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Tyiiin

Kazipri yakpiTTa X0Fapsl 0a3uausibl caHpIpayKyJIaKTap KYHIbI TaMakK ©HIMi peTiHAe FaHa eMec,
COHBIMEH KaTap OHKOCTATHUKAaJbIK, AHTUBUPYCTHIK, HWMMYHOMOIYJSIUSUIBIK, aHTH-CKIEPOTHKANIBIK,
TOHMKAJIBIK JKOHE Oacka Ja TaOuru (PapMaKOJIOTHUSIIBIK 3aTTapibl alyJblH MaHBI3AbI K31 peTiHze
KapacTeIpbuiafipl. KemnTereH caHpIpayKyJIakTapAblH OHWOJOTHAIBIK OelceHaiunri kebiHece Kemipcyrap
TaOWFATBIHBIH KOCBUIBICTAPHIMEH AHBIKTANA/IbI, OJIAPABIH KOIIIIIri TOoIHCcaXapuATepAeH TYPaJbl.
CaHpIpayKyJiaK IMOJIMCAXapUATEPl OHKOT'CHE3MIH aJiJIblH alyFa BIKIAA eTelli, SpPTYpJli auIOreHl >KOHE
CUHTCH/I 1CIKTepre Kapchl alKbIH ICIKKE KapChl OCJICCHIIIIKKE Ue KOHE METacTa3AapAblH JIaMyblHa JKOJ
oepmeiini. Ocbl Makanaga O0asUAMSIBI CaHBIpAYKYJIaKTapAslH 17 TypiHiH 20 mTamMMbiHA K30 - JKOHE
SHIOTONMCAXAPUATEPAIH OHOCHHTE3re KaOUeTTUTITiHe CalbICTRIPMAalbl CHUIIATTAMAachl KYPri3iii.
3epTTeyiep HOTHKECIHIE FHA0NOIUCaxXapuATepAiH eH Kom Meepi Ganoderma TYbICBIHBIH OKIJIIEPIHIE
CUHTE3/IeNTeHi aHpIKTanael (ojapaeiH  Memmepi 4,4% - man 8% - Fa JeiliH  ayBITKBIIB).
DHonoarcaxapuaTepaiy eH skorapbl maibizel Ganoderma lucidum 1900 GuomaccacwiHma GOJIIBI.
DK30MmoarcaxapuaTepain eH ko Memmrepin (2,2 r/m) Trametes versicolor 353 mrrammer cunaTe3meni. Exi
IITaMM JIa MTOJIMCaXapUITEPIiH MePCIEKTUBAIIBI TPOAYIEHTTEP] O0JIBIN TaObLIA b

KinrTi ce3nep: 6a3unnomuiieTTep, SHIO0MOINCAXaPUIITED, IK30TOIHCAXapUATED, TEPEH O6Cipy

Kazipri yakbITTa ar3aHblH opTYpIi QYHKIUSIIAPBIH TOMEOCTa3 OCH IEHCAYINIBIKTHI CaKTayFra
OeJICeH 1l KAaThICAThIH JUETANBIK (hakTopiap Oackapa aJaThIHIBIFBI TYpalibl KONTEreH JoJICNIED
O0ap. TamakTany MeH JEHCaylbIK/aypy apachlHIarbl MYMKIH OaillaHbIC Typaibl HUAEsIapFa
cyiieHe OTBIpHI, "(QYyHKIMOHAIAB TaMaKTaHy' TYKBIpbIMIAMachl Taiga OoJabl, OHBIH
napagurMachl-TaraMIbl 19pi peTiHae TYciHy. FruibIMaarbl OChl OAaFBITTHIH HETi3r1 MakcaTTaphbl
JICHCAYIIBIKTBI CaKTay, TOMEOCTa3 bl KAJBIIKA KENTIPYy JKOHE aJaMHBIH TaMaKTaHYBIH OaKbLIay
apKpUIBI  aypyMeH Kypecy VIIiH Kargail jkacay. byn MeaunuHa MeH QapMarieBTHKa
MIHJIETTepiHEeH TyOereini epeKmieneHei — aypyasl emjaey Hemece 6ackapy [1].

Byn canagarel 3epTreynep Oip »KaFblHaH aj1aM JeHCayJIbIFbIHA OENTiIl TaFaM eHIMIepiHiH
pONIH TOJBIK 3€pTTEyre, aj eKIHII KaFblHAaH J>KaHa eMJIK TaMaKTaHy Ke3lIepiH I13/eyre
OarpiTTananbl. COHFBI yaKbITTa aJlaM aF3achIHIAFbl (PU3UOJIOTUSIIBIK (DYHKIUSIAPIBl PETTEY
YIIiH KOJIJIlaHyFa OOJIaTBIH TaraMBIK KOocHallap MEH eMIIK-TPO(HIAKTHKAIBIK MperapaTTapIbl
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Kacayra Kem KeHUIT OemiHmai. by OaFpITTarbl MEPCHEKTUBANIBI HBICAHAAP >KOFapbl Oa3uIUsIIbI
caHpIpayKyJ1aKTap OOJbIN TaObLUIAAbI, OUTKEHI OJIAapABIH KYpaMbIHIA aJaM aF3achl YIIIH MaHbI3bI
Oap KaXeTTl OMOJOTUSIIBIK OeJICeH Il 3aTTapAblH epeKile KemeHi 0ap [2-5]. Aram aiTKaHaa, ojap
ICIKKE KapChl JKOHE HMMMYHOMOMYJISIMSUIBIK KacueTTepi Oap kKaHa MOTUCaXapUATEpHAiH Ke3i
Oonbin TaObLIaABl [6, 7]. by caHpIpayKyJIakTapAblH >KEMICTI JIEHECI OJIEMHIH KONTEereH
eNJIepiH/Ie OHEPKACINTIK ayKbIMAA OCIpisie/li )KOHE €Kl MbBIH KbUIaH acTaM yaKbIT OOWBI KbITall
MeJMIMHACBIHAA KeHiHeH Konnaneuiansl [8]. Emaik kKacuerrepi Oap Keyre »kapamjbl
canplpaykyakrapra Lentinus, Auricularia, Hericium, Grifola, Flammulina, Pleurotus, Tremella
*KoHe T.0 TyBICTApBIHBIH TYpJiepi karaael. CaHbIpayKYJIaKTapIblH JJPLUTIK KAaCHETTEPiHIH KEeH
CIIEKTPI OJIApABIH KYpaMbIH/1a OMOJIOTHSIIBIK OCJICeH Il KOMITIOHEHTTEP IIH OO0JTybIHA OaiJIaHBICTHI
[9-15]. OnapabiH apachiHlla aHTHOKCHIAQHTTHI, aHTHKAHIIEPOTCH Il JKOHE MMMYHOMOJICINbACYIII
ocepi Oap OipkaTtap IOpUTIK XKoHE eMIIK-MPOPUIAKTUKAIBIK IMpenaparTapiblH Heri3i OobI
TaOBUIATHIH JKOFAPhl MOJIEKYJIAIBIK KOMIpCyJap MEH MEJIaHUH €pPEKIIIe PO aTKapasbl.

Kemnteren caHpIpayKyJTakTapAblH OHOJOTHSUIBIK — OelCeHauniri keOiHece  Kypambl
caHbIpayKyJIaKTapIblH Kyprak OmomMaccachlHbIH 60% - Ha KeTeTiH Kemipcylap TaOWUFaTHIHBIH
KOCBUIBICTapbIMEH aHbIKTanaabl [16]. Omap Goc »oHe OallIaHBICKAH KAaHTTApMEH, COHJaii-aK
MOJICaxapuATEPMEH YCBIHBUIFaH. Bysl 3arTtap pe3epBTIK, OCMOPETYISIIUSIBIK, PETTEYII KOHE
MPOTEKTOPIBIK PYHKIMSIAPIBI OPBIHAANIBI.

OTtken faceipAblH /0-mmi KBUIIAPBIHBIH OachlHAA SKalOHIBIK FalbIMIap TOOBI KeHOip
0a3uausUIbl  CaHBIPAyKYJIaKTapAblH JKeMICTI JEHECIHEH OKIIayJdaHFaH IOoJucaxapuATepiH
OHKOCTATHKAJIBIK 9CEPiH aHBIKTAIl, OCHI KOCBUIBICTAPAbI OCJICEH Ii 3epTTeyTre, COHAii-aK OJIap IbIH
MPOIYLEHTTEPIH 131ecTipyre koHin oemnui [17].

[Tonucaxapuarep — TabWraTTa KEH TapalifaH, KYpPBUIBIMBI OPTYPil OHOJOTHSIIBIK
MakpoMoJieKynanapablH ToObl. Omap Oip-OipiMeH TIMKO3UATIK OailaHbICTIeH Ti30eKTenreH
MOHOCAaXapUATEPIiH KaIABIKTapbIMEH KaWTalaHaThIH KYPBUIBIMIBIK OipTIKTepACH TYpajbl.
[Tonucaxapuarep axKybI3gap MEH HYKIEHH KBIIIKbUIIAPHIMEH CabICThIpFaHAa OHOIOTHSIIBIK
aKmapaTtTsl Oepyre KaOieTTi, OiTKeHi oMap KypbUIBIMIBIK ©3TeprillTIKTIH YIKEH MOTEHINATbBIHA
ue. CaHplpayKyiaK TMOJHCaxXapuATepl OHKOTEHE3AIH aiJblH alyFa BbIKOAT eTell, SpTypii
AJUIOTeH/II YKOHE CHHTEHJII ICIKTEpre Kapchl alKbIH OCJICEHIUIIKKE We JKOHE MeTacTas3lapibiH
naMmyblHa >xon Oepmeiini. Ilonmcaxapuarep pak KieTKajlapblHa Tikesled acep ermeipi, Oipak
OpraHu3MET1 OpTYPJll UMMYHJBIK peakMsiapbl OenceHipe.

Op TYpJl iCIKKe Kapchl MONIUCcaxapuaATepiH KepiHici T jxkacyianapbIHbIH MIPeKypcopiapsl
MeH MakpodarrapblH ICIK KacyllajJapblH HaKTbl TaHYAAaH KeWIH JUMQOLUTTEp IIbIFapaThiH
[IUTOKUHJIEPTE PEaKIMSICHIHBIH apTYBIHBIH HOTHXKecl OO0JbIN TaObuIagpl. MOJIeKyIanblK Maccachl
TOMEH EKIHII PETTIK MEeTabOJIUTTEp amornTo3, aHTHMOTeHe3, MeTacTa3fap/lblH JaMybl, JKacylla
[UKIIIH PEeTTey KOHE JKacyIIaJarbl CUTHANl KacKaJATapBIHBIH Oepinyi CHSKTHI MPOIECTEPre acep
ereni [18].

Kazipri yakpiTTa GapiblK caHblpayKyitak npenapartapblH 70% -80% jxeMicTi JeHeCiHeH,
20% -30% - caHpIpayKyWIaK MHIICTUHIHIH CHIFBIHIBUIAPHI MEH JAKBUIIBIK CYWBIKTBIKTAH ajlaibl
[19]. ConFbl Ke3aepi 3epTTeylLIliep TeK KEMICTI JIEHECIHEH FaHa eMec, COHbIMEH Karap TepeH
MUIIETUI MEH JTaKbUIIBIK CYHBIKTBIKTAH ajlbIHFAH TOJHMCaXapuaTepre Hazap ayaapyna, anaiia
onap ami ae a3 3eprrenred [20, 21]. CoHbIMEH KaTap KYpbUIBIMBI MEH KacueTTepi OOMBIHIIA oJlap
KEMICTI JICHECIHIH TOJHCaXapuaTEPiHEH a3 epeKIeNieHenl aen aiTyra Heriz O0ap. CoHBIMEH
Oipre TepeH MUIEIUNAICH JKacyllaJaH ThIC TOJUCAXapUATEP MEH SHIOMONIHUCaXapUuaTepIi
aTyJIbIH TEXHOJOTUSIIBIK ChI30aChl 0JIap bl JKEMICT1 JICHECIHEH allyFa KaparaH/aa dJiJieKaia oHai
[21]. Ocewiran GaitaHBICTBI 3€PTTEY/IH HETI3r1 MaKCaThl JHJO - JKOHE SK30IOJUCAXapUATEPiH
CUHTE3JCYII IpUTK OasuAMsIIbI CaHBIPAyKYJIAKTAPBIHBIH - MPOAYLEHTTEp]l IITaMMIapbIHBIH
CKPUHUHT1 OOJIBIN TaOBLIA B,

41



Ne3 (38) 2022

Marepuanaaap MeH daicrep.

3eprrey HbicaHbl periHae YkpanmHa ¥FA H.I'. Xonogueli aTeiHAarbl OOTaHUKA
MHCTUTYTHIHBIH KAJMAKThl CaHbIpayKyJIaKTap KoJuleKIuscbiHaH 17 TypiHeH 20 mTamMM ajbIHIbL:
Ganoderma applanatum 1899, G. carnosum 2502, G. lucidum 1900, G. lucidum 1904, G.
oregonense 2560, G. resinaceum 2477, G. sinense 2516, G. tsugae 1848, G. tsugae 2024, G.
tsugae 2566, Pholiota nameko 2153, P. adiposa 22, P. subochracea 2535, P. limonella 2335, P.
alnicola 2406, P. squarrosa 2010, P. aurivella 2605, Lentinus tigrinus 2478 , Trametes
versicolor 353, Pleurotus osreatus 548.

OHIONOIUCAXapUATEP JKOFapbla KENTIPUINeH INTaMMIApAbl >KapThUIaHCHUHTETHKAIIBIK
rioko3a-nentoH-ambITKe! (I'TIA) opraceinaa, r/im: rimoko3a — 30,0; nenton — 3,0; KH,PO4 — 1,0;
KoHPO, — 1,0; MgSO,4 X 7H,0 — 0.25; ameiTkbl 9kcTpakTi — 3,0, TepeH Aakpuiiay odaiciMeH
ecipy apKbUTBI MUIICITUHIHEH OOTIHIN aJTbIH/IbI.

Toxipubenep 3eprxanaiblK maikareimrapra (180 aitn/mun) 50 M cyibIK opTacekl 6ap
250 mn Dpnenmeiiep koibanapsiHa KOWBUIBIN, KapaHFblga 14 KyH imiHzae Xyprizuigi. Ocipy
temneparypacel 25-27°C 6onasl. MHOKynyM konbanapiaarbl opTaHblH kaimbl kenemiHiH 10%
MOJIIIEPiH/IE CTEPUIIbIl OpTaFa SHT 1311

WNuokynym keneci xoiameH anbiHabl: ['TIA-HBIH 2% arapu3zaunusiaaHfaH OpTachlHIA
ecipuireH 7 KYHIK JaKbUI TOMOTCHH3AIMSIAH/IBI KOHE CTEPUIIb/I OpTaFa eHTi3unal (KeJeMHiH
10%). UnokymnroMai 3epTxaHanblK miaiikarbimrapaa (180 aita./mun.) 50 mur oprace! 6ap 250 mu
Oprenmeiiep KoOachblHAa JKETKUTIKTI YCaK JUCIIEPCTI CYCHEH3Hs TY3UITCHIIEe ocipiiai KoHe
WHOKYJISIIUS YIIIH TOKIpuOHMenik komdamap konmaunsuimsl. G. applanatum 1899, G. lucidum
1900, G. lucidum 1904 mramMmIapbIHBIH MHLEIMHAIHEH WHOKYIYMBIH any yiuiH 4 Toyiik; G.
tsugae 1848, G. tsugae 2024, G. tsugae 2566, G. carnosum 2502, G. resinaceum 2477, T.
versicolor 353, Pleurotus osreatus 548 mrammuapsr — 5 Toymik; G. oregonense 2560, G. sinense
mrammaapsl 2516, Lentinus tigrinus 2478 — 7 Toynik; Pholiota nameko 2153 P. subochracea
2535, P. limonella 2335, P. squarrosa 2010, P. aurivella 1527 mrammaapsr — 9 Toymik; P.
adiposa 22, P. alnicola 2406 mrrammaapsr — 10 Toystik ecipini.

OcipyleH KellH MULEINH HEeHJIOH MaTachl apKbUIbl JAaKbUIIBIK CYWBIKTHIKTaH O6JIiHiM,
OipHere pet kanuii-pocdar 6ypepimen (pH 6,6) xybutaasl )koHE TYPaKThI canMakka jaeiin 60°C
Temmneparypajga KenTipiaenl. AJbIHFaH KeNTipuireH Oumomacca Oeime TeMIeparypachlHaa
KapaHfbl JKepJe, CHJIMKareiabal HkaOblK KoHTedHepnepne 10 KyHHEH — achlpbUIMai
9H/IOTIOIMCAXAPUATEP AJIBIHFAHFA JICHIH caKkTaypl. TepeH MHULEIUNAICH YHIOTONIMcaXapuaTepai
ajlly YLIH OJ TOMOreHu3aropaa Oy3puiabl. by3puiran muuenuiire canmarbl OoiibiHmma 1:10
KaTBIHACBIH/IA JIUCTENJICHTeH CY KYHBUIBIM, Cy MOHIIAChIHAA 18 caraT KalWHATBUIIBL. DKCTPAKIIHS
KENTENreH THIFbIHJIAPbI Oap LIBIHBI TYTIKTEpAe Kypriziunai. LluromnazManblk KypamIbl ajblil
tactay 15 munyt iminzae 30009 ke3inae neHTpudyraiayMeH JUCTWIIACHTEH Cyla *KOWbUIFaH
MUILEINil OipHele peT CyCHeH3Msulay apKbUIbl JKy3ere achlpsuinbl. JKyy mporenypacst
CYNEpPHATAHTTBIH ONTHUKAJIBIK ThIFbI3ABIFEl 280 HM-1e 0,1-eH acnaraH Ke3/ie FaHa TOKTaThUIAbI
[22].

ATBIHFaH CBIFBIHABUIAD POTOPJBI OyNaHIBIPFBIIITA OacTankel KeJieMHIH 1/3  neliiH
KOHIIEHTPJICH . AJIBIHFAH KOHIIEHTpAT KesieMi OolbiHIIa 1:1 KaThiHACKIHAA 96° 3TUI CIUPTIMEH
OHJIEN/I1 JKOHE AHAOIoNUcaxapuarepl 6ap (pakuusanap TONBIFBIMEH TYHIbIpbUIFanFa Aeilin 4°C
Temreparypaga Kaaablpbuiabl. TyckeH TyHOa 3000 g pexuminie uneHTpudyranay apksuibl 20
MUHYT imiHAe OemiHai. TyHIBIpY apKbUIbl alblHFAaH KypaMbIHJA SHAONOJIUCaxapuarepl Oap
(dpakuus TOMEH MOJIEKYJIajabl KOCBUIBICTAp KOCHAChIHAH JUCTHIACHICH CyFa KapChl JUATM3/IH
KeMeriMeH 3 Toymik OOMbl TazapThUAbl. TazapTynaH KeHiH KypamblHIa SHIOMOIHCAXapUaTep
Oap dpakuus kenemi OolbIHIIA 1:2 KaThIHACBIHIA YT CIUPTIMEH OHIEINI, HOTHKECIHE Maiiia
6onran TyHOa 3000 g pexxuminge 20 MUHYT LIEHTpUQYTranay apKbUIbl O6T1HA].

AJNBIHFAH TPEUUIUTATTBl 3TaHod, 3Qup, aumeroHMeH xysin, 37°C  Temmeparypana
KenTipuial.  DHpononucaxapuATiy romoreHautiri  G-200 cedanekcinae renbQrIbTpanus
KOMETIMEH TEKCepUI, SIIOEHTTErl MOJMCAaXapuIATI aHbIKTAay (EHOJI-KYKIPT KBIIIKBLIBI dici
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apKBUIBI XKYPri3uial. DHAONONMCAXapUATEPAIH KypaMbl TOJIBIFBIMEH KypFrak 6romMacca (a.c.M.) %
- OeH ecenreni.

DK30MoaMCcCaxapuaTep >KOFapblga aTalfaH I[ITaMMAApAbl ecipy OapbIChIHAA aJbIHFAH
KYJIBTYPAIIBIK CYHBIKTBIKTaH SHAOIMOJIMCAXAPUATEPAIH KYPaMbIH 3€pTTEy VIIIH KOJJaHBLIFaH
COJI KypaMJIarbl apThllail CHHTETHKANBIK ITI0K03a-MenToH-ambITKel opTackiH (I'TIJ]) Konnana
OTBIPBIT, TEPEH OcCipy oMiCiMEeH OONiHINM aNbIHABL. 3epPTTENTeH IITaMMIAPIbIH MUIEITHHIH
eciprenHen keiin 20 muuyt imHae 3000 g kesinae LeHTpudyragay apKbUIbl JaKbUIIBIK
CYMBIKTBIKTAH OemiHal. JlaKpUIABIK CYWBIKTHIKTAH JK30IMOJMCAXapUATEp/i alblll TacTamac
OyYpbIH, 0J1 OacTanKbl KOJIEMHIH YIITEH OipiHe JeliH OylmaHabIpblIAbl. bynanasipy mpomenypacsl
aitHanmanel  Oynmanaeipreiira  50°C  Temmeparypana okyprizuini. bymanraH — 1akbUIIBIK
CYMBIKTBIKTAH 3K30I0JIMCAXapUATEPl TYHABIPY YIIiH o 1:2 KarbiHAackiHAA 96° 3THI CrIUpTIMEH
apaiachelr, 3K3o0mMoyiucaxapuarepi Oap ¢pakuusuiap TOJNBIFBIMEH TYHIBIpbUIFaHFa neifin 4°C
TeMIepaTypaja KaaAbIlPbUI/IbL.

Tyn6a 3000 g pexxuminae nentpudyrainay apkbuibl 20 MuHyT iminae 6eminai. TyHabIpy
apKBUIBI  QJBIHFAH KypaMbIHIA JK30MoJucaxapuarep Oap ¢pakius TOMEH MOJCKYJIaIbl
KOCBUIBICTAD KOCIAChIHAH TUCTHIICHIEH CyFa Kapchl AUAIU3IiH KeMeriMeH 3 ToyliK Ooiibl
Ta3apThUIABL. AJIBIHFAaH TIPELUIHUTAT JTAHOJIMEH, S3(UPMEH, aleToHMEH Kybuibim, 37°C
Temmeparypajga KenTipinai. Ox3ononucaxapuiarin romorenainiri  G-200  cedanekcinmge
rebrIbTpaus KOMEriMeH TEKCEPIl, IFOSHTTET! AK30IM0JIMCaXapUuATepAl aHBIKTay (EeHOI-
KYKIPT KBIIIKBUIBI 9JiCi apKBUIBI JKYPri3immi. DK30mMojucaxapuaTepaiH KypaMbl JaKbUIIBIK
OpTaHBIH O1p JUTPIHE SCETTEIII.

HoTunxenep :koHe 0J1apAbl TATKbBLIAY.

bazunusiiel  caHbIpayKyJIaKTapblH KONTEreH OWOJOTHSUIBIK OeJICEH/II 3aTTapibl, COHBIH
e YK30MOINCAXapUATEPl CHHTE3Iey KabineTi 6ap, COHABIKTaH OPTaHU3MAEPAiH OCBl TOOBI
OMOTEXHOJIOTHSUIBIK 3€PTTEYJIep YIUIiH MepCHEKTUBTI OOJIBIN TaObLIA IBI.

YCBIHBUIFAaH OKCIIEPUMEHTTIK JKYMBICTA OSKOJIOTHSACHI OOWBIHIIA aFam  [IipiTeTiH
canpoTpoThl CaHBIPAYKYJIAKTAPABIH 5 TYBICHIHA KATaThIH Oa3UAMSIIBI CAaHBIPAYKYJIaKTapAbiH 17
TypiHiH 20 mramMmbl 3eprrenl. CaHplpayKyJakKTapablH Oyl TOObI KeINTereH OHOJOTHSIIBIK
OenceHi 3aTTap/blH, COHBIH ILIIHJE SHJONOJIMCAXapUATEpIiH OoyblHa OaillaHBICTBI 3€pTTEY
KBI3BIFYIIBUIBIFBIH TYABIpaabl. JKEMICTI JeHECIHEH, MUIIEIMIIEH HEMeCe OChl CaHbIpAyKYJIaKTap
TOOBIHBIH CIIOpajapblHAH OKIIAyJIaHFaH dHAOMOIUCAXaPUATEPAIH KONTEreH AJPLIIK KacueTTepi
Oap eKeHIT TIKIpUOe KY31HIE TEACH]I].

bapnbik chiHanFaH MmMTaMMAAp DHAOMOIUCAXAPUATED CHHTE3IHIH THIMAUIIr OOHBIHIIA
YJIKeH reTeporeHaitikTi kepcerti (1-kecte). Byn kocwuibicTap/piH eH ken canbl Ganoderma
TYBICBIHBIH OKUIJIEpiH/Ie CHHTE3EIN I KoHe oiapablH Kypambl 4,4% - nan 8% - Fa neitin e3repi.
DHonmoMUCaxXapuATEPIiH eH koFapbl maibibl (8%) G. Lucidum 1900 6uomaccachinma OOJIIB.
Ocbl TybICTBIH 4 TYpiHiH TepT mramMbiaaa G. lucidum 1904, G. oregonence 2560, G. sinense
2516 xone G. tsugae 2024 Gipmama a3 MeJiepe dHomnoaucaxapuarep comnasi (7,0-7,7%).

Ganoderma TekTec CaHBIPAYKYJIAKTapIblH MHIEIANRIHACTT MOJMCAXapuATEpIiH CH a3
moepi G. tsugae 2566 xone G. resinaceum 2477 mrramaapbinaa 00iasl — coiikecinme 5,1%
xoue 4,4%.

Ocpunaiimia, 6i3 Ganoderma lucidum 1900 mTaMMbIH 3HIONOMHCAXAPUATEPIIH OHIIPYIITiC
perinae Tanaaabik. ConbiMeH, Oyrinri Tapaa G. lucidum skemicTi AeHeCiHEH XKoHE MUIICIHIAICH
OKIIIAYJaHFAaH JKOHE MOJICKYJAIBIK  CaJIMarbl 4x10°-ten  1x10° JanpTOHFa  JEHiHTI
srononucaxapuarepaid 200-qeH actaM Typi aHBIKTaJIFaH, OJapAblH KOIIIUIirT aHTUTyMOPJIBIK
KaCHETTEpiH  KopceTKeH.  KypeUIBIMABIK  Tajamay — KepceTkeHaed,  G. lucidum
HHJIOTIONIMCAXapUITepl HETI3IHEH J>KOFapbl MOJEKYJIaJbIK CcaJlMarbl Oap TeTepornoIuMepiep
00JIBITT TaOBLIA B, OJIAPABIH HET13T1 KOMIOHEHTI TUIFOK03a, ajl MeJIepAe - KCUiIo3a, MaHHO3a,
rajiaktosa xoHe (ppyko3sa.

G. lucidum-man okxuiayjgaHFaH TOJUCAXAPUATEPAIH OPTYpPIl TypJiiepi MOJIEKYIaHbIH
TapMakTaly Jdpekeci OOMBIHINA ©3TeprilliTIKKe He MXKOHE OPTYpJi KyIl IE€H CHUIATTaFbl
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UMMYHIBIK ~ peakuusuiapabl  Tyaslpybl  MyMmkiH. G, lucidum-man  okmiaymanraH
JUTIONOJIUCAXAPUATEp MEH TaHOAEpPaHAAp CHSIKTHI MYKOMOJIMCAXapHATEPIeH TYPAThIH KypAeli
KOCBUIBICTAp Ja ICIKKe Kapchl OeiceHainikTi kepcererdi. bipkarap seprreynepae G. lucidum
NOJMCaxapuATepl UMMYHIBIK (DYHKIHSIIAP/IbI )KaKCAPTAThIHBI KOPCETUITEH.

Kecte 1 — Aram mripiTeTiH 0a3uausiIbl CaHBIPAyKYIAKTAPABIH OPTYPIL TYPJEPIHIH 3epTTenTeH
IITAMM/IAPBIHBIH MUIICTUHIHJIET] TOJIMCAXapUATEPIiH MOJIIIEpi
[Iramm DHpononucaxapuarep, % a.c.M.
Ganoderma applanatum 1899 6,3+0,2
G. carnosum 2502 6,603
G. lucidum 1900 8,0+0,2
G. lucidum 1904 7,5+0,3
G. oregonense 2560 7,7+0,3
G. resinaceum 2477 4,4+0.2
G. sinense 2516 7,0+0,3
G. tsugae 1848 6,2+0,3
G. tsugae 2024 7,8+0,2
G. tsugae 2566 5,1+04
Pholiota nameko 2153 1,64+0,04
P. adiposa 22 1,45+0,16
P. subochracea 2535 1,44+0,10
P. limonella 2335 1,51+0,09
P. alnicola 2406 1,57+0,13
P. squarrosa 2010 1,61+0,09
P. aurivella 1527 1,68+0,10
Lentinus tigrinus 2478 1,55+0,21
Trametes versicolor 353 1,74+0,17
Pleurotus osreatus 548 1,61+0,09

OmapnplH ~ MMMYHIBIK ~ JKYHEHIH  JKacyllalapblHaH  IMTOKHH  CEKPEIHSICHIH
BIHTAJIAH/ABIPATBIHBl  QJENACH A, Oyl jkacyma OeJCeHIUIINiHIH apTyblHa OKeNlell MKoHe
Makpodarrap MeH JUM(OLUUTTEPAIH OMIp CYPYIHE BIKIIAI €Tel.

ConpiMen katap, G. lucidum mommcaxapunrepi MelnaHOMa  IKacyllalapbIHBIH
CBI3BIFBIHJAFbl HETI3T1 THCTOCOMKECTIK KEUIEHIHIH KOpIHICIH apTThIpaabl, Oy aHTUTE€HHIH
MYMKIHIIUTITH JKaKcapTaabl, OCbUIAWIIA ICIKKE Kapchl JKOHE BHUPYCKa KapChl HMMYHJIBIK
peaKkUUsHbI bIHTaTaHabIpaabl [23].

Bazunusnbl  caHplpayKyJakTapAblH JaKbUIIBIK OpTaFa CHHTE3JENTeH OHOJIOTHSIIBIK
OenceH/l 3aTTapAblH KeIl MeJIIIepiH, COHBIH IMIHJE 3K30Mojucaxapuarepiai 0eiy Kabuieri
OpraHu3MIepAiH OChl TOOBIH OMOTEXHOJOTHSUIBIK 3epTTeyep YILIIH mepcrnekTuBaibl eredi. On
YIIiH JaKbUIABIK CYWBIKTBHIFBIH KOHIICHTpALUsUIAy, TYHIBIPY, HEHTpUdyranay >KOHE IUAIN3
CBIHBI 9JIICTEpPiH KAMTUTBIH OipHeIIe Ke3eKTi OHICYAEeH OTKI3I1.

DK30MONMHCaxXapuaTep/IeH TYPAThIH peTeHTaT 96° 3TUil cupTiMeH, d3QUPMEH, alleTOHMEH
OHJIEINIII JKOHE aNbIHFaH Mpeuunurar kenrtipimin, 37°C TeMmeparypana cakTalabl. 2-KecTene
9K30MONIMCAXAPUATEPIIH  KypaMbl  OOMBIHIIA  KOPCETKIIITEPAl KaMTHUTBIH O KYpPri3UIreH
SKCHEPUMEHTTEPIIH HoTwxkKenepi OepinreH. JKorapplga KeNTIpUITeH MOTIMETTEpAeH Kepil
OTBIPFAaHBIMBI3/Ial, SK30TOJIMCAXapUATEP/IiH eH Kon Memiepi (2,2 r/i) Trametes versicolor 353
mTaMMbl, al oaaH canm a3 Lentinus tigrinus 2478 sxome P. squarrosa 2010 mramMmmaaps
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CUHTE3IE].

Kecre 2 — Aram mripiTeTiH O0a3uausiIbl CaHBIPAYKYIAKTAPIABIH OPTYPHL TYPJIEPIHIH 3epTTenTeH

MITaMMIAPBIHBIH MALICTUHIHACTI ITOMHCaXapuATePAiH MOJIIIIepi

[tamMmm DK30IOICaxapuaTep, I/

Ganoderma applanatum 1899 0,71 £0,05
G. carnosum 2502 0,67 = 0,09
G. lucidum 1900 0,88 +£0,09
G. lucidum 1904 0,81 +£0,08
G. oregonense 2560 0,84+ 0,06
G. resinaceum 2477 0,91+ 0,08
G. sinense 2516 0,62 + 0,08
G. tsugae 1848 0,74 +£ 0,08
G. tsugae 2024 0,82 + 0,09
G. tsugae 2566 0,80+ 0,07
Pholiota nameko 2153 1,01 +0,13
P. adiposa 22 1,31+0,11
P. subochracea 2535 0,69 + 0,08
P. limonella 2335 1,55+0,16
P. alnicola 2406 0,99+0,11
P. squarrosa 2010 1,75+0,15
P. aurivella 1527 1,07+ 0,09
Lentinus tigrinus 2478 1,83 +0,14
Trametes versicolor 353 2,24+ 0,17
Pleurotus osreatus 548 1,33+ 0,11

KopsbIThiHABI. 3epTTey OapbIChIHIA 3HJO0 - JKOHE SK30IMOJIMCaXapUATEpAIH €H Kol
MOJIIIIEPIH CUHTE3/Iey KalOuteTi 0ap KyHABI JOPUIK CaHbIPAyKYJIaKTapAblH KOJIEKIIHSIIBIK
JaKblIIapbIHAH MITaMMAAP/IbI ipikTey OoiibIHIIA OipKaTap SIKCIEPUMEHTTED >KYPri3ii.

Kyprizinren 3eprreynep HOTIKECIHIE HHIOMOJIUCAXapUuaTepaiH OeNCceH Il MPOTyIeHTI
periage - Ganoderma lucidum 1900, an sk3omonucaxapuATepAiH OeJIceH i TPOIYIICHTI peTiHe
- Trametes versicolor 353 TIEPCIICKTUBAJIBI OHMOTEXHOJIOTUSIIIBIK ImTaMMJapbl TaHAAJIbIN AJIBIHABI.
biznin 3eprreynepimiz G. lucidum, T. versicolor canpipaykysiakTapbl 9pTYpJIi Jopifik KacuerTepi
Oap monucaxapuaTepaiH OeJIceH 1 MPOIYLEHT] €KEeHIH TSN IeI1.

Kap:kbL1anabIpy TypaJibl aKknapar
3eprrey Kazakcran PecniyOnukace! biniM skoHe FBUIBIM MUHHUCTPIIT] FhUIBIM KOMUTETIHIH
Kap KbUIBIK KOJIJIaybIMEH KYy3ere achlpbulasl (TpanT Ne AP09258296).
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CKPUHHUHI' ITAMMOB JIEKAPCTBEHHBIX BASU/IUOMUIETOB C
BBICOKUM COAEPKAHUEM IIOJIMCAXAPHUIOB

AHHOTAIUA

B Hacrosimee Bpemsi BbIcHIMe Oa3umuaibHBIE TPUOBI PacCMATPUBAIOTCS HE TOJBKO KaK IIEHHBIN
MUILIEBON MPOAYKT, HO M KaK Ba)KHBIH MCTOYHUK TONYyYSHHS MPUPOAHBIX (PapMaKOIOTHIECKUX BEIICCTB
OHKOCTaTUYHOT'0, aHTUBHPYCHOT'O, UMMYHOMOICJTUPYIOIIET0, aHTUCKICPOTHYECKOTO, TOHU3UPYIOIIETO U
Ip. neWcTBusl. brojaorndeckyro akTUBHOCTH OOJBIIMHCTBA TPHOOB BO MHOTOM OIPEIEIISIOT COCTMHEHHS
VIJIEBOJHOW TPHUPOJIBI, OOJbIIAas YacTh KOTOPHIX IMpeJCTaBieHa IMojucaxapuuamMu. [ puOHbIe
NOJIMCaxapuabl  CIHOCOOCTBYIOT — TPENOTBPAICHHIO  OHKOreHe3a,  O0JajaloT  BBIPAKCHHOMN
IPOTHBOOIYXOJICBOIl aKTUBHOCTHIO B OTHOIICHHWH PA3JIMYHBIX AJUIOTCHHBIX M CHHI'€HHBIX OMYyXOJeH U
NPEeIOTBPAIIAIOT Pa3BUTHE METAacTa30B. B HacTosImIeH cTaThe MpoBeaeHa CPAaBHUTEIbHAS XapaKTePUCTHKA
20 mramMoB 17 BuAoB OasuaMaibHBIX TpUOOB Ha CHOCOOHOCTH K OHOCHHTE3y OJK30- U
SHJIOTNIOJINCAXapHUIOB. B pe3ynprare NPOBENCHHBIX HCCIEIOBAHUI YCTAaHOBJIECHO, YTO HaMOOJbIIee
KOJIMYECTBO 9JHJOMOJKCAXapUAOB CHHTE3MPOBAIOCh Yy TpeicTaButeneid poxa Ganoderma  (ux
coaepxanue BapbupoBayio ot 4,4% no 8,0%). HauBbicmii IpoLIeHT 3HIOMOIUCAXAPUIOB COACPIKAICS B
ouomacce G. lucidum 1900. HauGosnpliee jxe KOJMYECTBO IK30MOIHUCAXapHIOB (2,2 T/11) CHHTE3UpOBa
mrtamm  Trametes versicolor 353. O6a mitamMma SIBISIOTCS HEPCHEKTHBHBIMH — HPOAYLCHTAMH
HOJIMCAaxapHIOB.

KaroueBble  cioBa:  Oasuauomuiietsl, Ganoderma,  Trametes,  sHIomOJIHMCAXapHIb,

9K30II0JINCaxapulibl, FJ'IY6I/IHHOC KYJIbTUBHUPOBAHHC
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Abstract

At present, higher basidiomycetes are considered not only as a valuable food product, but also as an
important source of natural pharmacological substances with oncostatic, antiviral, immunomodulating,
antisclerotic, tonic, and other effects. The biological activity of most fungi is largely determined by
carbohydrate compounds, most of which are represented by polysaccharides. Mushroom polysaccharides
contribute to the prevention of oncogenesis, have a pronounced antitumor activity against various
allogeneic and syngeneic tumors, and prevent the development of metastases. In this article, a
comparative characteristic of 20 strains of 17 species of basidiomycetes for the ability to biosynthesis of
exo- and endopolysaccharides was carried out. As a result, it was found that the largest amount of
endopolysaccharides was synthesized by Ganoderma fungi (their content varied from 4.4% to 8.0%). The
highest yield of endopolysaccharides was determined in the biomass of G. lucidum 1900. The highest
yield of exopolysaccharides (2.2 g/l) was synthesized by Trametes versicolor 353. Thus, both strains are
considered as promising polysaccharides producers.

Key words: basidiomycetes, Ganoderma, Trametes, endopolysaccharides, exopolysaccharides,
submerged cultivation.

Various bodily functions can be controlled by dietary factors that are actively involved in
maintaining homeostasis and health. Based on ideas about the possible relationship between
nutrition and health/disease, the concept of “functional nutrition” was born, the paradigm of
which is the understanding of food as medicine. The main goals of this brunch of science are
maintaining good health, normalizing homeostasis and creating conditions to prevent disease by
controlling human nutrition. This is fundamentally different from the tasks of medicine and
pharmaceuticals - the cure or management of the disease [1].

Research in this area is aimed, on the one hand, at a more detailed study of the role of
known food products in human health, and, on the other, at finding new sources of therapeutic
nutrition. Recently, there has been increased attention to the development of food additives and
therapeutic and prophylactic drugs that can be used to regulate physiological functions in the
human body. Higher basidiomycetes are promising objects of biotechnology since they contain a
unique complex of biologically active substances vital for the human body [2-5]. In particular,
they are a source of new polysaccharides with antitumor and immunomodulatory properties [6,
7]. The fruiting bodies of these mushrooms are grown on an industrial scale in many countries of
the world and have been widely used in Chinese medicine for more than two millennia [8].

Edible mushrooms with medicinal properties include species of the genera Lentinus,
Auricularia. Hericium, Grifola, Flammulina, Pleurotus, Tremella, etc. A wide range of
medicinal properties of mushrooms is due to the presence of biologically active components in
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their composition [9-15]. A special role belongs to high molecular weight carbohydrates and
melanins, which are the basis of a number of medicinal, therapeutic and prophylactic drugs with
antioxidant, anticarcinogenic and immunomodulating effects.

The biological activity of most fungi is largely determined by carbohydrate compounds,
which reaches 60% of the dry fungal biomass [16]. They are represented by free and bound
sugars, as well as by polysaccharides. These substances perform reserve, osmoregulatory,
regulatory and protective functions. In the early 70s of the last century, a group of Japanese
scientists established the oncostatic effect of polysaccharides isolated from the fruit bodies of
some basidial fungi, which led to an active study of these compounds, as well as the search for
their producers [17].

Polysaccharides are a structurally diverse group of biological macromolecules widely
distributed in nature. They consist of repeating structural units - monosaccharide residues
interconnected by glycosidic bonds. Compared to proteins and nucleic acids, polysaccharides
have a higher ability to carry biological information, as they have the greatest potential for
structural variability. Mushroom polysaccharides contribute to the prevention of oncogenesis,
have a pronounced antitumor activity against various allogeneic and syngeneic tumors, and
prevent the development of metastases. Polysaccharides do not directly affect cancer cells, but
activate various immune responses in the body. The diverse antitumor effects of polysaccharides
is the result of an increase in the response of T-cell precursors and macrophages to cytokines
produced by lymphocytes after specific recognition of tumor cells. Secondary metabolites with
low molecular weight affect such processes as apoptosis, angiogenesis, development of
metastases, regulation of the cell cycle, and transmission of signaling cascades in the cell [18].

Currently, 70%-80% of all fungal preparations are obtained from fruiting bodies and 20%-—
30% from mycelium extracts and culture fluid [19]. Recently, the attention of researchers has
been attracted in polysaccharides obtained not only from fruiting bodies, but also from deep
mycelium and culture fluid; however, they still remain poorly understood [20, 21]. At the same
time, there is a reason to believe that in their structure and properties they will not differ from the
polysaccharides of fruit bodies. Moreover, the technological scheme for obtaining extracellular
polysaccharides and endopolysaccharides from deep mycelium is much simpler compared to
obtaining from fruiting bodies [21]. In this regard, the main goal of this study was the screening
of strains of medicinal basidiomycetes - producers of endo- and exopolysaccharides.

Materials and methods

The object of research was 20 strains of 17 species of basidiomycetes from the collection
of cap mushroom cultures of the N.G. Kholodny Institute of Botany of the National Academy of
Sciences of Ukraine (IBK): Ganoderma applanatum 1899, G. carnosum 2502, G. lucidum 1900,
G. lucidum 1904, G. oregonense 2560, G. resinaceum 2477, G. sinense 2516, G. tsugae 1848, G.
tsugae 2024, G. tsugae 2566, Pholiota nameko 2153, P. adiposa 22, P. subochracea 2535, P.
limonella 2335, P. alnicola 2406, P. squarrosa 2010, P. aurivella 2605, Lentinus tigrinus 2478 ,
Trametes versicolor 353, Pleurotus osreatus.

Endopolysaccharides were isolated from the fungal mycelium grown by submerged
cultivation on a glucose-peptone-yeast medium (GPA) of the following composition g/L: glucose
- 30.0; peptone - 3.0; KH,PO4 - 1.0; KoHPO, - 1.0; MgSO,4 x 7H,0 — 0.25; yeast extract - 3.0.

The experiments were carried out on laboratory shakers (180 rpm) in 250 mL Erlenmeyer
flasks with 50 mL of the medium for 14 days in the dark. The cultivation temperature was 25-
27°C. The inoculum was introduced into a sterile medium in an amount of 10% of the total
volume of the medium in the flasks.

The inoculum was obtained in the following way: 7-day old culture grown on 2% GPA
agar medium was homogenized and added into a sterile medium (10% by volume). The
inoculum was grown on laboratory shakers (180 rpm) in 250 ml Erlenmeyer flasks with 50 ml of
medium for the time necessary to form a fine suspension of mycelium, which was used to
inoculate the experimental flasks. To obtain an inoculum, the mycelium of strains G. applanatum
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1899, G. lucidum 1900, G. lucidum 1904 was cultivated for 4 days; strains G. tsugae 1848, G.
tsugae 2024, G. tsugae 2566, G. carnosum 2502, G. resinaceum 2477, T. versicolor 353,
Pleurotus osreatus 548 — 5 days; strains G. oregonense 2560, G. sinense 2516, Lentinus tigrinus
2478 — 7 days; strains Pholiota nameko 2153 P. subochracea 2535, P. limonella 2335, P.
squarrosa 2010, P. aurivella 1527 — 9 days; strains P. adiposa 22, P. alnicola 2406 - 10 days.

After cultivation, the mycelium was separated from the culture liquid through a nylon
cloth, washed with potassium phosphate buffer (pH 6.6), and dried at 60°C to constant weight.
The resulting dried biomass was stored at room temperature in the dark in closed containers with
silica gel for 10 days until the extraction of endopolysaccharides.

To extract endopolysaccharides from deep mycelium, it was destroyed in a homogenizer.
The destroyed mycelium was poured with distilled water in a ratio of 1:10 according to weight
and boiled in a water bath for 18 hours. Extraction was carried out in glass tubes with ground
stoppers. Removal of cytoplasmic content was carried out by repeated suspension of the
destroyed mycelium in distilled water with centrifugation at 3000g for 15 minutes. The washing
procedure was stopped only when the optical density of the supernatant at 280 nm did not exceed
0.1[22].

The obtained extracts were concentrated on a rotary evaporator to 1/3 of the original
volume. The resulting concentrate was treated with 96° ethyl alcohol in a ratio of 1:1 by volume
and left at a temperature of 4°C until the complete precipitation of fractions containing
endopolysaccharides. The precipitate that formed was separated by centrifugation at 3000g for
20 min. The fraction obtained by precipitation, containing endopolysaccharides, was purified
from impurities of low molecular weight compounds by dialysis against distilled water for 3
days. After purification, the fraction containing endopolysaccharides was treated with ethyl
alcohol in a ratio of 1:2 by volume, the precipitate was separated by centrifugation at 3000g for
20 minutes. The precipitate obtained was successively washed with ethanol, ether, acetone and
dried at 37°C. The homogeneity of the endopolysaccharide was checked by gel filtration on
Sephadex G-200, the detection of the polysaccharide in the eluent was carried out using the
phenol-sulfuric acid method. The content of endopolysaccharides was calculated as percent of
absolutely dry biomass (a.d.m.).

Exopolysaccharides were isolated from the culture liquid obtained during the cultivation of
the studied strains by deep cultivation on a glucose-peptone-yeast medium (GPA) of the same
composition and under the same conditions that were used to study the content of
endopolysaccharides. After cultivation, fungal mycelium was separated from the culture liquid
by centrifugation at 3000 g for 20 min. Before extracting exopolysaccharides from the culture
liquid, it was evaporated to 1/3 of the original volume. The evaporation procedure was carried
out in a rotary evaporator at 50°C. To precipitate exopolysaccharides from cultural liquid, it was
mixed with 96° ethyl alcohol in a ratio of 1:2 by volume and left 4°C until complete precipitation
of fractions containing exopolysaccharides.

The precipitate was separated by centrifugation at 3000g for 20 minutes. The fraction
obtained by precipitation, containing exopolysaccharides, was purified from impurities of low
molecular weight compounds by dialysis against distilled water for 3 days. The precipitate
obtained was successively washed with ethanol, ether, acetone and dried at 37°C. The
homogeneity of the exopolysaccharide was checked by gel filtration on Sephadex G-200. The
determination of exopolysaccharides in the eluent was carried out using the phenol-sulfuric acid
method. The content of exopolysaccharides was calculated in terms of one liter of culture
medium.

Results and discussion

The ability of basidial fungi synthesize a large number of biologically active substances,
including exopolysaccharides, makes this group of organisms promising for biotechnological
research.
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In presented experimental work, 20 strains of 17 species of basidiomycetes fungi were
studied, which by their ecology belong to 5 genera of wood-destroying saprotrophic fungi. This
group of fungi is of research interest due to the presence of a large number of biologically active
substances, including endopolysaccharides. It has been experimentally proven that
endopolysaccharides isolated from the fruiting bodies, mycelium or spores of this group of fungi
have numerous medicinal properties.

All tested strains showed great heterogeneity in the efficiency of endopolysaccharide
synthesis (Table 1). The greatest amount of these compounds was synthesized in representatives
of the genus Ganoderma and their content varied from 4.4% to 8%. The highest percentage of
endopolysaccharides (8%) was contained in the biomass of G. lucidum 1900. G. lucidum 1904,
G. oregonense 2560, G. sinense 2516 and G. tsugae 2024 contained a lower amount of
endopolysaccharides (7.0 -7.7%). G. tsugae 2566 and G. resinaceum 2477 strains had the least
amount of polysaccharides in the mycelium of the Ganoderma genus — 5.1% and 4.4%,
respectively.

Thus, according to Table 1 G. lucidum 1900 is a promising producer of
endopolysaccharides. Thus, more than 200 different types of endopolysaccharides with a
molecular weight from 4 x 10° to 1 x 10° Dalton have been isolated and identified from the
fruiting bodies and mycelium of G. lucidum, most of which exhibited antitumor properties.
Structural analysis showed that G. lucidum endopolysaccharides are mainly high molecular
weight heteropolymers, the main component of which is glucose, and the minor ones are xylose,
mannose, galactose, and fucose. Different types of polysaccharides isolated from G. lucidum
have variability in the degree of branching of the molecule and can induce immune reactions of
different strength and nature.

Table 1 — Endopolysaccharides content in mycelia of different strains of basidiomycetes fungi

Strain Endopolysaccharides, % a.s.m.
1 2
Ganoderma applanatum 1899 6,3+0,2
G. carnosum 2502 6,6+0,3
G. lucidum 1900 8,0+ 0,2
G. lucidum 1904 7,5+0,3
G. oregonense 2560 7,7+0,3
G. resinaceum 2477 4,4+0,2
G. sinense 2516 7,0£0,3
G. tsugae 1848 6,2+0,3
G. tsugae 2024 7,8+0,2
G. tsugae 2566 5,1+04
Pholiota nameko 2153 1,64+0,04
P. adiposa 22 1,45+0,16
P. subochracea 2535 1,44+0,10
P. limonella 2335 1,51+0,09
P. alnicola 2406 1,57+0,13
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Table 1 continuation

1 2
P. squarrosa 2010 1,61+0,09
P. aurivella 1527 1,68+0,10
Lentinus tigrinus 2478 1,55+0,21
Trametes versicolor 353 1,74+0,17
Pleurotus osreatus 548 1,61+0,09

Complex compounds containing endopolysaccharides such as glycopolysaccharides and
ganoderans isolated from G. lucidum also exhibit antitumor activity. G. lucidum polysaccharides
have been shown in a number of studies to improve immune functions. It has been proven that
they stimulate the secretion of cytokines from cells of the immune system, which leads to an
increase in cellular activity and promotes the survival of macrophages and lymphocytes. In
addition, polysaccharides from G. lucidum increase the expression of the major
histocompatibility complex in a melanoma cell line, which improves antigen presentation,
thereby stimulating antitumor and antiviral immune responses [23].

The ability of basidial fungi to release into the culture medium a large amount of
biologically active substances, including exopolysaccharides, makes this group of organisms
promising for biotechnological research. The culture fluid was subjected to a series of successive
treatments, including various methods of concentration, precipitation, centrifugation and dialysis.
The resulting retentive exopolysaccharides was treated with 96° ethyl alcohol, ether, acetone, and
the resulting precipitate was dried and stored at 37°C. Table 2 presents the results of the
experiments, including data on the content of exopolysaccharides. As can be seen from the
presented data, the largest amount of exopolysaccharides (2.2 g/l) was synthesized by the strain
Trametes versicolor 353. In Lentinus tigrinus 2478 and P. squarrosa 2010 the amount of
exopolysaccharides was 1, 83 = 0,14 and 1,75 + 0,15 g/1, respectively.

Table 2 - Exopolysaccharides content in mycelia of different strains of basidiomycetes fungi

Strain Exopolysaccharides, % a.s.m.
1 2
Ganoderma applanatum 1899 0,71 £ 0,05
G. carnosum 2502 0,67 + 0,09
G. lucidum 1900 0,88 £ 0,09
G. lucidum 1904 0,81 +0,08
G. oregonense 2560 0,84+ 0,06
G. resinaceum 2477 0,91+ 0,08
G. sinense 2516 0,62 + 0,08
G. tsugae 1848 0,74 £ 0,08
G. tsugae 2024 0,82+ 0,09
G. tsugae 2566 0,80+ 0,07
Pholiota nameko 2153 1,01+0,13
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Table 2 continuation

1 2
P. adiposa 22 1,31+0,11
P. subochracea 2535 0,69 +0,08
P. limonella 2335 155+0,16
P. alnicola 2406 0,99 +0,11
P. squarrosa 2010 1,75+ 0,15
P. aurivella 1527 1,07+ 0,09
Lentinus tigrinus 2478 1,83 +0,14
Trametes versicolor 353 2,24+ 0,17
Pleurotus osreatus 548 1,33+ 0,11
Conclusion

In the present work, a series of experiments were carried out to select strains from fungal
cultures of valuable medicinal mushrooms that have the ability to synthesize the largest amount
of endo- and exopolysaccharides. As a result, biotechnologically promising strains of
Ganoderma lucidum 1900 were selected as the best producer of endopolysaccharides and
Trametes versicolor 353 as the best producer of exopolysaccharides. Our studies have confirmed
the fact that G. lucidum and T. versicolor fungi are active producers of polysaccharides with
various medicinal properties.
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