BBeneHne TpyTOBMKM CKOLUEHHbIW, MJIOCKUNA, JIOXKHBIA U OKAaUMNEHHbIN, @ TakXXe
CBUHYLLKa TOHKadA - 3TO MaKpOMULLEThbI, LUIMPOKO pacnpoCTpaHEHHbIe HA eBPOonencKom
TeppuTtopumn Poccunckon ®epepaunn. U3 nutepaTypHbIX AaHHbLIX U3BECTHO, 4YTO
TPYTOBUKN NPUMEHSAIOTCA B HAPOAHON MeguumnHe NpoTUB HAarHoeHun, abgoMmuHanrun,
roHopewun, paka, gnabeta [1, 2, 3]. CBMHYLWIKa TOHKasa UCMNOJIb3YyeTCH B NMULLY, HECMOTPS
Ha TO, 4TO € 80-X roi0B OTHECeHa K Yncny HecbedobHbIX rpnbos. CyuecTByOT
AaHHble 0 BO3MOXXHOCTU UCMNOJIb30BaHUA CBUHYLLIKN TOHKOM B hapmauumn. Eé
3KCTpaKTbl 061afgaloT cnasMauTUYECKUM OeNCTBMEM, MOTYT CHUXXaTb KULIEYHYIO
NpoxXoaMMoCTb Npu gunapee [4], a Tak xxe obnagaloT aHTUOKCULAHTHBLIMU 1~
aHTubakTepunanbHbIMM CBONCTBaMU [5]. MakpoMMLUETbl CUHTE3NPYIOT LWWMPOKUA CNEKTP
BelwecTB, obnagatowmx bnonormiyeckom akTUBHOCTbIO. K TakmM BellecTBam
OTHOCATCSA 6enku, nonncaxapuabl, ankanongbl U 7.4. [6, 7]. U3BeCTHbIMU
MeAULUWHCKMMW MakpoMuLeTaMun AaBAATCA Yara, wnntake, penwn, Schizophyllum
commune 1 np. [6, 8]. 3 HUX Nosy4eHbl BUONOrNYeCKN aKTUBHbIE BELLLEeCTBa,
3apekoMeHoBaBLUne cebs Kak apheKkTMBHbIE NPOTUBOOMYX0sEBbLIE CpeacTBa [6, 9,
10]. BuocnHTEe3 NoA0OHbIX COeaUHEHUI CBA3aH C AeNCTBMEM (hepMEHTOB,
KOaKToOpaMun KOTOPbIX ABAAIOTCA MUKPO3JIEMEHThI MapraHey, Meab, KobanbT N T.4.
[11]. ChepoBaTesibHO, MOXKHO OXUAATb HAaKOMJIEHUSA MaKpoMuLeTamMun
nepeyncieHHbIX 3J1IeMeHTOB B NX bnomacce. Tak Kak MUHepasibHble 3/IeMEeHTbl MOryT
OKa3blBaTb KaK MOJIOXUTESNIbHOE, TaK U oTpuLaTesibHoe BO34eNCTBME Ha
dumsmonornyeckme npoLecchl, NpoucxoasLline B opraHm3Me 4yesioBeka, To aHaan3
MaKpOMULLETOB N MOJly4aeMbIX Ha UX OCHOBE MnpernapaToB Ha MPUCYTCTBUE B HUX 3TUX
KOMMOHEHTOB 3ac/ly>KnBaeT BHUMaHUA. [pn paspaboTke 61M0N0rnyeckn akTUBHbIX
npenapaToB TakXe cnefyeT Yy4YUTbiBaTb, YTO COOTHOLWEHNE MUHEPAJIbHbIX 3JIEMEHTOB
B Cblpbe 1 noJlydaeMblX N3 Hero rnpernapaTtoB MOXeET CYLeCTBEHHO oT/n4aTbcsa [12].
N3y4eHntio MnHepanbHOro coctaBa MakpoMumLEeToB NOCBAWEH paj paboT. Hanbonee
N3y4YeH MUHepanbHbIN cocTas rpmba Yara NokasaHo, 4TO cogep>XaHue 30J1bHbIX
BELEeCTB B MI3BECTHOM MeANUMHCKOM rpube yara coctasnseT 12-15 %. B 30ne 4varwy,
cobpaHHOIM B eBpornenckomn 4actm Poccmm - Mockosckom obnactu, 6ei1m obHapyXeHbl
anemeHThl K, Na, P, Mg, Ca, Si, Mn, Al, Zn, Fe, Cu, Ba, Se, Ni, Sr, B, B 4yare, cobpaHHom
B Cnbunpun - Kemeposckon obnactu, gononHuTenbHo obHapyxeHsl Ti, Zr, Mo [11, 13].
Bo Bcex paboTax oTMe4aeTCs, 4TO nNpu aHanmse rpmba, XnOKnNx KOHLEHTPATOB U
CYyXuX npenapaTtosB (MeslaHNHOB) B HMUX BbISIBASETCHA BbICOKOE COAEep KaHMe Kanus - oT
30 0o 50 % [12, 13, 14]. MNMpenapaTbl C TAaKNM BbICOKUM COAEPKAHNEM KA, MOTYT
OKa3blBaTb HebnaronpmAaTHOE BO3AENCTBME Ha OpraHm3M Yyenoseka [15]. B To xe
BpeMs MoKa3aHo, YTO B 3KCTPAKTbl Yarn nepexonsaT 3/1IeMeHThbl ULMHK U MapraHeL,
KOTOpble ABNAITCA KoaKTopaMn pepmeHTOB 4Yenoseka [16]. T.o., B npenapaThbl Yaru
nepexogsaT MUHEpaJsibHblE BELLECTBa, OKa3blBaloWMe U NMOOXKNTENbHOE, U
oTpuuaTenbHoe AeNCTBME Ha OpraHn3M Yyenoseka. MnHepanbHbIM COCTaB ApYyrux
TPYTOBbIX rpnboB Masno nly4veH. B pabote MuuyHo [17] npmBoOATCSA AaHHbIE O TOM,
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npeobnagaHne K, meHble cogep>xxaHue P, Ca, Mg, Fe, Mn, Zn, Cu, Mo, n B. B paboTe
[18] coobuiaeTcs 0 TOM, 4TO B TPYTOBUKE MJIOCKOM COAEP)KaHUE )Kefne3a CoCTaBnsAeT
446,32 MKr/r. bonblwoe Konn4ecTso Nybankaynin NOCBALLEHO N3YYEHUIO
MWHEepasibHOro coCcTaBa CBMHYLWKK TOHKon [19, 20, 21, 22]. B paboTe [20] aHanm3
CBUHYLLEK, cCObpaHHbIX B MonbLe, NpoBoANSCA C UCNOJSIb30BaHMEM MJIa3MEHHON
ONTUYECKOW SMUCCUOHHOWN CNEKTPOMETPUN N aTOMHO-abcopbLunoHHON
cnekTpomeTpuu. NMpueeneHo cogep>xaHume Ag, Al, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg,
Mn, Na, Ni, Sr, Pb, Rb n Zn. bbino Noka3zaHO HEKOTOpoe KoniebaHne gaHHbIX B
3aBUCMMOCTM OT roga cbopa, a Tak Ke pasnyme nx CoOaep>XXaHmsa B WNANKax n
HOXXKax. [1pn aHann3e CBUHYyLWeK N NMoYBbl 12 pa3HbiX permoHoB onbLun, YeTKon
3aBMCUMOCTU MeXay CoAep>XaHNEM 3/IEMEHTOB B MNo4Be N B rpnbax obHapy>XeHo He
obin10. B cpegHeM, 0k0s10 95% 13 BCex 0OHapy>XEHHbIX 3/1EMEHTOB NPUXOOATCSA Ha
Kanun (38750 Mkr/r cyxoro rpuba). NpakTn4eckn Bo BCeX nccnenoBaHHbIX obpa3uax
Obinn 06Hapy>XeHbl TOKCUYHbIE TAXKeNble MeTasibl: kKagMmun (ao 0,68 MKr/r cyxoro
rpuba), cesmnHeu (0o 5,9 MKr/r cyxoro rpuba) n ptyTb B (80 0,6 MKr/r cyxoro rpuba). B
paboTe [19] coobLiaeTcs 0 BLICOKOM COAEPKAHUU B CBUHYLLKaX pagnoHyKknenga -
uesns. Npubbl cNoCoOHbI HaKanAMBaTb TAXKENbIE MeTaJlJibl U3 OKPY>KatoLLen cpebl,
KOTOpble MOryT NepexoanTb B npenapaTbl N3 HMUX. [M03TOMY N3y4YeHne 3/IEMEHTHOI 0O
cocTaBa HeobxoOomMMo ons ycTaHoBseHUA 6e30MacHOCTM Kak camMmux rpnbos, Tak n
rnosiydaeMbIX U3 HUX NpenapaTos. Llenbio nccnenosaHua SBasAs0Ch onpeneneHue
MWHepasIbHOro CoOCTaBa MakKpoMULLETOB, NpouspacTarwmx B Pecnybnmke TaTapcTaH.
JKcnepuMeHTasbHasa YacTb iccneposann naonosble Tena, cobpaHHbie B
3eneHon01bCKOM panoHe B 2010 r.: cbipb€é 1 - TpyTOBMKa oKanMnéHHoro (Fomitopsis
pinicola); cbipbé 2 - TpyTOBUKa naockoro (Ganoderma applanatum); cbipbé 3 -
TpyTOoBMKa NnoxHoro (Phellinus igniarius). Cbipbé 4 - cTepuiibHble HAPOCTbl TPYTOBMKA
CKoWeHHOoro (4ara, Inonotus obliquus), KynaeHHblIe Yepe3 anTe4yYHylo CeTb -
3aroToBJsieHO B Pecnybnnke bawkopTocTaH. iccnenosanuv naofoBble Tesfla CBUHYLLKK
ToHKown (Paxillus involutus), cobpaHHble B: Cbipbé 5 - Aw Ke4 B 2011 r.; Cbipbé 6 -
Ctonbuwax B 2011 r.; ceipbé 7 - npuropone KasaHum B 2011 r.; cbipbé 8 - Analanke B
2011 r.; colpbé 9 - Anawanke B 2012 r.; cbipbé 10 - KazaHu B 2012 r.; cbipb€ 11 - A
Ked B 2012 r. DKCTpaKUMIO MesIKOM3MeNb4€HHbIX rpuboB NpoBOANAMN BOAOMN
MeTogamMun: pemMauepauuns [23], kmnadyeHne B TedeHue 2 4 [24]. WccnepoBaHue
MWHepasibHOro cocTtasa NPOBOAWIIN C MOMOLLBIO CMeKTpoMeTpa YHUBEPCasIbHOro
peHTreHogyopecueHTHoro CYP-02 «PeHoMm ®B» no [25]. Mpunbop ocywecTenaeT
onpeneneHne 31eMeHTOB OT HaTPUs A0 ypaHa B pa3/inyHbIX obpa3uax opraHM4ecKoro
N HEOPraHMYeCcKoro nponcxoxaeHus [26]. B nccnegyemoix obbekTax 6bi10
naeHTnpnumpoBaHo 60-90 % oT Bcex obHapy>XeHHbIX 3n1emMeHToB. ObcyxaeHne
pe3ysibTaToB MI3BECTHO, YTO CBUHYLLKA TOHKAsA OTHECEeHa K S40BUTbIM rpnbam, HO OHa
BCE paBHO NUCMNOJIb3YeTCA B NULLYy nocse npeasaputTesnibHom 0bpaboTku. TpyTOBUKMK
NMJOCKNIN, NNOXKHbIN, OKaWMNEHHbIW U Yara - rpnbsl, NpenapaTbl U3 KOTOPbIX
NCNosb3ylTCA B HAPOAHOMN MegnunHe. s oueHkKn 6e30nacHOCTU nccnenyembix



MaKpOMULLETOB KakK MULLLEBOIr0 MPOAYKTa Uan ncTodHnkKa BAB 6bin nccnepgosaH nx
MUHepasbHbIN cocTaB. Kak nokasaHo B Tabnnuyax 1 1 2, HU 0gnH N3 nccienyembix
06pa3uoB rpnboB He COOEPXUT TAXKENLIX METAJIJIOB, COAEPXKAHME KOTOPbIX
KOHTPOINPYETCA B NMULLEBLIX MPOAYKTaX U Cblpbe, NCMOJIb3yeMOM B
hapMaueBTUYECKON NpOoMbILLIeHHOCTN [24]. Bonee 90 % oT BCcex 0OHapy>XeHHbIX B
TPYTOBMKAX JIEMEHTOB MPUXOANTCA Ha MaKpPO3JIeMeHTbI pocdop, Kanun, Kaabunm n
cepy, MeHbLUe coagepXXaHue xenesa, UWMpPKoHUs, pybunans, umHka, CTPOHLMS,
MapraHua v TUTaHa, YTOo coriacyeTcs C iMTepaTypHbIMN AaHHbIMU. OTME4Y€eHO 04YeHb
BbICOKOE cofep)XaHne KalbLuusa B TPYTOBUKaX MJIOCKOM N JIOXKHOM - 68 n 80 %
cooTBeTCTBEHHO. OT BCEX APYrUX UccnenoBaHHbIX rpnboB oTaM4aeTCs 4Yara, B Hen
CyMMapHasda 0onsa Kanusa u Kanbuma coctasnseT 99 %, ocdop v cepa He
obHapy>XeHbl, cofep>XaHne Apyrux 3ieMeHTOB MUHUMabHO. Yara, nccnenoBaHHas B
naHHom paboTe, He cogep)kasla BaHaaus, cesieHa, XpoMa, HUKeNs, B OTAIM4uMe OT Yaru,
cobpaHHoOM B MockoBckon n KemepoBckon obnactax [11, 13]. Tabnvua 1 -
MuHepasibHbIN COCTaB TPYTOBMKOB DneMeHT Coaep>xaHune 31eMeHTa B Cbipbe, %1 1
(oKanMMEéHHbIN) 2 (Nnockuin) 3 (noxxHbin) 4 (4ara) P rpmnb 10,00 6,00 4,00 - aKCTpaKT
4,61 6,33 6,00 - S rpub 5,00 3,00 2,00 - akcTpakT 1,49 1,52 2,00 - Krpnb 70,00 17,00
10,00 97,00 >kcTpakT 52,30 88,70 52,00 99,16 Fe rpmn6 1,50 0,80 0,70 0,02 3KCTpakT
0,05 0,56 0,30 0,01 Zn rpu6 2,60 1,30 1,50 0,20 3kcTpakT 0,49 1,90 0,30 0,12 Ca
rpmn6 8,90 67,80 80,10 1,90 skcTpakT 39,85 0,40 39,00 0,11 Srrpub - 0,10 0,10 0,01
3KCTpaKT - - 0,01 - Mn rpub - 2,60 - 0,70 akcTpakT 1,00 0,38 0,10 0,15 Rb rpub - - -
0,10 skcTpakT 0,11 0,08 0,03 0,07 Zr rpn6 1,30 0,30 0,50 0,10 3kcTpakT --0,10 - Cu
rpub - - - - akcTpakT 0,11 0,14 - 0,37 Ti rpm6 0,90 0,90 0,70 0,10 3KcTpakT - - 0,10 -
MpumedaHue: 1 - oT obLiero Yncna obHapy>XeHHbIX 31eMeHTOB MHepasibHbIN COCTaB
nccnenoBaHHbIX CBMHYLLEK CXOX C COCTaBOM TpyToBMKOB. bonee 90 % oT
coaep)xaHus Bcex obHapy>XeHHbIX B CBUHYLLKaX 3/1IeMeHTOB NPUXOANTCA Ha
MaKpo3aeMeHTbl hocop, cepa, Kanbuuin n Kannin. CogepxxaHue ocopa, Kaabumnsa n
Kannsa BapbupyeT B 3aBUCMMOCTU OT MecTa cbopa CBMHYLLEK, a coaep)XaHue cepbl
ocTaétca NnpnbansnTtensHO Ha 0QHOM YPOBHE. B MeHbLleM Kosn4yecTBe 0bHapyXeHb!
LWHK, )Xene3o, CTPOHLUMIN, MapraHey, pybuann, UMPKOHUA, NTTPUA N Melb,
coaep)XaHne Kakaoro n3 Hux meHee 1 %. IcknyeHmne coctaBnsaoT obpasubl,
cobpaHHble B Ka3aHn n Anawanke B 2012 r. B aTux obpa3uax, N0 CpaBHEHUIO C
cobpaHHbIMU B JpYrnx panoHax, 0bHapy>XeHO MoBbILLEHHOE COAEPXKAHME LNHKA,
Meaun n, B ocobeHHoCcTHn, xenesa (B 4-70 pa3). ITO yKa3blBaeT Ha CNOCOBHOCTb
CBUHYLWWEK HakKanMBaTb MeTaJsl/ibl B paloHax C He61aronoay4HoOm 3KO0rN4eCcKon
o6cTaHOBKOW, NO3TOMY HEOBXOAMMO C OCTOPOXKHOCTbIO BbibMpaTh MecTa cbopa
AaHHoro rpmba. YTobbl MoKasaTb, MPOUCXOANT JIN KOHLUEHTPUPOBAHNE IEMEHTOB NpKn
nepexofe ot rpnboB K 3KCTpPaKTaM, NCCNefoBaH MNUHEPASIbHbIN COCTaB CYyXMX
3KCTpakToB (Tabn. 1, 2). Tabnnuya 2 - MMHepanbHbIN COCTaB CBUHYLLEK D/IEMEHT
Cooep>xaHue anemMeHTa B Cbipbe CBUHYLWEK, %1 5 (Aw ke4 2011) 6 (Ctondbuwm 2011)
7 (Ka3aHb 2011) 8 (Anawanka 2011) 9 (Anawanka 2012) 10 (Ka3aHb 2012) 11 (Aw



key 2012) P rpmn6 7,00 5,00 3,00 3,00 6,90 5,62 7,40 akcTpakT 8,96 7,10 5,17 1,92
6,02 5,22 4,80 S rpu6 2,00 1,00 2,00 2,00 2,88 1,87 4,40 skcTpakT 1,00 1,01 1,03
1,92 2,01 1,00 3,00 K rpun6 89,00 92,00 92,00 91,00 82,23 60,36 65,00 skCcTpaKT
89,63 91,28 92,97 95,85 86,25 88,37 80,00 Fe rpu6 0,20 0,10 0,40 0,40 1,73 28,08
0,90 skcTpakT 0,04 0,20 0,09 0,06 0,20 0,20 0,10 Zn rpwm6 0,60 0,50 0,20 0,20 1,73
0,94 0,70 >kcTpakT 0,20 0,20 0,31 0,10 0,20 0,20 0,10 Ca rpub6 0,70 0,60 2,70 3,70
2,88 0,47 21,00 3kcTpakT ----5,014,62 12,00 Srrpmb - - 0,10 0,10 - - 0,10 3KCTpaKT
--0,020,070,01-0,04 Mn rpu6 0,10 0,04 0,05 0,10 0,23 1,40 - 3kcTpakT 0,07 0,10 - -
---Rb rpwu6 0,20 0,03 0,20 0,20 0,29 0,33 0,06 3kcTpakT 0,10 0,10 0,41 0,10 0,10
0,20 0,04 Zr rpn6 0,10 0,10 0,20 0,20 - - 0,10 3KCTPAKT - - - - - 0,06 0,03 Y rpub - -
0,01 0,01 - - - aKCTpaKT - - - - - 0,01-Curpub----1,150,94 0,40 akcTpakT - --- 0,20
0,12 0,05 NMpumeyvaHue: 1 - oT obuiero 4ncna obHapy>KeHHbIX 3/1IEMEHTOB
MunHepasibHbI COCTaB 3KCTPAKTOB TPYTOBUKOB MJIOCKOr0, JIOXKHOI0 U OKaMMJIEHHOI O
CWJIbHO OT/IN4AeTCHA OT MMUHEpPaAJZIbHOro cocTaBa caMoro colpb4. MNponcxoanTt
3HauYnNTENIbHOE U3MEHEHMEe CoLePXKaHUA Kalnsa N KaJlbL NS - OCHOBHbIX MUHEpPasibHbIX
KOMMOHeHTOB rpnbos. Heob6xooMMo OTMETUTb, YTO B TPYTOBUKAX MJIOCKOM U
OKanMNEHHOM He obHapyxeHa Meb, OAHAaKO OOHapy)XeHa B 3KCTpaKTax U3 Hux. T.o.
MPOUCXOANT KOHLUEHTPUPOBaAHME aTOMOB Mean NMpu NOJly4eHUN SKCTPaAKTOB.
AHanorn4yHoe ABJeHne NoKasaHo N AN TPYTOBMKOB OKANMJIEHHOIO U JIOXXHOIO B
OTHOLUEHUN MapraHua. 9To yKa3blBaeT Ha HeobXOANMOCTb TWaTes/IbHOro aHann3a
MWHepasibHOro cocTasa npenapaTos, NoJly4YaeMblX BOOHOW 3KCTPaKLMen N3 TPYyTOBbIX
rpnboB., T.K. MPY 3TOM MOXKET NPONCXOANTb KOHLEHTPUPOBaHNE MeTaJ/loB,
cofep)xaHne KOTopbliX B CaMux rpnbax HesHauynTesibHo. NNoKa3aHo, 4YTO COOTHOLLEeHune
MWUHEepasibHbIX 3JIEMEHTOB B dKCTPaKTaX CBUHYLLUEK CXOAHO C COOTHOLWEHUEM
3/1eMEeHTOB B Cbipbe. HecMOTpA Ha TO, 4TO CBUHYLUKMN Cbipbs 9 n 10 cogep>xanu
MOBbILLEHHOE KOJINYEeCTBO Xene3a, Mean N LMHKA, cogep>XaHne 3TUX 3J1eMeHTOB B
3KCTpaKTax cbipbsa 9 n 10 HaxoAUTCA Ha O4HOM YPOBHE C COAep)XaHMEM B IKCTpPaKTax
Cblpbs 5, 6, 7 1 8. T.0. MUHEpPaANIbHbLIN COCTAaB 3KCTPAKTOB CBUHYLLEK Masio 3aBUCUT OT
MecTa cbopa Cbipbsl U COAEPXKaHNA MUHEpPaASIbHbIX 3/IeMeHTOoB B HEM. BeiBoabl 1. Yara
(cobpaHHasa B Pecnybnuke bawkopTocTaH), TPYTOBUK MIOCKNIA, TPYTOBUK
OKAMMANEHHbIN, TPYTOBUK JIOXKHbIN N CBUHYLLKa TOHKas, cobpaHHblie B Pecnybnnke
TaTapctaH B 2010-2011 r., He cogep>aT TSAXENbIX MeTannos. 2. [Npn nonyvyeHnn
SKCTPAKTOB TPYTOBMKA MJIOCKOr0, TPYTOBMKA JIOXKHOIO, TPYTOBMKa OKANMJIEHHOI O,
Yarm N CBUHYLLKN TOHKOW He MPOUCX0ANT KOHLEHTPUPOBAHME ONACHbIX MUHEPAIbHbIX
3J/IEMEHTOB.



