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PO3POBKA TEXHOJIOIMNYHOI BJIOK-CXEMW BUPOBHULITBA CYXOIO NMOPOLLIKY
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Pesiome: Ha OCHOBI aHUX EKCNEPUMEHTaNIbHUX AOCHIAXEHb PO3P0OIEHO BIOTEXHONOTIYHY B0K-CXEMY BUPOOHULITBA
cyOcTaHLji — cyxoro nopoLuky 6iomacu nikapcbkoro rpuba F. velutipes, oTpumaHy METOA0M MIMOVHHOMO KYJIbTUBYBAHHS.
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BcTtyn. Ha cbOorogHi Benukuii NpakTUYHUA iHTEe-
pec CcTaHOBUTb camMe OIOTEeXHONOriYHU CUHTE3 —
iHTerpauiga HaykoBOI Ta TEXHOJOrYHOT LiANbHOCTI
HanpaBfNeHOT Ha MoaudikaLuilo, ynpaBiiHHgG Ta
PEKOHCTPYKLitO BiONOriyHMx CUCTEM (30KpeEMa Mile-
NianbHUX rpmnbiB) 3 METOI OTPUMAHHSA LIHHUX KO-
PUCHUX AN NIOOUHN PEYOBUH MPUPOOHOro MOXO-
LKEHHA [1].

BukopucTtaHHga Takmx MeTofiB, ik NMOBEPXHEBE
Ta rMUOUHHE KYNbTUBYBaAHHS MiKPOOPraHi3MiB-npo-
OYUEHTIB 3yMOBJIEHE PAAOM MnepeBar: CTBOPEHHS
ONTUManbHUX YMOB, HEOOXiOHMX OAS OTPUMAaHHS
biomacu, [O3BONSE AOCATTM BMCOKOI Ta cTabinb-
HOT NMPOAYKTUBHOCTI MOPIBHAHO 3 €KCTEHCUBHUM
CNoco60OM BUPOLLYBAHHS; MOXJ/IMBICTb 3aCTOCYBaH-
HA MexaHi3auil n aBTomMaTu3auil TEXHONONIYHUX
npouecis; MetToaukn 3anobiraloTe NOTPANIAHHIO
CTOPOHHBLOI MikpOdnopn Ha CTepPUNbHUIA cybCcTpar.

BupoulyBaHHs 6i006’ekTiB FMMOUMHHUM METOO0M
NPOXOANTb Y BCbOMY O6’€Mi pPiAKOro MOXMBHOIO
cepenoBuLla Ta Moxe OyTu K NepioanyHUM, Ha-
niBnepioaMyHnM, Tak i 6e3nepepBHUM (MPOTOYHUM)
npoL.ecom.

MepioanyHe KynbTUBYBaHHA nepenbadvyae OfHO-
YacHe 3aBaHTaXEHHS KOMMOHEHTIB MOXWBHOIO ce-
penoBuLLa i MOCIBHOrO mMarepiany B arnapart Ha no-
yaTKy TEeXHONOriYHOro npouecy. [ng HbOro xapak-
TepHa Ge3nepepBHa 3MmiHa i3ioNOriyHOro craHy
KNITUH | Cknagy KynbTypasbHOro cepenosulla, no-
B’A3aHUX i3 XUTTELQIANLHICTIO MiKpoOopraHiamis [4].
KynbTnBYBaHHA NPOBOAATH Y TEPMOCTATUYHUX YMO-
Bax A0 OTPMMAaHHS KiHLEBOro NpoAykTy 3a BU3Ha-
yeHun nepion yacy. MepMeHTaLIIO NMPUNUHSAIOTb
HanpuKiHUi cTauioHapHoi dasn pocTy 6i006’ekTiB [3].

MeToto Hawoi poboTn Oyno NpoBecTu Po3pPoOKy
TEXHOJNIOTIYHOT B6N0oK-CXxemMun BUPOOHULTBA CYyO-
CTaHUii — cyxoro nopouky 6iomacu nikapcbkoro
rpuba Flammulina velutipes y npoMucnoBux ymo-
BaxX Ha OCHOBiI OTPMMaHUX pPe3ynbTaTiB MnonepeaHix
eKCnepumMeHTanbHuUx JocnigxeHb [5].
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MeTtoau pocnipxeHHsa. O06’ekTamMu OOCNIOXEH-
He 6ynu: 6asupianbHuin rpnd Flammulina velutipes
(Curt.: Fr.) Sing. 1878 i3 Konekuji KynbTyp LUaMuH-
koBux rpmnbie (IBK) IHcTUTYTY 60TaHiku iMm. M. . Xo-
nogHoro HAH VYkpainm [2], miuenianbHa Giomaca
pocnigxyesaHoro rpmba Ta i cyxuin mopowok. Ak
NOXMWBHE CepenoBMLLE BUKOPUCTOBYBANMU
CO,-wpoT amapaHTy — No6i4HUiA NPOAYKT eKCTPaKLi
pioKUM BYrnekucnum ra3dom HaciHHa Amaranthus
caudatus L. copty «lenioc» (mocnigHe BUPOOHMLT-
BO [lepxaBHOI yCTaHOBMU «IHCTUTYT xapyoBoi BioTex-
HONOriT Ta reHomikn HauioHanbHOI akagemii Hayk
YkpaiHn» (m. KuiB) ta MNBK® «MaHonb» (M. KipoBo-
rpag)).

TexHonoriyHy 6Jsi0K-cxeMy po3pobnsnu Bigno-
BiJHO OO YMOB MPOMMUCNOBOro BMpoOGHMUTBA 6io-
JIoriyHMx 06’ekTiB.

MeToaun [OChiaXeHHs: nepioanyHe ranbuHHe
KyNbTUBYBAHHSA, i3NKO-XiMidHi, dapmMako-TEeXHO-
NOriyHi, MaTeMaTUYHOI CTaTUCTUKN.

PesynbTatn 1 o6roBopeHHs. JlocnigXeHHs
npoBoaunuca Ha 6asi nabopatopii npoueciB ekc-
Tpakuii POCANHHOI CMPOBUHK Ta BiOKOHBEPCIT
LY «IHCTUTYT xapyoBOi GIOTEXHONOrIT Ta rEeHOMIKK
HAH YkpaiHn» (M. KniB) nig KepiBHULUTBOM KaHAU-
pnarta 6ionoriyHMx Hayk, CTapworo HaykoBOro
cniBpobiTHmka T. A. KpynoabopoBoi Ta goktopa 6io-
noriyHmx Hayk H. A. Bicbko (IlHCTUTYT GOTaHikm
iMm. M. I'. XonogHoro HAH Ykpaitn) i Ha 6a3i kaden-
pv anTteyHoi Ta NPOMMUCNOBOI TEXHONOrII NikiB Ha-
LIOHANbHOrO MEAWYHOrO YHIBEPCUTETY iMEHI
0. O. boromonbLA.

Micna niaroToBkM BUPOOHULITBA OCHOBHUMU TEX-
HONMOrYHUMU CTafia MM Npouecy MikpoBionoriyHo-
ro cuHtesy éynm (puc. 1):

— OTPUMAaHHY MOCIBHOro marepiany;

— MPUroTyBaHHA Ta CcTepunidauis NOXWMBHOIO
cepenoBuLLa;

— IHOKynguis NOXMBHOIO cepenoBumula NOCiBHUM
MiLeniem;
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BuxinHa cupoBuHa

. . [TigroToBKa BUPOOHUIITRA, KonTpoms y nporieci
[Mpomi>kHa podyKILis Ta -
. OoTpUMaHHs Oiomacu BUPOOHULITBA
Marepianu
['pu6-n HT Taais 1 .
P .6 POLyLLE Cran . TemmnepaTypHUii pexnm,
Flammulina velutipes (Curt.: |—p OTpuMaHHA NOCIBHOTO P .
. . < CTEpPUJIbHICTD
Fr.) Sing. 1878 MaTepiajay
Taxifa 2 s
Cyobcrpar mist L Maca, 00’em,
KyJIbTHBYBaHHS > Hpurorysanus moxusnoro TEMIIEPaTYPHUI PeXIM
cepeaoBHINa < >

CO,-11poT amapaHry, pH cepenosuina,

3Ba)KyBaHHs1, Bark TApUPHi

BOJIa OYUINEHA Binui S CTePUJIbHICTD
iZIMipIOBaHHsI, MipHHH TOCY [T
TociBHuit MiLemii Crangin 3 O06’eMm,
F.velutipes 3i ctamii 1, > Inokyasiisi NOCIBHAM Milestiem «—| TEMIIEpaTypHHI PEKKM,
cycnensisg CO,-mpoty NMOKMBHOT0 cepeAoBHINA pH cepenosuina,
amapaHTy 3i ctamii 2 CTEpUITBHICTh

TemnepatypHuii pexxum,
pH cepenosuiua,

Cranis 4 4——| inTeHCHMBHICTb aepallii,
IIponec pepmenTamii IHTEHCHBHICTb
BiopeakTop-depmentep nepeMilly BaHHS
cepeoBHLIIa,
BVIKWII TIIHU

v

Cranin 5
OTpumanHs diomacu ¢
OcamxyBajbHa HeHTpudyra

v

Crapnis 6
Cyminas 6iomacu

Ipouec dinprparii,
pexum poboTH
LHeHTPUGYTH, Maca
Oiomacu

TeMnepaTypHUii pexxum,

A — TUCK y CUCTEMI
CyOmimariifHa cymapka
Crapin 7
. . — . A . .

Bucymena 6iomaca 3i Ioapionenns diomacu Po3mip wactouok
cranii 6 [Monpi6HoBau I MOPOLIKY
Crapnin 8

dacyBaHHS Ta NaKyBaAHHA LlinicHicTh yHakoBKH,
Oiomacu repMEeTHYHICTb,
Mainunu i HarnoBHEHHs Ta [ Bara (acoBaHUX
TaKyBaHHS TIOPOLIKOTIOMIOHIX MIPOIYKTIB
MarepiaiB
| Cranin 9 SIKicTh MapKyBaHHS
@®acoBaHMil Ta yIaKOBaHUI MapkyBaHHs (TpaBUIBHICTD APYKY,
MIPOIYKT 3i cTazmii § ETnkeTyBanbHi MalmHy, ¢ KOMIIJIEKTHICTb, TEpMiH
MaIIMHK AJI HAHECEHHS KOOy NPUIATHOCTI)
. KoHTposts sikocTi TOTOBOT
I'oToBa mpoaykuis <

TPOAYKIIii

Puc. 1. TexHonoriyHa 6510k-cxeMa BUPOOHULTBA CYyOCTaHLLi — CyXOoro nopoLluky Giomacu nikapCbKoro
rpuba F. velutipes.
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— KYJIbTUBYBAHHS MIiKpPOOPraHiamis (BnacHe oep-
MeHTauisa);

— BUAINEHHS, KOHUEHTPYBAHHSA Ta OYULLEHHS
6ionpoayKTYy;

— OTPMMAaHHA rOoTOBOI NPOAYKLUiT (CYWiHHA, noO-
OpibHeHHs, dacyBaHHs, NaKkyBaHHA Ta MapKyBaHHS);

— KOHTPOJIb 9KOCTi rOTOBOI MPOAYKL,T.

Crapia 1 — oTpuMaHHS NOCIBHOro Martepiany npo-
xoomno y Kinbka etanie. CrnoyaTtky MOro poO3MHO-
XyBanu y CTEPUSIBHUX YMOBax Mpu ONTMManbHOMY
cknaai NoXuWBHOroO cepeposuuia (rnrOKo30-nen-
TOHHE arapu3oBaHEe CepenoBULLE) Ta PEXUMi BU-
poulyBaHHa (Temnepartypa — (26+2) °C, 10 ni6).
BupolieHy KynbTypy CTEPUIIBHO NEPEHOCUNN Y KOJI-
6u i3 BOAOK OYULLEHO, roOMoreHidyeanu. [ani
roTOBY KyNbTypy i3 KONG CTEPUSIbHO MEepeHocunun y
nociBHun anapart — iHokynatop. OTpumaHuin no-
CiBHMIA MaTepian nigaaeBann peTenbHOMY Mikpobio-
JIoriyHoMy Ta BiOXiMiYHOMY KOHTPOSIO.

Ha Ctapii 2 npoBOANAN NPUTOTYBaHHSA MOXMB-
HOro cepenosuiia — cycnensii CO,-wpoTy amapaH-
Ty y KinbkocTi 60,0 r Ha 1 N BOAW OYMLLEHOI Ta Ha-
noBHeHHs GiopeakTopa-dpepmeHTepa. Bukopucro-
BYyBasun LUKNIYHUN MeTon cTepunisauii.
MigTpumysanu temnepatypy 121 °C, wo Bignosigae
Tncky HacuyeHoro napy 100 klMa, npotarom 30 xB.

Mepen nopayeto NOCIBHOro Miuenio temnepary-
pa Ta pH noxuBHOro cepenosuila Oynu OOBeAeHi
0O OnNTMManbHUX 3HAYeHb (Temnepartypa -
(26+2) °C, pH - 6,0).

Ha Crtagiji 3 no ninii nociBHoro marepiany 3a no-
MOMOrOK CTEPUIJIBHOIO MNOBITPS Yy hEepPMEHTEP BBO-
ONNN THOKYNAT — rOMOreHi30BaHuM y BOAI OYULLIEHIN
NnociBHWIA Miuenin y kinbkocTti 10 % Big 06’emy no-
XMBHOIO CepenoBuLla.

Cragia 4 — BnacHe depmMeHTalia npoxogmna y
GiopeakTopax-pepmMmeHTepax, obnagHaHuUx napo-
BOIO COPOYKOIO, Millankamm, CTEPUNI3YIOYUMN MNO-

JNitepatypa
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BiTPAHMMN dinbTpamu, BiabiitHMKamm, Wo 3abes-
neyyloTb HeOOXioHUA TemnepaTypHuii, ra3oBuii
pexumu, rinpoanHamMivyHuii ctaH y 6iopeaktopi (Tob6-
TO Npouecun mMaco- Ta TenioodmiHy). Pobounii 06’em
GiopeakTopa He nepesuuwyBaB 70 % 3arajbHOro
06’eMy 4yepe3 MOXJINBE 3aniHeHHS KyJbTypanbHOT
pPiOVHM NpuY NepeMillyBaHHi.

depmeHTauilo npunuHann Ha 10 poby KynbTu-
BYBaHHS, KOJIN Y CEPEAOBULLI HAKOMUYYETLCHA Mak-
cuMasnbHa KinbKicTb MiuenianbHoOT Giomacu. BmicT
GiopeakTtopa oxonoaxysann oo 10-15 °C i nepe-
KadyyBanu y pesepByapu, 3 KOTPUX BiH MOCTYNoOBO
nofaBaBcs Ha nopanbly obpobky.

Ona BipaineHHa Giomacu Miuenito Big KynbTy-
panbHOI piAMHM Ta MOXWBHOINO CepenoBuulla Ha
Crapnii 5 BMKOpPUCTOBYBaNM BUCOKOLIBUAKICHE LEH-
TPpUPYryBaHHa 3a AOMNOMOrol BiANOBIAHUX LEHT-
pudyr HaniBbe3nepepBHOi aji. Jani 6iomacy miue-
nito nomiwanu y cybnimauinHy cywapky (Ctagia 6).
BucyweHy 6iomacy nepepasanu Ha Ctapgito 7 ans
noapiGHeHHs.

MonpibHeHa cupoBMHA HagxoAuna Ha TEXHO-
NOrIYHI NiHIT, WO BKAYATb MallMHW ONS HamnoB-
HEHHS Ta ynakyBaHHS MOPOLWKOMNOAIOHUX Npo-
OYKTIiB, MalWHU OAS KOHTPOJIIO HA FEPMETUYHICTb,
€TUKETYBaNIbHi MalUNHU, MALUVWHW A9 HAHECEHHS
Koay mapkyBaHHa Towo (Ctagia 8). OTpmmana ro-
TOBa MpoAyKuig noTpanngna y KapaHTUHHY 30HY
LO OTPUMAaHHS pe3ynbTaTiB NepeBipkn NOKA3HUKIB
AKOCTI.

BucHoBku. Ha ocHOBIi nonepenHbLO npoBene-
HUX eKCNepuMeHTaNIbHUX AO0CNiaXeHb Oyno po3-
pOBNEHO TEXHONOTiYHY BGNOK-CXeMy BUPOOHMUTBA
cyxoro nopouwky 6iomacu nikapcbkoro rpuba
F.velutipes — nepcnekTuBHOi cybCTaHLUii ana cTBO-
PEHHSA NiKapCbKUX Ta NiKyBaNibHO-NPOdinakTU4HuUX
3acobiB, 6ionorivHO akTUBHUX Ta Xap4yoBux aoba-
BOK, & TakOX KOCMETUYHMX 3aco0biB.

4. MpomblwneHHas GuotexHonorus. YuebHoe nocobue
K nabopaTtopHbiM 3aHaTuam / [B. . Yyewos, WN. A. Ero-
pos, E. A. Py6an u ap.]. — X. : Uap-Bo HDAY, 2001. -
C.6.

5. Mycelial and polysaccharides production of Flammulina
velutipes / T. A. Butkevych, V. P. Popovych, N. O. Koziko //
CyyacHi pocarHeHHs dpapmMaueBTUYHOT TeXHONOrii Ta 6i0-
TexHonorii : matep. IV Hayk. npakT. KOH®. 3 MidXHap. yy.,
16-17 xoBTHA, 2014 p. — X. : Bug-so HPay, 2014. -
C.5.
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PA3PABOTKA TEXHOJIOTMYECKOW BJIOK-CXEMbI MPOU3BOACTBA CYXOrO NOPOLLUKA
BMOMACCHDI F. VELUTIPES

T. A. bytkeeuu', B. M. MonoBuy?, H. A. Ko3uko'

'HaumoHasibHbIvi MeauumMHCKmni yHuBepcutet umenn A. A. boromonsua, Knes
2000 «[ITP «3KMU», YxkpanHka

PeslomMe: Ha OCHOBE AaHHbIX 3KCMEepUMeEHTaNbHbIX UCcneaoBaHuii pa3padoTtaHa buoTexHonorndeckas GoK-cxema
NPOV3BOACTBA CYyOCTAHLUMKN — CYXOro nopoLuka GruomMacchl nekapcTBeHHoro rpuda F. velutipes, nony4eHHO MeTogoMm

rNyGUHHOTO KYNbTUBUPOBAHUS.

KnioueBble cnoBa: GuoTexHonorus, rnyduHHoe KynbTUBMPOBaHue, buomacca, F. velutipes.

DEVELOPMENT OF THE TECHNOLOGY SCHEME OF F. VELUTIPES BIOMASS DRY POWDER’S
PRODUCTION

T. A. Butkevych', V. P. Popovych?, N. O. Koziko'

'National Medical University by O. O. Bohomolets, Kyiv
2LTD «VTF «<ACME», Ukrayinka

Summary: the technology scheme of F. velutipes biomass dry powder’s production was developed based on the results
of experimental studies. The substance was obtained by submerged culture.

Key words: biotechnology, submerged culture, biomass, F. velutipes.
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