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Jucepraliiss  mpucBSYeHA  ONTHMI3AIli  OIOTEXHOJOTIYHOTO  IPOIECY
TBepao(ha3HOTo KyIbTHBYBaHHS icTiBHUX rprOiB Pleurotus ostreatus (Jack.) P. Kumm.
Ha BIIXOJaX CLIBCBKOTO TOCMOJApCcTBa IIOAO  MOJIMIIEHHS apOMaTHYHHUX
BJIACTUBOCTEH TUIOJOBUX TLJ IUISXOM BHECEHHS JOOABOK PI3HOTO XIMIYHOTO CKJIAITY
10 CyOCTpartiB.

['pubu 31aBHA BUKOPUCTOBYIOTHCS JIFOIMHOIO SIK MPOYKTU Xap4uyBaHHS 1 OJTHIEIO
3 OCHOBHMX XapaKTEPUCTHUK SKOCTI IPUOIB € YHIKAJIbHHUI Ta BATOHUYEHUI apoMar.

JlocnmigHUKKM 3BEpPTAlOTh yBary caMe Ha TMpoOJeMy 3HUKEHHS 3alailHux
BJIACTUBOCTEH TJIOJIOBUX TUI IPUOIB MPU IHTCHCUBHOMY KYJIHTUBYBaHHI Y TTOPIBHSHHI
3 TUKOPOCIUMHU rpudamMu 1 rpudamu, o KyJbTUBOBaHI €KCTCHCUBHUM METOJIOM.

3amaimiHi CHOJYKH, $AKI MICTATBCSA Yy TpubOax, TOCHIKyBaIHCs Oararbma
BYEHUMHU Yy PI3HUX BUAAX IpuOiB 1 iAeHTU(IKOBaHO Oiu3bko 200 pi3HOMaHITHUX
apoMaTyTBOPIOIOUMX KOMIIOHEHTIB, SIKI HaJIeXaTh JO PI3HUX XIMIYHHUX KJIACIB.
KitouoBumu cepen Hux € jgetki Cg CIOMyKH, K1 HATuyoTh 44,3-97,6 % Bix 3aranbpHOT
dpakiii neTkux pedoBuH y rpubax. OCHOBHI 3 HHMX Iie. 1-okTaHOJI, 3-OKTaHOI,
3-0KkTaHOH, 1-OKTeH-3-0JI, 2-OKTeH-1-011, 1-okTeH-3-0H. TakoX XapakTepHUX HOT
apoMary rpubam JIOAAa0Th CIOJYKH 130MPEHOIAHOI MpUpoau (JIIMOHEH, IIEApOI,
apoMaJicHAPEH Ta 1H.) Ta CYJIbQYpBMICHI CHOJAYKH (IUMETHIAUCYIbQII,
TUMETUATPUCYIbQia, JeHTioHiH, 1,2,4-tputionaH Ta 1H.). BBaxaroTh, 10 JETKI

3aMailiHi CHOJyKd TpuOIB BIAITPAIOTh BAXKJIMBY pPOJb y NPHUBAOJICHHI KOMaXx IS



MIPOIIECY PO3MOBCIOKEHHS CITOP TPUOIB, @ TAKOXK 3aXUCTI MIIENII0 Ta TUIOJAOBHUX TLI
B1JT IIKITHUKIB.

Jlns mociipkeHHsT apoMary Il 4ac NIPOBEACHHS HAyKOBOi poboTu Oyiio
aJIaNTOBAaHO METOAMKY CEHCOPHOTO MPOQIIHLHOTO aHAMi3y IJisi BU3HAYCHHS 3amaxy
rpu0iB, 10 JO3BOJMJIO 0O€3 3aCTOCYBaHHS CKJIAJIHUX IHCTPYMEHTAJIbHUX METO/IIB
aHai3y BU3HAUYUTH BIUIMB OKpeMUX (aKTOpiB TMpoIecy KyJIbTUBYBaHHS Ha
IHTEHCUBHICTh XapaKTEepHUX HOT 3amaxy rpubiB Pl. ostreatus.

VY 10CKOHAJIEHO METOJ| €KCTPaKIlli apoOMaTyTBOPIOIOYUX CIIOJIYK 32 JOTIOMOTOIO
OpraHiYHUX PO3YMHHHKIB (30KpeMa, TeKcaHy) 3 TIOJAOBUX TiJ IpuOiB, BCTAHOBICHUH
ontTuManbHui 4Yac ekcTtpakuii (30 xBwimH) Ta Trigpomoayib (1:100) mpormecy
eKCTpaKilii, K1 3a0e3MeuyloTh HAMOUTBIIT TOBHUHM BUX1J 3aNallTHUX PEYOBHH.

MetonoM crieKTpoOTOMETpIi OTpUMaHU ceu(pIYHUN CIEKTP NOTJIUHAHHS,
XapaKTepHUM BCIM JaociipkeHuM Imrtamam Pl. ostreatus, skwii MaB MakCUMyMH
ceitionoryimHands npu  200-210 HM (BiamoBigae HEHacHUYeHUM aliaTUIHUM
cnupTaM) Ta Ha AusHL 250-290 HM (BIAMOBIAAE alibJETiIaM 1 KETOHAM).

[Tix wac AoCHiPKEHHs BIIEPIIE MPOBOJUBCS CKPUHIHT HAMOUIBII MONTUPEHUX
npomucioBux mmramiB Pl. ostreatus 1mogo BcTaHOBJICHHS X Mpodilo apoMary Ta
BU3HAUCHHs 3amalIHuX BilactuBocteil 1mrojgoBux Til: IBK-549, IBK-550, IBK-551,
IBK-1535, IBK-1543 ta IBK-2275. Bu3naueHo, 1110 HAMBHUIIy 1IHTEHCUBHICTh TPUOHOT
ckianoBoi 3anmaxy manau mramu IBK-1535 ta IBK-1543, o miarBepkeHO JaHUMUA
CIEKTPO(POTOMETPUYHOTO aHAJII3Y, a)Ke EKCTPAKTH 3 IIOAOBUX T1JI [IUX MITAMIB MaJIH
HaWOUIBIy ONTUYHY TYCTUHY B yibTpadiojeToBOMY Jiama3zoHi. ToOTo, cepes BCix
nocmimkenux mramiB Pl. ostreatus came IBK-1535 ta IBK-1543 xapakTtepusyBaiucs
HAaWBUIIMM BMICTOM 3allalllHAX CIOJYK B €KCTPaKTax IJI0J0BUX Tiia. HalHmk9or0
CYKYITHOIO 1HTEHCHUBHICTIO CKJIaJIOBUX apoMaTry 3a JaHUMHU CEHCOPHOTO aHaji3y, a
TaKOXX HAaWMEHIIIOI OMTHYHOI TYCTHHOIO, SIK MOKa3aB METOJ CHEKTPOopoTOMETii,
cepel BCIX OCHIKEHUX miTaMiB xapaktepusyBaBcs mrtam [BK-550. A mramu IBK-
549, IBK-551 Ta IBK-2275 oxapakTepu30oBaHi sK Ti, [0 MaJIA CEPEAHIO IHTEHCUBHICTh

apomary cepen aociipkenux mrami Pl. ostreatus.



[Tokazano, mo cyOcTpar Oe3mocepeHhO BIUIMBAE Ha 3allaliHi BIACTUBOCTI
IUTOJIOBUX T ociimkeHux mramiB Pl. ostreatus. Ilpu ix KyabTHBYBaHHI Ha pi3HUX
BIJIXO/IaX  CLIBCBKOIO TOCIOJAPCTBA Ta JIEPEBONEPEPOOHOI  MPOMHUCIOBOCTI
(COHSIIIHMKOBE JYUIMUHHS, COJIOMa SUYMEHIO, TUpPCa JIMCTSHUX MOPIJ IepPeB, BIIXOIU
B1JI IepepOOKH HACIHHS KYKYPY/131) HalBHUIIIA IHTEHCUBHICTh TPUOHUX Ta M’ ICHUX HOT
3amaxy Oysa BigmiueHa y riogoBux Tutax mramiB IBK-549 ta IBK-551, Buponienux
Ha KyKypyA3sHUX Bigxomax, a s mramy IBK-1535 — na tupci. 3a momomororo
METO/y ClieKTpo(oToMeTpii BU3HAYEHO, [0 €KCTPAKTH I1010BUX T mTamiB IBK-549
ta IBK-1535, kynpTHBOBaHI Ha BIAX0AaX KYKYPY/I3H, @ TAKOXK eKcTpakTu mramy IBK-
551 — Ha COHALIHMKOBOMY JIYIIIUHHI, Maiu y 1,2-2,0 pa3u BUILY ONTHYHY T'YyCTHUHY
MOPIBHSHO 3 TpUOaMu, OTPUMAHUMHU Ha IHIIUX CYyOCTpaTax.

Brnepiue nociiakeHo BIUIMB A00ABOK PI3HOI XIMIYHOI IPUPOIHU 10 CyOCTpaTiB
Ha 1HTEHCUBHICTh apoMary TpubiB y mpoiieci ix TBepAo(a3HOro KyJbTUBYBaHHS. Sk
N00aBKM BHUKOPHUCTOBYBAJIM CIOJYKH, SIKI TOTEHLIMHO 3JaTHI BIJIMBAaTH Ha
dbopmyBaHHs npoduUTI0 apomaTy IpuOiB, € MOXKIUBUMHU NONEPEIHUKAMH O10CUHTE3Y
3aMamiHuX PEYOBUH, BXOAATH N0 CKiIaay (PepMeHTIB MeTabOMIYHMX INUIAXIB abo
MOXXYTh MaTH OMNOCEPEAKOBAHMUW BIUIMB Ha iX (yHKUIOHYBaHHA. Takox 100aBKU
oOupanu 3 OISy Ha iX JOCTYIHICTh, HEBUCOKY BapTICTh, MOTEHIIMHY TOKCUYHICTh
JUIs1 TpUOIB Ta JIFOUHHU.

MiHepanbHi 700aBKM BUKOPUCTOBYBAJI y BUTJIAJI BOJHUX po3uuHiB coneil Ca,
Mg, Fe, Mn, Zn, Cu, Se, a TakoX 3aCTOCOBYBaJIl KOMIUIEKCHY MiHEpaJbHYy J00aBKY
«Kemupa mokc» Ta opraHo-MiHepajdbHE MIKpoaoOpuBo «ABartap-1». Konuenrparii
MIHEpaJIbHUX J0OABOK OOMPAIM 3 ypaXyBaHHIM JIaHUX JIITEPATYPHUX JKEPEII, TOTPEO
Pl. ostreatus B Hux Ta X MOTEHLIHOT TOKCUYHOCTI.

VY pe3ynbraTi CeHCOPHOTo MPOQiILHOTO aHaNI3y 3aMaxy BCTaHOBJIEHO, IO TIPU
KYJIbTUBYBaHHI Ha COHSIIHMKOBOMY JIYIITIUHHI 3pocTajia IHTEHCUBHICTh TPUOHUX Ta
M’SICHUX HOT 3amaxy y 1,2-1,7 pasza Ha cyOcTpaTi 3 J0OaBKaMU KaJIbI[i0 (KOHIICHTPAITis
102 %) Ta ceneny (10° %) (mramu IBK-549, IBK-1535), depymy (103-10* %)
(mramu IBK-551, IBK-1535), a mpu BUpOIIlyBaHH1 Ha COJIOM1 STYMEHIO — 3 J0OaBKaMu

kanbwiro (102 %) Ta KoMIuIeKCHOro MiHepaibHOro noopusa «Kemupa moxe» (1072 %)



(mram IBK-549); ceneny (10° %) ta opramo-minepansHoro no6pusa «Asartap-1»
(102 %) (wram IBK-551); depymy (102 ta 102 %) Ta ceneny (10° %) (mram IBK-
1535). Metonom crnektpodoTomMepii BU3HAYECHO, IO J0JaBaHHS coJjied depymy Ta
CEJICHY JI0 CYOCTpaTiB MPU KyJIbTHBYBAaHHI CIPHSUIO 301TBIICHHIO ONTUYHOI TYCTHHU
IpUOHMX EKCTPAKTIB YCIX JOCHIKEHUX IITaMiB, IO MIATBEP/KYE BHIIUN BMICT
3aManiHuX PeUYOBUH.

SIK OCHOBHI TOMNEpPEIHUKH OIOCHMHTE3y 3allalllHUX CIOJIYK TpUOIB JIIMiTHOT
MIPUPOJIN JI0 CYOCTpaTiB JIoJaBalid POCIMHHI 0111 (COHSAITHUKOBY, KYKYPYA3aHY). s
BCIX JIOCHIPKEHUX IITaMiB BIIMIYEHO MiIBULIICHHS IHTEHCUBHOCTI TPUOHUX, M SICHUX
Ta TpaB’STHUCTHX HOT 3amaxy y IwiogoBux Tin y 1,2-1,8 paza Ha cyOctparax 3
JI0JIaBaHHSIM POCITUHHUX OJiK y KoHIeHTpallii 1 Ta 5 %. Takox BUSABIEHO 301IbIIICHHS
ONTUYHOI TYCTUHU TE€KCAaHOBHX TI'PUOHHUX EKCTPAaKTIB y BaplaHTax 13 BHECEHHSM
POCIMHHUX Ol y KoHIeHTpaii 1 % y 1,2-1,6 paza y nopiBHSHHI 3 KOHTPOJIEM.

[Ipu mnpoBeAeHHI IOCHIKEHb BUKOPUCTOBYBAJIM HATypaldbHI KOMILUIEKCHI
N00aBKH: KyKypyA3sHE JIYIIUHHSA, KOPY Ay0a, TUPCY JUCTSIHUX TOPiA AepeB, CONOA
KUTHIA CyXuil (EepMEHTOBAaHHI, CO€BE OOPOIIHO, MIIIEHUYHI BHUCIBKH, MOJOYHY
CUPOBATKy, JAPLKIKOBUM €KCTpakT Ta «OpraHiuHy 0107100aBKy 1jsi TpuOIB poAy
['muBay (OO0 «DxoneHTp»). 3a pe3yapTaTaMy CEHCOPHOTO aHalli3y BCTAHOBIICHO, 1110
HAMOIBIINI TMO3UTUBHUKA BIUIMB Ha IHTCHCHBHICTH apomaty mTamiB Pl. ostreatus
Majii coyioJl XKUTHIM (koHueHTpauis 1 Tta 5 %), coeBe GopomHo (1 Ta 5 %),
npixmxosuil ekctpakt (102 ta 102 %), Monouna cuposatka (5 %) Ta «Opraniuna
Oiogo0aBka s rpu6iB» (1,25 %). Ilpu BUKOpUCTaHHI 3a3HaYCHUX J100ABOK ONTHYHA
ryCcTUHa  TpUOHHUX  €KCTpPakTIB B  yJIbTpadloNeTOBOMY  Jiama3oHl  Mpu
CHEeKTpo(OTOMETPUYHOMY aHaJi31 MifBuUILyBaiach y 1,2-1,7 paza, 110 roBOPUTH PO
BUIIMM BMICT JIETKUX CIOJIYK y TpUOax.

[IpoTsiroM eKcnepruMeHTy BHU3HAYAIU KyJbTYypallbHO-MOP()OIOTIYHI O03HAKU
pOCTy MILIETIIO 1 TUIOAOBUX TiJl TpuOiB. BusiBieHo, 1m0 BUKOPUCTAHHS JOCIIIKEHUX
no0aBoK J10 cyOcTpaTiB mpu KyiabTHBYBaHHI mmTamiB Pl. ostreatus, cmpusuio
T1BUIIEHHO IMIBUAKOCTI 3apOCTaHHS CyOCTpaTy MIIlETiEM, yTBOPEHHIO TPUMOP/IiiB Ta

MJI0JIOBUX T11 HA 2-3 100U, 301BIIEHHIO KIJTLKOCT1 IpUOHUX 3pocTKiB y 1,4-2,0 pa3u



Ta BUXOJy IUIOIOBUX Ti1 3a cyoctpaTtoMm B 1,3-2,1 paza. TakuM YMHOM, BOHU MOXYTb
OyTH pEeKOMEHIOBaHi JIJIsl IPOMHUCIOBOTO BUKOPUCTAHHS HE JIMIIE AJISl TOKPAIECHHS
3aMaliHuX BJIACTUBOCTEN TpUOHOI MpOAYKIii, a MW JJIs NPUCKOPEHHS pPOCTYy Ta
M1ABUIICHHS TPOJYKTUBHOCTI TPUOHUX KYJIBTYP.

JlocmmKyBaii ~ BIUIMB ~ TEMIIEpaTypu  KyJbTUBYBaHHA HAa  KyJIbTypaJlbHO-
MOp(dOJIOrivHI TapaMeTpy POCTy Ta IHTEHCHBHICTD 3amaxy rpuoiB Pl. ostreatus y mporieci
TBep10(ha3HOTO KyJIbTUBYBaHH:. BusHaueHo, mo temneparypa 15-16 °C € ontuMaisHOO
HE TUTBKH JIJIs IPOILIECY IJI0IOHOIIECHHS, a 1 /IS TPOsIBY XapaKTePHUX aTpuOyTIB apomary.

Bcranoneno, mo npo¢iias Ta IHTEHCUBHICTh apoOMary 3pa3KiB JOCIIKYBaHUX
mramiB Pl. ostreatus cyTTeBo He BiAPI3HSIMCSA Ha PI3HUX €Tarax ILI0JIOHOCIHHS
rpu0iB. CriocTepirajaocs He3HAYHE 3HIKECHHSI 3alalllHuX SIKOCTEH TrpuOiB 3 KOXKHOIO
HACTYIHOIO XBWJICIO ILJIOJIOHOCIHHS, IO, WMOBIPHO, OOYMOBJIEHE BHYEPIIAHHSAM
HEOOX1THUX TMOKUBHUX PEUOBUH CyOCTpaTIB.

OnTUMIi30BaHO TEXHOJIOTiI0 TBepAoda3Horo KyiabTuByBaHHsA Pl. ostreatus, y
AKIA Ha cTajli MJArOTOBKM CyOcTpaTy 10 HMOro CKJIaay BHOCSTBhCS N00aBKH, WLIO
COPUSIOTH  MIJBUIIEHHIO 1HTEHCHUBHOCTI apoMary IUIOJOBUX TUT  TpuOIB.
B amapaTypHOoMy oOCHalleHl MNOpuU BIOCKOHAJIEHHI TEXHOJIOTII TBepa0(a3HOro
KyJbTUBYBaHHs Pl. ostreatus 3ampornoHOBaHO BHKOPHUCTaHHS BaroBOTO J103aTOPY 3
HaJIJI03aTOPHUMU EMHOCTSIMU IS 3BaKyBaHHS HEOOX1THOT KIIBKOCTI JOOABOK.

JHuceprartiiitHa poOoTa Mae BUpaK€HE MpakTUUHE 3HaueHHs. OnepikaHl JaHi
MOKJIaJICHI B OCHOBY PO3POOKHM MPAKTUYHUX PEKOMEHJIAIIN IIO0J0 3aCTOCYBaHHS
pi3HMX TUMIB J00aBOK 10 CyOCTpaTiB 13 3a3HAYEHHAM I1XHBOI ONTHUMAIbHOI
KOHIIEHTpaIlii y 010T€XHOJOT1i MaKpOMIIIETIB 3 METOI MiABUIIEHHS 1HTEHCHUBHOCTI
apoMary TpuOHOI MPOAYKIli mpu TBepaodazHoMmy KynbTuBYBaHHI. lle He TimbKM
COpUSITUME 301IBIIEHHIO TIOMUTY HAa TPUOHY MPOJYKIIIIO, a HAAACTh MOKIIMBOCTI JJIs
PO3IIMPEHHSI BUKOPUCTAHHS BUCYIICHWX IUIOJAOBHX TUI TpUOIB Yy XapyoBii
MIPOMHUCIIOBOCTI YKpaiHu.

Karwuosi caoBa: Pleurotus ostreatus, tBepmodasHe KyJIbTHBYBaHHS, JCTKI
3amaimiHi  CHOJIyKA, HOTH apoMary TpuOiB, CEHCOpHHMM TPO(UIBbHHUI aHami3,

ynbTpadioneToBa criekTpogoromeTpis, 1-okTeH-3-011, 100aBKU 40 CyOCTpaTiB.



SUMMARY

Vlasenko K. M. Biotechnological Basis for Increasing the Intensity of the Aroma
of Pleurotus Mushrooms During Their Solid-State Cultivation. — Manuscript.

Thesis for a Ph.D, Program Subject Area 162 Biotechnology and Bioengineering
(Field of study 16 Chemical and Bioengineering). — National Technical University of

Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, 2020.

The dissertation is devoted to optimization of biotechnological process of solid-
state cultivation of edible mushroom Pleurotus ostreatus (Jack.) P. Kumm. on
agricultural waste to improve the aroma properties of fruiting bodies by introducing
additives of different chemical composition into substrates.

Mushrooms have long been used by humans as food and a unique and refined
flavor is one of the main characteristics of mushroom quality.

The researchers focus on the problem of reducing the aroma properties of
mushroom fruit bodies in the process of intensive cultivation in comparison with wild
mushrooms and mushrooms cultivated by the extensive method.

The flavor compounds contained in mushrooms have been studied by many
scientists. About 200 different volatiles belonging to different chemical classes,
identified in different types of mushrooms. Volatile Cs compounds are the key
components of mushroom aroma, they account for 44.3-97.6 % of the total fraction of
volatile substances. 1-Octanol, 3-octanol, 3-octanone, 1-octen-3-ol, 2-octen-1-ol,
1-octen-3-one are the main of them. Also, substances of isoprenoid nature (limonene,
cedrol, aromadendren, etc.) and sulfur compounds (dimethyldisulfide,
dimethyltrisulfide, lentionin, 1,2 4-tritiolane, etc.) characterize the aroma of
mushrooms. It is believed that mushroom volatile flavor compounds play an important
role in attracting insects for the process of spreading mushroom spores, as well as the
protection of mycelium and fruit bodies from pests.

To study the aroma during scientific work, the method of sensory profile analysis

was adapted to determine the flavor of mushrooms. It allowed to determine the



influence of individual factors of the cultivation process on the intensity of the
characteristic notes of PIl. ostreatus mushrooms flavor without the use of complex
instrumental methods of analysis.

The method of extraction of aroma-forming compounds using organic solvents
(in particular hexane) from mushroom fruit bodies has been improved. Also, the
optimal extraction time (30 minutes) and the hydromodule (1:100) of the extraction
process were set to ensure the most complete yield of volatiles.

A specific absorption spectrum, characteristic of all investigated PI. osteatus
strains, was obtained by spectrophotometry. It had the maxima of light absorption at
200-210 nm (corresponds to unsaturated alcohols) and at a section of 250-290 nm
(meets aldehydes and ketones).

During the study, for the first time, the screening of the most common
Pl. ostreatus industrial strains was conducted to establish their aroma profile and flavor
properties of the fruit bodies: IBK-549, IBK-550, IBK-551, IBK-1535, IBK-1543,
IBK-2275. It was determined that strains IBK-1535 and IBK-1543 had the highest
intensity of the mushroom note of the aroma, which is confirmed by the data of the
spectrophotometric analysis, since the extracts from the fruit bodies of these strains
had the highest optical density in the ultraviolet range. That is, the strains IBK-1535
and IBK-1543 were characterized by the highest content of aroma compounds in
extracts of fruiting bodies among all examined PI. ostreatus strains. The strain IBK-
550 was characterized by the lowest aggregate intensity of the aroma constituents
according to the sensory analysis, as well as the smallest optical density, as shown by
the method of spectrophotometry, among all examined strains. And the strains IBK-
549, IBK-551 and IBK-2275 are characterized as having an average intensity of flavor
among the examined PI. ostreatus strains.

It has been shown that the substrate directly influences on the aroma properties
of fruit bodies of the investigated PI. ostreatus strains. When cultivated on different
wastes of agriculture and the wood processing industry (sunflower husk, barley straw,
hardwood sawdust, corn seed processing residue), the highest intensity of mushroom

and meat aroma attributes was noted in the fruit bodies of the strains IBK-549 and IBK-



551, grown on corn wastes, and for the strain IBK-1535 — on the sawdust. Using the
spectrophotometry method it was determined that extracts of IBK-549 and IBK-1535
strains, cultivated on corn wastes, as well as extracts of the strain IBK-551 — on
sunflower husks, had in 1.2-2.0 times higher optical density compared to mushrooms
obtained on other substrates.

For the first time, the influence of additives of various chemical nature to
substrates on the intensity of mushrooms aroma in the process of their solid-state
cultivation has been investigated. Compounds that potentially can influence the
formation of the flavor profile of mushrooms, are possible precursors of aroma
substances biosynthesis, are part of enzymes of metabolic pathways or may have an
indirect effect on their functioning have been used as additives. Additionally,
supplements were chosen based on their availability, low cost, potential toxicity for
mushrooms and humans.

Mineral additives were used as aqueous solutions of salts Ca, Mg, Fe, Mn, Zn,
Cu, Se, as well as a complex mineral supplement «Kemira luxe» and organic mineral
microfertilizer «Avatar-1». Concentrations of mineral additives were chosen based on
the data of literary sources according to the needs of PI. ostreatus in them and their
potential toxicity.

As a result of the sensory profile analysis, it was found that during cultivation
on sunflower husk the increase in the intensity of mushroom and meat notes of aroma
in 1.2-1.7 times was observed on the substrate with calcium (concentration 1073 %),
selenium (10° %) (IBK-549, IBK-1535 strains) and iron (10 and 10 %) (IBK-551,
IBK-1535 strains) supplements. Also the intensity of these notes of flavor was higher
with the addition of calcium (10 %) and complex mineral fertilizer (10 %) (IBK-549
strain); selenium (10 %) and organic mineral fertilizer «Avatar-1» (102 %) (IBK-551
strain); iron (10 and 107 %) and selenium (10° %) (IBK-1535 strain), when they were
grown on barley straw. It was determined by spectrophotometry that the addition of
iron and selenium salts to the substrates contributed to an increase in the optical density
of mushroom extracts of all studied strains, which confirms the higher content of

aroma-forming substances.



As the main precursors of biosynthesis of mushroom aroma compounds of lipid
nature, vegetable oils (sunflower, corn) were added to the substrates. There was an
increase in the intensity of mushroom, meat and herbaceous notes of the fruit bodies
flavor in 1.2-1.8 times on substrates with the addition of vegetable oils at
concentrations of 1 and 5 % for all investigated strains. It was also noted increase in
the optical density of hexane mushroom extracts in variants with the concentration of
vegetable oils 1 % in 1.2-1.6 times compared with the control.

In the course of research, natural complex additives such as corn husks, oak bark,
hardwood sawdust, fried dry rye malt, soybean meal, wheat bran, milk whey, yeast
extract and «The organic supplement for mushrooms of the genus Pleurotus»
(«Ecocenter» LLC) were used. According to the sensory analysis, it was found that rye
malt (concentration 1 and 5 %), soy flour (1 and 5 %), yeast extract (102 and 107 %),
milk whey (5 %), and “The organic supplement for mushrooms» (1.25 %) had the
greatest positive effect on the intensity of the flavor of PI. ostreatus strains. With the
use of these natural additives, the optical density of mushroom extracts in the
ultraviolet range, according to spectrophotometric analysis, increased by 1.2-1.7 times,
indicating the higher content of volatile compounds in mushrooms.

During the experiment, cultural and morphological parameters of mycelium and
fruit bodies growth of the studied mushrooms were determined. It was found that the
use of investigated additives to substrates during cultivation of PI. ostreatus strains
contributed to an increase in the rate of overgrowth of the substrate by mycelium, the
primordia and fruit bodies formation for 2-3 days, an increase in the number of
mushroom bunches in 1.4-2.0 times and the yield of the fruit bodies by substrate in 1.3-
2.1 times. Thus, they can be recommended for industrial use not only to improve the
aroma properties of mushroom products, but also to accelerate the growth and increase
the productivity of mushroom crops.

The influence of cultivation temperature on the cultural and morphological
parameters of the fruit bodies growth and the intensity of mushrooms flavor of

Pl. ostreatus in the process of solid-state cultivation was investigated. It is determined



that the temperature of 15-16 °C is optimal not only for the fruiting process, but also
for the manifestation of the characteristic attributes of the aroma.

It is also established that the profile and intensity of flavor of PI. ostreatus strains
did not differ significantly at different stages of fruit bodies maturation. There was a
slight decrease in the flavor qualities of mushrooms with each subsequent flush, which
is probably due to the exhaustion of the required nutrients of substrates.

The technology of solid-state cultivation of PI. ostreatus has been optimized at
the stage of substrate preparation by making additives which promote increase the
intensity of the fruiting bodies aroma of mushrooms. In improving the technology of
solid-state cultivation PI. ostreatus in equipment is offered to use of a weighing
dispenser with overdosing capacities to weigh the required amount of additives.

Thesis is of practical significance. The obtained data are the basis for the
development of practical recommendations for the application of various types of
additives to the substrates, indicating their optimal concentration in the biotechnology
of macromycetes in order to increase the intensity of the aroma of mushroom
production during solid-state cultivation. This will not only increase the demand for
mushroom products, but will also provide opportunities for expanding the use of dried
fruit bodies in the Ukrainian food industry.

Key words: Pleurotus ostreatus, solid-state cultivation, volatile aroma
compounds, notes of mushroom flavor, sensory profile analysis, ultraviolet

spectrophotometry, 1-octen-3-ol, additives to substrates.
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