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I"apstaiii ¥Ouii BitasniiBui

(TpizBHILE, M1, T0-OATHKOBI)

Tema: «SIkicTb Ta Ge3neynicrs rpuba icrisnoro neyepnui (agaricus)
32 TEXHOJIOTIT BHKOPHCTAHHS PO3YHHY LEJII0JIA3 | OypIITHHOBOT KHCJIOTH»

3aTBepI)KEHO HaKa3oM pekropa No

BIJl

Tepmin 3maui cTyeHTOM roToBOI KBaidikaLiiiHol poboTH B AekaHaT: 0
«_» 2023 p.

Ilepenik nuTaHp, Mo po3pobIsIOTECS B poboTi. Buxindi naHi.

Meroro aociimenb OyI0 MOCIIIUTH SKICTb, O€3NEYHICTH Ta OOIPYHTYBaTH
eeKTHBHICT, BHKOPHCTAHHS PO3YHHY Ilemonas i OypITHHOBOI KHCIOTH 3a
TexHomorii icTiBHOrO rpuba neyepuli (Agaricus).

Ilis nocsrHeHHs MeTH HeoOXifHo 6yio BUPIIINTH HACTYIHI 3a0ayi:

- 03HAHOMHTHCS i3 6i0TOriYHMMH OCHOBAMH KYJIbTHBYBAHHSA ICTIBHHX IPHOIB;

- BHBYMTH TEXHONOrii BHpOIIYBaHHs ICTIBHHX TIPHOIB AK HLIAX BHpIILIEHHS
NMTaHHs 3a0pyaHeHHs HABKOJMIIHBOTO CEpE/OBHINA BiIXOfaMH  CiJIbCBKOTO
rocnonapcraa;

- 00rpynTYBaTH eheKTHBHICTH BAKOPHCTAHHA POTHHY NEMMONA3 i OypIITHHOBOI

KHCIIOTH 3a TexHOMNOTi] icTiBHOrO rprda nevepHul (Agaricus);
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= ocniuti sxicrs, Oesneunicts ieribnoro rpuGa neuepnti (Agaricus) 3a

TEXHOJIOTTT BHKOPHCTAHHA PO3UHHY LeJioa3 i GypurrnnoBoi KHCIOTH.

- BCTAQHOBUTH CKOHOMi‘HIy C(l)CK'l‘]lllHiC'l‘l) 3aCTOCYBAHHA PO3UHHY 1EI0J1a3 i

OypITHHOBOT KHCJIOTH 32 TEXHOJIOTIT icTiBHOrO rpHba neuepHiLi;

- HQ OCHOBI EKCIICPHMEHTAIBHHX JaHHX pPO3POOHTH HayKOBO-TIPAKTHYHI

peKoMenauii juist BUpoOHUIITBA.

1. ¥V poGoti GynyTs BuKOpHCTaHi TabmuLi, pHCYHKH, [iarpami, B SKHX Oyne

BioOpaxeHuit  dakTHuHHH Ta umdposmii Marepian, a came TOPiBHAHHSA

MIKpOOIONIOTiuHHX, }i3NKO-XIMIYHHX IOKA3HHKIB M’Sca, WO HAAXOAMNO HA

NiATIPHEMCTBO.

2. Koncynerann BumyckHoi ksanidikauiiinoi poGoTH i3 3a3HAYEHHSM POBILIB

Po0OOTH, IO iX CTOCYIOTHCS.

KAJIEHAAPHUH TIJIAH BAKOHAHHSI POBOTH

ETan BHKOHAHHSA JaTa BHKOHAHHSA BiamiTka npo
erany BHKOHAHHS

OrJs JiTepaTypu Bepecenp-mucronap Bukonano
2022 p.

MeToIM4YHa YaCTHHA Bepecens-rpynens 2022 Bukonano
p.

JlocniIHHIIbKa YaCTHHA Ciuesb - kBiteHs 2023 p. BukoHaHo

OdopmiieHHs poboTH Ksirens - Tpasens 2023 BukoHano
p.

INepeBipka Ha nariar Yepsens 2023 p. BukoHnano

ITofaHHs Ha pelleH3yBaHHA Yepsens 2023p. Bukonano

[NonepeaHiii po3rnsan Ha Bukonano

xagepi Yepsens 2023 p.

KepiBHuk KBanidikauiiinoi pobotu
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PEDEPAT
Paputan 1O,
Tomar winiers v Gesnennicrs rpuba Yerinnoro nevwepuni (Agaricus)
3 TOXHATOTT BRROPHCTANNT PO3unny nenionas i Gypurnnonol KucaoTuy

Od'cxm  docridwenns Yovismi  rpnén nevepuni  (Agaricus), o
suponyyrames y O «BIAHI M. Bacuskis, O6yxiseskoro paiiony Kuisenkoi
NAREN

lpednem docaidcenns - opranonennuni, Gisuo-ximiuni ra mikpobionoriuni
RORAIMMRY, Gesneunicrs T AKICTh NPONYKTY 33 BUKOPUCTAHHS PO3UHHY Hemonas i
Sypmrionol xnenoni,

Memodu docaidwcenns: ananitnuni, opramonentauni, Qisuko-ximiumi Ta
MIxpoSianorivmi, crarneriuni,

Hayrosa nosnsua orpumannx pesysinsraris, [Jorm61eH0 BHBYEHHS BIVTHBY
posuuHy uemonas i GypurtuHoBol KHENOTH HA sKicTs Ta 6e3neudicTs rpuba
ICTIBHOTO nevepnitl (Agaricus) 3a Texuonorii Ix BUKOPHCTAHHSL.

Texnonoriyunii nponec BHPONIYBaHHs Neyepui BKMOYae B cebe HOTHPH
camocTiiini, B3aeMONOB's3aHl TexHoNoril: npurotysanus cy6erpary (koMmocty),
NPUIOTYBAHHS NOKPHBHONO Marepiany, BHPOIIYBAHHS I0CAJAKOBOrO Marepiany -
Miteaiio (rpubuniL), BUPOIULYBAHHS KYJIbTYpPH.

Buropucranus y ¢Kiani 3pouryBatbHOl BOAK €H3MMIB Lelionas i OypuTHHOBOL
KHCAOTH CNPUSE NIABMIIEHHIO TipoNisy LeNOoNo3H, ska MicTHTbea y cyberpari Ta
niBMINeHHt Tpascdopmanil NOXUBHEX PEYoBHH i3 cyberpary y Giomacy ictiBHoro
rpuba nevwepuu (Agaricus).

BCTaHOBNCHO 3HIDKCHHS BMICTY MaHAHOIYKpiB y Oiomaci icriBroro rpuba
nevepuui Ha 15,1-17,4 %, sxi nepemkopKaloTh 3aCBOECHHIO MOXHBHUX PEYOBHH i3
rpubiB Y NUIYHKOBO-KHUIKOBOMY KaHAJi JIOAWHH 3a paxyHoK Hii OypliTHHOBOT
KHCNOTH.

3powmenns cyGerpary ais nevepuii Bonoio i3 Bmicrom 0,01 % uemonosu i 0,01
% OypurrnuoBol KHCNOTH NisBHILYE BpoXxaiinicTs rpubis Ha 14,1 %.

3a opraHoONeNnTHYHHMH NMOKA3HHKAMH (TOBapHHH BHJ, COPTOBAHICTB, YHCTOTA,
HNCHICTH, 3IM’ATICTH, 3amaxX, CMAaK, HAABHICTH XBOpOO rpuOKOBOI NPHPOAH
(naiceneni; napwa, ¢ysapios; cepueBHHHA THIIb) NIEYEPHULL ABOCIIOPOBI BiANOBiLANH
COVY 01.12-37-917:2010. Bapro sigMiTuTH, W0 cMak rpubiB mocmigHol rpynu
cnocrepirases jeuo kpaums - 5£0,01 6anis, nporu 4+0,03 y xonTponi (+ 25,0 %).

Tlpu Busnavenni MikpoGioNoriyHUX IOKA3HUKIB MeyYepHii ABOCIOPOBii 3a mii
uemonas ta Oypmrnnosol kuenotd Haitbinbuwmit BMicr MA®AHM cnocrepirases y
apasky | (1,73x10%:0,41 KYO/r) — xoutponb. Y JociimHHX 3pa3kax BMiCT
BHINC3A3HAUCHONO  1OKasuMka craHosuB  Bin  1,45x10%0,32 KYO/r no
(1,35x10%0,67 KYO/r, npore 1e He MNEPEBHUIYBANO  BCTAHOBIEHHX
MikpoGionoriunmux HopMaTisis, BeranosieHux yunnum COY 01.12-37-917:2010.
Bwmict Gaxrepil rpymn kmwkosux nanndok B 0,1 r npoaykry Ta mnaroreHsi
Mikpoopranismu, 3okpema Gaxrepii poy Salmonella y 25 r nponykty He BUABIEHO.
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Haiibinsia exonomivna edekTHBHICTL 3a TEXHOJIOLT TIeYepuiLi ABOCHIOPOBIT 3a
A wemonas ta OypuitnoBoi  Kucjorn Oyia oTpumana  1pH BUKOPUCTaHH
dinsrposanol Boan i3 smictom 0,01 % unemonas i 0,01 % OypurrHHOBOT KHCAOTH.
Edextusnicts supontysanus cranosuia 275,5 rpusens 3a 9,84 kr na | M? , 110 Ha
34,2 rpusni, a6o 14, 2 % Ginblie, HiX Y KOHTPOJILHOMY BapiaHTi.

[pakTHune 3HAYEHHS O/EPXKAHHX Pe3YJIbTATIB.
[TPOITO3KLIII BAPOBHHULITBY

1. Pospobneno cnoci6 BukOpHCTaHHS PO34MHIB Lemona3 i OypuTHHOBOI
KHCJIOTH 32 TeXHOJIOri1 icTiBHOrO rpuba nevepuui (Agaricus) Ta po3paxoBaHo HOro
edeKTHBHICTb. 3polyBaHHS NPOBOMMIHM 1(0A00M MicNs BHeceHHs cyOcTpary y
AIIHKH, & TAKOXX MiCJs HaHeCeHHs MOKPHBHOIO MaTepiany.

2. 3 MeTOol 3acCTOCYBaHHS pPO3YMHY Lenmiona3 i OypIITHHOBOI KHCIOTH 32
rexHosorii icTiBHOro rpu6a meuyepMIli pPEKOMEHAYIOTHCS METOIAWYHI PEKOMEHAalii
«3acTOCYyBaHHS PO3UMHY 1[€I0Ja3 i OYpIITMHOBOI KHCJIOTH 33 TEXHOJOTii ICTiBHOTO
rpuba meuepuui (Agaricus)», 3aTBepIKeHHX Buenoio pamoro  6ionoro-
rexsosioriugoro ¢akynsrery npotokon Ne 10 Bin 5 rpyansa 2022 poxy Ta BueHoro
pafiolo (aKyJbTeTy BeTEPHHAPHOI MeAMIMHM mpoTokon Ne 7 Bim 15 rpymus 2022
BinoriepkiBChKOro HalliOHAILHOTO YHiBEPCUTETY.

Onep:kani  pe3yJbTaTH MOXYTh OyTH BHMKOPHCTaHi NpPH MpPOBEJEHHI
NpaKTHYHHX 3aHATH i3 CTy#eHTaMu (akylIsTeTy BETepPHHApHOI ~MENHMLIUHH,
610TeXHOJOTiYHOr0 (haKyNbTeTy Ta (aKyIbTETYy XapUOBHX TEXHOJOTIH.

OTpHMaHi pe3yNsTaTH JOCIiIKeHb Oy CTablIBHUMH Ta IOCTOBIPHHMH, OTXKE,
11i TOKA3HHKH MOYKHA BHKOPUCTOBYBATH NIPH BH3HAUEHH] O€3NeKH Ta AKOCTI ICTIBHHX
rpubiB.

Pexomenoauii w000 6UKOPUCMAHHA Pe3yNbmamie pobonmu. 3 METOIO Ni/IBUIIEHHS
gKocTi Ta OesmeuHocTi rpuba ictiBHoro meuepHui (Agaricus) 3a TexHOMNOTi
BHKOPHCTAHHSA PO3YHHY LeNt0/1a3 i OypIUITHHOBOT KHCIOTH 3aNpONIOHOBAHO: HAYKOBO-
TpakKTHYHi pekomeHAalii ««3acToCyBaHHA pO3YMHY Ientonas i OypmTHHOBOI
KHMCIOTH 3a TexHojorii ictiBHoro rpuba meuepuui (Agaricus)», 3aTBEPIKEHHX
BueHolo pajiolo 6i0J10ro-TeXHOIOTIYHOr0 (GaKyIbTETy IPOTOKOM Ne 10 Bix 5 rpyaus
2022 poxy Ta BueHoI0 pajiolo $aKkynbTeTy BETEPHHAPHOI MEAULUHH NpoTOKON Ne 7
Bix 15 rpyaus 2022 BinonepKiBCEKOro HalliOHATBHOTO YHIBEPCHTETY.
Kpaaidikauiiina po6ora maricrpa MICTHTB 53 CTOPiHKH, 9 Tab/IHLb, CIIHCOK

BHKOPHMCTAHHUX Jxepel ckianae 37 HaiiMeHyBaHHb, 12 IOJATKIB.

Kniouosi crosa: ictiBei rpubu, cyberpar, 6iomaca, MOXHBHI PEYOBHHH, €H3UMH
uemono3, OypmruHoBa KkHcnoTa, HamioHansHHEt — CTaHAapT, BPOXAaMHHICTB,
OpraHoJIeNTHHI NI0Ka3HHKH, (i3HKO-XiMidHi, Mikpo6ionoriuHi OKa3HHUKH, NPOAYKLLif,
CTIO)KHBAY.

Tanysv  sukopucmanna. Jadi [OCHIIXEHHS 3aCTOCOBYIOTb B  raiysi
BETEpHUHApHOi MeAMLINHH, Ge3nocepelHbo Y AepKaBHHX J]abopaTopisx BETepHHAPHO-
CaHiTapHOi eKCNepTH3H y BHpOOHMuMX JabopartopifX, NiANPHEMCTBAX i3
BHpOIIYBaHHA ICTIBHHX rpHOIB.
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ABSTRACT

Haryacha Yu.V. Topic: "Quality and safety of edible mushroom (Agaricus)
for the technology of using a solution of cellulases and succinic acid"

The object of the research is edible champignon mushrooms (Agaricus), which were
grown at the FG "BLANSH" in the city of Vasylkiv, Obukhiv district, Kyiv region.
The subject of the research is organoleptic, physicochemical and microbiological
indicators, safety and quality of the product using a solution of cellulases and
succinic acid.

Research methods: analytical, organoleptic, physicochemical and microbiological,
statistical.

Scientific novelty of the obtained results. In-depth study of impact of a
solution of cellulases and succinic acid on the quality and safety of edible mushroom
(Agaricus) according to the technology of their use. The technological process of
mushroom cultivation includes four independent, interconnected technologies:
preparation of the substrate (compost), preparation of covering material, cultivation
of planting material - mycelium (mushroom), culture cultivation. The use of cellulase
enzymes and succinic acid in the composition of irrigation water helps to increase the
hydrolysis of cellulose contained in the substrate and to increase the transformation
of nutrients from the substrate into the biomass of the edible mushroom (Agaricus).

A 15.1-17.4% decrease in the content of mannan sugars in the biomass of the edible
champignon mushroom was found, which prevent the assimilation of nutrients from
mushrooms in the human gastrointestinal tract due to the action of succinic acid.
Irrigation of the mushroom substrate with water containing 0.01% cellulose and
0.01% succinic acid increases mushroom yield by 14.1%.

According to organoleptic parameters (commercial type, sorting, purity,
integrity, wrinkle, smell, taste, presence of diseases of a fungal nature (mold; scab,
fusarium; core rot), two-spored mushrooms corresponded to

SOU 01.12-37-917:2010. It should be noted that the taste of the mushrooms of
the experimental group was slightly better - 5+0.01 points, against 4+0.03 in the
control (+ 25.0%).

When determining the microbiological parameters of the two-sporum mushroom
under the action of cellulases and succinic acid, the highest content of MAFAnM was
observed in sample 1 (1.73x102+0.41 CFU/g) - the control. In the test samples, the
content of the above-mentioned indicator was from 1.45x102+0.32 CFU/g to
(1.35x102+0.67 CFU/g, however, it did not exceed the established microbiological
standards established by the current SOU 01.12-37-917:2010. The content of
Escherichia coli bacteria in 0.1 g of the product and pathogenic microorganisms, in
particular Salmonella bacteria in 25 g of the product, were not detected.

The greatest economic efficiency for the two-sporum mushroom technology
under the action of cellulases and succinic acid was obtained when using filtered
water with a content of 0.01% cellulases and 0.01% succinic acid. The cultivation
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efficiency was 275.5 hryvnias for 9.84 kg per 1 m2, which is 34.2 hryvnias or 14.2 %
more than in the control version.

Practical significance of the obtained results.

PRODUCTION PROPOSALS

1. The method of using solutions of cellulases and succinic acid based on the
technology of the edible mushroom (Agaricus) was developed and its effectiveness
was calculated. Irrigation was carried out after placing the substrate in the boxes, as
well as after applying the covering material.

2. For the purpose of using a solution of cellulases and succinic acid for the
technology of the edible champignon mushroom, the methodological
recommendations "Application of a solution of cellulases and succinic acid for the
technology of the edible mushroom (Agaricus)" approved by the Scientific Council
of the Faculty of Biology and Technology, protocol No. 10 of December 5, 2022 and
by the Academic Council of the Faculty of Veterinary Medicine, protocol No. 7 of
December 15, 2022, of the Belotserk National University.

The obtained results can be used when conducting practical classes with
students of the Faculty of Veterinary Medicine, the Faculty of Biotechnology and the
Faculty of Food Technology.

The obtained research results were stable and reliable, therefore, these indicators
can be used in determining the safety and quality of edible mushrooms.

Recommendations on the use of work results. In order to improve the quality
and safety of the edible champignon mushroom (Agaricus) by the technology of
using a solution of cellulases and succinic acid, the following scientific and practical
recommendations are proposed: "Use of a solution of cellulases and succinic acid by
the technology of the edible champignon mushroom (Agaricus)", approved by the
Scientific Council of the Biological and Technological protocol No. 10 of December
5, 2022 of the faculty and protocol No. 7 of December 15, 2022 of the Faculty of

Veterinary Medicine of Belotserkiv National University.
The master's thesis contains 53 pages, 9 tables, the list of used sources includes

37 names, 12 appendices.
Key words: edible mushrooms, substrate, biomass, nutrients, cellulose enzymes,
succinic acid, National Standard, productivity, organoleptin indicators,

physicochemical, microbiological indicators, production, consumer.
Field of use. These researches are applied in the field of veterinary medicine,

directly in state laboratories of veterinary and sanitary examination in production
laboratories, enterprises for the cultivation of edible mushrooms.
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BHCHOBKH

1. TexHONOTIYHHH NPOLEC BHPOLILYBAHHSA TEYEPHLI BKIOYAE B cede HOTHPH
~aMOCTiiiHI, B3A€EMOMOB'A3aHI TEXHOJOTI(: NMPHTOTYBaHHA cyOctpary (koMmmocTy),
APHTOTYBAHHS MOKPHBHONO Marepiaily, BHPOLIYBAaHHS MOCAAKOBOrO Martepiaty -

sitenito (rpHOHHIL ), BHPOLLYBaHHS KyJIBTYPH.

2. BHKOpDHCTaHHS Yy CKJIaJi 3pONIyB&IBHOI BOOH EH3HMIB Lemona3 |

OYpIITHHOBOI KHCIIOTH CIIPHS€ MiJABHIIEHHIO TiApOi3y IeNION03H, SKa MICTHTRCS Y
cyOcTpaTi Ta WABHINEHHI TpaHCc(OpMalil MOXHBHHX DEYOBHH i3 cyOcTpaty Yy
Giomacy icriBHoro rpuba neuepuiy (Agaricus).

3. BcTaHOBIEHO 3HWKEHHS BMICTY MaHaAHOLYKPIB y Oiomaci ictisHoro rpuda
negepuni Ha 15,1-17,4 %, AKi NEepeNIKODKAIOTh 3aCBOCHHIO MOXXHBHHX PEUOBHH i3
IpubiB y NUTYHKOBO-KHINKOBOMY KaHalli JIOAHHH 3a PaxyHOK Ail OypIITHHOBOI
KHCJIOTH.

4. 3pomeHHs cy6cTpary AUl medepHil Bonoro 13 BMicToM 0,01 % nenonosw i
0,01 % 6ypmTHHOBOI KHCIOTH MiJIBHILYE BPOXaiiHICTh rpHOiB Ha 14,1 %.

5. 3a opranonenTHYHHMH NTOKa3HHKaMH (ToBapHHH BHI, COPTOBAHICTH, YHCTOTA,
HimicHicTh, 3iM’STiCTB, 3amax, CMaK, HasBHICTB XBOPOO TpHOKOBOI NpPHPOIH
(wricenesi; mapia, dy3apio3; ceplEBHHHA FHHIIb) NIEYEPHLI ABOCTIOPOBI BAMOBINANH
COVY 01.12-37-917:2010. BapTo BiOMITHTH, IO CMaK rpHOIB NOCHIAHOI rpynH
cnocrepirases gemio kpauuM - 5£0,01 6anis, nportn 4+0,03 y xontponi (+ 25,0 %).

6. Ipu Bu3HaueHHi MiKpOBIONOTIYHHX NMOKA3HHKIB NeYepHLi ABOCNOPOBIT 38 Al
liemoNa3s Ta 6ypmTHHOBOI KHCIOTH Haiibinpmmii BMict MA®ARM cnoctepirases y
3pasky 1 (1,73x10%0,41 KYO/r) — xontpons. Y JOCHIAHHX 3pa3Kax BMICT
BHILIE3a3HAYEHOr0 IOKa3HHKa craHoBMB  Bim  1,45x10%0,32 KYO/r no
(1,35x10%£0,67 KYO/r, mnpore 1€ He TEPEBHILYBAIO  BCTAHOBJICHHX
MiKpo6iooriunHX HOPMATHBIB, BeTaHoBIeHHX YHHHUM COY 01.12-37-917:2010.
Bmict Gakrepii rpynm xumkoBux mnanuuok B 0,1 r npoaykry Ta naToreHHi

Mikpooprani3mu, 30xpema Gakrepii pony Salmonella'y 25 r npopyKTy He BHABIEHO.
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7. Hait6inpwa exoHOMiuHa e)EKTHBHICTb 32 TEXHOJOTIT NEYEPHI BOCNIOPOBiT

sa i Lemonas Ta OYpIITHHOBOI KHCIOTH Oyna OTpHMaHa TpPH BHKOPHCTAaHHi
(hinbTPOBAHOI BOMH i3 smictom 0,01 % nemonas i 0,01 % 6ypurrnHoBoi KHCNOTH.
EbexTHBHICT BUPOIIYBaHHs CTAHOBHIA 275,5 rpusenb 32 9,84 kr Ha 1 M? , mo Ha

34,2 rpuBHi, a6o 14, 2 % Ginbue, HiX Y KOHTPONBHOMY BapiaHTi.
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