogepaxanue HT-2 ToxcHHAa 3HAYHTENBHO
Hoabiwe y wramma 50674 (142,7+13.4 mkr/n), uem y wrammos 50673 #
B0675, HecMOTPA Ha TO, YTO BCE OHM BbUIEJEHbl H3 3epHa MLeHHUb (t .
= 9,52 u 9,27). Ono Tarxxe peiue, uem y wrammoe 50697 u 50701, puine-
NEHHBIX M3 CeMAH 3XHHALeH H cTebJid JbHa cooTBercTBenHo (f,, = 4.46 n
6,14). Cnenyer 0TMETHTB, YTO 3TH WTAMMBI TAKME IOCTOBEPHO PA3HUAIHCE
no conep:xkanuw HT-2 rokenua {tﬂ.gﬂ = 5 8B3: 8,47: 547 u 8,16). Kak 4 no-
YyBEHHBIE IITaMMBI, T-2 TpHoa 06pa3oBRiBaAH TPH (PHTOMATOTEHHBIX WLITAMMA,
a ero copepaande y wramma DOGT3, H30NMPOBAHHOIO W3 3EPHA ILUEHHLLL,
cocrapasno 39,629,1 mxr/n, uto B 2,2—2,8 pa3sa Bhille, 4eM y IBYX OPYrHx
(t,o; = 2,28 1 2,59).

Conepxanue T-2 TeTpaona y (pUTONATOreHHBIX WTAMMOB F. poge, Kak H
B CAYUAE MOUBEHHHIX, 3HAUATENRHO BapeHpoeano. Tak, MakcHManbHERA ypo-
BeHb 3TOT0 ToKcHHA, Kak W HT-2 tokeuna, xapakrepen ans wramma 50674
(191,8+16,2 mxr/n). Ero cogepxanse Huxke y wramma 50675, a Tarke 3Ha-
udTeneHo (B 11,5 paza) HHume v wramma H0673 “{:-.ss = 10,7) u B8 2,3 pa3a
HHAe — y wramma 20697 (1. = 4.7). Hannune HeoconaHHoMa OTMEUEHO JHILIb
¥ aByx uTonaroredHux wrammos. Cogepxanne 3TOr0 TOKCHHA NOCTOBEPHO
Boille B 2,4 pasa (t,,. = 6,39) y wramma 50673, yem y 50697 (rada.).

Hanwuue T-2 troxcuna otmedeno y 2 w3 5 sngoduTabix wrammos F. poae
(tTada.). CaenyeT Mog4epKHYTh, 4TO €r0 COdepaHHe Y 3HL0(HTOB NPaKTHIe-
CKH TAKOE e, KAK YV (DHTONMATOTeHOB W 3HAYHTENBHO HHMKE, YEM Y MOYBEHHEIX
wrammos. Bee naydennsie wraMme! auaopuTos obpasossisany HT-2 TokcuH.
MakcumanbHoe ero cofepkanie xapakTepHo 4na wramma 00686 — sunoduTa
W3 aucra cabensuuka (100,6==11,1 Mrr/n), HECKONLKO HHKE — ¥ LITAMMOB
50685 (kopeHb KMOKBL) B H0689 (nHeT cabenbuuka). ¥ snnodHTHOrO WITAMMA
50688, suinenenHoro u3 Jaucta knwokesl (1, = 3,45), u wramma 50692 —
H3 KOpH#A TpocTHHKa (t .. = 7,37), conepxanue HT-2 TokcHHa nocTOBEpHO
HHxe (Taba.).
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Tabnuua
Cogepaatne MAKOTOKCHHOB (MKM/1) B KYALTYPAILHBX GUALTPATAX WTAMMOB
Fusarium poae
Table
Mycatoxin content {pg/1) in the culture filtrates of Fusarium poae strains
g.ll:]a;n; T-2 ToKcHH HT-2 tokcun T-2 Tpuoa T-2 Terpaon Heocoaanuon
Mousennme
20660 chenbl 186,6 £ 22,1 — 2045 = 149 —
50699 | 1124=196| 42663 (24862 | 1444192 | 439129
50700 | 849114 | 400123 | 8608 | 1318 = 24,7 282 =44
0702 | 1573 =196 | 28339 e 296+72 40,1 = 6.2
b070h | 18883=x=322| 66.1 =123 | 69= 1,1 194 + 4,1 —
DuTONATOrEHbI
20674 chensl 142,7 £ 13,4 - 191.8 = 16,2 —
20673 36,6 = 8.4 12826 |396 =91 16,7 =23 298 =23
0675 296=99 173+ 1.3 - 1458 = 23,6 —
20647 Cenbl 697 =94 |183+21| 8342164 126 = 1.4
20701 14477 b6.1 =44 | 14237 = —
IHAOGHTEI

D068 chenbl Bl.3 =58 - 188,7 = 17,3 —
S0686 chenbl 100,6 = 11,1 - 119,3 = 23,4 —
S06SS 16417 M2 £ 7.6 - 93,2 + 19,7 —
30689 Cenbl 795+69 (19224 1102272 —
50652 28772 16,9 = 2.4 - 32,7 = 3.1 —

Mpumenanue: «—» — ToKcHH He o0napyHeH; ccneis» — chetosele Konndectsa T-2 Tokcnxa
OOHAPY AHBAOTCH NOCAE HAHECEHHA HA NAACTHHY He Menee 20 MK AaHATHIHPYEMOH CMECH,

HMayueHHble 9H10(HTHBIE WTAMMB HE CHHTE3HPOBAAH HEOCOJSTHHO,
a Hanuuue T-2 Tpuosa 3aMKCHPOBAHO JHLE ¥ OIHOTO M3 LITAMMOB, MpH-
yeM ero CCI',EI,E'P}!'{EHHE HH#E, MEM Y NOYBEHHLIX WITaMMOB H qJHTﬁHETQTEHDE
(ra6n.). Cogepxanue T-2 TeTpaosa MaKCHMANBHO v WTaMMa-3H10tUTa 068D
i nocturano 188,7+17,3 mkr/a, uro npeswiwanc 8 1,6—2 pasa nokasarenu
wrammos H0686, 50688 u H0689 (t, . = 2,38; 3,64 u 2,44, cooTBeTCTBEHHO)
u B 0,8 pasa — aaa 00692 (1, . = 8,88). [Ipumem wramm 50692 oGpasoswisan
AOCTOBEPHO MEHbLIe ITO0 TOKCHHA NO CPABHEHHIO ¢ APYFHMH H3Y4YeHHBLIMH
sHooguTaMH (Tad..).
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HMasectho, uro wrammel F. poge HMEIT HH3KHH TOKCHTEHHBIH MOTEHLH-
au, obpasys 80 mkr/n nHauerokcueuupnenona v 240 mxr/n T-2 Tokcuna [4].
JLna wayueHHBIX WTAMMOE F. poge XapakTepHO HE3HAUHTENEHOE CONepMHKaHHe
TPHXOTELEHOB [0 CPaBHEHHIO ¢ APYrHMH BHoamu poga Fusarium. Tak, pas
wramMma F. selani M-1-1 ycTanosaero, 4To MakcHMym oOpaszoBanusa um T-2
TOKCHHA W HEOCOJAHHOJE B YCJIOBUAX MIYOUHHOrO KYALTHBHpOBAaHHA Habl0-
maeTcs Ha 5-e cyTku M nocturaet 20 u 7 mr/n, cootsercreento [11]. Ilpn
2TOM CGﬂ.EPHﬂHHHE‘ HTHX TOKCHHOB }'EI-E."JH'i]-’iEHE‘TL‘H C HDEPHCTHHHE‘M KOHLEZH-
TPalMH TJII0KO3sl B cpene. Tak, nNpH KOHUEHTpauMH rimokossl 1% B cpene
oo cocrasaser 13,5 mr/n T-2 rokcuna u 2,25 mr/n neoconsnuona, a npu
KOHLIEHTPALIHH TIIOKO3b 5% CodepxanHHe TOKCHHOB YBENHYHBAETCA 10 3D H
7.5 mr/a, cooteercTRenHo. Takue ypoeH# 0Opazoeadua T-2 TOKCHHA WITAMMOM
F. solani Ha oiHH — TpH NOPALKA NPEBLILAIOT MOMYYEHHbe HAMH BeJHYHHDI
nna F. poae, a B cayyae HEOCONAHHONA Ero He3HAYHTENBHOE COIEpKaHHe
oOHapy#eHo ¥ D #3 15 U3yueHHbIX HAMM WITAMMOB, a 3HA0(UTE BoobLLe He
CHHTE3HPOBANH 3TOT MHKOTOKCHH.

Hurepecto npocaeauts AHHAMHKY copepmanus T-2 TokcHHa M npyrux
ero MeTaGoJIMTOR Y NpeacTaBHTeNel pasHbix Tpoduueckux rpynn. Obpaiiaer
HA ceff BHHMAHHE HH3KOE, 3 MHOMOA H chneposoe cogepxanne T-2 TokceuHa
Y OTIeNbHBIX WTaMM0B: NnousenHoro H0660 u putonatorenos H0674, 50675.
3Ta 33aKOHOMEpPHOCTE B DOMBIIEH CTeNeHH BhIpaMeHa y 3HI0HTOR (3a He-
Kaodendem wramma 50692). Kak npasuno, clenoeble KoJHYECTBa 3TOro
TOKCHHA KOPPEJHpYHT ¢ BHCOKHM cogepxanneMm HT-2 tokcwna u T-2 Te-
TpaoJa — OCHOBHBIX MeTabosuToB 0a30BOro MHKoTOKCHHA |7, 12], uTo noka-
38HO W HAMH. ITOT (PAKT MOMKET CBHIETENBCTBOBATE 0 BHICOKOH AKTHEHOCTH
tpepmenTos, Metabonuaupytowux T-2 ToKcHH B MeHee TOKCHYHbIE BELECTBA
H MOMKET PACCMATPHBATBCA KaK 3ALIMTHBIA MEXaHH3M IITAMMOB-TIPOLYLIEHTOB
OT CODCTBEHHBIY TOKCHUHRY BEILIECTE. HEKUT{IIJHE' HCCeN0BATE N DO BACHAKT
3THM cnocoOHOCTE TpHOOB K 00pasoBaniio GJH3KHX N0 CTPYKTYpPe CeMeHCTB
BTOPHYHBIX MeTa00JHTOR, CYILECTBEHHO PA3THYAIIIHACH 10 OHOMOrHYECKOH
aKTHBHOCTH 6.

Conepxanune T-2 Tprona Bewe y HTONATOTEHHBIX WITAMMOB, @ CPEaM
IHAOQHTOB STOT TOKCHH 0OHAPYMHBAJACH JHIUL ¥ oaHoro wramma. Heoco-
NSHHOM, KOTOPHIH He TAK yacTo obHapy#HBaeTcs v wraMmor F. poae [5, 9],
B HAWHX HCCAENOBAHHAK BhIABAEH ¥ 3 H3 D NMOYBEHHBIX WITAMMOB, 2 H3 D —
(PHTONMATOTEHHEIX H BOBCE HE BHIABAEH YV IHAOGHTHEIX.

Hamu }’CT‘HHDEI-J'IEH{J. utTo CUAEPJ‘KEHHE HCCHeLOBAHHBIX TPH){UTEU.EHUEHX
TOKCHHORB, 38 HCKIouenHesM T-2 TpHona, BhIllie Y HCCNeN0BAHHBIX MOYBEHHBIX
LITAMMOB, Y€MY (DHTONATOrEHOB H 3HA0DHTOB. DToT (aKT MOKHO 0OBACHATL
OHOJIOrHYeCKHMH 0cO0eHHOCTAMHE rpHOOE pona Fusarium, KOTOPLIE He ABJA-
TCH 0OAHraTHEIMK GHoTpothamu, a yaule oBUTAIOT B NOYBE KAK CANPODHTE
HJH ABASIOTCA (DaKyJIbTaTHBHBIMH napasuramu [D, 6, 9|. B yactHocTH BuA
F. poae BHIIBNAETCH M3 PAIHBIX THAOE MOYE W BXOOHT B COCTAB KOMIIEKCA
BH/OB, BhI3bIBAOLLMY (hy3apHo3 Kodoca. [Tostomy, no-BuauMomy, 18 caadbix
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NaToreHoB OHOMOTHYECKH LenecondpasHeIM ABJAETCH He «yOHTR» pacTenue-
XO35IHH CPasy ¢ MOMOLLLIO BLICOKO aKTHBHBIX (DEPMEHTOB M TOKCHHOB, a o0e-
cneuuTh cefe AMHTENBHOE CYUIECTBOBAHHE B JKHBOM PacTeHHH, HCIIONbL3YA,
K [IpHMepy, Mexauusm TpaHcgopmauuy dogee Tokcuynoro T-2 Tokeuua B ero
MeHee TOKCHYHbIE NPoH3BoaHbie, [ToyBeHHBIe H30AATH BRINOMHAIOT (hYHKIHIO
PeAYLEeHTOB K PasJaraloT PacTHTe/IbHbIE H APYIHe OCTATKH, OAHAKO B JlaHHOM
C/lyyae BO3PAcTaeT KOHKYPEHLHS 332 HCTOYHMKH MHTAHHA ¢ JPYTHMH MHKpO-
L’H[IPUTPUL}JHMH, HTO B KOHEYMHOM HTOMNe MOMEeT NPHBOOHUTE K UﬁpHHUBHHHIU
TPHOOM CIIEKTPa TOKCHUHLIX MeTaboauToB [2]. C 3THM 3KOIOTHYECKHM (aKkToM
EU[‘J’JHC}’EGT{.ZH I'ID."I}"-[E‘HHI:['E HaAMH OJAHHLIE, ]'[O,.ELTEEP}I{JIHI{:I]JJ,HE EDJ'JE{? BHEDK}’K)
TOKCHYHOCTb NouBeHHBIX wtammos F. poae. K coxaneHwio, oTCyTCTBYIOT
JlaHHBIE OTHOCHTENLHO 0OpasoBavus 3HAOQHTHEIMH wWwTamMmamu F. poae
MUKOTOKCHHOB TPHXOTELLEHOBOH npupolpl. Haluy nanusie CBHOETENbCTBYIOT
0 TOM, YTO TIOTEHLUHANBHO 3HAO(HTHBIE WTaMMBl F. poge MOTYT CHHTE3HpO-
BATh TPHXOTELEHOBLIE MMKOTOKCHHBI, XapakTepHble s popa Fusarium B
nenoM. OnHaKo HX CONepKaHHe H KaueCTBEHHBI cocTa v 5Toil Tpoduueckod
IPyINLI MeHbLIE, vYeM Y qJHTU[IHTU]"EHHle H nouBeHHBIY wtamMmos. Takas
(H3H0M0rHYeCKas 0COGEHHOCTE MOXKET 00eCcneyHBaTh MyTYaJHCTHYECKOR CO-
CYLIeCTBOBAHKE 3HAOGUTOB ¢ pacTeHuaMu. Cleayer HMETb B BHAY, UTO NpH
HapylleHHH 3Toro cOalaHCHPOBAHHONO B3aHMOLEHCTBHA BC/IeCTBHE 1elCTEHS
OHOTHYECKHX HAH a0HOTHYECKHX EIJEKTD]JHE MOMET YCHAHEATRCH HEMFATHEHOE
BJHAIHKE 3HUAOQHTOR Ha pacTenue |8].

B pesysabraTe cpaBHHTENBHONO H3y4YeHHS CNocODHOCTH K 00pasoBaHHio
PALA TOKCHHOB TPUXOTELEHOBOH [PUPOLLL Y MOYBEHHBIX, (DHTONATOreHHBIX
W 3HAOQUTHEIX wTaMMoe F. poae T-2 TokcHH BhifABAEH ¥ 4 NMOYBEHHHX, 3
thutonaroreHHbix H 2 suaoduTHLIX Wrammos F. poae. B uenom ero copeprka-
HHe MAaKCHMaJbHO Yy NOYBEHHBIX WITAMMOB H noctHraeT 1888 + 32,2 mkr/a
(ratn.), Huxe — ¥ (PHTONATOrEHHBIX H €lLe HHMKEe — ¥ SHAGPHTHBIX LWTAMMOB,
Conepxanue T-2 Tokcuna, HT-2 Tokcuna u T-2 teTpaoaa 610 BeIlLE ¥ TO-
YBEHHBIX, 4eM ¥ (PHTONATOreHHLIX M FHAOPHTHEIX wrammos, Cogepxanne T-2
TPHOJE BbILUE ¥ (PHTOMATOrEHOB, YeM ¥ MOYBEHHBLIX WTAMMOB. ¥ 3HA0DHTOB
3TOT TOKCHH BBLT OTMeYeH AHILE ¥ oaHoro wramma, Heoconsunon obuapymen
¥ TPeX NOYBEHHBIX M ABYX (MTONATOreHHbIX WTAMMOB H He CHHTE3HPOBAJCS
sHaouTaMH, IHDoGHTH F. poae CHHTE3HPYIOT 3HAYHTENBHO MEHBLIE TPHXO-
TELeHOBBIX MHKOTOKCHHOB, Y4eM LUTAMMbI 3TOFO BHAA U3 APYTHX TPOdHYeCKHX
TPYIIN, 4TO NO3BOJAAET HM MYTYAJHCTHYECKH COCYLIECTBOBATh C PACTEHHSMH.
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MOPIBHAJIBHA XAPAKTEPHCTHKA KOMILJIEKCY
TPUXOTELLEHOBHX MIKOTOKCHHIB LUTAMIB FUSARIUM
POAE (PECK) WOLLENW. PI3HUX TPO®IYHHX I'P¥I

Pedepar

Mervow nocnigxens Gysn0 NMOpPiBHATbHE BHBYEHHS 3IaTHOCTI OO CHH-
Te3y TOKCHHIB TPHXOTeueHoBoi npupoau y 15 wramis Fusarium poae
pisHHX TpodiYHHX PyN: 5 IPYHTOBHX, D duTonaroreHHHX Ta D eHoodiTHHX
wramie. Metoan. B poboti BHKOpHCTaHI CTAaHIapTHI METOMH BHIINEHHA Ta
imenTH(pikalil MIKOTOKCHHIB, TOHKOWAapoBa XpoMartorpacgis. Pesyabtatu.
T-2 TokcuH BusiBneHo v 4 rpyHTOBHX, 3 diTonaTtoreHHHx 14 2 eHAODIiTHHX
wramis F. poae. BeradoeaeHo, Wo B Uinomy Horo BMICT MakCHMaNbHHHA y
[PYHTOBHX IITaMiB i nocsirae 188,8+32,2 Mkr/n, HUKuYe — ¥ BiTonaTOreHHHX
I e HiKde — v expgoditHux wramis. Bmict HT-2 rtokeuny i T-2 rerpacay
BHIIE Yy TPYHTOBHX, Hi y diTomaToreHHHx i ennodiTHux wramis, a T-2
Tpiony — BHILEM Yy iTonaTorewis, HiXK y rpyHToBux wramis. T-2 Tpioa Bu-
ABJAEHO JHIIE ¥ OOHOTO 3 eHpodiTie. Heoconanion npooykyioTs 3 rpyHTOBHX
i 2 (iTonaToreHHUx WTaMH, | He CHHTE3VIOTHL exaodithi. Buchoskn, Takum
YHHOM, MOKasaHo, Wo edfgoditd F. poae NPoayKyOTh 3HAYHO MeHLIe TPH-
XOTEUeHOBHY MIKOTOKCHHIB, HIM INTAMH UBOTO BHAY 3 IHIOHX TPOIivyHHX
rpyn. s ¢isionoridia ocobnuBicTh, MOMIHBO, 103BOJHE (M MYTYaNiCTHYHO
CMiBICHYBATH 3 POCJAHHAMH.

Knwuoei caosa: Fusarium poae, T-2 rtoxkeun, HT-2 rokeun, T-2
TeTpaod, T-2 Tpioa, HeocoasHiom.
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Zabolotny Institute of Microbiclogy and Virology, NASL,
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COMPARATIVE CHARACTERISTIC OF TRICHOTHECENE
MYCOTOXIN COMPLEX OF FUSARIUM POAE (PECK)
WOLLENW. THE STRAINS FROM DIFFERENT TROPHIC
GROUPS

Summary

Aim. The main goal of our investigation was a comparative study of
the ability to synthesize trichothecene toxins by 15 strains of Fusarium
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poae from different trophic groups: & soil strains, 5 plant pathogenic and
5 endophytic strains. Methods. The standard methods of isolation and
identification of mycotoxins were used. Results. It was established that T-2
toxin was detected for 4 seil strains, 3 plant pathogenic and 2 endophytic
strains. It was shown that its content was maximal for soil strains and
reached 188.8432.2 pg/l, was lower for plant pathogenic ones and the
lowest for endophytic strains. The content of HT-2 toxin and T-2 tetracl was
higher for soil strains than plant pathogenic and endophytic ones, and T-2
triol — higher for plant pathogens than soil strains. T-2 triol was observed
only lor one endophytic strain. Neosolaniol is produced by 3 soil and 2
plant pathogenic strains, but not synthesized by endophytes. Conclusions.
Thus, it was established that endophytes F. poae produce signilicantly less
trichothecene mycotoxins than the strains of this species from other trophic
groups. This physiological peculiarity allows them apparently to be in a
mutualism with the plants.

Key words: Fusarium poae, T-2 toxin, HT-2 toxin, T-2 tetraol, T-2
triol, neosolaniol.

CIMUCOK HCNMOJIb30BAHHOHW JIMTEPATYPbI

. Memodus akcnepusmenTanbHol MHKoMOTHH: CrnpasodHHK, — Kuep:
Hayx, nymxa, 1982, — 550 c.

2. Odym 10. Oxonorus: B 2-x 1. [1ep. ¢ anra. — M.: Mup, T. 1. — 1986. —
328 c., T. 2. — 1986, — 376 c.

3. Ouenxa 3arpasHeHHs HLLEBbLIX IPOAYKTOB MHKOTOKCHHAMK. COOPHHK
yuyedHO-MeTONHYeCKHX MaTepHanoe nol penakuueii B.A. Tyreawsana. —T. 3. —
M.: Uenrp Memuaynapogusx [poekros IKHT, 1985. — 299 c.

4. Bocarov-Stanci¢ A.S., Levic I.T., Stankovic 5.Z., Krnjaja V.S.,
Kovacevic T.M., Tanci¢ S.L. The toxigenic potential ol Fusarium poae
originated from wheat // Zbornik Matice srpske za priredne nauke / Proc.
Nat. Sci. — 2007. — Ne 113. — P. 113—123.

5. Domsch K.H., Gams W., Anderson T.-H. Compendium of soil fungi
/ Second edition. — Eching: IHW-Verlag, 2007. — 672 p.

6. Maggon K.K., Gupta S.K. Venkitasubramanian T.A. Biosynthesis
of aflatoxins // Bacteriol. Rev. — 1977. — 41, No 4. — P. 822—855.

7. Medina A., Magan N. Temperature and water activity effects on
production of T-2 and HT-2 by Fusarium langsethiae strains from north
European countries // Food Microbiology. — 2011. — 28, Ne 3. — P. 392—398,

8. Partida-Martanez L.P., Heil M. The microbe-free plant: fact or
artifact? // Front. Plant Seci. — 2011. — 100, Ne 2. — P. 1—16.

9. Stenglein S.A. Fusarium poae: a pathogen that needs more attention
// 1. Plant Pathol. — 2009. — 91, Ne 1. — P. 25-36.

L0. Takitani S., Asabe Y., Kato T., Suzuki M., Ueno Y. Spectrodensitometric
determination of trichothecene mycotoxins with 4-(p-nitrobenzyl)pyridine

48 IEEN 20760558 Mixpofioaosia | fiomexnoaoaiz. 2005, M &, C. 4049 e



CPABHHTEJIBHAS XAPAKTEPHCTHEA KOMITIERCA TPUXOTEUEHOBBIY MHKOTOKCHHOB |

on silica gel thin-layer chromatograms // J. Chromatogr. — 1979, — 172,
Ne 3. — P. 335—-342.

11.Ueno Y., Sawano M., Ishii K. Production of trichothecene mycotoxins
by Fusarium species in shake culture i Appl. Microbiol. — 1975. — 30,
Ne 1.—P. 4-9.

12. Vanek Z., Cudlin I., Blumauerova M. Physiology and pathophysiology

of the production of excessive metabolites // Prague: Inst. Microbiol. CSAV,
1981. — 135 p.

Cratra Haginwna no pepaxuii 24.06.2013 p.

188N 2076-0558. Minpodionodda | flomexnosccin, 2013 M 3. C. 4049 —— 49




	07_001.pdf
	07_002.pdf
	07_003.pdf
	07_004.pdf
	07_005.pdf
	07_006.pdf
	07_007.pdf
	07_008.pdf
	07_009.pdf
	07_010.pdf

