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IIIJICYMOK. Ha ocHOBi OTpHMaHUX Pe3yIbTATIB IOMO0 MUPKYIALIi a30Ty y mTa0eIsIX THO MOYKHA 3pOOUTH BHCHO-
BOK, 1[0 aHaJIi30BaHi (epMH CTAaHOBILATH CEPHO3HY 3arpo3y HABKOJIHMIIHBOMY CEpPEIOBHILY. BTpaTH a30Ty B pe3ysbTaTi BUTOKY
3 THOMOBOIO PiMHOI0 KonuBatoThes Bif 38,1 no 48,1%. TakuM 4nHOM, HENpaBHIIbHE 30€piraHHs THOIO 301JIbIIY€E THCK CLIBCH-
KOT0 TOCIIOapCTBa Ha IPUPOJHI €KOCHCTEMH Ta HETATHBHO BIUIMBAE HA SKICTH BOIU.
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BIIVIUB PI3HOI'O OPTAHIYHOI'O YAOBPEHHSI HA HAKOIIMYEHHS BAJKKUX METAJIIB ¥
HACIHHI PO3TOPOIIII IJIAMHUCTOI (Silybum marianum L.)

Bugueno eniug piznoeo opeaniunozo y0oopenHs Ha HAKONUYEHHS 8ANCKUX MEMANi6 y HACIHHI pO3MOPONULT NIAMUCTOL.
Bcemanoeneno, wo 3a yoobpenns posmoponui nasmMucmoi opeanivnumu 006pueamu nio8uwyemvcsi Koegiyicnm nako-

NUYeHHs COUHYIO, KAOMIIO, YUHKY ma MiOi y HACIHHI, 0COONUBO 3a GUKOPUCMAHHA NEPecHoI0 ma deghekamy, NOPiGHAHO MeHule
3a GUKOPUCIANHSA CUOEPAMIG.
Kuro4oBi ciioBa: po3roporina misMICTa, HaCIHHS, BaXKKi MeTall, Opra"iyHi Jo0pusa.

Ilocmanoska npoodnemu. Po3BuHyTa TOCTIONApChKa MisIIBHICTD JIIOJICTBA CTaJla IPUIUHOKO HATXOKSHHS PI3HOMAHIT-
HUX TIONIOTAHTIB Y HABKOJIMIITHE CEPEIOBHIIE, Cepell SKUX 0cOoOIMBE Micle 3aiiMaloTh Ba)KKi METAJH, IO XapaKTepPU3yIOThCS
BHCOKOIO TOKCHYHICTIO, PYXJIUBICTIO B IPUPOJTHOMY CEPEIOBUII Ta 3JaTHICTIO 10 HATPOMaPKESHHSI.

3a0pyaHEHHS IPYHTOBOI'O TIOKPUBY BRXXKHMH METalaMH IOB’S3aHE 3 HAsBHICTIO PI3HMX JPKEpPENl TEXHOTEHHUX E€MICiH
MOJTFOTAHTIB: MPOMUCIIOBI 00’ €KTH TipHUYO-METATYPriiHOT0, XiMiYHOTO, IMaINBHO-€HEPIeTHYHOI0 KOMILIEKCY, MallMHOOY -
BeIbHI MiAMPUEMCTBA, PO3ralyKeHa TPaHCIIOPTHA cucTeMa [2].

CBilf BHECOK 111010 Ha/IXO/UKEHHS TTOJIOTAHTIB BHOCHUTH 1 CLIIBChKE TOCMOIAPCTBO Yepe3 HaMipHE 3aCTOCYBaHHS BHCO-
KHX JI03 MiHEpaJIbHUX, OPTaHIYHUX JOOPUB Ta MECTUIHIIB, IO MIiCTATh JOMIIIKU BaKKUX METalliB. BHECEHHS y IPYHTH TOKCH-
KaHTIB ITPU3BOJUTE 10 IPYHTOBO-EKOJIOTIYHUX HACIIKIB: CIIPUYMHSIE HETaTUBHI 3MiHU (Pi3MKO-XIMIYHUX 1 arpoXiMiuHHX BIlac-
TUBOCTEH IPYHTY, NOTIPIIEHHS YMOB XATTEAISUIBHOCTI IPYHTOBOI 0i0TH, IOPYIIEHHS HOPMAJIBHOTO POCTY ¥ PO3BUTKY KYIBTY-
PHHUX POCIIHH & JI0 1X 3arubeti, 10, BPEUITi-PENIT, 3HIKYE PIBEHb OE3MEKH JKUTTEMISTIBHOCTI camoi oauHu [2, 4].

BinHMY4YMHa € TOCUTH BEIMKUM arpapHUM PETiOHOM 3 iHTEHCHBHHUM BEACHHSM CiIbCHKOTOCIIOAAPCHKOI MisITLHOCTI, SKa

OB’ s13aHA 3 BUKOPHCTAaHHAM BEJHKOi KUIBKOCTI MiHEpaJbHHUX Ta OPTraHiYHUX JOOpWB, mecTUIAiB. ToMy mpobieMa BUBYCHHS
TOKCHUYHOI i1 Ta BUBEIEHHS BaXXKUX METaJIB CTOITh OCOOJIMBO TOCTPO.
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Ananiz ocmannix oocnioxncenv ma nyonikayiii. B yMoBax ChOTOJICHHS JTIKAPCHKI POCIMHY € HE TUTBKHU JHKEPETIOM POC-
JIMHHOT CHPOBUHU JJIsL BEJIMYE3HOI KiJIbKOCTI JIKYBJIBHHUX 1 MPOQUIAKTUYHUX 3ac00iB, a W JIKEPEIOM JOXOMYy Ul OKPEMHUX
CiTbCHKOTOCMOAAPCHKUX i AMPUEMCTB 1 IOMOTOCTIONAPCTB HAaceneHHst [5].

3aBIsSIKM LIUTIOIIAM BJIACTUBOCTSIM Ta IOCTIHHO 3pOCTar0yOMy MONMKUTY HA CHPOBHUHY JIIKApCHKOi POCIMHU — PO3TOPOIIII
TUIAMHUCTOT, IJIOIII il MOCIBY MOCTIHHO 3pOCTAIOTh.

Posropomma mismucta (Silybum marianum L.) — ogHo- a0 ABOpiYHA KOMFOYA POCIHHA BUCOTORO 10 1,5 M, ocobiuBic-
TIO SIKOI € HasBHICTh OiKX IUIAM Ha JIHCTi [6].

LiHHOIO CHPOBUHOIO JaHOI POCIMHHM € 3piTi IJIOAH, SKi BUKOPHCTOBYIOTH IIPH BHUTOTOBJICHHI JIIKAPCHKUX IperapaTiB
JUTS JIiKyBaHHS 3axBopioBaHb nedinku (Kapcewmm, [dapcin, JleranoH), qif09010 peYOBHHOIO SIKUX € CHIIIMAapHH. TakoX BOHH Mic-
TATH OLIOK, JIIMiIH, )KUPHI KUCIOTH, edipHY oJIifo, Tomo. Bizomo, mo po3Toponiia HaKOMUYy€e BaXKJIUBi O10JI0TiYHI eTeMeHTH,
30KpeMa CeJeH i KyIpyM, sKi, CYKYITHO 3 BiTaMiHOM E, CTUMYITIOIOTE YyTBOPEHHS aHTHTLNI 1 IIOCHIIOIOTh IMyHHY CHCTEMY Opra-
HI3My, PET'YIIIOI0Th CTaH CepIeBO-CYIUHHOI ciucTemMH [1].

BuBueHHs1 aganTanii OKpeMUX BUAIB JIKapChbKUX POCIMH, IO POCTYTh MOOJIHM3Y MOTEHIIHHUX JKepen HaJIXO/KEHHS
B)XKHX METAJIiB, Ja€ MOXKJIMBICTD 3’5ICYBaTH PiBEHb TPAHCIIOPTYBAHHS Yepe3 IPYHT A0 JIIKaPChKUX POCIIMH JaHUX TOKCHKAHTIB
Ta BU3HAYUTH PiBEHb iX Ol0NOTiYHOI CTIMKOCTI 10 3a0pyJaHEHHS. 3aB/AsSKU IIbOMY MOJKHAa BCTAaHOBUTH JOLIJIBHICTH BUKOPHC-
TaHHS TaKMUX JIKApCHKUX POCIHMH AJIS IiJBUIIEHHS a00 KOpesLii pe3uCTEeHTHOCTI OpraHi3My /0 JIii HeraTUBHUX (akTopiB Ha-
BKOJIMIITHBOTO MPUPOTHOTO cepenosuiiia [3].

OCKUIBKH 3 JIIKapCchKOI CHPOBHHHU BaKKi METAlld MEPEXOIATh Y JIKapChKi MpenapaTH, a MOTiM HAAXOIATh B OPraHi3M
JIFOMHU, BXXUBAHHS JIIKAPCHKUX POCIHH, 310paHUX Ha TEPUTOPIAX i3 MiABHIICHAM BMICTOM Ba)KKHX METaTiB, MOXE 3aTPOXKY-
BaTH 370POB’O JIFOJMHH, CTBOPIOIOYX HETATHBHHN BIUIMB Ha poOOTY BHYTPIIIHIX OpPTaHiB Ta (i3i0J0TigHi mpomecH opraHizMy
B 1iiomy [7].

Mema po6omu ToNATaE Y BUBYCHHI BIUIMBY Pi3HOTO OPraHIYHOTO YIOOPEHHS Ha HAKOMMYEHHS BaKKUX METANIB Y Ha-
CIHHI PO3TOPOMIII TISIMHUCTOI.

Memoouka docnioxycennsn. Cxema OCHIPKEHb BKIIIOUasa I1sITh BapiaHTiB JIOCIily B YOTHPHPa30Biil moBTOpHOCTI. [le-
pILIMIA BapiaHT JOCIIIKEHb BKJIFOYaB BUPOIIYBaHHs PO3TOPONIII MIIMUCTOT MiCiIs MONEpeIHIKA MIIEHHUI 03UMOi (KOHTPOJIb).
Jpyruii BapianT AOCHIKEHb BKJIIOYaB BUPOIIEHHS PO3TOPOIIII IUIIMUCTO] 3a MiKUBJICHHS nepernoeM (20 1/ra) micis mnore-
penHUKA MUICHUIN 03uMOi. TpeTiit BapiaHT JOCHTIHKEHb BKIIIOYAB BUPOIICHHS PO3TOPOIIIIN TUIAMHUCTOI 3a MiKUBICHHS nede-
KaToM (6 T/ra) micis monepexHUKa MiIeHuIi 03uMoi. YeTBepTuil BapiaHT AOCIIKEHb OXOILIIOBAaB BUPOIYBaHHS PO3TOPOIIIL
IUIAMHUCTOI 33 YAOOpEeHHS cujepaToM (TipuuIlsd) micysl TMONepeHUKa MIICHUI 03uMoi. [1°sITuil BapiaHT AOCHTIHKEHb OYB CIIpsi-
MOBaHHMH Ha BHPOIYBaHHS PO3TOPOIILI IUIIMHUCTO]T MiCJI YOTUPHUPIYHOTO TIOTIEPETHNKA JIFOIIEPHHU ITOCIBHOI.

OcHoeHhi pe3ynomamu 00cidxcenHs. XapaKTepU3yIOUN KOHICHTPAIII0 BaKKAX METAliB y HACIHHI PO3TOPOIIIII TIIs-
MHCTOI 32 YIOOpeHHS 11 OpraHiyHIMH ToOpHBaMU HEOOXiTHO BIAMITHUTH, IO JaHUI MOKAa3HHUK KOJIUBABCS MO CBHUHINO Bix 0,5
Mr/kr 10 4,1 mr/kr, kagmiro — Big 0,08 Mr/kr no 0,68 Mr/kr, HUHKY — Bifg 27 MI/kr g0 98 Mr/kr Ta miai — Big 7,5 mr/kr go 19,2
MT/KT.

HaiiHwk4a KOHLIIEHTpALlisl CBUHIIO, KaIMit0, IIMHKY Ta MiJii CllocTepirajach y HaCiHHI PO3TOPOIILII IJISIMUCTOT TIPU BU-
poIIyBaHHi 11 MiC/s YOTHPUPIYHOTO MONEPEIHNKA JTIOIePHH MociBHOI. HaliBuIla KOHIICHTPAIIisl CBUHIIO 1 KaMIil0 CIIOCTepira-
Jlach y HaCiHHI pO3TOPOIIIi TUISIMUCTOT 3a MiJUKUBIIEHHS ii eeKaToM, a IUHKY 1 MiJi — 32 BAKOPUCTaHHS IIEpEerHor0. 30Kpema,
KOHIEHTpALisl CBUHIIIO, Ka/IMiI0, IMHKY Ta MiJll Y HAaCiHHI PO3TOPONIII TUISIMUCTOI 3a IiJPKUBJICHHSI [IEpErHOEM, Oyna BHIIA
BIIMOBIZHO ¥ 6,8 pasa, 4,6 pa3a, 2,8 pa3a i 2,5 pa3sa, nedpekarom — y 8,2 pasa, 8,5 pasa, 3,0 paza i 2,4 paza ta cugaepaTom — y
2,6 pasa, 4,6 pasa, 2,7 paza i 2,1 pa3a MOpIBHSIHO 3 aHAJOTIYHOK CHPOBHUHOIO OJCPIKAHO 32 YOTHPUPIYHOTO MOIMEPEIHUKA
JFOIIepHH TOCiBHOI. KOHIEHTpallis CBUHINIO, KaJMil0, HUHKY Ta MiJi y HACIHHI pO3TOPOIIIII IDIIMHCTOI 32 IiKUBIICHHS TIepe-
THOeM OyJia BHIA TIOPIBHSHO 3 aHAJIOTIYHOIO CHPOBHHOIO OJIEp)KaHOIO 0e3 i KUBICHP BinmoBinHO v 1,1 pasa, 1,08 pasa, 1,25
pa3za ta 1,03 paza. 3a miKUBIICHHS pO3TOPOIIII ITIIMUCTOT AeeKkaToM KOHIICHTPAIlisi CBIHIIIO, KaMifo, IIMHKY Ta Mifi y Ha-
CiHHI OyJa BHIIIa OPIBHSIHO 3 KOHTPOJIEM BinmoBimHO y 1,3 pasa, 1,83 pasa, 1,04 paza Ta 1,03 pasa.

3a BHpOIIyBaHHS PO3TOPOIIII IUIIMUCTOT ITICIIS CHIEpaTy KOHLEHTpALisl CBUHIIO Ta KaJMifo Oyna Ha piBHI 3 KOHTPO-
nem, 30kpeMa, 3,1 mr/kr i 0,37 MI/Kr, a UHKY Ta Miji Jemo HIbKYa, BiamoBiaHo y 1,04 pa3za ta 1,09 pasa.

YV BapiaHTi Ip¥ BUPONITYBaHHI PO3TOPOIIIIi TISIMUCTOT MiCIS YOTUPHUPIYHOTO MONIEPETHIKA JIOIEPHU TTOCIBHOT KOHIICH-
Tpais KaaMiro, ITMHKY 1 Miai Oyyia HIK4Ya y HaCiHHI BIAMOBIAHO Y 4,6 pa3a, 2,8 Ta 2,3 pa3za MOpiBHSHO 3 KOHTPOJIEM.

[TopiBHIOIOYH BiAIIOBIAHICTH KOHIICHTPAIl BAXKKUX MeTaliB TpanndHo gomyctuMuM piBHsaM (I'/IK) y macinHi po3Topo-
I IIMACTOI HEOOXiTHO BIAMITHTH, IO 32 BUKOPUCTAHHS y SIKOCTI yIOOpeHHS meperHoro, nedekary ta cuaepary DaHUI
MOKAa3HUK OYB BHIIMIA 32 BCTAHOBICHY HOPMY, TOJIi SIK IPX BUPOIYBAaHHI TaHOI KYyJIBTYPH MiCII YOTHPUPIYHOTO TOMEpETHNKA
JIFOLIEPHU ITOCIBHOT, HAaBIAKH, HIDKYUH.

Amnaiizyroun koeimieHT HeOe3MeKn BaXKKUX METANIB Y HACIHHI PO3TOPOIIII TUIIMUCTOT HEOOXITHO BIIMITHUTH, IO Ja-
HUH TOKAa3HUK KOJHMBABCs 1Mo cBUHINO Bix 1,0 no 8,2, kanmito — Bix 0,8 mo 6,8, nuuky — Bix 0,54 mo 1,56 Ta mini —Big 0,75 o
1,75. Haitamxunii koedilieHT HeOe3Mekn BaXXKUX MeTaliB OyB y HAaCiHHI pO3TOPOIIII IUIIMUCTOI IIPH BUPOLLYBaHHI il micis
YOTHPHUPIYHOTO TOTIepETHIKA JTIOLEPHH MOCIBHOI.

BopHowac HeoOXiqHO BIAMITUTH, 10 KoeillieHT HeOe3NeKH CBUHIO, KaJIMilo, IUHKY Ta MiJi y HAaCiHHI PO3TOPOIII
IUISIMECTOT OYB BHINMM 32 ITiDKUBJICHHS 11 ieperaoeM Bignosinuo y 1,09 pasa, 1,08 pasa, 1,25 pa3a ta 1,09 pasa, a aedexatom
—vy 1,32 paza, 1,83 pasu, 1,05 pasu ta 1,04 pa3u MopiBHIHO 3 KOHTPOJIEM. 32 BUKOPHUCTAHHS CHAEPATy KOeQillieHT HeOe3MeKn
CBHUHITIO Ta KaaMito OyB Ha PiBHI 3 KOHTPOJEM, a IWHKY 1 Mifi — Hmkamid y 1,04 pa3za i 1,09 pa3a. Koedimient HeGe3neku CBUH-
10, KaJIMif0, IIMHKY Ta MiJi y HaCIHHI PO3TOPOIIIIi TUIIMUCTOI 32 BUPOIICHHS 11 MiCIIS YOTUPHUPITHOTO MOTICPETHUKA JFOIEPHH
MmociBHOI OyB HIKYKMM Y 6,2 pa3a, 4,6 pa3a, 2,8 pa3a Ta 2,3 pa3a BiAIOBITHO MOPIBHSIHO 3 KOHTPOJIEM.
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Bucnogxu. 3a pesyibTaTaMu JI0CHIIPKEHb BCTAaHOBJICHO, 1110 32 YIOOPEHHS PO3TOPOIILI IUIIMUCTOI OpPraHiYHUMHU J100-
PpHUBaMH TiIBUIIYETHCS KOE(DIIEHT HAKOIMYEHHS CBUHIIIO, KaJMIIO, IIMHKY Ta MiJli y HaciHHi, OCOOJIMBO 32 BUKOPHCTAHHS IIe-
perHoro Ta aedekary, MopiBHIHO MEHIIE 32 BUKOPUCTAaHHs cuaepaTiB. Tofi sk MpH BUPOLTYBaHHI PO3TOPOIIIII TUISIMUCTOT Tic-
JIsL YOTUPUPIYHOTO TONEPEIHNKA JIFOLEPHHU MOCIBHOT 0€3 BUKOPUCTAHHS MIJDKUBJICHHS AaHOI KYJIBTYPH IPOTITOM JaHOTO IIe-
piody Aa€ MOXKJIMBICTh OYMCTUTH I'PYHTH B/l BaXKKHMX METaJiB BHACHIJOK (iTopeMeniauii Ta 3HU3UTH y JIMUCTKOBIH Maci Ta Ha-
CIHHI KOHIIGHTpAIlil0 CBUHIIO, KJMII0, IUHKY Ta MiJll HI)KYE TPAHMYHO JIOMYCTUMUX KOHIIEHTpAIii.
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INTENSIFICATION OF GROWTH PARAMETERS OF THE MUSHROOMS PLEUROTUS OSTREATUS
UNDER SOLID-PHASE CULTIVATION ON AGRICULTURAL WASTE

The effect of laser irradiation of vegetative mycelium on growth parameters of P. ostreatus during cultivation on agri-
cultural waste has been studied. It is shown that the greatest stimulation of growth processes was observed in response to the
action of light irradiation with a wavelength of 532 nm when cultivated on a substrate with 100% wheat straw content. The
results of studies on the duration of the processes of formation of the rudiments of fruiting bodies and their number show that
the irradiation of the mycelium with light wavelength of 532 nm reduces the fouling time of the substrate of wheat straw by 6
days.

Key words: vegetative mycelium, cultivated, agricultural waste, substrate.

Due to the ability of xylotrophic fungi to grow on a variety of cellulose-containing substrates, such as cereal straw, corn
cobs, sawdust, pulp, cotton and oil palm waste, banana leaves, coconut husks, tree bark and leaves, flax, their cultivation can
be effectively processed for cultivation. agriculture, which will allow to produce products rich in protein and biologically ac-
tive components and will help to reduce environmental pollution. On the other hand, the use of mushrooms as food will over-
come protein deficiency in developing countries [1-3].

Based on standard methods of growing mushrooms, researchers add new technological components of this process,
which reduce the time of cultivation, increase yields and quality of fruit bodies.

The use of artificial light to stimulate biological processes in mushroom growing is currently limited to methods that re-
quire long-term illumination of crops at different stages of morphogenesis, which leads to additional energy consumption. Giv-
en the literature on photoreception in fungi, we can conclude that the feasibility of using light to regulate the morphogenesis
and biological activity of fungi, which may be the basis for creating more effective technologies for their cultivation. It should
be noted that the use of helium-neon and argon lasers, which have large dimensions and significant energy consumption, com-
plicates the technology of stimulating the growth and development of fungi. In addition, they have a relatively low cost and
require low energy consumption in use. However, in the literature there is only a small amount of information about the effect
of LED laser systems on the growth parameters of fungi, and this issue requires further detailed study.

In order to study the effect of laser irradiation on the growth of fungi, the vegetative mycelium of P. ostreatus fungus
strains was cultured for 7 days on agar medium in standard Petri dishes (9 cm in diameter). Before inoculation, the mycelium
was irradiated. The seed mycelium of the fungus P. ostreatus was obtained by well-known methods [4].

Fruit bodies were obtained in the process of intensive cultivation [4] on the following substrates: sunflower husk (SH),
wheat straw (WS) and flower scales of corn origin (FS), mixed in different proportions. Based on the results of our previous
studies [5] and taking into account the literature data [6], the irradiation energy in all variants of the experiment was 51.1
mJ/cm?, the duration of exposure was 10 s. The efficiency of using seed laser mycelium irradiated with LED lasers to increase
the rate of substrate fouling, reduce the duration of the processes of formation of fruiting bodies, increase their number was
studied.
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