AHOTALIA
bopomencekuit  JI.O. bionoriudi 0coOJMBOCTI MITaMiB BUJIB  POAY
Ganoderma P. Karst. 3 Komeknii Kyneryp IlanmuakoBux rpubis (IBK) —
KBamidikamniitna podota Ha IpaBax pyKOIHCY.
JucepTartiig Ha 3100y TTs cTymneHs AokTopa ¢itocodii 3a crnenianbHicTio 091
OioJoris, crienianizamis — Oionoris. HarjionanbHa akagemiss HayK YKpaiHu.

[acTuTyT 60Taniku iMm. M.I". Xonoxauoro, Kuis, 2021.

HucepTraiiis npucBIYeHA AOCIIIKEHHIO O10JIOT1YHO AaKTUBHHUX PEYOBUH,
KyJbTYpPaIbHO-MOP(OJIOTIYHUX  Ta  MIKPOMOP(OJOTiYHUX  OCOOIMBOCTEH
BEreTaTUBHOrO MileIiI0 pi3HUX ImrTamiB BuaiB poay Ganoderma P. Karst.
BuBuenHio HakonmudeHHs OioMacd, BMICTY 1 BHXOAY €HJAOIOIICaXapuiB,
raHOJICPOBUX KHUCJIOT Ta MOMI(GEHOIBHUX CIOMYK IUX IITaMiB 3a PI3HUX YMOB
KyJIbTHUBYBaHHS. TakoK BCTAHOBJICHHIO BIUIMBY O10MacH Ta €KCTPAKTIB 3 HET Ha PICT
NessKuX BHUIIB OakTepild, MIKPOMILETIB Ta BHUIIUX POCIUH, BH3HAYCHHIO
AHTUOKCUJIAHTHOI aKTUBHOCTI ITUX €KCTPAKTIB.

Ilin wac aucepramitHOTO JOCHIKEHHS OyJIM OTpUMaHI HOB1 JaHl MIOJ0
KyJIbTypaJIbHO-MOP(MOJIOTIYHMX  Ta  MIKpOMOP(OJIOTiYHUX  0COOJIHMBOCTEH
BeretaTuBHOro Mminemio 10 mramis 7 BuAiB rpudiB poay Ganoderma 3 Komexiii
KyabTyp manuHkoBux rpuoiB (IBK) Incturyty 60otaniku im. M.I'. Xomognoro HAH
VYkpaiHu.

3a pe3yibpTaTaMu BUBUEHHS IIBUKOCTI PaJiaibHOTO POCTY OOpaHMUX IITaMiB
BuaiB poxy Ganoderma 4 mramu Oylno BiZHECEHO 10 IIBUAKOPOCTYYHX
(>8mMm/mo0y): G. lucidum 1904, G. resinaceum 2477, G. resinaceum 2503,
G. applanatum 1899; BcTaHOBICHO 2 IITaMH, IO MPOSBISIN CEPEIHIO MIBUIKICTH
pocty (4-8 mm/no0y): G. tsugae 2024 ta G. tsugae 2566 ta 4 moBiILHOpPOCTYHI
mramu (<4 mm/m00y): G. tsugae 1848, G. oregonense 2560, G. carnosum 2502,
G. sinense 2516.

[Tin dac BWBYCHHS BIUIMBY ITiJBUIICHUX TEMIEPATyp HA KXUTTE3MATHICTH

BEreTaTUBHOTO Milleito OyJ0 BCTAHOBJIEHO, 10 HAWOLIBIITY CTIHKICTh JO BIUIUBY



MiIBHICHUX Temreparyp mnposeisuin mrtamu G. resinaceum 2477, 2503 i
G. lucidum 1904, ski 36epiranu 3aTHICTh POCTH HABITh MICIs BIUTUBY TEMIIEPATYPH
42 + 0,1 °C. Ha npuknazai mramiB G. tsugae ta G. resinaceum mgoBexeHO, IO
CTIMKICTh O KPUTUUHO BUCOKUX TEMIIEPATYP MOXKE BIAPI3HATUCH Y IITAMIB OJJHOTO
Buny: mramu G. tsugae 2024 ta G. tsugae 2566 36epiraau KUTTE3ATHICTh MICIs
BIUMBY Temrmepatypu 38 = 0,1 °C, a mram G. tsugae 1848 micist BILIMBY Ti€l
TeMIIepaTypu npunuHsaB poctd. Tak camo mineniit mramy G. resinaceum 2477 pic
3a temneparypu 40 + 0,1 °C, a winemii G. resinaceum 2503 BrpauaB
KUTTE3AATHICTH 32 Ti€T K TEMICPaTyPH.

s mramiB G. tsugae 1848, 2024, 2566, G. sinense 2516, G. resinaceum
2477, 2503, G. carnosum 2502, G. oregonense 2560 kynbTypaibHO-MOP]OJIOTTUHI
0co0IMBOCTI AoCaipKeH] Brepie. byno Bussieno, 1mo 6 3 10 mramis: G. sinense
2516, G. applanatum 1899, G. carnosum 2502, G. tsugae 1848, G. tsugae 2024 ta
G. tsugae 2566 mpu IOBrOTpUBAJIOMY KYJIbTHBYBaHHI 3MIHIOBAJIU 3a0apBIICHHS
Mminelniro. BeranosieHo, mo 30-1000B1 MirenianbHi KooHil mramiB G. resinaceum
2503, G. tsugae 2024, G. sinense 2516 ta G. lucidum 1904 yTBoproBaau mpumMopii,
10 HEXapaKTEePHO IS IITaMIB HIIMX JOCTKEHUX HAaMU BUJI1B.

3 BHUKOPUCTAaHHSM METOMIB CBITJIOBOi Ta CKaHYyBaJIbHOI €JIEKTPOHHOL
mikpockomii (CEM) Hamu Oynu BHoepiie omucaHl Taki MIKPOCTPYKTYpPH
BEreTaTHBHOTO MIIEIIIIO: TOABIMHI MPSHKKU Ta TMPSHKKHA 3 aHACTOMO3aMHU Ha MiIesii
G. carnosum, a Takox kopayono/ioHi rihu Ha minenrii G. sinense Ta G. carnosum.

[IpoBeneHo MOPIBHIHHS BIUIMBY CIOCOOIB KyJbTUBYBAHHS Ha HAKOIMUYCHHS
O6ioMacu, BMICT 1 BUX1J €HIOIONICAXapuaiB Ta TAHOJAEPOBUX KUCIOT Minemiem 10
mramiB, 7 BuAiB poay Ganoderma Ha pinkomy KUBWIBHOMY cepemoBumli I'TI[]
(TTIOKO30-TIENITOH-IPIKKOBE  pIAKE KUBUIBHE cepeaoBuine). HaiOumpiry
KUTbKICTh OloMacu HakonnuyBaB mtam G. tsugae 2024, mo 3poctaB mpotsarom 14
6 y rmmbuHHIA KyaeTypi — 20,3 /1 + 0,5 r/n. JloBeaeHo, IO I HAKOITHYCHHS
Olomacm ycix mramiB, kpiMm G. oregonense 2560, cmoci6 TIHOMHHOTO

KyJbTUBYBaHHS OyB €(EKTUBHIIINM, HI3K CIOCIO MOBEPXHEBOTO KyIbTUBYBAHHS.



Bnepmie HaBeneHO JaHi MO0 HAKONMWYEHHS OloMacu Milenilo Ta
eHjonoyicaxapuaie mramamu G. carnosum Ta G. oregonense 3a yMoOB
MOBEPXHEBOTO Ta TJIMOWHHOTO KYJbTHBYBAaHHS Ha PIAKOMY >KHUBHUIBHOMY
cepenouili. biomaca G. carnosum y noBepxHeBiil KyabTypi Ha 14 100y ckianana
2,7 £ 0,2 r/n 1y rnmubunHii kyneTypl — 10,5 + 0,2 r/n, BMICT eH0n0IIcCaxapu/IiB
cranoBuB 6,8 = 0,2 % Ta 6,6 + 0,3 % BinmosinHo. biomaca G. oregonense y
MOBEPXHEBIN KyabTypl Ha 14 100y ckinanana 9,3 + 0,3 r/i1 1 y TIuOUHHIN KyIbTYpI
—9,5%0,5 /1, BMicT engonomnicaxapuais 6ys 8,2 + 0,4 % ta 7,7 £ 0,3 % BiAnoBiaHO.

JloBeneHo, 110 TAMOMHHUN CHOCIO KyJIbTHUBYBaHHS € €(QEKTUBHIIIUM 3a
croci0 TMOBEPXHEBOTO KYyJbTUBYBAHHS [II1 HAKOIWYEHHS CHJIOMOJIiCaXapHIiB
JoTHUpboX 3 10 mocmimkeHux mramiB rpubiB poay Ganoderma: G. tsugae 2566,
2024, G. resinaceum 2503, 2477. HaiiBumuii BMICT eHIOMOJIiCaXapuiiB OyB
HakonueHuit mineniem G. oregonense — 8,2 + 0,4 % Bix cyxoi Macu Milenito, SKUn
3pOCTaB B YMOBaX IOBEpPXHEBOI KyinbTypu. HaliBuina BuXia eHAomoiicaxapuiiB
Oyna xapakrtepHa s mirenito G. tsugae 2024, BUpOIIEHOT0 y IITUOMHHIA KYJIbTYpi
— 1,58 + 0,08 r/n.

Hamu Bmepme  po3poOnenuit  MoaudikoBaHMM  METOA  €KCTpakIii
raHoACPOBUX KHCJIOT 3 Milemio BuaiB poay Ganoderma. 3ampormoHoBaHa 3MiHa
YMOB €KCTPaKIIii J03BOJISIE CKOPOTUTH TEPMIH MEPIIOTO €Tamy Ipolecy B 7 pasiB
MOPIBHSHO 3 KJIACHYHUM METOJIOM Ta OTPUMATH aHAJIOTIYHY KIJIbKICTh TAaHOJIEPOBUX
KHCIIOT.

Mramu G. sinense 2516 Ta G. tsugae 2024 wakomuuyBaJM HaWOLIBIITY
KUTBKICTh TAHOJIEPOBUX KHUCIIOT TMOPIBHSIHO 3 IHIIMMH BUJAMHU Ta IITaMaMH, TOMY
JuTst HUX Oyria BUBUEHA JIMHAMIKA CUHTE3Y Ta BUXOJY TaHOJEPOBHUX KUCIOT HA 6-y,
8-y, 10-y, 12-y, 14-y, 16-y, 18-y ta 20-y noOy KynbTuBYyBaHHsS. BomHOYac
HAaWBUIIMKA BMICT TaHOJEPOBHX KHCIOT OyB y Minemi mramy G. sinense 2516
BUPOIIIEHOTO B IITMOWHHIN KynbTypi Ha 14-y 100y KynbTHBYBaHHS (25,2 + 1,5 Mr/T).
BcranoBneHo, 1m0 HaWBWINA BHXiJ TaHOAEPOBUX KHUCJIOT Oyjia XapaKTepHa s
minemiro G. sinense 2516 Ha 14-y 100y KyJabTUBYBaHHS Ta Juis Mineniro G. tsugae

2024 na 16-y 100y Ky1bTUBYBaHHS 1 cTaHOBWIA TpuOIKU3HO 0,35 1/11.



JlocnimkeHo BMICT (PEHOJBHUX CIOJYK Ta iX BUXiH Mmineniem mramiB G.
tsugae 2024 ta G. sinense 2516. Ilix yac ekcrmepuMeHTY OyJIO JOBEICHO, IO
HalOUIbIIe iX HakonuayBaB minenid G. sinense 2516 — 51,2 + 0,1 mr/r. HaiiBuima
BUX1J] (PEHOJBHUX CHOJYK 000X ITamiB OyJjia CTATUCTUYHO PIBHOIO 1 cTaHoBMia 1,2
+ 0,02 mr/n.

JlocrikeHa aHTHOKCHIaHTHA aKTUBHICTh METAHOJBHUX, CTHJIAIICTATHUX Ta
BOJIHUX EKCTPAaKTiB 3 Oiomacu minenito G. tsugae 2024 i G. sinense 2516. byno
JIOBEJICHO, 1110 BUKOPUCTAHHS CTHJIAIIETATy ¥ METAHOJTY ISl OTPHMAaHHS €KCTPAKTIB,
miBUIYE X €(EeKTUBHICTh SIK aHTHOKCHUJIAHTIB. [HaKTHUBAIlil BUIBHUX paJUKaiB
eKCTpaKTaMyd OTPUMAHHMMHM 3a JOIIOMOTOI0 €THIJIAIETaTy Ta METAHOIY, BiIMOBITHO
cranosuia 93,11 90,6 % g G. sinense 2516 ta 97,7 1 92,2 % s G. tsugae 2024.
Boani excrpaktu G. sinense 2516 ta G. tsugae 2024 mnposiBisiian ciaOury
AHTUOKCHUJIAHTHY akTUBHICTH — 30,3 1 23,9 %.

Bnepmie orpuMani maHi 100 aHTHOAKTEpialbHUX Ta aHTHU(YHTATBHUX
BJIACTUBOCTECH €THJIAIlETAaTHUX 1 METAHOJBHUX EKCTPaKTiB OloMacu MILEIio
G.sinense 2516 ta G. tsugae 2024. byma noBeaeHa aHTHOAKTepiaibHa JIis
MeTaHOJIbHOTO ekcTpakTy G. tsugae 2024 ua pict Bacillus subtilis (Ehrenberg) Cohn
(30oHa iHTIOYyBaHHS 15 MM) Ta etmnaneTraTHoro ekctpakty G. tsugae 2024 na pict
Escherichia coli T. Escherich (3ona inrioyBanus 13 mm).

JloBeaeHo, 110 ertuianeratHi ekctpaktu G. sinense 2516 ta G. tsugae 2024
3/IaTHI 3HAYHOIO Mipolo mpurHidyBatu po3Butok Aspergillus niger Tiegh.— 3ona
iHrioyBanHs Oyna miametpom 50 MM Ta 34 mwm BimmoigHo. Ha pict Penicillium
polonicum K. Zaleski naBnaku cuiibHile BIUIMBAJIA CaMe METaHOJbHI CKCTPAKTH.
[lpy BHeceHHI METAHOJBHOTO €KCTpakTy 3 Mimenito G. sinense 2516 3oHa
iHrioyBanHs pocty P. polonicum cknamana 45 MM, a MeTaHOJLHOTO eKCTpakTy G.
tsugae 2024 — 37 mm.

Brnepire mocnimkeHo BrumB 6iomacu minediro 9 mramiB 6 BUIIB TpUOiB poIy
Ganoderma (B konmentpamii 0,625 Mr/mi rojloJHOTO arapy) Ha MPOPOCTAHHS
HaciHHs 1 pict Lepidium sativum L. ta Cucumis sativus L. biomaca ycix Bu/iB Ta

IITaMiB CYTTEBO TPUTHIUYBaJa PICT K KOpPEHiB, Tak 1 mapocTkiB L. sativum.



HailicunpHimui iHribyrouunii BIuiuB npossisiia 0iomaca mineniro G. tsugae 2024 —
cepenHs noexkuHa pociawHu L. sativum Oyna Ha 80,9 % MeHIIOK TMOPIBHSIHO 3
KoHTpoJsieM. Halicnabury iHriOyrouy akTUBHICTBH HposiBisiia 6iomaca G. carnosum
2502 — cepenns nowxuHa pocaunu L. sativum Oyna va 30,7 % MeHIIO MOPIBHIHO
3 KOHTposieM. Bu3HaueHo, 110 eTWIaleTaTHUH eKCTpakT 3 Oiomacu miueniio G.
tsugae 2024 cyrreBo mpurHiuye pict L. sativum, a nogaBanus 100 MKJI BKa3aHOTO
excrpakty Ha 100 % He mae nmpopocTaTh HACIHUHAM.

biomaca wminenito G. resinaceum 2477 Tta G. lucidum 1904 mnposBise
HalcHIbHIITY 1HriOyrouy aito Ha pict C. sativus. CepeaHsi TOBKHUHA POCIUHU MPU
J0JlaBaHHI MILETII0 BKa3aHUX ITamMiB Oyna Ha 61 % MeHma 3a JOBXKHUHY Y
KOHTPOJIBHIM rpyIi B 000X Bunajakax. JloBeaeHo, mo 6iomaca G. sinense 2516 moxe
BIUIMBATH 5K cllaOkuii ctumyssitop pocty C. sativus — cepeiHst JOBXKHHA POCTHHA
npu AogaBaHHi mireniro G. sinense 2516 0ymna Ha 5 % 10CTOBIPHO OLIBIIOIO, HIXK Y
KOHTPOJIBHIHN TPYIII.

B pe3ynbTaTi mpoBeaeHUX A0CHIKeHb BimiOpanuii mram G. tsugae 2024 3
Komekmii  xyneTyp  manuakoBux rpubiB  (IBK)  Incruryry  GoraHiku
iMm. M.I'. Xomognoro HAH  Vkpainu sk GIOTEXHOJIOTIYHO TMEPCICKTUBHUN
npoayueHT eaponoiicaxapuais (1,58 + 0,08 r/n), ranogeposux kuciot (0,35 £ 0,02
r/n), ¢enonmprux cmonyk (1,2 £ 0,02 Mr/m) 3 BHCOKOI aHTHOKCHIAHTHOIO,
aHTU(YHTaJIBHOIO Ta 1HT10YIOYOK aKTUBHICTIO OO0 ASSKUX BUIIUX POCITHH.

Kio4yoBi cj0oBa: aHTHOKCHJAHTHAa aKTUBHICTb, TaHOICPOBI KHCIIOTH,
rMUOWHHE  KyJbTUBYBAHHS, MIKPOCTPYKTYpH, TIOBEpXHEBE KYJIbTHBYBAHHS,

noJicaxapuan, hbenonn, Ganoderma.



SUMMARY
Boromenskyi D.O. Biological features of strains of Ganoderma P. Karst.
species from the IBK Mushrooms Culture Collection. — Manuscript.
Dissertation for the degree of Doctor of Philosophy, specialty 091 biology,
specialization — mycology
M.G. Kholodny Institute of botany, NAS of Ukraine, Kyiv, 2021.

The dissertation is devoted to the study of biologically active substances,
cultural-morphological and micromorphological features of vegetative mycelium of
genus Ganoderma P. Karst. strain diversity; the research of content of biomass,
endopolysaccharides, ganoderic acids and polyphenolic compounds of these strains
and production of their synthesis under different cultivation conditions; the study of
the influence of mycelium biomass and its extracts on the growth of some bacteria,
micromycetes and higher plants; the analysis of antioxidant activity of biomass
extracts.

During the dissertation research new data were obtained on the cultural-
morphological and micromorphological features of the vegetative mycelium of
strain diversity (10 strains of 7 species) of Ganoderma fungi from the IBK
Mushroom Culture Collection of M.G. Kholodny Institute of Botany of the National
Academy of Sciences of Ukraine.

While evaluating the rate of radial growth of the genus Ganoderma species, 4
strains were classified as fast-growing (>8 mm/day): G. lucidum 1904, G.
resinaceum 2477, G. resinaceum 2503, G. applanatum 1899; 2 strains that showed
the average growth rate (4-8 mm/day): G. tsugae 2024 and G. tsugae 2566; and 4
slow-growing strains (<4 mm/day): G. tsugae 1848, G. oregonense 2560, G.
carnosum 2502, G. sinense 2516.

When studying the effect of high temperatures on the viability of vegetative
mycelium, it was found that the greatest resistance to high temperatures showed
strains of G. resinaceum 2477, 2503 and G. lucidum 1904, which retained the ability

to grow even after the exposure to 42 + 0.1°C. On the example of G. tsugae and G.



resinaceum strains, it was proved that critically high temperatures resistance can
differ within one species: strains of G. tsugae 2024 and G. tsugae 2566 remained
viable after the exposure to 38 £ 0.1°C, and G. tsugae 1848 strain after exposure to
a temperature of 38 £ 0.1 ° C stopped growing. Moreover, the mycelium of the strain
G. resinaceum 2477 continued growing at the temperature of 40 £ 0.1 ° C, and the
mycelium of G. resinaceum 2503 lost its viability at this temperature.

Cultural and morphological features of G. tsugae 1848, 2024, 2566, G. sinense
2516, G. resinaceum 2477, 2503, G. carnosum 2502, G. oregonense 2560 strains
were studied for the first time. It was discovered that 6 out of 10 strains changed the
color of the mycelium after long-term cultivation: G. sinense 2516, G. applanatum
1899, G. carnosum 2502, G. tsugae 1848, G. tsugae 2024, G. tsugae 2566. It was
found that 30-day-old mycelial colonies of strains of G. resinaceum 2503, G. tsugae
2024, G. sinense 2516 and G. lucidum 1904 formed primordia, the uncharacteristic
trait for the strains of other species studied by us.

Using light and scanning electron microscopy (SEM) methods we were first
to describe the following microstructures of vegetative mycelium: double clamps
and clamps with anastomoses on G. carnosum mycelium, as well as coral-like
hyphae on G. sinense and G. carnosum.

The largest amount of biomass was accumulated by the strain G. tsugae 2024,
which was growing for 14 days in submerged culture - 20.3 + 0,59/ L.

It has been proved in the research that the submerged cultivation method was
more effective than the method of static liquid cultivation for the accumulation of
biomass of all strains except G. oregonense 2560.

For the first time, data on the accumulation of mycelium biomass and
endopolysaccharides by strains of G. carnosum and G. oregonense species under
submerged and static liquid cultivation conditions on liquid nutrient medium were
presented. The biomass of G. carnosum in static liquid culture on the 14th day was
amounted to 2.7 £ 0,2 g/L and in submerged — 10.5 + 0,2 g¢/L, the content of
endopolysaccharides was 6.8 = 0,2 % and 6.6 £ 0,3 %, respectively. The amount of

G. oregonense biomass in surface static liquid culture on the 14th day was 9.3 + 0,3



g/L and in submerged culture — 9.5 + 0,5 g/L, the content of endopolysaccharides
was 8.2 £0,4 % and 7.7 £ 0,3 %, respectively.

It was discovered that the submerged cultivation method was more effective
than the static liquid cultivation method for the accumulation of
endopolysaccharides for 4 out of 10 studied strains of fungi of the genus Ganoderma:
G. tsugae 2566, 2024, G. resinaceum 2503, 2477. The highest content of
endopolysaccharides was shown by G. oregonense - 8.2 £ 0,4 % of the dry mass of
mycelium grown under static liquid culture conditions. The highest production of
endopolysaccharide synthesis was characteristic of G. tsugae 2024 mycelium grown
in submerged culture - 1.58 + 0,08 g / L.

For the first time we have developed a modified method of ganoderic acids
extraction from the Ganoderma species. This method allowed to reduce the time of
the first stage of extraction by 7 times compared to the classical method and to obtain
a similar amount of ganoderic acids.

The dynamics of ganoderic acid synthesis and their production by G. sinense
2516 and G. tsugae 2024 strains on the 6th, 8th, 10th, 12th, 14th, 16th, 18th and 20th
day of cultivation was investigated. The highest content of ganoderic acids was
detected in the mycelium of the G. sinense 2516 strain grown in submerged culture
on the 14th day of cultivation (25.2 + 1.5 mg / g). It was found that the highest
production of the ganoderic acids synthesis was featured by the mycelium of G.
sinense 2516 on the 14th day of cultivation and by the mycelium of G. tsugae 2024
on the 16th day of cultivation — 0.35 g/ L for both strains.

The content of phenolic compounds and the production of their synthesis by
the mycelium of G. tsugae 2024 and G. sinense 2516 strains were studied. It was
demonstrated that the highest content of phenolic compounds was accumulated by
mycelium of G. sinense 2516 - 51.2 + 0,1 mg / g. The production of synthesis of
such compounds of both strains was statistically equal and amounted to 1.2 + 0,02
mg/L.

We were first to determine the antibacterial and antifungal properties of ethyl

acetate and methanolic extracts of mycelia biomass of G. sinense 2516 and G. tsugae



2024. The antibacterial effect of ethyl acetate extract of G. tsugae 2024 on the
growth of Escherichia coli T. Escherich (inhibition zone 13 mm), and methanilic
extract of G. tsugae 2024 on Bacillus subtilis (Ehrenberg) Cohn (inhibition zone 15
mm), was observed.

It was proven that ethyl acetate extracts of G. sinense 2516 and G. tsugae 2024
significantly inhibit the development of Aspergillus niger Tiegh.— the inhibition
zones were 5 cm and 3.4 cm in diameter, respectively. Conversely, the growth of
Penicillium polonicum K. Zaleski was strongly influenced by methanol extracts.
After the introduction of methanol extract of the mycelium of G. sinense 2516, the
zone of growth inhibition of P. polonicum was 4.5 cm, and methanol extract of G.
tsugae 2024 - 3.7 cm. The growth of Mucor globosus A. Fisch. was not affected by
any of the extracts we used.

The effect of mycelium biomass of strain diversity (9 strains of 6 species) of
Ganoderma fungi on Lepidium sativum L. and Cucumis sativus L. seed germination
and growth was studied for the first time. The growth of L. sativum roots and stems
was significantly inhibited by the biomass of all Ganoderma species and strains. The
strongest inhibition effect was demonstrated by the mycelium biomass of G. tsugae
2024 —the average length of the L. sativum plant was decreased by 80.9 % compared
to the control. The weakest inhibitory activity was shown by biomass of G.
carnosum 2502 — the average length of the plant L. sativum was 30.7 % shorter
compared to the control. It was determined that ethyl acetate extract from the
mycelium biomass of G. tsugae 2024 significantly inhibits the growth of L. sativum,
and the addition of 100 pl of this extract entirely prevents the germination of seeds.

The biomass of G. resinaceum 2477 and G. lucidum 1904 mycelia
demonstrated the strongest inhibition effect on the growth of C. sativus. The
introduction of the mycelia of these strains reduced the average plant length by 61
% compared to the control group in both cases. It was demonstrated that the biomass
of G. sinense 2516 was able to act as a weak growth stimulant of C. sativus — the
average length of the plant after the addition of G. sinense 2516 mycelium was 5 %

greater than in the control group.



The antioxidant activity of methanol, ethyl acetate and aqueous extracts
obtained from mycelium biomass of G. tsugae 2024 and G. sinense 2516 has been
studied. It was established that the use of ethyl acetate and methanol to obtain
extracts, increases their effectiveness as antioxidants. Antioxidant activity for ethyl
acetate and methanol extracts was found to be 93,1 1 90,6 % for G. sinense 2516 and
97,7192,2 % for G. tsugae 2024 respectively. Aqueous extracts of G. sinense 2516
and G. tsugae 2024 showed lower rate of antioxidant activity - 30.3 and 23.9 %
respectively.

As a result of the conducted researches it was defined that G. tsugae 2024
strain from the IBK Mushroom Culture Collection of M.G. Kholodny Institute of
Botany of the National Academy of Sciences of Ukraine is a biotechnologically
promising producer of endopolysaccharides (1.58 g/L), ganoderic acids (0.35 g/L),
phenolic compounds (1.2 mg/L) and has a high antioxidant, antifungal activity and
shows inhibitory effect against higher plants.

Key words: antioxidant activity, ganoderic acids, Ganoderma,
microstructures, phenols, polysaccharides, static liquid cultivation, submerged

cultivation.
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