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Memodom BOOHOT IKCMPAKYUY NOAYHEHbE AHIMULEHDL NPOMbLUL-
AenHozo wimamma Trichoderma asperellum Samuels. Ycmarosaeno,
YMo Ha OUOXUMUHECKULL COCAB AHIMUZEHOB BAUSEN NPUCYIMCIMBUE
B8 cpede coreli memarros. Haauuue 8 cpede ZnSO, npusooum k 6oree
no30Hemy cnopoobpasosanuro. Omcymcmaue nepeKpecmubLy ceporo-
2UMECKUX peaKyyll ¢ aHMUeHamu U3 Opy2ux pooos epubos noomasepi-
daem podocneyugpuqrocmo Trichoderma spp.
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The soluble antigens of Trichoderma asperellum Samuels were
prepared by water extraction from fungal biomass. The influence of
some metal ions constituting in medium on biochemical contents of
antigens have been studied. It was shown that ZnSO, modulate the
spore formation a little later. Soluble antigens of T. asperellum had no
cross serological reactivity against antigens of other fungal species.
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BBEAEHUE

B HacrosIiee BpeMsi MHOTOYMCAEHHBIMU VICCAEAOBA-
HUSIMU AOKa3aHO 3HAYEeHMEe MUKOTEHHOM CeHCubOuanaa-
LMY B IATOTeHEe3€e AAAEPTUYECKOr0 PUHUTA, OPOHXMAAD-
HOJT aCTMBbI, AAAEPTUYECKIX OPOHXOAETOYHBIX MUKO30B,
HK30I€HHOI'O AAAEPIMYECKOr0 aAbBEOAUTA U ATOIMYE-
ckoro aepmarura [1-3]. CoobueHust o HepecnupaTop-
HBbIX, IUIIEeBbIX AV KOHTAKTHBIX BUAAX aAAepI’I/Iﬁ, CBA-
3aHHBIX C pUOAMU, HEMHOTOYUCAEHHBI [4].

Hecmotpsi Ha TO, uto Trichoderma spp. He OTHOCST K
CIICKY rpubOB, HanboAee YaCTO CTAHOBSIUXCSI IPUYU-
HOJT aAAE€PrUYeCcKIX 3a00AeBAHNIL, TEM He MEHee, CBEAE-
HUS O TIOTEHLMAABHOI CIIOCOOHOCTY BBI3BIBATD AAAEP-
IMYeCKMEe PeaKLUU MPEACTABUTEASIMU STOTO POAQ SIB-
ASIIOTCSI BKHBIMU, TOCKOABKY MCIIOAB30BaHME AQHHOTO
MUKPOMMULIETA B OMOTEXHOAOTMYECKON IIPOMBILIAEHHO-
CTU YBEAMYMBAETCS C K&KABIM rOAOM. Tpuxopepmy uc-
MOAB3YIOT B CEAbCKOM XO3AMCTBE AAS 3allUThl PAaCTEHUN
oT rpubHbIX 60Ae3Heit [5], B MPOU3BOACTBE HEPMEHTOB,
AASL yTUAM3ALM OTXOAOB Pa3AUYHOIO [IPOVICXOKAEHUS,
OMOpeMUAMALIY TIOYB OT HE(DTAHBIX U MTPOMBIIIAEHHbIX
3arpsI3HEHMIT, COAEP>KALLVIX BBICOKME KOHLEHTPALUK CO-
A€l1 METAAAOB, B TOM YMCA€ TSKEABIX [6].

B HEKOTOpPBIX NMPOM3BOACTBAX, IA€ KYABTUBUPYIOT
MUKPOMMULIETHI, MMEETCSI BO3MOXXHOCTb BO3HMKHOBE-
HUS MUKO30B M MUKOQAAEPro30B Ha (OHE pecrupaTop-
HOVT CEHCMOMAMBALY AIOAEN CropaMu U ¢parMeHTaMu
muneaus: rpuboB. B 1m® Bo3Ayxa mpousBOACTBEHHBIX
MTOMEIEHUIT COAEPXKUTCS A0 15 MAH. criop, u paborai-
Me BABIXAT 3a 6 yacoB 170-200 maH. criop [7]. Ycra-
HOBAEHO, YTO B KPYIIHBIX OEpPAMHCKMX OMOAMOTEKaX
Trichoderma spp. SIBASIIOTCS OAHUMU U3 OCHOBHBIX BU-
AOB, LMPKYAUPYIOIINX B Bo3Ayxe [8].

Kpome TOro, MHAMBUAYYMBI, UMEOIIME AAAEPTUIO K
MAE€CHEBBIM IpubaM, 4aCTO YyBCTBUTEABHBI K HECKOAD-
KUM PasHOBUAHOCTSIM IAECHEBBIX TpuboB [9].

BeposiTHOI MPUYMHON AAA€PIUYeCKUX PeaKLUil Cun-
TAIOT aHTUTEHHbIE KOMIIOHEHTBI, HAXOASIIECS Ha I10-
BEPXHOCTH CIIOP U B COCTaBE KAETOYHOI CTEHKU. BoAb-
IIMHCTBO 3TUX KOMIIOHEHTOB MIMEET IAVKOIIPOTENHOBYIO
MpUPOAY, OEAKOBasi 4aCThb KOTOPBIX OTBETCTBEHHA 3a
pa3BUTME TYMOPAABHOTO MMMYHHOIO OTBETa B MaKpoO-
OpraHusMe, a yTA€BOAHASI COCTaBAIIOLIasi 00YCAOBAMBA-
€T KACTOYHbBIV MMMYHHBIN OTBET U PA3BUTHE TUIIEPYIYB-
CTBUTEABHOCTHU 3aMEAAEHHOIO TUITA.

B cBsi3u C BBILIEM3AOKEHHBIM, MHTEPEC IIPEACTAB-
ASIAO TIOAYYEHME AHTUTEHOB M3 KAETOYHBIX CTEHOK
Trichoderma spp., OLleHKa BAUSIHUSI HA COCTAaB aHTHUTe-
HOB HAAMYMSI B CPEAE AASI BBIPALLMBAHUS BBICOKMX KOH-
LEHTPALUIlI METAAAOB U UCCAEAOBaHUE IMEPEKPECTHBIX



peaxuuit C Apyrumu rpudbamu.

MATEPUAJIbl U METOA bl

UccaepoBaau Trichoderma harzianum Persoon (sp.
18) u T. asperellum Samuels (sp. 302) us myses aabo-
paropum sKoAOrmyeckoir Mmukpobmoaornn Kasanckoro
TocypapcTBennoro Yuusepcutera um. B.V. YabsHOBa-
AenuHa. T, harzianum OBIA BBIAGA€H U3 IIOYBDI,
T. asperellum — TpPOU3BOACTBEHHBIN IITAMM, UCIIOAb-
3yeMBbIil B M3TOTOBAEHUM IIperaparta «TpuxopepMuH»
(coBx03 «Marickuit», Tatapcras).

AAs1 M3yueHVs] BAUSIHMSI MOHOB METAAAOB Ha POCT U
MOP(OAOTMI0 KAETOK U CIIOP, IpMObI BBIPAIUBAAU HA
arapnsoBaHHOI cpepe Yaneka npu Tremmneparype 28 °C B
TeueHue 5 cyTok. VicnoansoBaau ZnSO,, CuSO,, FeSO,
B koHueHTpauusix 0,05; 0,1; 0,2; 0,4 1 0,8 Mr/mMA (KOHIIEH-
Tpauusi COAU IIpMUBeAEHA Ha OE3BOAHYIO COAD).

AAS TIOAy4YeHMSI KpPOAMYbEN T'MIEePUMMYHHON IIO-
AVIKAOHAABHOJ aHTUCBIBOPOTKM MCIIOAB30BAAM IIPOU3-
BOACTBeHHbIN wtamMm 1. asperellum. Buomaccy rpuba,
BBIPALIIEHHYI0 B JKMAKOM cpepe Yareka, OTMbIBaAu OT
OCTAaTKOB IIUTATEAbHOI CpeAbl PpU3NOAOTMYECKUM pac-
TBOPOM, PaCTHPAAM B CTYIKE C (HM3MOAOTMYECKOM pac-
TBOPOM, OTAEASIAM HEPACTBOPMMbIE KOMIIOHEHTHI 1I€H-
TpudyrupoBaHueM. DKCTPAKT UCIOAB30BAAU AASL VM-
MYHM3aLMM KPOAMKOB IO paHee IPEAAOXKEHHOI CXeMe
[10].

AAsl TIOAyY€HUS] aHTUTE€HOB MCIIOAb30BaAU LITAM-
met T. asperellum v T. harzianum. Tpubbl BelpammBaAu B
xupkoit cpeae Yamneka. 7. asperellum BpIpaluBaAu Tak-
Xe ¢ AoDaBAeHMEM coAeil MeTaAAoB: ZnSO, — 0,4 mr/
MA, CuSO, — 0,05 mr/ma, FeSO, — 0,025 mr/mA. Konnen-
TPALMIO COAEN NPEABAPUTEABHO IMOAOMPAAU IO OTCYT-
CTBUIO MHIUOUPYO1ero apdeKxra Ha PpOCT TPUXOAEPMBL.
Berpamennyto 6uomaccy rpuba OTMBIBAAM OT OCTATKOB
MATaTEABHOM CpeABI GV3MOAOTUECKMM PACTBOPOM, BbI-
CYIIVMBAAU aLl€TOHOM, SKCTParnupoBaAM aHTUTeHbI PU3U-
OAOTMYECKMM PAaCTBOPOM IpY BCTPSIXMBAHUMU. DKCTpa-
I'MpOBaHHbIE AaHTUTEHBI 3aTEM OCAXKAAAYU STAHOAOM.

KoanuectBo Oeaka B aHTUTeHE ONIPeAEAsIAU 110 Bpaa-
$opAY, KOAMYECTBO HYKAEMHOBBIX KUCAOT — 1o Crinpu-
HY, COAEP>KaHMe YTAEBOAOB — C IIOMOIbI0 2%-HOIO pac-
TBOpA aHTPOHA B KOHLIEHTPMPOBAHHOI CEPHOI KMCAOTE
[11].

Peaxuuio mpequnuTaluy MpOBOAVAM IO YXTEPAOHU
B 1 %-HOM arape MeTOAOM BCTPEYHON MMMYHOAUDDY-
3un. OLeHKY NepeKPECTHBIX peaKLUil TPUXOAEPMAaAb-
HOJl aHTUCBIBOPOTKM IPOBOAMAM C aAAepreHamu 14
BUAOB MAECHEBBIX U APOXOKEMOAOOHBIX IpubOB, U3ro-
TOBA€HHbIX B KasaHCKOM Hay4HO-UCCAEAOBATEABCKOM
VMHCTUTYTE SMMAEMUOAOIUM U MUKpobuororuu (BOC-
42-20-92).

PE3YJIbTATbl U UX OBCYXXAEHUE

HOAY‘IeHbI AHTUTEHHbIC IIpenapaTtbl M3 MULEAUA
MPOU3BOACTBEHHOrO mtamMma 1. asperellum vi IpUPOA-
Horo wramma 1. harzianum, a Taxxe TUMEePUMMYHHAS
KPOAUYbS aHTUCBIBOPOTKA K 1. asperellum.

[Tpu BbIpAlIMBaHUM ABYX IUTAMMOB IPUGOB B JKUA-

SKCMNEPUMEHTAJIbHAA MNKOJIOTUA

Koyl cpepe Yameka, NpM OAMHAKOBOM BBIXOAE CYXOM
6romacchl Ha OOBEM IMUTATEABHON CPEABI, BBIA€AEHHBII
Y3 IOYBbI NIPUPOAHBIN WTaMM 1. harzianum B coCTaBe
SKCTParupyeMbIX aHTUTEHOB COAEP)KAA BABOE OOAblLee
KOAMYECTBO OEAKOB U YTA€BOAOB, YEM IIPOU3BOACTBEH-
Hbit wraMMm 1. asperellum (TabA.). [ToCKOABKY MMEHHO
SKCTparupyemble aHTUI'€HbI IPUOOB COAEPKAT HabOOAD-
lIee KOAMYECTBO AAA€PIeHOB, IOATOMY MOXKHO ITPEATIO-
AOXXNUTH, YTO HpOMI)I].HAeHHbIIZ mTaMM MUKpOMULETA
MIOTEHL[VIAABHO SIBASIETCSA VICTOYHVMKOM MEHBIIIEro KOAU-
4eCTBa BeLIEeCTB, CIIOCOOHBIX BBI3BIBATh AAAEPIUIECKUE
peakuuy, 10 CPaBHEHUIO C IPUPOAHBIM IITAMMOM.
Tabruya

BnnsaHne NoHOB meTannoB Ha Baxop, 6uomaccbl n cocTaB
npenapaTta aHTUreHoB

o, G | Beron | ymesna, | VCCCERE
Maccbl, /0 mr/mn
| 7 o | | we
I R B
’i";ﬁ’fgim 76 0366 | 232 0,114
’i"éﬁ’f{)’im 32 0,300 122 0,480
o W er s o

VI3BecTHO, YTO INTaMMbl OAHOLO BMAQ IIAECHEBBIX
rpubOB 00AAAQIOT 3HAUUTEABHBIM CXOACTBOM ITO aHTU-
reHHOMY COCTABY, OAHAKO MHOTAQ OTMEYAIOT Pa3AMIMs
B MIMMYHOAOTMYECKOM CIIEKTPE, KOTOpble MOIYT OBITh
CBSI3aHBI C MYyTaLusAMHU, OCOOEHHOCTSAMU Ouoxmmumye-
CKOTO COCTaBa CpeAbl, 00YCAOBAMBAOIME U3MEHEHME
CUHTE3a OTAEABHBIX KAETOYHBIX KOMIIOHEHTOB [12].
CAeAOBAaTEABHO, MOXKHO OKMAATb, YTO AHTUIEHHbII, a
TaK)Ke aAAEPIEHHBIIT COCTAB TPUXOAEPMBI OYAET UMETH
CBOU OCOOEHHOCTU U, B 3aBUCUMOCTU OT 00AACTU MpU-
MEHEHUS 3TOT0 MUKPOMMUIIET], TAE TPUO pacTéT Ha pas-
HBIX TI0 XMMMYECKOMY COCTaBy CPeAax, B IPUCYTCTBUU
MOBBIIIEHHbIX KOHLIEHTPAaLUIl COA€ll METAaAAOB, B TOM
YICA€ TSDKEABIX, M TOKCUYHBIX BEIECTB.

ViccaepOBaAM BAVISIHUE COA€I LMHKA, MEAU U JKEAe-
3a KaK OAHUX M3 YaCTO BCTPEYAIOLIUXCS KOMIIOHEHTOB
B COCTaBE€ MPOMBIIIAEHHBIX OTXOAOB, MOABEPraeMbIX
6ronepepaboTKe C UCIOAB30BAHMEM TPUXOAEPMBI, Ha
MOP(POAOTUIO U AHTUIEHHbIE CBOWCTBA MUKPOMMUI[ETA
[6]. Briao mokasaHo, uTo BbipamuBaHue 1. asperellum
Ha CpeAe, COAEPIKAIEN BBICOKME KOHLIEHTPALIUU COAEN
METAAAOB, BAUSIAO Ha Mop¢oaoruio rpubda (Puc. 1). Ecan
Ha arapusoOBaHHOI cpepe Yarmeka MUKPDOMULIET UMEA
OecLBeTHDBIE MULIEAMAABHbIE KAETKM, OKPYTAble T MEH-
TUPOBAHHbIE CIIOPDBI, IIPUAAIOIIME KOAOHUAM 3€AEHDBIN
LBET, TO IIPUCYTCTBUE MOBBILIEHHBIX KOHLIEHTPALUI
cyabdara MeAU IIPUBOAUAO K PA3BUTHIO Y KOAOHUIT MU-
KPOMUILETA MUTMEHTAL[UU SIPKOT'O CUHE-3eAEHOTO [[BETA,
KOAMYECTBO CIIOpP YBEAUYUBAAOCH, CIIOPOBbIE 00OAOUYKY
CTAQHOBMAMCH TOAIL[E, CYMKI CO CIIOpaMu AepopMupo-
BaAUCh. KAeTKM MULIeAUSI OCTaBaAUCh OeCLBETHBIMU
U B HUX He HaOAIOAAAM HAAMYMS KAKUX-AMOO LBETHBIX
BKAIOUEHWIT. MaKCUMaAbHYI0 CTUMYASILIMIO CIIOPOO-
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OpasoBaHus HAOAIOAAAM IPU KOHLEHTpaLMu CyAbdara
meau 0,1 Mr/MA. Bpicokasi KOHLIEHTpaLMsI COAU JKeAe-
32 B IIUTAaTEABHOM CPEAE BeAa K M3MEHEHUIO LiBeTa KO-
AOHMIT, KOTOpBIE CTAHOBMAMCH OypOBaTO-3€AEHBIMU
3a CY6T BHYTPUKAETOYHBIX BKAIOYEHUI KOPUIHEBOTO
uBera. Ilpu KoHueHTpaumsix cyabdara Xeaesa Ooaee
0,05 Mr/Ma HabAIOAQAU TIOAABAEHME POCTA MULIEAUS U
criopoobopasoBanusi. IIpy HAAMMUYM COAM LIIHKA OTMe-
YaAu OOMABHBII POCT MULIEAUS], YBEAUYEHME TOAILMHBI
MULEAMAABHBIX KAeTOK. CriopooOpasoBaHue Ha 5 CyTKu
VMHKYOaLy IPaKTUIeCKU OTCYTCTBOBaAO (0Opa3oBaHue
CIIOP POUCXOAMAO Ha HECKOABKO CYTOK II03)Ke), MAaAO€
KOAMYECTBO CIIOp ¥ NMUTMEHTa OOYCAOBAMBAAO OeAyio
OKpacKy KoAoHuit. Hanboapimmit adpdext ctumyasuuu
pocra rpmuba HabAIOAAAM TIPY KOHLIEHTpaLuu CyAbdaTa
uuHKa 0,8 Mr/ma.

CocraB akcrparupyemsix antureHos 1. asperellum
TaK)Ke 3aBUCEA OT IPUCYTCTBUS B CPEAE TOBBILIEHHBIX
KOHLIEHTpauuit CyAbGaToB LIMHKA, MEAU U Keaesa (Ta-
6auna). HecMoTpst Ha yMeHblieHMEe BBIXOAQ CYXOU O10-
MacCChlI IIpY BbIpaIMBaHuy rpuba B CpeAe C BBICOKUM CO-
AEp)XaHUEM COAENl MEAU U KeAe3a, BO BCeX BapUaHTaX
C METaAAaMU OTMEYaAll YBeAUYEeHIEe KOAMYeCTBa OeAaka
B 9KCTpPArMpyeMbix aHTUreHax. VIMeHHO GeAKOBBIE CO-
CTABASIIOI[ME SKCTPArMpPyeMbIX BeLeCTB OOBIYHO OTBET-
CTBEHHDI 32 BOBHMKHOBEHME AAAEPIUYECKUX TPOSIBAEHUI
y Makpoopranusma. I109TOMy MOXKHO IPEAIIOAOXKUTH,
YTO TPUXOAEPMA, UCIIOAB3yeMasi AASI OMOpeMMAMaLuu
[OYB VIAU OTXOAOB, KOTOPBIE COAEPIKAT IMOBBILIEHHbIE
AO3bI COAEI 3TUX METAAAOB, OyaeT 00AaAaTh OOAbIIEN
CII0COOHOCTBIO BbI3BIBATH AAAEPIUYECKIEe 3200A€BaAHUA.

CaepyeT OTMETUTD, YTO, HECMOTPSI Ha BBICOKUIL BBI-
X0A OMoMacchl, BBICOKOE COAEp)KaHME OEAKOB U yrae-
BOAOB B OKCTParupyeMbIX aHTUT€HaX MUKPOMMULIETA,
AAAEpPTMYECKUI TIOTEHLMAA Iprba, PacTyLIero B Cpeae
¢ ZnSO,, MOXeT OKa3aTbCs HMUKe, YeM Y LITaMMOB, BbI-
pamuBaembix B npucyrcreun CuSO, u FeSO,, npu mH-
KybaLuu He 60oAee 5 CYyTOK. ITO MOXKET OBITH CBSI3aHO
C MaABIM YpPOBHeM 00OpPa30BaHMsI CIIOP — Ba)KHBIX areH-
TOB, BBI3BIBAIOIIUX AAAEPIUYECKME PeaKUUU Y YeAOBe-
Ka, CIIOCOOHBIX IepeMelaTbCsi B BO3AYLIHOM IIOTOKe.
YMeHblIeHME  CIIOPOOOPA3OBAHMSI  ITOATBEPIKAAETCS
MUKPOCKOIIEN KOAOHUII MUKPOMULIETA U HEOOABIIUM
COAEp)KaHMEM HYKAEMHOBOM KUCAOTBI B OSKCTPAKTE
aHTureHoB. Takum 06pasoM, B IPUCYTCTBUM CyAbdaTa
LIMHKAa AAAEPTeHHBIN MTOTEHLIaA TPUXOAEPMBI, BEPOSIT-
HO, OYAeT B OOABIIIEN CTEleHN CBSI3aH C KOMIIOHEHTaMU
MULIEAMAABHBIX KA€TOK. OAHAKO CropoobpasoBaHue B
MPUCYTCTBUM CyAbdara LMHKA HabAIOAQAM TpU OoAee
AAVUTEABHOM BBIPALIMBAHUY MUKPOMMULIETA, UTO, HAPSIAY
C 6OABIINM KOAMYECTBOM SKCTPArnpyeMbIX aHTUT€HHBIX
KOMIIOHEHTOB, MOXXeT IIPUAATh KYABTYpe rpuba IoTeH-
LIMAABHO BBICOKYIO CITOCOOHOCTD BBI3BIBATbH aAA€pIuye-
CKMe peakuuy y MakpoopraHusma Ha 0oAee MO3AHUX
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CpOKax MHKyDaLmm.

VameHeHne npoduAsi sKCTParupyeMbIX aHTUTE€HOB
npu pocte Mukpomuuera 1. asperellum Ha cpeae c Heop-
TaHUYECKUMU COASIMU ITOATBEP)KAEHO U IIPU ITOCTAHOB-
Ke peakiuy MpeLUIUTALUK C aHTUCBIBOPOTKOI (Puc. 2).
Haanume AOIIOAHUTEAbHDBIX 30H IPpEeUIINTAUN OTMeEYa-
AV BO BCEX BapMaHTaxX COAEl, HaubOAbIee KOAUYECTBO
KOTOPBIX HAaDAIOAAAM B QHTUI'EHHOM SKCTpakTe rpuoa,
BBIPALIlEHHOIO B NPUCYTCTBUM cyAbdaTa LMHKaA. [TosiB-
A€HNE AOITOAHUTEADBHDBIX TOHKUX ITOAOC ITIpEUUNIUTALIN B
MOCAEAHEM BapUaHTe IIOATBEPKAQET UX OEAKOBYIO IIpU-
poAy. AAQHHBIM METOAOM TAK)Xe AOKA3aHO OTCYTCTBUE
Pa3AUYMIL B QHTUI'€HOM CIIEKTPE Y IIPOU3BOACTBEHHOIO
wramma 1. asperellum v npupoanoro — 1. harzianum.

OTMeueHO, YTO MHAMBMAYYMbIL, UMEIOILIVe aAAEPIUI0
K IAECHEBBIM rpubaM, 4aCTO UyBCTBUTEABHBI U K He-
KOTOPBIM APYIMM BMAQM IA€CHEBBIX rpuboB. IToaTomy
MepeKpECTHOE pearupoBaHye TPUXOAEPMaAbHONM aHTU-
CBIBOPOTKM C aHTUT€HAMU APYTMX POAOB IPUOOB [T03BO-
AUT C BBICOKOV BEPOSITHOCTDIO IIPEAITOAOKUTD HAAUIME
YYBCTBUTEABHOCTU Y€AOBEKA K ADYTOMY IPUOHOMY POAY
[PU HAAMYMM AAAEPIUYECKUX PeakLuil Ha TPUXOAep-
My. B peaxuuu nmpeuunuranuy no YXTepAOHM ITOKasa-
HO OTCYTCTBUE INEepeKpECTHBIX peaKLuil aHTUIeHOB 1.
asperellum ¢ aAsepreHaMM TaKMX ITAECHEBBIX U APOXK-
JKermoAO0OHBIX TpubOB Kak: Alternaria tenuis, Aspergillus
niger, A. flavus, Cladosporium herbarum, Fusarium
oxysporum, Mucor pusillus, Neurospora sitophila,
Penicillium digitatum, P. chrysogenum, P. tardum, Phoma
betae, Rhizopus nigricans, Saccharomyces cerevisiae,
Trichophyton rubrum. Takum oOpa3om, aHTUTeHbI (aA-
Aeprenbt) Trichoderma spp. SIBASIOTCS popocrenubuy-
HbIMU.

BbiBOADbI

1. IToAy4yeHBI aHTUTEHBI TPOU3BOACTBEHHOTO LITAM-
ma T. asperellum, a TaK)ke TOMOAOTMYHAS TUIIEPYMMYH-
Hasi KPOANYbS AHTUCBIBOPOTKA.

2. IlpucyTcTBUE MOBBIIEHHBIX KOHLIEHTPAL[UIT COAEN
LIMHKA, MEAU U J)KeAe3a B IMTATeAbHON CpeAe BAUSAAO Ha
MOP(}OAOTHMIO KAETOK U CIIOP, HAKOIIAeHME 6MOMAacCHl,
criopoo6bpasoBaHue, OMOXMMUYECKUIT ¥ aHTUTE€HHBII CO-
CTaBbl 3KCTPAKTOB MUKPOMMUIIETA, YTO TOATBEPXAEHO
obpa3oBaHMeM pa3AMYHBIX KOMIO3ULMIT SKCTparupye-
MBbIX aHTUI'€HOB, BbBISABAJECMDbBIX B pe€aKUUU IpeLUununTa-
LI C QaHTUCBIBOPOTKOM.

3. OrcyTrcTBUe INEepeKpECTHBIX CepopeakLUMil 3KC-
TparupyeMbIX aHTUT€HOB IIPOU3BOACTBEHHOI'O LUITAaMMa
T. asperellum c aHTUreHaAMU APYTUX 'pUOOB U HaAMYMeE
TaKOBBbIX C IPVMPOAHBIM IITaMMOM 1. harzianum moa-
TBEP>KAQET POAOCIELUPUIHOCTD aHTUTEHOB (aAAepre-
HoB) Trichoderma spp.
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Tocmynuaa 8 pedakyuto wypHara 12.06.2008
Peyensenm: I.A.Babenko

Puc. 1. Muuenuu v cnopsl 7. asperellum Ha arapu3oBaHHol cpefie Yaneka B NPUCYTCTBIM PasNUUHbIX CONen MeTannos

(yBennueHue mmkpockona X 400). A — koHTponb; b — Ha cpepe ¢ CuSO,; B — Ha cpepe c FeSO,; I - Ha cpepe ¢ ZnSO,
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Puc. 2. immyHHasa anddysna runeprMmyHHOR KPOnUbel aHTUCbIBOPOTKY (TPW NYHKW B LLIeHTpe rens)
K aHTureHam T. asperellum.

T. sp. 302 — aHTMreHbl NPOV3BOACTBEHHOrO WTamma 1. asperellum;

T. harz — aHTureHbl npupogHoro wramma 7. harzianum;

Fe — aHTureHnl T asperellum BbipaleHHoro Ha cpege c FeSO,;

Cu — aHTureHbl T. asperellum BbipaleHHOro Ha cpefe ¢ CuSO,;

Zn — aHTtureHbl T. asperellum BbipalleHHOro Ha cpefe ¢ ZnSO,
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