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The aim of the study was to investigate the total content of polyphenolic substances in
Basidiomycetes carpophores from 50 species, of which 27 belong to the order Polyporales and
23 to the order Agaricales. Introduced 23 strains of 8 species of Basidiomycetes. Methods.
Gathered wild carpophores dried and crushed to a particle size of 0,1 till 0,01 mm and
searching strains were cultured in Erlenmeyyers flasks by surface method on standard
glucose-peptone culture medium. Determination of total content of polyphenolic compounds
was carried out in ethanol extracts of mycological material by a modified method of Folin-
Chokalteu. Completely dry biomass of carpophores and mycelium was determined
gravimetrically. Results. There was identified the species of polyporal fungi Ganoderma
applanatum, Ganoderma lucidum, Laetiporus sulphureus and Fomes fomentarius and types of
agarical mushrooms Stropharia rugosoannulata, Agrocybe cylindracea, Tricholoma flavovirens,
Flammulina velutipes, Pleurotus ostreatus and Fistulina hepatica high in polyphenolic
compounds. It was determined the content of polyphenols ranging from more than 60 mg /g
completely dry biomass. For introduced strains established dynamics of growth and
accumulation of polyphenolic compounds in the mycelium and culture filtrate during
fermentation on glucose-peptone medium. All cultures reach a maximum accumulation of
biomass on the 12th day of growth. Shizophyllum commune Sc-1101 and 10 and F. velutipes F-
202 have been identified as the most productive strains. The lowest accumulation of
absolutely dry biomass was recorded for strain P. ostreatus P-192 and strain F. fomentarius Ff-
09. Cultures have investigated individual value growth such as biomass accumulation in the
applied cultivation conditions, which probably reflects the suitability of the medium for their
growth and genotypic characteristics. Strains are overwhelmingly able to accumulate
polyphenolic compounds in both mycelium and culture fluid during the whole period of
cultivation. Maximum content of polyphenols in the mycelium to 96%, and in the culture
fluid - for 91% of strains coincided with the end of their term cultivation. Calculated
correlation coefficient between the content of polyphenols in the mycelium and culture fluid
showed that there is a very high positive correlation of 73.2%, a positive high at 17.4% and
the average 4.5% of experiment data. Conclusion. The strains of species Shizophyllum
commune, Pleurotus ostreatus, Fistulina hepatica and Laetiporus sulphureus were selected for
further research in order to obtain polyphenols mycelial and extracellular origin.
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CKPVHIHI BMICTY TA AMTHAMIKA HAKOITMYEHHI
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e-mail: o.fedotov@donnu.edu.ua

Memoto poGotu OyaA0 BUBUEHHS 3araabHOrO BMICTy IIOAi(PeHOABHMX PpEYOBUH Y
kapriodopax 50 Bugis GasmaiomineTis 3 skux 27 HazeXaTb 40 Nopsaaxy Polyporales ta 23 —
nopsiaxy Agaricales. InTpoaykosano 23 mramm 8 Buais OasmgiaapHmx rpubis. Memodu.
3ibpani aukopocai kaprmodopu BUCYIITYBaAN Ta HOApiOHIOBaAU A0 po3Mipy dactok 0,1+0,01
MM, a 40CAiAHI IIITaMI KyAbTUBYBaAM IIOBEPXHEBO B K0AOax EpaenmMeriepa Ha cTaHgapTHOMY
TAI0KO30-TIENITOHHOMY ~ KMBUABHOMY  CepeAOBUINi. BusHauyeHHs 3araapHOrO  BMICTY
1104i(peHOABHUX PEYOBUH IIPOBOAUAN Y CIIMPTOBUX BUTSIKKaX MiKOAOIIYHOro Marepiaay 3a
MoandikosaHoo MeToaukoio Poaina-UYokazaprey. AGcoaloTHO cyxy H6iomacy Kapriodopis Ta
Mileailo BU3Ha4YaaAM BaroBMM MeToAoM. Pesyavmamu. Busasaeni smam TpyToBux rpmodis —
Ganoderma applanatum, Ganoderma lucidum, Laetiporus sulphureus Ta Fomes fomentarius i Buam
arapMkoBux rpubis — Stropharia rugosoannulata, Agrocybe cylindracea, Tricholoma flavovirens,
Flammulina velutipes, Pleurotus ostreatus Ta Fistulina hepatica 3 BUCOKUM BMiCTOM
HOAi(l)eHOALHMX pe4yoBuH — noHaz 60 MTI/T aDCOAIOTHO cyxoi biomacu. Jas iHTpoAyKOBaHMX
IITaMiB, BCTAaHOBAEHi AMHaMiKa POCTy Ta HaKOIMYeHH: I0Ai(peHOABHMX Pe4OBUH B MiIjeaii
Ta KyAbTypaabHOMy {iabTparti mpu ¢pepMeHTalii Ha TAI0KO30-TIeIITOHHOMY cepeoBuilii. Bei
KyABTYPU AOCATalOTh MaKCUMYMY HaKomMdeHHs Oiomacm Ha 12-Ty 400y pocty.
HaimpoayxrusHimmmu 1yt € mramu Schizophyllum commune Sc-1101 i Sc-10 Ta mrramu
F. velutipes F-202. Haitnmkui sHaueHH: HaKomM4IeHH: aDCOAIOTHO cyxoi Oiomacy 3a(piKcoBaHO
aas mramy P. ostreatus P-192 ta mramy F. fomentarius Ff-09. BcranosaeHo, mo AocaiaskeHi
KyAbTypU MalOTh iHAMBiAyaAbHi 3HAYEHHs POCTY — HAKOIIMYEHHs OioMacy B 3aCTOCOBaHMX
yMoOBax KyAbTUBYBaHH:I, 1110, IMOBipHO, BigoOpa’ka€ MpMUAATHICTh IIUX YMOB A5 iX POCTy Ta
reHoTuniyHi ocobamsocti. IlltamMm B mepesBakHiil OiabIocTi 34aTHI 40 HaKOIMYEHH:
1104ieHOABPHNX PeYoBUH AK B MileAil, Tak i B KyAbTypaapHill piaguHI IPOTAIOM BCHOTO
TepMiHy KyAbTMBYBaHH:A. MakcumMmyM BMicTy moaideHoais y wmineaii gas 96 %, Ta y
KyAbTYypaAbHiil piguHi — 445 91% Big 3araabHOI KiABKOCTI IITaMiB CIIiBIIaZaB i3 3aKiHUeHHSAM
ABaHAAIATIAOOOBOTO TEPMiHy iX KyAbTUBYBaHHsA. OOumMcaeHH: Koeq)iuieHTy KOpeAsil Mix
BMicTOM 104ideH04iB y Milleail Ta KyAbTypaAbHiil piaguHi OAHOBIKOBMX KyABTYp IIOKa3aao,
IIIO CIIOCTEPIrae€ThCs Ay’Ke BMCOKa IO3UTMBHaA Kopeasnis y 73,2%, BUCOKa IO3UTHMBHA — Y
17,4% Ta cepeans — y 4,5% aocaigis. Bucnogok. Biaibpano mramm Bmais Schizophyllum
commune, Pleurotus ostreatus, Fistulina hepatica Ta Laetiporus sulphureus — mepcrieKTUBHI AAs
MoAaAbIINX AOCAIAXKeHb 3 MeTOI0 OTpMMaHHsA MoaideH0AiB MillediaapbHOTO Ta
MO3aKAITMHHOIO TTOXOA KEHHL.

Katouosi caosa: norigeroru, basudiomivemu, kapnoPopu, Miyeriil, KyAbmyparvHut gpirvmpam

ISSN 2225-5486 (Print), ISSN 2226-9010 (Online). bioaoziunuii éichux MITY. 2015. Ne3



mailto:o.fedotov@donnu.edu.ua

44 BiojgoriyHuil BiCHUK

A.K. Beauroackas, O.B. eaoTos
CKPVMHMHI COAEP KAHIVA 1 AMHAMMKA HAKOITAEHIA
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IMeapio paGorel OBLAO M3ydeHMe oOOIIEro codep>kaHMs IOAMGPEHOALHBIX BEIECTB B
I1040BBIX TedaX 50 BMAOB 0a3MAMOMMIIETOB M3 KOTOPBIX 27 IIpMHAajJeXXaT K IOPSIAKY
Polyporales n 23 - mopsiaka Agaricales. VInTpoaynmposaHo 23 mraMMBI 8 B11A0B Oa3lANaAbHBIX
rpn6oB. Metoapr. CobpaHHBEIe gUKOpacTyIyie Kaprogopsl BRICYIINBAAN Y U3MeAbdalul A0
pasmepa yvactun 0,1+0,01 MM, a mccaeayemble mITaMMBbl KyAbTUBUPOBAAM IOBEPXHOCTHO B
koabax EpaeHMeitepa Ha CTaHAApTHON TAIOKO30-IIEIITOHHON IIMTATEABHON Cpeje.
Ormpegesenne ob1iero cogep>kaHus IOAMUQPEHOABHBIX BEIIECTB IIPOBOAMAM B CIMPTOBBIX
BBITSDKKaX MIKO/OTMYECKOTO Marepuala IO MOAMPUIIMPOBaHHOI MeToguke QPoanHa-
YoxaapTey. AGCOAIOTHO CyXyIO0 OMOMacCy MAOAOBBIX Ted ¥ MULIeAUs OIIpeAeAsAV BeCOBBIM
MertogoM. PesyabraTer. OOHapy>KeHHBIE BUABI TPYTOBBIX I'puboB - Ganoderma applanatum,
Ganoderma lucidum, Laetiporus sulphureus n Fomes fomentarius v BUABI arapMKOBBIX I'pUOOB -
Stropharia rugosoannulata, Agrocybe cylindracea, Tricholoma flavovirens, Flammulina velutipes,
Pleurotus ostreatus u Fistulina hepatica ¢ BBICOKMM cogep>KaHueM I10AM(EHOABHBIX BEIeCTB —
06oaee 60 Mr / r abcoalOTHO cyxoil Omomaccel. /A MHTPOAYLMPOBAHHBIX IITAMMOB
yCTaHOBJAEHA AVMHaMMKa pOCTa U HaKOIAeHUSA IOAMQEHOABHBIX BEIeCTB B MULEAUM U
KyAbTypaAbHOM uabTpaTe HOpu (¢epMeHTallMM Ha TAIOKO30-IIeIITOHHON cpede. Bce
KYABTYPBI AOCTUTAIOT MaKCHMyMa HaKOIlAeHNsI OroMaccsl Ha 12-e cyTku pocra. 34ech caMble
MPOAYKTUBHEIE — mTaMMBI Schizophyllum commune Sc-1101 n Sc-10 n mrammst F. velutipes F-
202. Cample HM3KME 3HaYeHIsA HaKOILAeHM: aOCOAIOTHO CyXOM Omomacchl 3a(pUKCHUpPOBAHEI
aas mramma P. ostreatus P-192 u mramma F. fomentarius Ff-09. VYcraHosaeno, 4To
UCCAeAOBAaHHBIE KYyABTYPBHl MMEIOT MWHAUBUAyaAbHble 3HAUYe€HUsI poOCTa — HaKOILleHUe
OuoMaccel B IIPUMMEHEHHBIX YCAOBIAX KyABTMBUPOBAHUS, 4YTO, BEPOSTHO, OTpa’kaeT
IPUTOAHOCTh DTUX YCAOBUII AAsl UX POCTa U reHoTUIdeckKue ocodeHHocTy. IlltamMMsbl B
II0AaBASIONIEeM OOABIINMHCTBE CIIOCOOHBI K HaKOIIAEHMIO ITOAMU(EHOABHBIX BEIECTB KaK B
MUIIEANY, TaK U B KyABTYpPaAbHON >XMAKOCTU B Te€YeHME BCErO CPOKa KyAbTUBUPOBAHILI.
MaxkcumyM cogep>kaHus noAn¢peHOA0B B MULIEANN A4 96%, U B KyABTYPaAbHOI KUAKOCTH
- 2451 91% oT 00IIero KoAnm4yecTsa MITaMMOB COBITajaa ¢ OKOHYaHMEM ABAaHAAIITIIA000BOTO
CpoKa UX KyABTMBMpPOBaHMA. Brramcaenms koddpduiimeHTa KOppeAsINM — MeXAy
coZep>XaHMeM HOAU(PEHOA0B B MULIEAUNM UM KyAbBTYPaAbHOW >KMAKOCTM OAHOBO3PACTHBIX
KyABTYp II0Ka3alo0, YTO HabAI0JaeTcsl OUeHb BBHICOKAs IT0A0XKUTeAbHas Koppeasnus B 73,2%,
BBICOKasI I0A0XKUTeAbHas1 — B 17,4% u cpeansisa — B 4,5% onsrtos. Bersog. OToOpaHs! IITaMMBbl
BuA0B Schizophyllum commune, Pleurotus ostreatus, Fistulina hepatica n Laetiporus sulphureus —
IIepCeKTUBHbIE A4S JAaABHEWMINNX JCCAeAOBAaHMII C 11€AbI0 TOAYYeHMsI I10AM(eHOA0B
MUIIeAMaAbHBIMI 1 BHEKAETOYHOTO IIPOVICXOKAEHNA.

Karouesvie caosa: norugerorvy, 6asuduomuiemel, KapnoPopvl, MUeAus, KYAbHYparbHblil
Purvmpam
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In the last decades an actual problem is searching for new biologically active
substances (BAS’s) and their producers for the purpose of development and
manufacturing application of modern drug and therapeutic products (Zaprometov,
1993; Nikitina, 2007).

In particular, polyphenol compounds, which are natural antioxidants
preventing development of different pathogenic effects in a cell and as a result of
different diseases, are the desired substances in different branches of industry and
medicine (Zaprometov, 1993; Fedotov et al., 2012 Asatiani at al., 2010). These include
phenolic acids and aldehyde derivatives, substances of polyphenoloxycarbon
complex, carotenoids, flavonoids, melanins, tannins, etc. (Asatiani et al.,, 2010;
Wasser, 2010).

It is established that these substances are synthesised by almost all plant and
fungi organisms (Nikitina, 2007; Li Fu et al., 2011). The traditional sources of
polyphenols are plant raw materials - Camellia sinensis and Humulus lupulus, as well
as the fruits of Vitis vinifera (Li Fu et al., 2011, Halvorsen et al., 2011).

A number of studies are devoted to investigation of polyphenols in fungi,
especially to investigation of total polyphenols in the fruit bodies of 49 species of
edible fungi which belong to genera Boletus, Suillus, Volvariella, Pleurotus et al.
(Guthalu Puttaraju Nethravathi et al., 2006; Guo Ya—Jun et al., 2012). However, these
studies give a vague idea about the qualitative and quantitative content of
polyphenols in higher basidial fungi and mycological material when cultivating
them that makes it necessary to carry out further screening operations in this field.

The interest for basidiomycetes, including wood-destroying ones, is firstly
associated with their ability to synthesise numerous BAS’s. Especially while
destructing lignin-cellulose complex, they produce antioxidant substances -
oxidoreductases, vitamins, polyphenols, free radical blockers et al., which provide
adaptive mechanisms for antioxidant protection of xylotrophs (Peyrat-Maillard et
al., 2000; Fedotov, 2007; Wasser, 2010).

Secondly, mycelium cultures of these organisms are not demanding for a
nutrient media composition, most of them are edible and non-poisonous, and can be
used in the microbiological production of BAS's.

The aim of this study was to determine total polyphenols in the carpophores
and mycelium and in the culture filtrate of some basidiomycetes species.

MATERIALS AND METHODS

The carpophores, mycelium and culture filtrate of 50 macromycetes species, 27
of which belong to order Polyporales and 23 — to order Agaricales, division
Basidiomycetes were used as the materials for this investigation. The general
information about the species of basidial fungi investigated is set forth in the
published work (Fedotov et al., 2012) and relevant sections of the article.

Also 23 strains from a pileated fungi culture collection of the Physiology of
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Plants Department, Donetsk National University: Fomes fomentarius (L. ex Fr.) Gill. —
T-10, Ff-09, Ff-1201; Laetiporus sulphureus (Bull.) Murrill. — Ls-08, Ls-09; Fistulina
hepatica Schff. ex Fr. — Fh-08, Fh-18; Flammulina velutipes (Curt.: Fr.) Sing. — F-03, F-06,
F-1, F-202; Pleurotus ostreatus (Jacq.: Fr.) P. Kumm. — Hk-35, P-004, P-01, P-039, P-107,
P-192, P-208; Schizophyllum commune Fr.:Fr. — Sc-10, Sc-1101, Sc-1102; Trametes hirsuta
(Wulf.:Fr.) Pil. - Th-11 and Trichaptum biforme (Fr.) Ryv. — Tb-11.

Most of the introduced strains are isolated into a pure culture from the wild fruit
bodies (FBs) of basidiomycetes collected in different areas of Donetsk oblast, the
taxonomic position of which was established according to the modern literature
(Kirk et al., 2001).

To determine total polyphenols, the collected FBs were dried and ground to the

particle size of 0.1+0.01 mm, and the strains under investigation were cultivated
superficially in Erlenmeyer flasks of 250 ml in a glucose-peptone growth medium
(GPM, pHo 6.5+0.2) of 50 ml with the following composition (g/l): glucose — 10.0;
peptone — 3.0; KH2POs - 0.6; Ko2HPO4 - 0.4; MgSOs - 7H20 - 0.5; CaCl2 - 0.05; ZnSO:s -
7H20 - 0.001. 10-day mycelia strain cultures on wort agar were used as inoculums.
The incubation temperature was 27.5°C.

The cultivation period was 6, 9 and 12 days. Upon completion of the cultivation
period, a mycelium was separated from the culture broth by filtration at 5+1°C. The
mycelium obtained was additionally dried a little on filtration paper and cooled
down to 1+0.5°C.

The prepared mycelium was homogenized by grinding in a chilled mortar. The
ground carpophores (GCs), homogenized mycelium (HM) and culture filtrate (CF)
were used for further tests. Absolutely dry biomass (ADB) of the GCs and mycelium
was determined by gravimetric method (State..., 1987).

The determination of total (W) polyphenols (PPs) was carried out in the
alcoholic extracts of the mycological material using modified Folin-Ciocalteu
method (Mycuenko et al., 2001) and calculated by the standard formula. The tests
were performed in three replications.

Statistical manipulation was done wusing the programs for statistical
manipulation of biological test results. A correlation analysis was performed to
determine correlation level between PP concentration in the mycelium and CF of
one-year cultures. A difference was considered as significant at confidence level
P>0.95 (Prysedskiy, 1999).

RESULTS AND DISCUSSION
Total polyphenols in 225 carpophores of 27 species of Polyporales fungi and in

220 ones of 23 species of Agaricales fungi were evaluated at the first step of
investigation (Table 1).
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Table 1. Total content of polyphenols in fruit bodies of some species of
Basidiomycetes

Number of the
Species samples Polyphenols, mg/g
Order Polyporales

Auricularia auricula-judae * 12 32,53 +3,52
Laeticorticium roseum * 3 20,02 £ 0,58
Chaetoporus ambiquus * 6 20,66 * 0,95
Sparassis crispa * 9 10,54 + 0,19
Fibuloporia mollusca * 6 10,54 £ 0,35
Tyromyces lacteus * 9 16,07 £0,76
Tyromyces revolutus * 3 12,09 £ 0,16
Tyromyces undosus * 6 10,33+ 0,13
Irpex lacteus * 9 26,75 +0,43
Amyloporia lenis * 3 15,05+ 0,21
Hydnum ochraceum * 3 10,02 +£0,24
Trametes squalens * 6 15,07 £0,28
Trametes campestris * 6 20,14+ 0,41
Trametes versicolor * 15 14,13+ 0,71
Trametes zonatus * 9 15,06 + 0,52
Fomes fomentarius * 12 248,29+ 5,84
Heterobasidion annosum * 12 13,33+ 0,64
Fomitopsis pinicola * 6 39,19 + 0,58
Daedalea quercina * 6 9,02+0,13

Piptoporus betulinus * 12 15,10 £ 0,10
Polyporus squamosus * 9 23,20+ 0,37
Laetiporus sulphureus * 9 117,04 + 0,56
Ganoderma applanatum * 9 161,08 = 0,19
Ganoderma lucidum * 15 89,06 £1,5

Inonotus obliquus * 12 20,55+ 0,31
Phellinus igniarius * 9 34,53+ 0,55

Phellinus pomaceus * 9 19,04 £ 0,59

Order Agaricales

Agaricus arvensis * 5 24,57 + 4,07
Agaricus bisporus ** 9 35,44+ 0,63

Agaricus campestris * 5 23,46 £ 0,10
Agrocybe cylindracea ** 9 75,85+ 1,22
Coprinus comatus * 15 25,04 £ 0,58
Coprinus micaceus * 15 25,03+ 0,15

Fistulina hepatica * 9 172,25+ 0,20
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Number of the
Species samples Polyphenols, mg/g
Flammulina velutipes * 27 81,25+ 7,75
Flammulina velutipes ** 3 65,06 + 0,92
Lentinus edodes ** 9 35,47 + 0,42
Marasmius oreades * 3 37,08 £ 0,65
Pleurotus citrinopileatus ** 3 37,55 +0,11
Pleurotus eryngii ** 6 15,03 + 0,42
Pleurotus ostreatus * 34 100,56 + 3,15
Pleurotus ostreatus var. Florida 3 53,07 + 2,01
%%
Kuehneromyces mutabilis * 9 32,28 + 0,83
Pholiota aurivella * 3 18,02 + 0,35
Pholiota squarrosa * 3 12,04 + 0,65
Schizophyllum commune * 21 19,29 + 0,27
Stropharia aeruginosa * 3 32,53+ 0,54
Stropharia rugosoannulata ** 6 59,56 + 1,85
Lyophyllum loricatum * 5 21,37+ 0,63
Lyophyllum connatum * 5 20,42 +0,12
Tricholoma flavovirens * 5 79,08 £ 0,20
Tricholoma sejunctum * 5 31,48 + 0,52

[IPAT]

— wild in nature CF, "**" — commercial CF

The analysis of polyphenols in the carpophores of Polyporales fungi showed the
following. Most of their FBs (85%) contain little polyphenols being within the range
of 9 mg/g (D. quercina) to 39 mg/g (F. pinicola). The other group comprises 3 species
of Polyporales fungi (G.lucidum, L.sulphureus and G. applanatum) containing
polyphenols in their FBs in the amount of 89 mg/g to 161 mg/g (ADB). The fruit
bodies of tinder fungus F. fomentarius have the highest concentration of poliphenols -
more than 248 mg/g (ADB). To compare the results obtained, it should be noted that
the method of reactant extraction from the carpophores of shelf fungus Inonotus
obliquus (Ach. ex Pers.) Pil. with the maximum PP concentration of 140 mg/g (ADB)
by water extraction has been patented (Sysoeva et al., 2005; Patent 2448721).

The analysis of polyphenols in the carpophores of Agaricales fungi showed that
most of them (74%) contain little polyphenols in their FBs but it is less compared to
Polyporales fungi. Here they are within the range of 12 (P. squarrosa) to 37 mg/g (P.
citrinopileatus). 5 species of Agaricales fungi (P.ostreatus, S.rugosoannulata,
T. flavovirens, F. velutipes and A. cylindracea) can be put into a group with the medium
polyphenol concentration of 53 to 101 mg/g in the fruit bodies. The highest
polyphenol concentration of about 172 mg/g was registered in the wild fruit bodies
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of F. hepatica. However, this parameter is more than 1.5 times lower than the
concentration of phenolic substances in the fruit bodies of tinder fungus
F. fomentarius. In contrast, it should be noted that the mean concentration of
polyphenols amounts to 450 mg/g in the plant raw material of Camellia sinensis, and
70 mg/g in the mycological material (fruit bodies of P. ostreatus) (Li Fu et al., 2011;
Halvorsen et al., 2011).

The analysis of polyphenols in the alcohol extracts from the fruit bodies of 50
basidiomycetes species made it possible to isolate some species of tinder fungi:
G. lucidum, L.sulphureus, G.applanatum and F. fomentarius, and some species of
Agaricales fungi: S.rugosoannulata, A. cylindracea, T. flavovirens, F. velutipes,
P. ostreatus and F. hepatica having the high concentration of these substances of more
than 60 mg/g (ADB).

The next step of the investigation was to isolate pure cultures from the
carpophores as well as to study the growth and synthesis rate of polyphenols of
some of them when cultivating in the GPM.

The results of ADB accumulation by the strains while their growing (on the 6%,
9% and 12% day of cultivation) are shown on Figure 1. As can be seen, all cultures
reach the maximum of this parameter on the 12" day of their growth. The most
productive strains here are those of S.commune Sc-1101 and Sc-10 and that of
F. velutipes F-202. The lowest values of ADB accumulation were registered for
P. ostreatus strain P-192 and F. fomentarius strain Ff-09. Thus, the investigated
cultures have their individual growth values — biomass accumulation in the
cultivation conditions used that probably reflects suitability of these conditions for
their growth.
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Fig. 1. Accumulation of absolute dry biomass of strains of Basidiomycetes

on Day 6, 9, and 12 of cultivation (DC - day of cultivation)
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The investigation results of total polyphenols in the mycelium and culture
filtrate while growing some basidiomycetes strains are shown on Figure 2 and 3.
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Fig. 2. The total content of polyphenols of mycelium of strains
of Basidiomycetes on Day 6, 9, 12 of cultivation (DC — day of cultivation)
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Fig. 3. The total content of polyphenols of culture filtrate of strains of
Basidiomycetes on Day 6, 9, and 12 of cultivation (DC — day of cultivation)

It was established that most of strains were able to accumulate polyphenols both
in the mycelium and CF during the whole cultivation period. The maximum of PP
concentration in the mycelium for 96% and in the CF for 91% of the total strains
coincided with the termination of their cultivation period.
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The trend of polyphenols in the mycelium of the strains under investigation has
the following characteristics. The highest concentration of these substances within
the range of 107.9 to 129.4 mg/g was registered for P. ostreatus strains P-039 and P-
208, and S. commune strain Sc-1102 on the 12 day of their growth. The lowest values
of PP concentration of 29.9 to 50.1 mg/g were registered for F. velutipes strains F-1, F-
202 and F-03, and P. ostreatus strain P-192 at the end of their cultivation period.

The trend analysis of polyphenols in the culture filtrate of the strains under
investigation showed the following. The highest PP concentration was registered on
the 12 day of their growth within the range of 5.4 to 6.8 mg/ml for the strains of
F hepatica Fh-18, L. sulphureus Ls-08 and P. ostreatus P-01, and the lowest (0.9 to 1.7
mg/ml) - for the strains of F. hepatica Fh-08, P. ostreatus P-192 and F. velutipes F-1.

In all cases the concentration of polyphenols in the mycelium was much higher
than the concentration of these substances in the culture filtrate and varied on the
12t day of cultivation from 11.4 times for L. sulphureus strain Ls-08 to 52.9 times for
F hepatica strain Fh-08. A considerable difference between ability of strains to
synthesise and accumulate PPs in the mycelium and CF may be most likely
explained by their genotype realization under test conditions.

The calculation of a correlation coefficient between PP concentration in the
mycelium and CF of one-year cultures showed the following. A very high positive
correlation is observed in 73.2%, high positive one — in 17.4% and medium one - in
4.5% of tests.

Thus, the test results of total polyphenols in some basidiomycetes species enable
us to make the following conclusions. The species of tinder fungi - Ganoderma
applanatum, Ganoderma lucidum, Laetiporus sulphureus and Fomes fomentarius, and the
species of Agaricales fungi - Stropharia rugosoannulata, Agrocybe cylindracea,
Tricholoma flavovirens, Flammulina velutipes, Pleurotus ostreatus and Fistulina hepatica
are characterized by the highest concentration of polyphenols in their carpophores.
Most of introduced strains can accumulate polyphenols both in the mycelium and
CF during the whole period of their cultivation.

The strains of P.ostreatus P-01, F. hepatica Fh-18 and L. sulphureus Ls-08 are
perspective for further investigations aimed to obtain polyphenols of extracellular
origin and the strains of S. commune Sc-1102, and P. ostreatus P-039 and P-208 — those

of mycelial one.
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